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0 R~~;ie~:iTb~~~!~; c~~sos~IJs!i~~:,p;·~:~~~~ :}' ~1!~ 
tals, or of which metals constitute the most considerable 
and important part. It is from the minerals belonging 
to this class that all metals are extracted; for this reason 
they have obtained the name of ores. 

As the metals at present known amount to 2S, we 
sliall di"ide this class into 23 orders, allotting a distinct 
order for the ores of every particular metal. 

Metals exjst in ores in one or othet• of the four follow
ing states: I. In a metallic state, and either solitary, or 
combine{l with each other. 2. Combined with sulphur. 3. 
In the state of oxides. 4. Combined with acids. f:ach 
ordct· therefore may be divided into the four followin5 
genera; 

I. Alloys. S. Oxidts. 
2. Sulphurcts. 4. Salts. 

It must be obscncd, however, that every metal has 
not hitherto been found in all these four states, and that 
some of them a1·e hardly susceptible of them all. Some of 
the orders, therefore, want one or more genera, as may 
be seen from the following table, taken from Dr. Thom
son's i11comparable work on chemistry; a work of which 
every student of that science, or of natural philosophy, 
ought to be possessed. 

ORDER I. Gold. 
I. Alloys, 

ORDER II. Platinmn. 
1. Alloys. 

Ono>:R Ill. Sifoer. 
J. Alloys. 
Q. Sulphure.ts. 
5. Oxides. 
4. Salls. 

OnDER IV • • llemiry. 
I. Alloys. 
~ - Sulphurets. 
S. Oxides. 
4. Salt•. 

01rneR V. Copper.. 
1. Alloys. 

ORE 

2. Sulplwrets. 
s. Oxides. 
4. Salt!;. 

ORDER VJ. Iron. 
I. Alloys. 
2. Sulphurcts. 
3. OK'ides. 
4. Salts. 

ORDER VII. Tin. 
!. Sulphurcts. 
2. Oxides. 

ORDER VII[. Lead. 
I. Sulphuret8' 
2. Oxides. 
3. Salts. 

'ORDER IX. Nic/;el. 
t. Sulph1u·ets. 
2. Oxides. 

QRDEU x. Zinc. 
I. Sulphurets. 
2. Oxides. 
3. Salts. 

ORDER XI. .antimony. 
J. Alloys. 
2. Snlphnrels. 
s. Oxides. 
4. Salts. 

OnEER XII. Bismuth. 
I. Alloys. 
2. Snlphurets. 
5. Oxides. 

ORDER Xlll. Telliwium. 
I. Alloys. 

ORnEn XIY . . 1rsenic. 
I. Alloys. 
~. Sulplwrcts. 
5. Oxitlcs. 
4. Salk 

Ono~u XV. Cobalt. 
l. Atlu.'~· 
~ . S111 p:11 11 ·1• tc;, 
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s. Oxide•. 
4. Salts. 

OnuER :S:YI. Jfanganese. 
1. Oxides. 
2. Salts. 

ORDER XVII. Tiingstcn, 
!. Oxides. 

ORDER XVIII. Jfolybde111tm. 
1. Sulphurets 

ORDER XIX. Uranium. 
1. Oxides. 

ORDER XX. Titaniiim. 
1. Oxides. 

ORDER XXL Chro111im11. 
I. Oxides. 

Onmm 'lCXll. Col11Anbi11An. 
1. Alloys. 

ORDER XXlll. Tantalimn. 
I. Oxides. 

On11s, analysis of. The diversity of metallic ores is so 
~rent, that 110 gt·ncral method of analysis can be given. 
'Ve shall therefore follow the different orders, and roint 
out the proper method of analysing each. In the rules 
v .. ·e shall follow Bergman, to whom we are indebted for 
the fl 1·!:it pl'ccisc treatise on the analysis of ores, excc11t 
when his methods have been superseded by the improve-
ments of succec<lii1g chemists. · 

Gultl ores. The presence of gold may easily be detect
c1l by treating the mineral supposed to contain it with 
11ih·o-muriatic acid, arn.l t.lropping mu.riat of tin into the 
solution. If the soJution contains any gold, a puqJlc 1ue
cipitate immediately appeal's. 

Native gnl<l ought to be disso1vsd in nitro-muriatic 
acid: the silver, if any is tJresent, falls to the bottom in 
the state of 111u1•iat, and may be separated by filtration, 
autl wrighed. Pour sulpliat of iron into the solution, and 
the gold is p1'eci11itated in the metallic state. The cop
per, if any is 111·rsent, may be precipitated lly means of a 
11Iatc of iron. 'l."'hc in·csence of iron may be ascertained 
by dJ"oppillg tillcturc of uutgalls into a portion of the 
solution. 

The auriferous pyrites may be treated with diluted 
nitrous acill, which dissolves the iron, and separates the 
sulphur. 'l'he gold remains insoluble, and is found in 
tho state of small gi·ains. 

Ores ef platinum. Proust's method is, first to se]Jaratc 
the santl with which the grains of platinum are mixed, 
by exposing them to a blast of air. By l1eat he erapo
ratcs the me1•cul'y, which still adheres to tlicm, anll then 
pirks out the grains of gold, which a1•e always mixed 
\vi th platinum, and "hich are thus reul!erctl visible. The 
oi•e is then clissnlvetl in an acid composetl of one part of 
nitt·c and th1'ee parts of rnuriatic acid. A Llack powder 
remains. The powdel', when roasted, gives out phospho
rus and sulphur. Aller this it is Uissulvctl by nitro-mu
l'latic acid. except a small t'esiduum, which is plurnba. 
go. The solutions are then to be !nixed. They cons~st of 
muriats of platinum, and oxymunats of copper and iron. 
By C\'aporating tit! the liquid when ~old. a.ssumes a con
sistency grrater than honey, and mchmng the retort, 
the oxymuriats run off, and lean the rnul'iaiof platinum, 
which may \Jc obtained pure by repeated solutio11s and 
crystallizations, 'file solution containing the rnul'iats, 

and pel'l1aps also a little platinum, is to be diluted with 
a great proportim~ of water, and pul'e ammonia dropt in 
The retl oxu.le of u•on p1·ecipitates, and may be estiniat ... 
cd by weighing it. 'When the solution is somewhat con
centrated, ~mmonia p1'eci11itates the platinum in the 
state of a tr111Ic salt; and the cop11er, which now only re
mains, may be p1·ecipitatcd by a Jllate of il'on. 

Ores efsil"Ver. The a!lalysis of the 01·es of silver !ms 
been always considered as very important, on account 
of the g1·eat value of the metal which they contain in 
great abundance. 

1. Native silver is to be dissolved in nitric acid. Tlic 
gold, if the Ol'e contains any, remains in the state of a 
black powder, and may be <lried and weighed. The sil
ver may be precipitated by common salt. One hundred 
parts of the precipitate dried denote about seventy-fi\'e 
parts of silve1·. Tile p1·ese11ce of copper may be ascer
tainctJ by the gl'Cenisb-bh1e colour of the solution, and. 
by the deep-blue colour which it assumes on adding am. 
monia. The copper may be precipitated by a plate of 
il'on, or by the rules laid down hereafter. When the ore 
co1!tai.ns a1·senic, its 1~ropo1't!on may be estimated by 
we1gl11ng before an<l alter fus10n; for the arsenic is dis
sipated by heat, or the ore may bedissol\'ed r.s before in 
11it~·ic ac~d, wl.1ich acidifies th~ ars~nit. After the sepn1·a
ration of the silver, the a1·senic am.I may be precipitated 
by nitrat of lead, I 00 parts of the dry pl'ecipitate indi
cating about 22 of arseuic. 

2. Alloy of silver and antimony is to be treated with'ni
tric acid, which <lissolves the silver, and oxidizes the an
timony. The silver is estimated as aborn. The oxide of 
antimony may be i·educed by fusion with four times its 
weight of black Hux and a little soap. 

s. Sulphurot of' silver is to be tl'eatcd with diluted ni
tl'ic. acid, which dissohe the sih,er, leaving the grnatc-r 
11art or the suJphur untouched. The l'Csiduum is to lJe 
dried, and tl1cn the sulphur burnt off. The loss or weight 
gi\•es the .s.ulphur. The residuum, if nn)', is undecom
posed sulphuret~ to be treated as at first. rrhe silve1· is 
to be precipitated by common salt; and the other metals, 
if any are pt·esent, may be ascel'fainrd as above. Part of 
the sulphur is always acidified. The acid thus fot·mcd 
may be precipitated by nitl'at of barytes, I 00 parts of 
the dried precipitate indicating alJout 14.5 of sulphur. 

4. Antimoniated silver ore was analysed by Klapi•oth 
in the following manner; 1001m1·ts of it were boiled in di
luted nitric arid. The l'esiduum, washed and 111-icd, was 
26. These 26 were digested into nitJ·o-mul'intic add. 
The residuum .now~rnighctl 13 (so that,13 ha<l been dis
solved), 12 of wl11ch we1·e sulphu1·, and Lul'rit away 
leaving behind them one part of silica. '!"'he 11itromu1'ia: 
tic solution, when diluted largely with water, let fall a 
precipitate which w~ighe~ 1s. (or 10 of pure antim 011 y), 
a~1d hatl the pl'Ope1:ties ut oxide of antimony; for they 
did not ernpo1·ate till heated to reduC'ss, but at "iat tem
perature were dissipated in a. grey smokC'. 

The nitric solut10n was grern. Commun salt occa
si~ued a precipi.tate which weighed 87.75, equivaJeut to 
6::>.81 of pure silver. After the separation of tliis muriat 
of silver, sulphat of soda occasioned no precipitate 
The1·tfore the solution contained no lead. 'Yhrn super~ 
saturated with sod.a, a grey ~l'ecipi~a~e Ml, weighing 
live 1>arts. On burrung coals tlas prec•Jlllatc gave out an 
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arsrnical smell. ,t \\asrcdisso!veu in nitric acid;sulphu- the siher, a11<l also part or the mcrcm·y; hut t11e latter 
1·ated alkali occasioned a smutty brown i11·ccipitatc; and may be redissolved by a sufficient quantity of water, or. 
111·ussic alkali a l)russian blue, "hich after torrcfaction wlaich is far better, of' oxymuriatic acid, while the muriat 
was magnetic. Hence he concluded, that these fhe parts of silvc1· remains insolublr. Lastly, the me1·cury may be 
v.cre a combination uf iron and arsenic acid. precipitated by sulpliat of iron, and estimated. 

'l'hc 11itric solution which bad been supersaturated 2. Native cinnaha1· may be t1·eated with a mixture f)f 
v.-·ith ammonia was blue; he therefore susj1cctc<l that it thi-ce pat·ts muriatic and one pa1·t nitl'ic acid, which dis .. 
contained copper. To tliscovcl' t11is, he satu1·atetl it" ith sol\Tes tl1c meL·cury, and lea,•cs tlie sulphur. '£he mcrcu
sulphut'ic acid, and put it into a polished plate of iro11. ry may Le estimated as iu the last paragrapli. 
'I'he quantity of cup11er was so small, that none could IJe 3. llcpatic mercurial ore has not been a11alysed. Its 
collected on the i1·011. a1rnlysis may be attern1)tcd as in No. 2. or IJy dissolving 

5. Sulphul'(~t of si l\re r and copper may be analysed as it iu nitl'ic acid. 
No. S. se1lal'ating the copper l>y means of a plate of iron. 4. M111fat of mrrcury may be digC'stcd in mu1·iatic arid 

G. 13lack silvel' nl'e may be analysed as No. 2. separat- till the whole is dissolved. l\lu!'iat o~ barytcs Jll'Ccipitatc• 
ing the copper, if any is inescnt, Ly means of au iron the sulphuric acicl, LOO parts of which a1·e cquivaknt to 
}Jlate, and estimating the cal'l.1onic acitl that cxcapcs 186 of sulphat of 11ie1·cut·y; and the pl'opurtion of' this 
when tl1c ore is ht!atetl Ol' tlissolrnd in 11itric acid. salt bring known, we hone that ol' the m11riat. 

7. Rct.1 sil \'el' was analysed by Vaurp1t'li11 in the follow. Ores ef copper. Native coppc1· sometimes contains gold, 
ing manner~ one hundred pa1·ts of it were digrsted in .500 silver, or iron. It may Le dissolved in 11it1·ic acitl; the 
I>arts of nitl'iC add previously (1ilute<l witL watel'. The gold remains in the state of a Llackisli ur rather violet· 
um.lissolved residuum, bring washed and dried, weighed coloured powder; the sihrr may IJc scparat<·<l liy a pol· 
42.06. Bdng heated with mu1·iatic acid, it was all tlis- ished plate of copper (01· it may be precipitated from a 
solved except 14.66-pai·ts, wltich wet•c sulpl1ut'. The mu- separate polliion of the solution by common salt): the 
l'iatic solution, \\hen tliluh:<l with a g1·eat qu~ntity ofwa- il'on may be separated by boiling the solution tn d1·yncss, 
tcr, deposited n. \\hite }lO\\dcr, which weighet.1 21.25, and t1·t'aling the rC'siduum with wate1" Hy this 1woccss, 
and was oxide of antimony. The nih'ic acid. solution re- the nitl·at of it·on is dccomposrd; the oxitlc of iron 1·c
mained still to be examined. l\luriatic ac.id occasioned a mains, , ... ·hile the water dissolves the nitrat of coppe1'. This 
heavy precipitate," liich weighed 72.66 parts, and which Jast salt may be decompr1scd by I.mi ling it with pot\tss; 
was mu1·iat of silnr. Rcag('nts showed that the acid. re- the in·ecipitate clricd i11 a 1·ed heat, i.":i lllar k oxide of cnp
tainc<l no other substance of solution. per. One hundred p:.u·ts of it denote 80 of mctalliG cup-

s. l\lul'iat of silver was analysed by Klaproth: one per. 
bun<lrct.l pal'ls of it were mixed with th1·iCe their weight 2. Sulphurct of cop1)er may Ue dissrilnd in dil11tcd ni
of' irnre cad.rnnat of potass, and melted together in a tric acill. Pal't of Urn sulplrn1· rcmaius unaltC'J'L-"dt a1Hl 
glass relurt. The mass was dissolved in water, and the may be estimated by weighing 1t, anti lHt1 '1ti11g it off. 
solution filli·t'cl. A 1·esiduum remainecl, which was tlis- Pal't is acitlific<l, and may be precipitatC'd by 11itl'at of 
solved in uih·ic aci<l, with the exception of a red po"·dcr, barytes; 100 pa1·ts of the lldcd Jll"CCipitate i11dicating; 1..f:.5 
which, treated witl1 nitro-muriatic acid, was <li~sulved, of sulphur. lly evaporatio11 to <ll')'ncss, and snlutiu11 iu 
except a little muriat of silnr, which, when re<luced, water, t:1c iI·nn is srpa1·ated; am.l tile roppcl' may Ue t'S· 
yielded .5 of pure silveJ'. Ammonia precipitated from the ti mated as in the last paragra11h; or nrnriatic acid may 
uitro-muriatic solution 2.5 1ml'ts of oxi<le of iron. The be used i11strad of nitric; but in that case iL is more dif
nitric solution was precipitated by cnmmon salt; the mu- iicult to obtain a complete solution . 
J'iat of sihc1·, thus obtai:ied, yielded, wheu rctlucctl, S. Grey coppCl' ore \\as nnalysecl by Klapl'Oth in tlie 
67.25 of 1n11·c silver. following manneJ': tl11·ee hund1·cd parts of it were digcst-

Tlir ol'iginal aqueous solution of the alkaline mass ed with four times their '' d,;lit of nit1·ic arid. Tliis opr· 
was saturatecJ "ith acetous arid, on ''hicl.1 it deposited ration wasr·rpcated, and tliet,,o acid li<Juiils mixed. 'I'he 
t.:""5 parts of alumina. The solution was ernporate<l to unUissoh'cd residuum was 188 pa1·ts. Tiie 11it1·ic sulutiriu 
dr) nrss, aml tile dry mass treated with alcohol, which was green, and when common salt wns addctl to it, rnuJ'i
disSolvcd the acetitc of potass. 1."'he 1·esiduum, amount- at of silnl' precipitated. The solution IJ(•iH.1..;' now s11pcr
ing tu 58.7"5 11a1ts, was dissolved in water, and being- saturated witli ammonia, 9.5 parts of a Ucnky ret.I p1·cri· 
heated with rnu1·iat of La1·ytes, 15 11arts of sulphat of pit ate were 01Jtai11cd, '' l1irh was fouml to be composrtl ol' 
Larytrs p1·rc:ipitatctl, indicating the vrescnce nf about .5 silica, alumina, :rnd iron, Uy· dissolving it in tnuriatic 
of sulphuric acitl, or 0.75 sulphat of potass. The remain~ acitl, and proceeding by the rules laill tlown in the li1·st 
ing 58 ]Hu·ts wer(' mul'iat of potass, indicating about 21 section. A polished i1·u11 plate prcci11itatccJ frum the ui-
11arts or m111fatic acid. tdc solution 69 par·ts of cuppri-. 

Ores of 111ercn,.y. 'Ye have \'eI'Y few exact analJSC'S The I 88 pa1·ts of 1·csid11m \\"f' I'(' boilr<l "itlt six times 
of the on·s ol' 111c1·cury, owing, pnliaps to tlic facility their \Hight of mu1'iatic acid; 105.5 pr11ts rrmai1wtl uu
with "hich the m1.:rcu1·y is extracted from them Oy dis- dissolntl, "hich were st1lphu1· nnd silir·a. 'rhr 11111riatlc 
tiJlation. acid solution bciug cnnccuti·all•d, ) irltlell a litlJ(' nn11·iat 

Nati\'C mcrrury anti amalgam may be <lissoh·cd in ni~ c.fsilvcr. Being tlilutcd \\ith a la rge Jlor·tinn of ''ah.• r, a 
fric ncid. The gold, ii' any is p1·esent, 1·emains in the \\ohite powtlc1· 1n·rcipitatcd, \\ltid1 \Higlicd 9;"".5 p:u·ts, aml • 
state of 1mwdc1·. aull may be estimated by its wright. \\ ns oxide of a11ti111011y. 
The affus iun of water precipitates the bismuth, ir the :;o- 4. Ht·ll copper ore lias only to he dis.'io hccl in muriatic 
ll!tion Jwppcns to contain ""Y· Commua salt pl'eci11itatcs acid, am! the co1•prr 1u·cripitateu h~ a 11Iatc of irun; ss 
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pm-ts of lhe precipitated copper being equivalent to 100 
of the ornnge oxide of which the ore is composed. 

5. The analysis of the oxides and carbonats of copper 
scarcely 1crtuires any remarks. 11.'he water and carbon· 
ic acitl must be cstimatetl by distillation in close vessels, 
a11d collecting the pl'Oducts. The ore may then be dis
solnd in nitl'ic acitl, and its copper ascel'tained as above. 

6. Arseniat of copper was analysed by l\lr. Chenevix, 
in the following man net·: the Ol'e was llissolvod in diluted 
nih·ic acid, and nitrat of lead poured in. rrhe solution 
was cvapo1·atcd till a precipitate began to appear, and 
then mixed with alcohol. Arscniat of lead pl'ecipitated. 
Oue hundred p~u·ts of tliis salt indicate SS of a1•senic acid. 
'l'hc coppel' was separated from the nitl'ic acid by IJuiling 
iL with i1otass. 

01·cs of iron. Notwithstanding the great rnt·icty or 
il'on orrs, they may be all, as far as analysis is concern
ed, al'l'a11ged umk1· three heads; namely, I. Sulphurcts; 
2. Oxides; aml ~. Salls. 

1. l_,yrites, orsulphureted il•on, may be treatell rcpeat
ctlly with bnili11g nitric acid till the sulphur is acidified. 
l\lu1fatic acid is then to be added, and the digestion con
ti11uel! till the "'hole is dissolv.ed. Muriat or barytcs is 
thl'n to be added to p1·ccipitate the sulphuric acid; 100 
or the dried precipitate indicate 14.5 of sulphur. If the 
solution co11tains only iron, it may be precipitated by 
carbona.t of soda, calcinc<l to redness, and weighed. But 
if earths or manganese al'e present, we must proceed by 
the rules laid £!own in the first section. 

2. If the oxldcs ol' iron arc pu1·e, that is, contain not11-
ing lrnt i1·011, we have only to dissolve them in muriatic 
acid, and pl·ccipitatc them as aboYe. B11t it is very sel
dom tliato1·es possess tliispe1·fect degree ot'purity. The 
irou i;:; usually coml>inetl with manganese, alumina, sili
ca, 01· with all of these together. The analJsis is to l>e 
('011<.lucted exactly according to the rules alt·cady laitl 
tlown. 

2. 'rl1e sparry iron ore may lJe analysed in the same 
111<rnncr, rxct~pting 011ly that the carl.Hmic acid gas must 
be separated l>y tlistillation 01· solution in dose vessels. 

4. A1·sr11iat of' iron was analysed by l\Ir. Chcnevix iu 
the following man11r1·: One hund1·cd pa1·ts of it WCI'C 
1.Joilcd with potass till the arsenic acid was separatt•tl. 
Nitr·at ol' lead was mixc<l with the solution; 100 parts of 
the 111·cdpitate imlicated 33 of a1·senic acid. That por
tion of the 01·e wl1ic11 elmled the action of the putass was 
t1·catcd with mu1·iatic acid; tl1c undissolYcd residuum 
was silica. 'l'l1e mul'iatic acid was supersatlu·atcd with 
ammonia. The iron rn·ccipitatetl; lrnt the copper was 
tlissolvc.d by tlic ammonia. 

Ores of tin. I. The sulphuret of tin was t11t1s analyH
cd by klapo1·tl1: 120 parts of the orn "·ere <ligrskd with 
nit1·n-m111·iatic aci1l; 45 pat'ts 1·cmainct11111dissolvcd. Uf 
thrsr, SO lH11·nt away with a blue flamr, and wel"e sul
J>hur: of the 1·emai11i11g IS; eight dissolved into nitro
mul'iatir acid. The u11dissolved five wel'C heated with 
wax, and )icldcd a grain nf iron ath·actcd by tl1e mag
llt"t. The rest was a mixture of alumina and silica. The 
niti·o-muriatic solution was complctrly 1irecipitatcd by 
potass. and the 1u·ccipitate redissolved in mu1·iatic acid. 
.AC) lit1dl'1' of tin precipitated 44 parts of copper from 
tbi> solution, and lost itsrlf 89 parts of its weig!1t. A 

cylindet• or zinc pl'ecipitated 150 parts or tin; so tlla!· 
detluctmg the 89 parts of tin dissolved during the preci
pitation of the copper, 41 remain for the E-n contained in 
the ore. 

2. Tin stone was thus analysed: One hundred parts 
of the ore were heated to redness, with 600 parts of pot
ass, in a silvel' crucible; and the mixture being treated 
with warm water, 11 parts remained umlissoh•ed. These 
11, IJy a repetition of the treatment with [lotass, were re. 

rcuc~~iJ~ 1 ~1i:;c ~':.~sc~;7i~:.~es;,'.~"n~ 1~h~is:~t~i~~n o~::,:~~f 
part of tin, a11d the Prussian alkali gave a blue 11recipi
tate, which indicated 011e-fourth part of iron. 

The alkaline solution was saturated with mm•iatic 
arid; a white precipitate appeared, but it was redissolv
ed by adding more acid. The whole was precipitated b,
Cat'bonat of soda. 'l'he solution, which had a yellowisb 
colour, was redissolved iu mm·iatic acid; and a cylinder 
of zinc being inserted into the solution, 77 of tin were 
obtained, indicating nearly 98 parts of oxide of tin. 

01·es of lead. !. Sulphuret of lead usually contains a 
little silver, and sometimes also antimony and zinc. It 
may be treated with diluted nitric acid, which leaves on
ly the sulphur undissolved, the weight of which is to be 
taken, and its purity determined by combustion. If an
timony is present, it will either rem'ain in the state of a 
white oxide, or if dissohed, it will be precipitated by 
diluting the solution with water. Muriatic acid is to be 
added, and the solution eva]JOrated till it is reduced to a 
small portion. l\luriat of lead and of silver precipitate. 
'!'he fl1·st of these may be dissolved in boiling water, the 
second remains insolubll?. 'Vestt•um separated the muri
at of' silver IJy digesting the 1n·ecipitate with ammonia. 
'l'lle liquid from which the mut·iats were separated may 
contain iron, zinc, copper. The fron may be precipita
ted by ammonia added in excess; the copper, hy a 11Iate 
of zinc; the zinc may be precipitated by carbonat of so
<la. 1·cduce<l to the metallic state, and weighe<l; subtract· 
ing what had been separnted from the plate of zinc. 

2. Arscniated peroxide of lead was tlrns analysed by 
Valu1uelin; 100 µal·ts roasted for half an hour, and occa
sionally t1·eatcd with a little tallow, lost 58 pal'ts, which 
were considCl'ed as oxide of arsenic. 'The residue was 
treated with concentt·ated mnriatic acid, and boiled in it 
for a r1uarter of au hour. 'l~hc liqui<l assumed a red co
lour, and emitted abundance of' oxymuriatic acid gas. A 
white needlefurn1 salt was depositctl, ancl some of it was 
olJtaincd l.Jy evapoi·ation. '!'his salt, dissolve<l in water, 
and treated with sulphat of soda, yielded 25 parts of sul
phat of lead,= 20.2 parts of lead. The liquor thus freed 
from lead was treated with ammonia. 'rhe precipitate 
o!Jtaine-d weighed 39 11a1·ts. lt consisted of oxide of iron 
mixed with oxide of a1·srnic. '11hc i1roduction of oxymu
riatic acid induced Yauquelin to consitle1· the lead as in 
the state of pel'Oxidc. 

s. Carhonat of lead was thus analyse11: One hunrlred 
g1·ains were thrown into 200 grains of nitric acid diluted 
"ith soo grains of \\'ater. It dissolved completely with 
cft'ervcscence. The loss of weight was 16 g1•ains. It 
was equivalent to the ra1·lJonic acid. The solution, which 
was coJoul'less, was diluted with water, and a C\lindcr of 
zinc put into it. In 24 hours the lead was pl'ecipitated 
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in the metallic stale. It weighed 17 grains, = 82 grains 
exide. If muriatic acid is suspected, it may be easily de
tected, and its weight ascertained, by means of nitrat of 
si}\'Cl". 

4. Sulphat of lead was thus analysed by Klaproth: 
One hundred grains of the ore, heated to redness, lost 
two g1·ains, which were considered as \\ater. It was then 
mixed with 400 grains of carlJonat of potass, and heated 
to redness in a 11Iatinum crucible. The reddish yellow 
mass thus obtained was digested in water, and the whole 
thrown on a filtrc. rrhc o"ide '>f ]cad thus obtainctl 
weighed 72 grnins. It was dissolved in diluted nitl'ic 
acid. Ono gl·ain of' oxide of iron remain~tl behind. Into 
the solution a cylinder ol' ziuc was put. The lead thrown 
tlown weighed 66~ g1•ains. 'rl1e alkaline solution was 
sftpersaturated with 11iti·ic acit.I, and then treated with 
acetat of barytcs. rrhc sulphat of ba1·ytes olltained weigh
ed rs grains, which Klaproth considers as indicating 25 
grains of sulplrnric acid. 

5. Phosphat of lea<! was thus analysed: One hundt·ed 
grains wer·e dissolved in diluted nitric acid. Nitrat of 
siker tl1·opt into the solution formed a precipitate weigh
ing 11 g1··ai11s, = 1.7 grains muriatic acid. Thet-;olution 
was mixCll with sulphuric acid. Tltc sulphat of lca<l pre
ripitated wrighc<l 106 grains, = 78.4 oxide of teat.I. 'l'he 
solution was freed from sulphuric acid by means uf nitrat 
of ll~\l'ytcs, antl then almost neutralized with ammonia. 
Acctal or lead was then tll'Opt in. The 11hosphat or lead 
\\'hich prccjpitatctl weighed 82 g1·ains, = 18.57 phospho-
1·ic acid. The solution was now mixed with 1nu1·iatic 
acid, evaporated to dryness, and tl1e d1·y mass washed 
in alcohol. rrilC alcohol, when evaporatctl, left a small 
resitlur, which t.lissolvccl in water, aud formc<l Prussian 
blue with p1·ussiatofputass. Itco11taiued about 1 \ gl'ain 
of oxitlc of iron. 

G. l\Iolybdat orlead was thus analysed by Mr. Hatch
et. The 01·c was boiled 1·epeatcdly with sulphu1·ic add 
till tlic acid rrfusetl tt> clb;solve any more. The solution 
contained the molybdic acid. 'l'he undissolved 11owder 
(sulphat of lead) was boiled for an hour with carbonat 
of soda, and then washctl. Nitric acid now dissolved it, 
exCej>t a little silica. '!'he (cad was l'l'ecipitated from 
this St)fution by s11lphu1·ic aci.cl; after which ammonia sc
parnted a little oxide oi' il·on. 'rl1e sul11huric acid solu
tion was tliluted with 16 parts of watc1·, and saturated 
with ammonia; a little oxide ul' iron gl'atlually precipita
ted. The snlution was now evapot·ated to dryness, a11<l 
the mass strongly heated to srparatc the sulphat of am
monia. rr1ic tTsitl1111m repeatedly treated with nitric acid 
was cu uvcrted into yellow molybLlic acid. 

Ores of nithel. Kupfc1· t1irkcl may be dissolvrd in ni
tric acid, IJy \\11ith the greatest put of the s11l11hur will 
ho 8Cparatcll. 'i'hc a1·srnic may be aftel'wards procipi
tated by the affu,ion or watel'. A plate of iron will ex
pd the cop1101., if any should be present. Precipitate by 
potass added in execs~, and boil the prrcipitatr, which 
will sq1t\l'afo tlic ;11·sc11ic a11d sulphur completely. Dis
soh·~ tlir prcripitatc (prc\'inusly cxpoi;;ed moist fol' some 
time to tlir itir) iu acetic arid, and add an excess of am
monia. The ii ·on is iu·ccipitatcd; but the cobalt aml nick
el l'cmain in solution. E,·aporate, and the cobalt is dc
posih~d: H1c11 liv continuing the cvapol'ation to dryness 
the uicklc is o\Jtaincd. 

Ores of "inc. 1. Blende may be treated with diluted 
nitric acid, which wiU se1iarate the sulphur, the siliceous 
gangue, &c. Tl1e purity of the sulphur is to be ascer· 
tained by combustion, and the residuum analysed in the 
n:anner formerly described. Preci11itate the nitric solu
tion lly soda, redissolve in muriatic acid, precipitate the 
copper (ir any should be present) by a plate of iron; sr
parate the iron by adding an excess of ammonia. 'l'he 
zinc now ouly remains in the solution, ,..,hich may be oll
tained by evaporating to dryucss, l'Cdissolving in muri
atic acid, and prcci11itating by soda. 

2. Calamine may lie digested in nitric acid, noting 
the Joss of weight for carbonic arill, and the insoluble 
res!duum boilc1l with muriatic acid 1·rpeatedly; ,,·hat re~ 
ma111s after dilution with boiling watrr is silica. 'rhc 
11itric solution contains zinc, and prol.rnllly also iron an<l 
alumina; evaporate b) dryness, 1·cdissoh'c, anti add an 
excess of ammonia. The iron and alumina either 1·cmain 
undissolved or al'c 1wecipitated, a1ld thry may be se11ara
ted Uy potass. '!'lie zi11c may be prcripitated bJ an arid. 
or by cvaporntion to dryness. The muriatic solution 
p~·~bably contains fron and alumina, which may lie p1·e .. 
c1p1tateil by tile rules already laid do""· 

Ores of antimony. Native antimony was thus analys
ed: One humlrcd g1·ains wc1·e 1ligcstecl in nitric acicl till 
the whole was com•erted into a white 11owder. 'Vhen the 
acid emitted no longer any nitrous gas, fhe mixtlu·c wns 
diluted with wate1· and th1·own upon a filtJ'c. The sol11-
tiu11 was then tl'Catrd with nitrat of silver. 'rlic preci- · 
}Jitatc yielded by l'e<luction one grai11 uf silver. 'l.,lie 
prussiat of potass threw down f'1·om the rrsiduum solu
tion a pl'ecipitate which contaiued i grain or il'OIJ. The 
"'.hi~e ox~<le fo1·m<'d Uy the nitric acid was digested in m11-
r1at1c am!; the whole dissolved anti fonm·d a tr~mspa
r~nt sulutiou. It was diluted witl1 six lit!H'S its wright 
ol water, and tl1e precipitate re<lissolvctl i11 11n11·iatic acid, 
and a C)'li11dcr ol'ziuc 1rnt into it. The autirnouy obtain
ed weighed 98 g1·ains. 

2. Sulplrn1·et of antimony is to be trcatrd with nitro
muri~tic ac.id. 'I'he sulphur and the mu1·iat of siln-r (if 
any s1l~er 1s present) will r·emain. '''atrr pl'ccipitatcCJ 
the antunony; sul1>hudc acid, the lead; aud ammo11ia, the 
iron. 

s. Klapt·oth analysed the red ore or antimony as fol
lows: One hundred grains we1·c digested in muriatic acid 
t~ll the whole dis~olv~d, ~xct·pt It g1·tlins of snlphur. A 
little sulphul'·et ot antimony rose with the sulpliureted hy
dt·ogen gas exhaled, anti wns dC>positrd in the b"ak of the 
retort. The solution was <liluted with wate1·. The 'vliole 
in·ccipitatr~ in .the state. o~ a \\·hiLe 11ow1kr; Cot· potass 
threw nothrng from tlie lirp11d. The powd C'r was redis
solved in muriatic acid, ~11 excrss addC'd, and the solu
tio~ diluted • . , A plate u{' ir1m tlil'CW down 67! g1·ains or 
a11t1n1ony. r1 he ore thrn contained ;""8 .. J g1·aillfi or oxide 
of' antimony. One huntlrrcl g1•ains ol'tl1c 01·e yil·ltled by 
solution in muriatic acid S7 cubic incites of .,uJphm·etr tl 
hytfrugen gas. From this. Klapl'oth condudcd that it 
contai11ctl 20 g1·~i11s of' s11lphu1·. 

Ol'es rJ bismuth. Native ~1smuth may \Jr treated \\ith 
nitric add. Repeated co11crntratiu11o; and affusionc:; 1 f 
watc1· JH'ccipitate tile bismuth, anil pr1·l1aps the a1·se11ic; 
Uut this last may Le rcdis~o lvell i11 IJoiling water. Tile · 
collalt r emr! ins, and may be examined hv thr t·ulrs to be 
hc1·caftc1· laid do1rn. The same analj ;is succeeds \\i th 
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il1e other ores of bismuth. The sulphur when iwesent re
mains mu.lissoh'ed. 

We shall gi,·e as an cxam11le of lhese ores Klaproth'• 
analysis of a sulphnret of bismuth. Fifty grains of the 
ore \\!f:t•e digested in niti·ic acid. 'l'he whole was tlissolv-

~~t~~c\~r1t1~,t~1~~:1~ ,~:i;~i11;~\~~-er ~·~~i~~t1~~~~~ b;~~~% ~~~ 
trcd solution was tl'catet.l \\ ith common salt; at first it 
.iu·oducctl 110 change . but by and hy the whole beca:~ne 
111ilky. The prcci)litatc consisted, like the last, of oxide 
of ltismuth. rI'lic solution continuing clear for some 
time irn.lkatrtl that no siln-r was present. 'fhe white 
p1·edpitatc \\as not altct·ecl by ex1rn~ut·e to the light; an 
'-1.lMitioual pr·ool' that no silver was present. 

Ores ef tcllnriiun. Klap1•oth dissolved the white gold 
ore or }l·atzbay in 11itro-mu1·iatic acid, and added potass 
in excess to the solution. A l>rown precipitate remained 
u11dissoh·cd, which was a mixture of gold and iron. It 
wa~ redissol\cd in nitro-muriatic acid, the gold fil'st 
}H'el'ipitatc<l by nitrat of met'Cu1·y, antl then the iron by 
j)otass. The potass in the first solutio1~ being s~t~rated 
with muriatic acid, the oxide of tel111rrnm prec1p1tatc<l. 

'l'!ie othc1· 01·t•s may be analysed in the sa1ue ma1111cr; 
011ly the precipi tate occasioned by the potass must be 
treat<'fi accot·lling to the metals of which it consists. The 
ruks have Ucr11 ah·eady laid down. 

Otes of arsenic. Nath·e a1·srnic may be trcate~ \\ ith 
nitt·o-mu1·iatic acid. The siher and gold remarn; the 
first in the state of a muriat; the secoml may be dissoh1

• 

eel by mrans of nitro-rnul'iatic acid, and y~·ecipitated by 
sulpliat of iron. Tiie al'scnic may IJe prec1111tal~d by co11· 
ce11lrat_ing the nitl'ic solution, au~ ~l1c11 llilutingwitl~ wa. 
trr. The il'Oll may th.en Ur p1·ec1p1tated by a111111011ia. 

2. Tlie sulp\1111·cted ores of arsenic may likewise be 
tr<.'atcd with lliluted niti·o-muriatic acid. Tlie sul1•hm· 
nniains unllissoh•cd; thr arsenic may be ]>rccipitateU Liy 
co11ccntratio11 a11d the affush.u of watCI'; the iron by am-
1nonia. 

s. Oxide of arsenic may be dissolved i11 sixteen parts 
of wate1·. The solution distilays acid properties, amt ni~ 
trat of silver and of mercury occasion p1·ccipitates i11 it. 

Ores of cobalt. -White. cobalt ore w~s thus anal_yscd 
by Ta~sae1·t. 'fo nscutam the 11ruport10n of arsenic J1e 
treated the ore with diluted nitrLc acid, and olJtaincd a 
complete solution. CrJstals of "hite o:x._ide of arscuic 
were dcposit<'d, a.ml liy rep_eated e\·apurat_wns ~1e se1~ara
trd the wliulc of the arsernc, and ascertamrd its wc1glit. 
He then boiled a 11cw pot·tion of the ore with four times 

~1~d\:C'~f~:!1~J ~1i;(1;;~t~~:1~' ;!~~s t~1~1l~1~~~~ ~~=~l t~~~~t~~~~~l~~'. 
J>Otass, which rrtai.ned tl_ie_ a·rscnic acid, _and s~1rn.ratetl 
tl1e othc1· IJodil•s. A 11rcc1p11ate of arsemat ol cob:lit, 
which had fallen "hen tlie 11it1'ic solution was diluted 
with water, was o·cated with potass for U1e same l'('asun. 
The 1·csiduum, togcthel' with the precipitate occasioneil 
by the potass, was Uissoh-etl in 11i_ti-ic a.cid, and_ ammonia 
added in excess. Part was l'etained 111 soluhun Liy the 
ammo11ia; !Jut p~wt was precipitated. rl'~ie pt·eripitate 
was dissolved i11 acetic acid, aml tlie solutlo11 1·cpeatel1Jy 
c\ apo1·aled lo tin nrss. By this process tlic oxide of iron 
_gradually scpa1·;ted in the form of a red powder. 'J.'he 
•lissolved pal't was aretat of cobalt.. It was decomposed 
liy the aduitio)l of ammonia in excess, whicl1 rcuissulrnd 

the cobalt. Ily these p1·ocesses the arsenic and iron were 
sepa1·atec~; the cobalt was I'etainctl by the ammonia, and 
was oUtamcrl by evaporation. To ascertain the propor
tion of sulphur in the ore a new portion was boiled with 
nit1·ic acid. On cooling, cl'ystals of white oxide of ar· 
senic were deposited. 'These being separated, nitrat of 
haryt(l6 was a1lded to the solution; 100 pat·ts of the dried 
precipitate indicated 14 5 of sulphur. 

'rl1e other ores of cobalt ma.y he analysed nearly in the 
same way. 

Ores ef ma11ga11ese. 1. Barytatcd manganese was 
treated IJy Vauquelin with mul'iatic acid; oxymuriatic gas 
passed over, and the whole was dissohed except a little 
charcoal and silica. The solution wl1cn ern11orated yield
ed crystals of muriat of barytes. These were separated; 
and the liquid, ernporateu to dryness, yielded a yell<W 
mass soluble in alcohol, antl tinging its flume with ycllo\v 
hrilliant s1Jarks. rrhe propo1'tion of barytes was ascer
tained by precipitating it in the state of a sulphat; the 
maugancsr, by precipitating it by carbonate of potass. 

.2. The grey ore of manganese was trcate<l !Jy the same 
chemist with muriatic acid; some silica remained undis
solved. Carhonat of potass was added to the solution. 
The precipitate was at first white, hut became black 
when exposed to the air. It was treated with nitric acid, 
'~hich dissolved every thing !Jut the manganese and iron 
(if any had been present). The nitric solution, when 
mixed with carbonat of potass, deposited only carbonat 
of lime. The black residuum was mixed with sugar, and 
tt·eatc.d with _nitric acid. The solution was complete; 
therefore no 11·on was present. 

1'he same processes will succeed with the other ores of 
n~angancse. When iron is prrsent, it may be separated 
cithe1· as above, or by the l'l1lcs laid down in the first 
seclion; or what succeeds better, we may dissolve the 
mixtur~ in acetic acill, and evaporate to dryness two 01• 

three tunes repeatedly. 'The oxide of iron is left hehirnl, 
while the acctat of manganese continues soluble in water. 

Ores of ttt11gsten. Wolfram was analysed nearly as fol
lows: 'l'lic orn was IJoilctl with muriatic: arid, and then<li
gested with ammonia altcmatclytill the whole was dissolv
ed. The ~mmoniacal solutions being evaporated to dryness 
and calcmcd, left the yellow oxide of tungsten in a state 
o~pu1·~ty. The muriatic solutions were mixed with sulphu. 
1·1c acul, evaporated t() dryness, and the 1·csiduum rcdis· 
solrnd in water. A little silica remained. Carhonat of 
pot~ss precipitated a brown 11owtler from this solution. 
'I'l11s p_owde1· _was tre~te~ with boiling nitric acid repeat
edly, till the lron wluch 1t contained was oxidize(] to a 
maximum. It was then digested in acetic acid, which dis. 
solvct.l the manganes~, _an<l left the iron. Finally, the 
manganese wns prec1p1tated by an alkali. 

Tungstat of liurn was thus analysed by Klaproth. One 
hu11dretl gra.111s of 1t were digested in nitl'iC acitl. The 
yell<~w-coJoured ~-esidue was washed and digested in am· 
mourn. TlLe rrsuluc was digested in nitric acid and am. 
monia altcrnatl'ly, till a complete solution was obtained. 
Two grains of silica remained behind. The nitric acid 
solution was mi~eil with ~mmonia, but no precipitate ap
peared. H was then mixed with a boiling solution of 

~~,-~,0:t~~~~~~~t ~hfi~~-=~t,:~a~~;;e,?e~;~~~~:~d3~ng:~~::~~~ 
acid, it kft one grain of silica. Thirty-two g1·ains of car· 

~ \ 
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bonat arc cqninlent to 1 ~ .6 of lime. '!"he ammoniacal 
solution, ity crnporation, Jiclc.led small neril!t·fcrm ri·Js
tals. When hrated to 1·cdncss in a platinum cr.1cibk, they 
left 7';i- g1·ains of oxide of tungsten, 

Ores efmolybde11u111. l\lolybdcna may he trcat1·d \\ilh 
nitric acid surcri::tsin:ly boiled upon it tiJI it is ro11n1·tcU 
into a white powtle1·. This powdt:r, washed and tfried, 
is molyhdic acid. The li<juitl obtained by washing the 
acid, on the addition of potass, drposits some mo1·e mo· 
lybdic acid. This being se1mrated, mul'iat of barytcs is 
to be dropt into it as long as any precipitate appears. 
One hundred parts of this pt•ecipitate indicate 14.5 of 
snlphur. 

Ores ef 11ranium. !. l'erhblentle, or the black ore of 
uranium, was tlissolved lly Klap1·oth i11 ni1rir acid. The 
undissol\'cd pa1't is a mixture of silica and sulphur. By 
evaporating tl1e solution, nitrat of lood \\as JH"Ccipitated; 
Y1cn nitrated uranium in r1·ystals. '!'lie solution being 

110w c\·apo1·atcd to dryness, and treated again with niti·ic 
arid, left the il'On in the state of red oxide. 

2. Uranitic orre may Lie ti·eated with nitric arid, which 
dissnl res the uranium, and leaves tile iron. 'I'he purity 
of tl1t· il'on may be tried lJy the rules all'cady laid down. 

3. Grrcn mica was clissolved Liy Klaproth iu nitr-ic 
acid, anti ammonia added in cxress to the solution. 'rtrn 
oxide of ur,rnium was precipitatcu: that of copper re
tained. 

Ores of titanium. The ores of titanium, reduced as 
usual to a finr powder, arc to be fused with potass or its 
cai·bonat. The melted mass is then to be dissolved in hot 
wate1-. A white precipitate gradually separates, \\hich 
is the white oxide of titanium. This is all that is nr:ccs
sary to analyse the fir·st species. Ilut when iron and si
lica are 111•cscnt, the following method of Chencvix may 
be adopted: Satul'ate the alkaline solution with mm·iatic 
acid. White oxide of titanium p)·ecipitates. Srparntc 
the precipitate, and evaporate the solution to dl'yness. 
Redissoh·c the J''csiduum in watc1•. The silica remains 
Ochind. l 1 recipitate the solution by an alkali; add the 
precipitate to tl1e wl1itc oxide obtaine1I at first. an<l tlis
sohe the whole in sulphul'ic arid. From 1his. solution 
phosplioric acid precipitates the titanium, but leaves the 
il'Otl. 

'J'flc thir•d species. which contains lime and no iron, is 
to be f'usc<l with potass, <lissoJvecl in muriatic acid, and 
the silica scpa1·atc<l in tlic usual way. After this the ti
tanium is first to be srparated from the muriatic solution 
by ammonia; anu afterwards the lime by an alkaline car
bonat. 

Ores of chr0111i1tm. Vauquelin analyse<! the chromat of 
lead in the following manner: When lwiJcd with a suf
ficient quantity of carbonat of po~ ass. a lively affcncs
ccncc takes place; tile acid combines with the potass, and 
the rm·bonat of lead is formetl, and remains undissohed. 
It ma) be dissohed in nitric acicl, aml its quantity ascer
tai1ml h> JH'ecipitation with sulpl111ric acid. Or the chro
mat may I.le ll'catcd with muriatic aci<l; muriat of Jrad 
prC"Cipitatcs, and chromic acid remains in solution. This 
proco·ss must be repeated till tl1e \Vhole of the ore is de
composed. There rcmainr; in solution chromic acid mix
ed \\ith a little m111·iatic, which may be separated by means 
of oxidr of silver. 

ORGAN, in general, is an instrument or macl1ine de-
'oL. Ill. !:? 
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signrU for tl1c protlurtion of some rc1·tain action or opr
rati 1 n; in which scthe the mechanic powers, macl1incs, 
an<l l'Yr11 the ,·eins, artrrics, nrnes, muscles, and bones 
of 1l1C' human body, may I.le called 01·gans. 

The or:1ans of sc11sc arc those pat'ts of the body by 
whicli we 1•ecciYe the impress Tons 01• ideas of cxtcl'llal ob. 
jccts, being commonly reckoned Jhc, liz. the eye, ear, 
nos~, palate, and cutis. 

0 RGAS, a. wintl.instt·nmcnt LI own by bellow~, and con· 
tai11i11g 11umrrous pjpes or various kinds and dimension:-i, 
and multifarious tones and powc1·s. Of all mu.o;;iral instru
ments this is the most proper for the sacred purpose to 
which it is most generally applied in all countries wher · 
ever it has been inh·oduced. Its structu1·e is lofty, ele .. 
gant, and majestic; and its solemnity, gl'andcur, and rich 
volume of toue, ha\'e justly obtained it an acknowledged 
precmincmce over every other instrument. 

An organ, when complete, is of th1·eefold construction, 
anc.I furnished with three sets of keys; one for what is cat .. 
letl the great organ, arnl which is the midtllesct; a second 
(or lower set) for the choir organ; and a thinl (or upper 
set) fol' the swell. In the great organ, the pl'incipal 
stops are the two dia1lasons, the pi·incipaJ, the twelfth, 
the fifteenth, the scsquialtra, the mixture or fut•niture, 
the trumpet, the clal'ion, and the col'net.. 'rhe choir or
gan usually contains the stopt tliapason, the dulciana, the 
pri11ci1ml, the tlute, the twrlfth, the bassoon, and the rnx 
J1umana. 'l'lrn swell comprises the two diapasons, the 
JH·inripal, the ha11tboy, frurnpet, and cornet. Ilesidrs the 
complete organ, thel'e a1·e olhc1· organs of lessrr sizes, 
and more limited powc1·s, adapted to church, chapel, aud 
cham!Jcr use. Thc1·e is also the ba1Td 01· hand 01·gan, 
consistiug of a moveable turning cyli11der called a barrel, 
on which, by means of wil'cs, pins ~nd staples, a1·c set 
the tunes it is intern.led to perrorm. These pins and sta
ples, hy the revolution of the bar1·cl, act upon tl1e keys 
within, and give admission to the wind from tile bellows 
to the pipes. 'l'hc barrel .or~a11 is g"ne1·ally po1·ta1Jle; 
an!I so cont1·ivcd that the same action of thr hand which 
tul'lls the banel, s1111plics the wind by giving motion to 
the bellows. 

The invention of the organ, "l1kh is attr·ibutrd to the 
Greeks, is very ancient, thou.;h it is generally allowed to 
have been little used before the eighteenth century. 

Jt has l.lecn a subject or debate at what time the use or 
organs was fi1·st unfroducell into the church. - Some wl'i
tel's say, that they wr1·e first appJied to sacred use in the 
time of pope Vitalian, ahout the year 660; nthc1·s that 
they wc1·e not employed in that way till the nintl1 crntury. 
A learned autlio1· has, howcvr1·, shown that neitl1cr of 
these dates can be just: and 'l'liomas Aquinas expressly 
says, that in his time (about tile ycai· 1250) the rhnrch 
did uot use musical instruments; anti Bingham sa)"s, that 
l\.ia1·i11us Sauntus, who lind about the yc;.u· 1 ~90, first in
fro1~1.:1ce<l the use of thl'm into rhurcllcs. But if we may 
gi\'e c1·eclit to the testimony of Genas, the monk of Can
tel'bury, who Jlol'ishcu at·the brginning of the thil'tccnlh 
Ct'ntur_v, organs were iutroducc<l more than one humlrell 
years brforc his time. Dede, who died in :" J5, sa.Js noth
ing of the use o[ 01•gans. 01· other musical instrumenb, in 
our churches or convents, though minutdy tlrscribes the 
ma1111el' in which the psalm~ an<l hymns \ \ f'l'C sung; yet 
lllabillou and J\luratori inform U>, that 01 ·g~ns, .Jurin;; 
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the tOtl1 rrntury, became common in Italy antl Germany, . small c~wity on one sith-, whid1 is cut sfraight; and the 
a'i well as in England; and about the same time tlit>y ha<l edge or t!ic conical Jiipc bb is str·aightcncd, so as,.to 
admission into tl1e conrnnts tln·nughout Europe. Jravc a sma11 crack, tlil'Ongh which the- air issues. 'I he 

rrhe church-organ conHi.it of two 1~a!·ts: the ~11ain b~dy, eclg-e n. of the CJ lind1·ic pipe is cut to a shal'Ll c1lge, an<l 
ralled the great organ. aml the posttl\'e or JiUle ot'gan, heat 1l11wn to the line with the opening through which 
which fnl'ms a small case of buff<'t, commonly piacP<I ht'- the air comes: when the air i'i blown tl11·ough the end d, 
fore the great organ. 'file size of an organ is genct·a!ly ir rushes through the opening Lclwccn the piece e and 
cxpressctl hy the length oflts larg·cst pipe; thus th1•y say, tltc l'dge of the pipe bb, the suund is formed IJy the Nlge 
an or·gan of s, 16. 52 t'cC't. &c. 'l'he 01·gan in tlie ca th- n di,·iding the curnnt of ail·, and the vibration of the air · 
cdral church at Ulm and (-hwrnany is 9.:3 l'cct high and 23 in the remainrlcr of the tube an; in large pipes a small 
broad; its large.st pipe is 15 inches <liameter, anli it has pil~cc of metal o, called the ea1·, is sohkt·cd on, which 
16 pai1· of bf•llow~. adds murh to the snnml. The \Yoodcn pipr, fig. 4, is 

Plnte Xl:LX. Or·gan. rqwesr.11ts a banc1-org:rn made composed of a square trunk of wood aa: in one cntl a 
hy Mr. l..inroln. Hu!bo1·11c, A, Ii,;.;;. 2 a111\ 6, i"i thr. ha11- ldock of wootl b is glued; a small wooden pi}Je <l is i11-
dlo by which it i~ played; on its spindle ici a c1·.:u1k a, sr1·tctl into the lower cud of this block to l.Jr·ing the air to 
that works the bellows which supply the"''.'>'" with ai1·: thr pipe, the end of which is pal'tly closrd hy a plug of 
these IJcllows a1·e in two distinct pal'ts 13D; a11tl a'i tlic wootl to adjust tile quantity of air; in the kaden pipe.I\ 
lower l.JoaL'CJs move round fas a c<'ntrc, one of the sides tliis is done by pinching them up at the end. On one 
is always filling· with afr by a ''ah·e i~ its muter si1te, si1lc of the l)lock b a piece of oak is glued, between the 
while the other is furring its way through a valve in the <'d~~c of' which and the block b the ail· issues, and is di
hoard E i11to the regulator F, the movahlc or upper ,·idctl, as in the mrtal pipes, by the edge of one of the 
board of which is pl'cssed down by two wi1·e springs bb. boards of the trunk, which is cut sharp for the purpose: 
When the lrnndle A is turned, the crank a by the 1·od d, the cuds of the wooden pipes are closed hy a plug of 
moves the lowCI' l.Jotlrds BO of the bellows up and down wood h, which is slid farthc1· in or out, to afljust the 
so that they l'o1·ce the air alternately thrnugh lhci1· l'e- pipe to the proper note. The spindle of the ha1111le A, 
specti"·e valves into the regulator: when a g1·eat quantity fig. 6, has an endless screw m upon it, which works into 
of air is forced into the rcgulator, it llVel'cornes the a wheel L, the I.Jarrel K (shown separately in fig. L). 
stll'iugs, an1l raises the upprr board; and du1·i11g the time 'This barrel is made ·or wood, and has pins drove into it, 
that the bellows supply no air, which is whe.n the valves which pins, as it is turned round, lift up the kc.ys h, fig. 
in the boards DD a1·eshutting,thespringsbbforcedown 6. !:ihown in fig. 5, where A is the bancl, the pins of 
the board of the regulator, and drive the air out of which, as it turns, take hold of the end e of the keys n, 
it fo1• the supply of' the organ, till the beJlnws begin to ancl li[t them up: these krys al'O suppo1·ted by a bar fi 
act. Tllo boal'd E has a hole cut through it, which com- called the key-frame, on each side of wl1ich a brass plate 
municates with a passage ee, fig. 2; which convf'ys the bb is screwc<l, which has uotches cut iu it to guide each 
air from the l'cgulator to a trunk g, calkrl tlte wind- key: a wil'e d is put through each key, l'ound which it 
chest, and which extcJlfls the whole lt'ngth of the organ moves as a centre; the. end f of the key has a piece of 
under the pipes G and H: the board which fol'ms the mahogany fastened to it, to which is jointed the rod I, 
top of this has a hole through it under every 11ipe, ant.I l.Jy a piece of leather. The lowea· ci1d of this rod is 
is covered by a valve ash. i is a small wil·e, the end jointed to the wire i, fig. 2. by which the valve his ope11• 
of which rests upon the valve, so as to open it whrn the eel as before dcscril.Jed: the spring under this valve 
wire is pushed down the passage; for the ai1· is conveyed throws the rod I upwards; aml to prevent the end e of 
through the upper I.loud of the wind.chest, undrr two the key from touching the barrel, a screw p is put 
slide1·s kl, called stops, which have handles (sliowu in throu.;h the key.frame, the bottom of which is covered 
fig. 6.) comiug through the frame, by which they ran be with leather, to catch the kt'y without making any noi'w. 
mo,·cd in Ol' out: these stops slide in tubes, lined with rrhe operation of the machine is as follows: 'Vhen the 
leather, which they fit very exactly, so as to prevrnt any handle A. fig. 6, is turuecl, it wo1');.s the bellows by tlie 

~~~~~~!i:~-~'l~~rl~~i~~ ~~t t~:~.o~i:~st;;,:i~~~fie~·~da~~1 ~,:i~.~: ~~~~,1~ :~,::dti~•~c~~et~~r~~ !~ ;~11~1:~~~ ~~~~~I ~' ~~: ~: 
aJHI pipes, and at the same distance from one another; slowly rournt: the ,Pins in its surfare lift u11 the end e, fig. 
so that \Vhen the stops are pushed in, the holes in them 5, of the key, winch depresses thP othel' end, and by the 
('oiiicidc with the vassag_e from the valves to the pipes rods I and wire i, fig. 2, opens t.he vain. and allows the 
GH, so as to give the air free vent; and when they are air (if the stops I< ol'l are open) to entel' the pipe of the 
drawn out, the spaces between the holes in the stops al'c 1u·oper note, and sound it. As the barrel tm·n~, that 
brou~ht over the passages, so as to close them, and l>re. kry is dropped, and the sp~ng shuts the valve; another 
, ·ent any air getting through. From the stop Ii the air 11ipr., corresponcting to the next note of the tune, jg then 
is conveyed by a crooked passage to the wooden pipes 01icned, and so on till the tune is completed. If the tune 
ll, and the slider tis to intercent the ah· fo1· the metal i9 wanted to be played in a high k,.y, the stop l is di·awn 
pives G. A section of each kinrl of pipe is shown in out, aml the metal pipes are used; if in a low key the 
figs. 3 and 4: aa fi,i:;. 3 is a cylindric pipe usually of won~cn pipes. which are an octave lowc1·. are playt•rl, hy 
lead; to one rnd of this is soldered a conical pipe bb of pnllrng out thr stop K an1l pushing in the otlier; if the 
the same metal, at the end d of wl1ich the air is admit- tune is to be played ver) loud both al'e dra"·n out; and 
ted. N car the junction of the two pipes a piece of when both are pushed in, no sound is 11roduced. As a 
metal e is soldered, which ~ls up all the pi]'e, except a diffel'ent quantity of air is wanted fo1· playing thi. m~tal 
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and woodt•n pipes, the be11ows are ma1fe large eno11gl1 to 
SLfppl)- lrnth at ontc; and will'll on!y one is used, the ail· 
CSCtt.pes t\mrngh a vah·c in tile upper boa1·d or the l·r.;u
latol' 1~·: this 'ahc has a long lialllllc, and is kept shut 
by a wi1·c spring; wl1en the board uf the regulator is 
raised to a certain height, the handle of the valve m 
n1c~ts a part ol' tlic frame,· the rA.lve is opened, antl the 
air escapes. The frame in "liid1 the lrnrrcl is mo1111tcd, 
fig. l. i:; slicl into a gl'o\C .MJ figs. 2. and 6: to one of 
the upl'ights of the frame, a piece of brass N, lig. 1, is 
SCl'C\\etl; tl1is projects through the 011tsi1lc lrnal'd ol' the 
01·ga11, as sllC\\11 in fig. 7, ancl has as nHwy notclirs cut 
in it as the barrrl phtJS dilfcrent tunes; a bolt 0 slides 
into any of these notches, so as to keep the piece N i11 
any place whc1·0 it is set over the eml uf this bolt; ano
ther I.wit P slides so tliat P nrnst be withdrawn l>ei"o1·e 0 
can be mu vet!. The bolt P has a wire w, figs. 2, 5, anll 
6, projf'ding from the back of it through the boanl: this 
wire acts upon une cml of the lcYcr r, so as to )Hlsli it 
down vvhcn lhc bolt is 1il'awn back. The key-fra111e E, 
fig. 5, i8 nut fastenr<l <lown to the fran1e of tile organ, 
lrnt has t\\ o pieces of iron plate g fastened to the l'.nds 
of it: the 1)Llie1· end of tliis moves rout1d a screw, as a 
ce11t1·c. su that the frame and keys can be turned 11p cleat· 
of the ban·cl; it has a wire spl'ing S, to keep it tlown, 
aml a suew l regulates its distance from the barrel 
when 1l<rn 11. One end of tl1e lere1· r is put untlct· 
tl1e k(•y-framc, so that when the outer end is pushrd 
d(rnn by drawing back the bolt P, fig. 7, the other will 
raise· the kry.frame: the !Jolt 0 is then at liberty to Uc 
draw11 Latk; aml the piece N can be set, and fix:ecl at 
an11tl1l'r notch, whiclt cau'!es the organ to play anutlter 
tune, by moving the ban(' I along a small Jistancc, "Iii ch 
h1fog!i a fresh set of pins uml<•1· the keys, "liich a1·c dif
frreutly tlisposed. By the <11'nmgerncnt of the bults as 
abuvr, the bal'l'cl can 11evcr be muv~ll without fil'sl fat
ting up the ke)'S, so that there is no dangl!r of breakiug 
the kc,ts of pins i11 lhe iJal'l'el. 

The 1Ja11nds of' the ol'gan arc sli<l into gronns cut in 
tl1c (i1111· up1·i1'hts of t!Je frame. 

ORIBASL\, a genus of thr monogynia 01·dc1·, in tl1e 
penlandda clas'i of plants, arnl in tl1e natu1·al mctlwd 

~~~1,!J::~g i~ 11 ~!~1~·a:;:e t1:~~·l~)·~~~~-,011~1~d0 ~~~~'01~~~!~~~~: ;i~:;~ 
pe1·icaq)it1m i,c, a globulat• bt·rry, g1·00Ycll lungitudi· 
mt.II.); is qoinquclnct1la1·, and contains one sre>d. Qf 
this thcJ'c al'e six speci<'s, ~11 nativrs of the wa1·me1· parts 
of Amc1'ir'a, viz. I. Onicinalis: tile nathes of Guiana 
111ake i11fu!,ions of tl1e leans, anti give them in casc.s of 
spasmoUic asthma. 2. Racrmosa. 3. Violacea. 4. 
Lutea. 5. Paniculata. 6. Longiilora. 
O!HCUAJ.CU~L Src Zrnc. 
UJillGANUM, otigany, 01· marjoram., a genus or the 

gymnosper·mia orde1·, i11 the (lidy11amia class of planL'i, 
and in tht· nat111·al method nmki11g undf'l' the l'ud)' ·SC
cnn<l 01•de1-. vcrticilla1ro. There is a st1·0\Jilus or co11e 
('ollel'ti11g the cakycs together. 1.'he principal species 
~1·r, two h:u·dy pcrrnnials and an annual f'or the. open 
gl'Oulld, and five p~t'ctlllials ror the grecnh~use: \'IZ. I. 
'l'he vulgarc, or wild pot.mat:Jlll'::tm. 2. 'I he hnadco
ticum, 01· winter s,wcet-mai:joram. These are finely· 
sccntcfl arnmatics, cx:crllent for culinary purposes, pa1•
ticularl) fot' b1·oth•, soups, &c. they have likcwiBC mel'it 
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fol' nH•tlical uses, an<l for gh•ing fragrance to ointments; 
so that Llic plant• are propet· Latia for kitchen and phy
sic gank11s, and may also be rmploycd in the pleasure. 
g1·ou11d as plants of variety. S. The 111;11jonma, or an
nual swcrt-ma1jora111, is an aromatic of' the highest fra
g1·a11rl', is ad111i1·able fo1· kitchen use, and rxrcllent for 
11os1·.~;a~s. It is often callcil knotted matjoram, from 
the llil\Yel'S gro\\ iug in close kuuitc<l.Jike hcalls. The 
folio\\ ing mostly assume an undushrubby gl'owth; fre
qurutly '' ith abiding stalks, if they shelter line in win
ter: -1. The dtctamnus Ol' tlittany or Crete>. 5. The si
pylcu111, rn- udganum of mount Sipylus. 6. The cre
ticum, 01· C1·cta11 origany. 7. The smyr11reum, or Smyrna 
ol'iµ;a11y. 8. The regyptiacu111, 01• Es·) ptian Ol'igany. 
'I'lic1·c a1·e four othet• species. 

UI11GENISTS, in chul'ch-history, a Christian sect 
iti the fourth centlll·y, so callec.l from their c.lt'awing thcil' 
opinions from tile writings of Ol'igcu. The origcnigts 
maintai11c<l, that the souls of men had a pre-existent 
state, that tl1cy were 1wly i11tclligences, and hat! sinned 
in heaven before the body was created: that Ch .. ist is 
only the son of God by adoption. 

ORIGINAL, in the court of king's Lenrh, the usual 
ol'iginal writ issued in the actions, as fol' action of tres
pass upon the case. .And this cou1·t does not issue ol'i
ginals in adions of debt, covenant, or arcount, &c. 
wlicrt·as the court of common.picas proccrUs by 01·igi-
11al in all kinds of actions; but tu ;u·1·f'~t a111l sue a pal'ty 
to 011Uaw1·y, it is use<l in both cases. Suelmpey's B.U. 
anrl C. B. 

ORIOLUS, oriole, in 01·nith()fogy, a genus belonging 
111 t!ic 01·t.lcr of pie re. T'hc !Jill in thii;; gcnu~ is .stl'11ight, 
t'v111c, Vt'l'Y sha1·p-pointcd: efl~cs culfralcd, inl'l1uing in
wal'tls; ma11lliUles or crJ11al lt'11~th. Nostrils small, pla
crd at tile lrnse of the bill, and padly<:ove1·cd. rrongne 
divided at Um encl. 'I'ol'S, tlil'l'l' f•ll'Wal'd, one Uack\\Hl'd; 
the middle joim·<l near the lrnsc tu the uutmrist one. 

~.~n~~~t:~.~~:'.{:2~f ~"i~~::~khf ::·~:~i:~:f ;~;~~I:~.g~:~:~~::~! 
vr1·y 11.ime1·11us, sinre M1'. Latl1am il<'sr1 ibPS nc> lefol9 tli;m 
f1H"ty-fivc_, seem to Uc 1ni11cipally distii1guishcd by thei1• 
colo111'. 

1. The·fii'st spcries, is railed thr oriolus Ilaltimo~, 
by Liunreus, and tlic Baltimore ol'iole bv Pe1111.t11t, and 
is au inhaUitant or Nol'lli Amrl'ica, wl~ich cuuntl'y it, 
quits before wintrr, and prnliably 1·ctirt·s to Mcxiro; 
the xochitotl of Fcrna11dez scrmiug to \Jc ol' the same 
species. The head, th1·oat., neck, and 11ppc1· pa1·t nf th" 
back of the male, are desc1·ihctl to he bhlck; the k~st"t' 
cuvc1·ts nt' tlie wings oran.e;t.'; the g1·carcr Ulack. tipt 
with white; the h1·east, Lelly, lo\\ Cl' p:ut of tltc ba<'k, 
and covi..•1·ts of the tail, of a b1·iglit O!'ange. The h<'Hll 
and lmck of tlie frmale a1·c orangT. edgrd with pale 
brown: the tail tlusky, edged with yellow. 'I ht• lr·11~11t 
both of the male a11d femalr. is Sl'Hlt iuclH'C'.i, 'I h!s bi1·tl 
SUSJH'IHls its nest to the Jim·izontal fiH·"-s uf thr tulip a111l 
p11pla1· trees, formed of the filamrnts ul' some tough 
plants curiously woven, mixed with wool, and Ji1wcl n ith 
h:tirs. H is of a pear-shapt•, oprn at top, with a h1tll' ou 
the side t!trouglt \\hirli the )Oung at·e ft'd. In Romr. 
parts uf North Amel'ica, tltis specit:s, from it brif!i.wt 
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each side, whose undnlated 8t1pc1·ficics fit one anotl1er. 
Dr. Shaw says of the svccimcn he. examined, tl1at it hacl 
no teeth, " dc.ntium nulla. st1nt vrstigja." Dut sir Jo
seph Uanks informs us, that ~fr. Home has found, in a 
specimen that uelougs to the Society of Natural llis
tol'y at N ewcatle, on each siil~ ol' tl1e jaws, two small and 
flat molar teeth. The fore part of this anomalous man
<lible, or the beak, is covered and lrnrdcred with a cm'ia
ceous skin, in which three parts are to be distinguished: 
1. The proper integument of the Ucak (integumcntnm 
rostl'i). 2. 'l'he \abiatetl margins of it (margines labia
les). S. A curious edge of the skin of the 1Jeak (limbus 
transve1·sariu~). Jnto these three parts of that membrane 
numerous nel·ves are distributed, of which those in. tlie 
upper part of the hrak arise from the sccont.l branch or the fifth pair, viz. in the limbus transvcr!'arius; 
that which penetrates through the foramcn infraorbi
tale, in the mai·go labialis; that which comes forth 
behind the ossa intermaxillaria, and to the intcgu
mentum rostri, three IJranches, which run out between 
the ossa intermaxillaria. From this quantity of nerves, 
with which the integument of the beak is provided, no 
doubt is left of this part !Jeing intended as the oq;an of 
feeling, a sr,nse which, besides men and the quadru
manes, very few mammalia enjoy, that is to say, few 
animals possess the faculty of distinguishing the form of 
external objects anti theit• qualities by organs destined 
for that purpose; a property that is different from 
the common feeling, by which every animal is alile to 
perceive the tempe1·ature and presence of sensible ob
jects, but without 1Jei11g iuformecl by the touch of them, 
of their peculiar qualities. Thos, for instance, the skin 
in the wings of a bat, and its earJ serve probably as or
gans of common feeling, by means of which they arc en
abled to flutter, after being blinded, without flying 
against any thing. The whiskers (vilH'issre) of many 
animals seem likewise to serve for the purpose of inform
ing them of the in·csence of sensible bo<lies, on which ac
co'unt Dr. Darwin compares them with the antennre of 
insects; I.Jut they are not able to inform themselves of 
the properties of those objects. It is trne that the snout 
of a mole has been considered by Derham, anti the snout 
and tongue of many other animals lik~wisc by Buffo11, 
as organs of touching; but this seems only to be their 
sccomJary use. The same may be said of the elephant's 
tl'lmk, which Rnffon also conceives to be an organ of 
toucldng, although from its manner of living. the ueces
sity o l' r;;uch an organ of touching dnes not appea1•. The 
or11itho1·hynrhusJ however, i~ an animal which, from the 
similarity of ito abode, and the mannc1· of searching fol' 
food, agrees much with the duck, on which account it 
has been erp1ally provided liy nature with an organ fol' 
touching, viz. with the integument of the bt>ak, l'ichly 
cmlowcd with ncl'ves. This instance of analogy in the 
structure of a singular organ of sense in two S[l('cies of 
animals frum classes quite diffe1·cnt, is highly i11strnctive 
for comparatin• physiology, and on this arcount the or
nithorhynrhus b<'longs to one of the most remarkable 
phenomena of zoology, and maJ in general lie looked 
upon as one nf the: most i11tc1·esti11g disronrirs with 
which that part ()f natnral hir;;to1·y ltas brr11 f'nrichrd 
du1·i11g !lie last ccntut·y. See l'httc C. Nat. llist. lig. 
ses. 
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OROJlANCHE, broom-rape, a genus of the J1dyn:i· 
mia angiospcmlia class of plants, ranking umlrr the 40tla. 
01·del', Jh~l'sonalre . The corolla is monopetalflus ancl i·in
gent: and its fruit an oblong capsule fot·mctl uf two 
valves, and containing a great. many minute seeds: the 
calyx is bifi1l. There is a glandule under the base or the 
germen. There a.re fourteen species. 

OROBUS, bittei· vetch, a genus of the decandria '01'
dcr, in the tliac.lclphla class of plants; and in the natural 
method ranking under the szd order, papiliona.cere. Tiu~ 
style is linear; the calyx obtuse at the base, with the 
UJiper segments <lee1ier am\ s,horter than the rest. There 
a!'e 16species. All of them hltve f1brated roots, w\1ich are 
perennial, but a1·e annual in stalk, rising early in spri11g 
and decaying in autumn. 'l'hey are very hardy plants, 
and prospel' in any common soil of a garden. Most o{ 
the sortR are rnry floriferous, and tl}e flowers conspicu
ous and ornamental for adorning the 11ower-compa.l't
ments. The Scotch Highlanders have a great esteem 
for the tubercles of the roots of the tubcrosus, or species 
sometimes called wood-pea. They dry anti chew them 
in general to give a better relish to their liquor; they al
so affirm that they are good against most tlisorders of 
the breast, and that by the use of them they are enabled 
to resist hunger a11d thiri;t for a long time. Jn Brcadal
bane and .Ross-slii1·c, tbey sometimes bruise and steep 
them in water, and make an agrceal.tle fermented liquo1• 
with them. They have a sweet taste, something like the 
roots of liquorice; and, when boiled, we arc told, they 
are nutritious and. well ttavourecl; and in times of scarci
ty have served as a substitute for bread. 

ORONTIUM, a genus of the monogyniaordcr, in the 
hexandria class of plants; and in the natut'al method 
ranking· un<ler the second order, piperitre. The spadix is 
cylintlrical, covered with florets; the cori.)lla hexapeta .. 
lous and naked; there is no style; the follicles are mo
nospermous. r1'11cre are two species, marsh plants of Ca-
nada an!]_Japan. ,' 

ORPHAN: in the city of London there is a court or 
record cstablislte<l for the care ay,dlvgonmment of Ot'-
]>hans. · 

ORPIMENT. See AnsENJO. • 
ORRERY, a curious machine for representing the mo

tions and appearances of the heavenly bodies. We shall 
in this place merely show the theory of the wheels, leav
ing a more particular description for the article PLANE
TARIUM. We must first compare aml find out the in·o
portion which the periodical times, 01· revolutions, of tlie 
primm·y lJlauts, bear to tl1at of the carll1; and t11<'Y aro 
such as are expressed in the table below: where the fir&t 
column is the time of the earth's JlC' T'iotl in tlays ~111<1 de
cimal pat·ts; the second, that of the phmets; the third aml 
~:111·th are numbei·s in the same p1·011ortio11 to each other; 

565,25 : 88 ~ : : SS : 20. for l\lcrru1·y. 
S65,25 : 224,7 '2 : : 52 : s2, for Venui.:;. 
365,25: 6&6,9 1; : : 40 : ;5, f•n· :">l•rs. 

~~~~:~ ~ ;~;~9~s ~ ~ ~ ~ ; ~~e, r~~/S\~~~~.::·. 
If \\C now suppose a spindle or a1·bor '' iH1 six \\·hrr~;11 

fix ed u~o11 it in au hol'izontal pnsitio11, hariw .. tbc 11 im
he L' o~ ~l'C' th in each cnr1·rspo1Hling tu the 1i1m~.H' .'· in 
the tu1r<l colum11, vi,, the wheel A~l (s"e Plate • (;Y. 

/ 
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Ohsr1·votrll'y, fif('. 6) of 83 te•lh, Bl, of 52, CK of 50 (for 
the e;utli), Ul of 40, Ell of 7. and i<G- of 5: allll anoth
<"t' sel or "lil•els mo' i11g frcl'ly aUnut an a1·bo1·. ha' i11g 
1hr numhea· of tcrth in the l'uudh rol1111111 : \'iz. AX of 20 . 
UO of 3£, Cl' ol' 50 (fol' the ca1·th), DQ ol' ~5. El{ ol' 
83, and FS of 148; then, if those t,ro a1·burs nl' fixed a11d 
1110,·e.lbk \fht•rls a1·c nnu.l c of the size, aJHl fixed at the 
distance from each utl1c1\ as l1c1'c 1·cprescnlcc.I in lite 
scheme, the teeth of the fot·incr will take those of the lat
t('r, and tul'n tlw111 w1·y freely, whc1o1 the machiue is in 
mntio11. 

'I1hcse arbors, with their wheels. :i.rc to he placed iu a 
box of au atlct'jlJatc size, in a peqie11tlicula1· position: the 
at'IJol' of fixed wheels to move in pivuts at l11e top aml 
lrnttom ol' tl11~ liox; aRtl the al'l1or of morealJll.l wheels tn 
mo\'e pi vols al the top and boltnm of the Uox; aml the 
:.u·bnr of monablc "heels lo g11 tl11·ou.~h tlie Jop of the 
hux. on a 1Jl'Ope1· IH'i~lit, on the top of which is to be 
placed a 1·ou1Hl hall, gilt with gold, tu 1·ep1·rsl•nt the st1n. 
On eacl1 of thr. 1110,·cablc wlwcls is to be fixed a sockl't, 
or tubr, ascending alrnvc the tnp of tl1e box, and ba\'ing 
011 the top a wi1·e fix<'<I, allll !Jent at a 1u·ape1· distance 
into a 1·iglit a11glc lljl\\ ou·ds, Ur<11·i11g on the top a small 
round !Jail, 1·rpl'esenting its Jll'flfJCl' planet. 

Jr then 011 the lowc1· pal't. of the a1·bor of fixed wlieels 
is placetl a pinion of sc1·ew-tecth, a wi11ch turning a spi11-
,11e with an endless scrt>w, phl)'i11g in the teeth of the ar-
Uor, will tu1·11 it with all its wheels; and these wheels will 
mnve the others about. with thri1· planets, in thei1· TH'O)lel' 
l\lHI l'{'Spectivc pcl'iuds or time, YCl'J exactly. Fur, wl1ilc 
the fixe1l wheel CK moves its equal CP once 1·1nmtl, the 
wheel AM will move AN a littlo more tliau foul' times 
J ound, and so will nicely exhibit the motion of l\1c1·cu .. 
ry; an<l the wheel FG will turn the wheel FS about 
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roun<l, and so will truly rcprcse11t the motion of 

Saturn, am! the same is to be ohse1·,·ed of all the rest. 
ORT EGL\, a genus ol' the class an<l ordet· t1'ian<l1·ia 

rnouogynia. The calyx is ti ve-lca vcd; corolla none; rap
sule one-celled; seeds many. There are two species, 
trailing plants of Spain and Italy. 

OR.l'IlOGRAl'I!Y, that pa1·t of grammar which 
tcach<'s the nature and affections of letters, au<l the just 
method of spelling oi· writing. 

0RTllOGlUPllY, in geometry, the art of drawing or tle
liru_~atin_e; the fo1·e-riglit plan of any object, anrl of ex
pressing the lirigl1ts or tlerntions of each pnrt. It i!:i call
ed orthop;raphy. from its detL•rmining tilings by perpcn
<liruhu· linl"s falliug on the geometrical planr. 

O~TllOGUAPHY', i11 arcllitecturc, U1e elevation of a 
buildi1rg. 

0RTunGttAPnY. See PERWECTIYE. 
ORTO LAN. See EMBEI<Iz.<. 
OH. fZA. rice, a genus uf the dig)1nia orclc1·, in the 

ltrxa11d1·ia cla.::;s ot' plants; and in the t1atural metl1od 
r:1nki11g under the 4th 01·dcr, grami11a •. The calyx is a 
Lh ah·ed uniflorous glumr; the corolla b1vah'ed, nea1·ly 
rqual, and atH1cring to the seed. There is but one spc
ri rs, name I,, the saliva or common l'ire. T'liis plant is 
t.rrr~tly ci:itivatet.I in moi;t of the Eastern conutl'ies, 
~,·1ir1·e it is the chiC'f support of the inhabitants; and g1·eat 
qwtntities of it arc b1·ou.;ht iuto EnglantJ aml other Eu
l'OJh?an countries every year, where it is much esteemed 

0 s c 
for pucl11in1;s, &r, it beii1g too trndl't' to be protluced. in 
th rse n1wtl1l't'll cu1111tries "ithuut tile :.1..5sbtance of a1't1fi~ 
l'ial 11eat; Uut fro~ some seeds which w~1·e fo1·mcdy sent 
to Cat•olina there lian.~ bt>r11 gr·~·at q11.rntitics produced. 
and it is found to :rncceed thet·e as well as in the Eastern 
co1111!1·it•s. 

This plant grows upon moist soils, wh('re the ground 
can lrn H1rned ove1· witli watt1· after it is come up. 

H.ir,e is thn chief commodity and 1·ichrs of Damieta in 
Egypt, and Dr. Ilassclquist gh·cs the following dcsc1·ip
tio11 uf tl1e mantWi' i11 wliicli they d!'ess <rncl bCpa1·a.tc it 
from the liusk5. " It is po11111.lc<l by hollow im11 postlcs 
of a cylindrical fol'm, Jil'ted up by a wheel \\Ul'kcd hv 
oxe11. A pr1·sun sitting bdwccn tl1e two pestles, pushe·s 
fo1·wa1·<l the rice wlie11 the pestles a1·c J'isi11g; m1utl1<'1' 
sifts, wit111ows, alHl lays tt un<le1· the pestk:;. In this 
manner tliey continue woddug it until it is 1,;11ti1·ely free 
from chaff and husks. 'Vhen clean, they add a thirtieth 
part of salt, anU poun<l them togrthcr; by \\ hjch the 
rice, fo1·1uerly grey, becomes "hite. Aftc1· tl1is pul'itica .. 
tion, it is 1rnssetl through a ti 11e sieve to pai-t the salt 
from tl1c 1·icc; and then it is ready for sale." Uamieta 
sells erct·y yea1· 60.800 sacks of t·icc, the g1·catest part 
of which goes to Tua-key, Sollie to Leghor11, 1\la1·sc.:illes, 
and Venice. 

Rice, according to Dr. Cullen, is preferable to alJ othrr 
kinds of grain, both fo1· largeness Of JH'otfoce, fjUautity of 
nom·ishn1ent, :rnd gootlness. This, he says, is plain froru 
macerati11g the c.liffel'eut gl'ains in water; fo1·, as tlie 1·ice 
swells to the la1·gest size, so its puts a1·c more intimate. 
ly <livitle<l. Rice is said to dli-ct the eyes; IJut this is 
purely pl'c_:judice. Thus it i.':I a!Jrgetl a particular people 
of Asia, who live on this gl'ain, a1·c blind-eyed; but if the 
s"il is saudy, and not much co~·e1·e<l with J1e1·lrn~e, and 
the people are mucli e111ployc1I 111 the field. this alfectiun 
of tl1eit• eyes may be owing· to the strt1ng 1·eilectio11 of the 
rays of light from this sandy 1:ioH; and our autliol' is tlie 
more inclined to this opinion, because 110 sucJ1 effect is 
obse1·ve<l in Carolina, whe1·c 1·ice is co111monly used. 

OSBECKIA, a geuus _of. the o(:tandda. monogynia 
class ant.I ordcl'. The cal. 1s four cleft; eo1·. fo111· and (j,·c
petallcd; stam. eight or ten; antliel's beaked; caps. infe
rior·, four-cellc<l. There is ouc species, a tl'ifii11g plant of 
China. 

OSCILLATION, in mcchonics, the vibl'ation, or rc
cip1·0.ral ascent aud llescent, of a pendulum. See P.i::N
DULUl-J. 

It is demonstra.terl, that thC'. tmie of a complete oscil
lation in a cycloid, is to the time in which a budy woultl 
fall t(ll'ough the axis of that cycloid, as the cil-cumfcr
<'nre of a cirrle to ils diamctr1·; "hcuce it follows, l. 
That the oscillations i11 the cydoid a1·e all Jl<'1fo1·m1\d in 
equal times, as b('ing all in the .same ratio to the time in 
which ".body falls throu~h the <liamctcr of the genc
ratrng c1.rcle. 2. A~ tl.1e m1_ildlc pa1t of tl1c <')'doid may 
b_c cu~1ce1H.'d to co111nde w1tl~ the gcncrajng circle, the 
t1mc_111 a.smH-11 arch .of that c11·clc will be nearly rqual to 
the tune u~ tile ~yc101d; ancl heucc the reason is evident, 
\~'hy tile t11nes tn \ 'L'l'Y l1ttlc arches a1·c rqt1al. s. The 
time of a complete oscillaliou in any little' a1't'h of a cir
cir, is to th~ time in which a Uotly \\OLild fall tl11·ough 
li:tlf tile radrns, as the circumfer<·ncc of' a cirde, to its 
f.llamcter; and since the latter time is half the time in 



which a borJy would fall tl11•011gli t!Jr wh<ilr <liamf'trr, or 
any chord, it follows that the time of an osrill11tion in 
a11y little arch, is to the time in whirh a hody woultl fall 
through its rhord, as the semicircle to the diameter. 4. 
The times of the oscillations in cycloids, 01· in small ar
ches oftirclrs, are in a su\J.duplicatc ratio of the kngths 
of the pendulums. 5. But if the bodies that oscillate arc 
acted on by unrqual accf'lerating fo1·rcs, then the oscilla
tion will bo pel'formed in times that are tu one mwthcr in 
the ratio rompnnnded of the direct subduplicate ratio of 
1hc len~ths of the pcJHlulmns, and innrse !'lubilnplicate 
J'atio of the accelrrating forces. Hence it appears that 
if oscillations of unefpial pr1Hlulums are performed in the 
same time, the accrleratb1g gTavities of these pendu
lums must be as theil' lengths; and thus we conclnile, 
that the fn1·cc or gravity <lcneases as you go towards the 
cquatol', since we find that the lengths of 1wnclulums 
that vibrate seconds are always less at a less distance 
from the equator. 6. The space described by a falling 
body in any given time, may be exactly known; for 
finding, by expet·imcnts, what pcnrlulum oscillates in 
that time, the half of the pendulum will be to the s1iace 
rrf]uired, in the duplicate ratio of the diameter of a cir~ 
de to the circumference. 

Centre of Osc1LLATION. See CENTRE. 

OSMITES, a genus of the class and order syngenesia 
polyga.mia frustranca. ',('he cal. is imbricate, scario'ie; 
rnr. of the ray ligulatc; dnwn ob~olcte; rcccpt. chaH'y. 
T~JC'l'e arr four species, s'1ruhs or the Cape. 

OSMUND A, moon-wort; a genus of the ol'der• of fili
ce..;;;, in the crypto.;amia rlass of plants. rr11cre are twen
ty. srvcu SJll'Ch.•s; the moc.;t t•rmarkable of which ia the re
galis. osmund-royal, or flowel'ing fern. This is a 11ative 
ur Bl'ltaint growing in putriLI marsh(';S, fts INtf is doub
ly win.i;cclt hearing bund1es or Dowers at the ends. The 
root boi1.-d in water is \'rry slimy; and is ui;ed in the 
111n·th to stiffen linen instead of starch. Some ol' the leaves 
only bear fl(n,·ers. 

OSSIFICATION, the forrnotion of bones. See CoN
en.ETIONs. 

OSTEOLOGY·. Sre ANATO>IY. 

OSTEOSPER~iUM, a genus uf the class ancl order 
syngcnesia polygamia nrressal'ia. "rlir rat. is f.li111plc. in 
two rowl';, many-kaYc<I, almost equal; seeds .~lolrnhu·, co
lournd, bony: down nonr; reccpt. naked. Then ar~ 17 
specirs. sh1·11hs of the Capl'. 

OSTRACION, in ichthyology, a grnus of thr. branch
iost1·gous or.lei· of fishrs, of a gl11lrnse, O\'al, or O\'ato
rprndranguJa1· figui-e; the skin is always vr1·y firm. and 
liard; dtld is in some specirR smflot.h~ in othrrs entirely 
cornr•ecl with spines; aml. linally; in some thr spin(>!i r11-
tin~ly nrcupy only pa1·riC"t1laL· places; therr arc nn bnll.r
fins, and tlir othrrs are fin: in numhc1·, viz. two pertcm1J 
m· latrral fins, 01w on tlw burk, the pinna ani, and the 
taH. Thrrc a1·e 12 spl•c·ics of this genus: the triquett>r 
)1ft.S a triangular l.uHl)' unnrmrtl; inhabits Imlia; thr bark 
~pprou·iug· a.~ if rov1:rcd wit Ii l'liombic ma1·ks rut tra11s
Vt•1•s1· ly. The qnadl'irnl'l111s. with frontal aml subrautlal 
spi111"8· inhabits Iudia and G-oinca. 

UsTJU.Ci!'N, trunk-fi..,h. a gc:nus r1f fiAhrs, of the order 
nat1trs; tin• gt·nt•Tic rha1·acU•1· h~, b·cth pni11ti11~ for'W<mls, 
cylimfrir, 1·aU1r1· 1.Jh.1111; bully maifotl by a Uuny COYC'l'

iDg. 
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l. Ostrnrion t1·i~uetcr, t1·i~uetral fl'unk.fisli: Ilic os
trnrinns or trunk-fishes are so stikingly <listingubl1et1 hy 
their bony cru~t or cornriug, that no difficulty ran at'ise 
to the ichthyologiral student in refol'l'ing them to tli~ir 

proj)er genus. The i11n'\stigati1'n of the species howne1 
demands a greater dC!?)l'Ce or attentinn, and such is f.lrn 
similal'ity between some of these, that it remains doulJll'nl 
whether they should be considered as truly distind, Ol' 
as constituting mei·c _sexnal differences. 

The triquet1·al trunk-fish measures about twelve inches 
in lenghth, and is, as its name imports, of a trigonal 
shape, tl1e sides sloping ohliqnely from the ridge of the 
back, and the ahrlomcn hcing flat; the whole animal, ex
cept to within a small distance from the tail, is complete
ly enveloped i11 a bony covering, divided into well-defincll 
hexagonal spaces, and covered (as in the whole genus) 
with a transparent epidermis like that of the armadillo 
among quadrupeds; the usual colour is a sulJferruginotts 
brown, with a white spot in the centre of eace hexagon, 
which is also marked by fine rays diverging from the 
centre to the edges: the fins are yellowish, and the tail 
rounded: the naked part of the extremity of the b"dy or 
base of the tail bl~in;; marked wlt\1 white specks, ~imihu· 
to thr'lse on the crustatcous part of the animal: thr pecto
ral tins are rather small than large, antl of a roundcrl 
shape: the dorsal and anal are also rather small, an1l a1·c 
situated opposite rri.rh otlwr towards the extremity oftlrn 
bocly, anti, like the restofthE" genus, this fish is tlestitutc 
of ventral fins. It is a native of the Indian an<l Ame1·i
ran seas, and is supposed to feed on the sma1ler c1·ustacea, 
shell-fish, and sca-wo1·ms. 1t is 8aid to be cousiUered as 
an exrclknt fish for the table, and is held in high estima
tion amon~ the East ludians. There at•e trn sprries. 

2. O.'itl'ncinn qurvlricornis, four-horned trunk-fish; 
length t\\elvc inrhcs; shape s11btrigonal; the hack· "liPtJ 

vie.wed in 1H'<rfil¥, strongly a1·che<l. an<l haring A smooth 
outline•; mail divitJed iuto la.1·gc hexagons 11)4rkctl with 
numerous and very small tubercles; 011 thF top of the 
head two vt•ry strong spines pointing forw.s:t·dc:;; and from 
the hind part of the abdomen, immediately lJefJre the anal 
fin. two more spines pointing I.Jack wards; colour of tlic 
mailf'd part subviolaceous bl'0\111 1 with da·kcrstreaksit'w 
rrgu1al'ly dispersed over the wholt.:, 11aked part or the bo 1~ 

~;~~:t~~,~~:1'ctyt~:;';~~ll~-,~~~l~~;.;:~11.~N'a~:~.ho1~~~1 ;1:·;:~~~~ 
and A mt·riran sea'i. See Platf' C. Nat. Hist.. fl&"· 3~4 · t 
OSTR~A. thf! 011.11tcr, in zoolngy, a genus t>tl 011g 111~ -f~ 

tlit~ ore.Irr of ve1·mes'trstacea. 'J'iic shrll h(p--two t1tW
1tL1

'

val\'t~s; thr C'al'do has 110 treth. but a 'illli' hnllo~\ ed one 
with transvr1·se latPt·al streaks. The)"' ar~ .th 11:ty-m~e 
i;pedcs. principally distin .~uishNl IJy p,culiar1ltrs 111 ~lw1r 
slieHs. The conimon oy<>tl'r is ret;toned an (':< e lt-ut 
food~ and is eat1·n lt01 h 1·aw a1Hl. Vat·wusly v1·~·\Lll'f'.d. 
The rha1·atkr of the ~t·nus. in thf'\vords uf l~:ll'tl.ut, ~...:, 
'"'The rtninrnl a tcth)s; rhP sh,·V \Jiv~1h·f' •. muq1111.'.thr, 
with sn11wthi11 .~ likr c:cri;: tltr hili.t.:;P \'oHI of tPdh, ''~th a 
deep oval hol f' , ~"ll tra11Qvt•1·ic strl·ak-; . c.rn .llu.~ ~1·.lr"I. 
There i<> no wnmh 1111· an us-" 'l'lir ~uu:s 1s d1virle.l rntl') 

;~~~:'.I~ ;~~jI~.i r;:2·~;~~g~.T} ~\~,~~~ {!:~~~,::·:;',:;.'~:,:{.f ~:.~:~·:~;, 
mal, but llC l' ~1·lh 1• ll' S::i is ol'tcu altacl1m.l \'\.' I') 1i1·111J..~ to auy 
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object it 1iappc11::1 to approach. Nothing l!:i so common 111 
the rivers of the tro11ical climates, as to ~cc oystc1·s grow· 
ing even amidst the l.Jranchcs or the for<'st. Many t1·crs, 
vrhirh grow a.long the l.Jauks of the sti·eam, often IJcntl 
thcit· branches into the water, and partirulady the tuan
grove, which chiefly delights in a moist situation. To 
these the oysters bang in clusters, like apples upon the 
most fertile trers; aud in proportion as the weight of the 
Jlsh sinks the plant into the water," here it still continues 
growing, the number of oysters cnc1·cru;c.·, and hang upon 
the bl'anchcs. This is effected by means of a glue p1·0-
pcr to themselves, which wl1en it cements, the joining is 
as hard as the shell, and as difficultly b1•okcn. 

Oysters usually cast th cit• spawn in May, which at first 
appears like drops of candle-grease, antl sticks to any 
hard substance it falls upon. These arc covered with a 
shell in two OJ' three days; aml in thr·ee years the animal 
is large rnough to be brought to ma1·ket. As they inv:ufa
bly remain in the plaC('S whern they are laid, an<l as thry 
grow '-'"ithout any other seeming food than the aillux of 
sea-water, it is the cuslom at Colchester, and othn parts 
of E11glaml, where the title settles in marshes on la~1d, to 
pick up great quanlics of small oyste1·s along the shore, 
which, when first gathered, sclllom exceed the size of six
pence. These are deposited in beds where the tide comes 
in, and in two or th1•ee years grGw to a tolerable size. 
'l'hey a1·e said to be better tasted for being thus sheltered 
from the agitations of the deep; and a mixture of fresh 
water entering into these repositories, is said to improve 
their flavour, antl increase their growth and fatness. 

The oystcl's, however, whlch are prepared in tl1is man
ner, arc by no means so 1arge as those found sticking to 
rocks at the bottom of the sea. Usually called rock-oys
ters. rn1csc are sometimes found as broad as a }Jlat(', 
aud are admired by some as excellent food. But what is 
the size ot these compared to tho oysters of the East In
dies, some cJ: whose shells have been seen two feet over! 
'.fhe oysters ftiund aJong the coast of Coromandcl, are ca
pable of furnisling a plentiful meal for eight 01· ten men; 
but it seems umversally agreed' that they are no way 
comparable ta ours for delicacf of flavour. 

OSTRICH. Sec STnu.,.nm. 

~J,.~~~~8~f;f!~t;~s!~tf:~Y~t ~,~;~:,:fi.~i~:t~~~ct\~:r;1~u~i 
':a gtoli,ose uniocalar berry, containing a single osseous 
sc~d.. 'l:'<icre al'?, two species. This whole shrub is as
tr1119~nt,_ an·1 cousequently good in fluxes. 

OlllEHA, •genus of the tetrandria mono~ynia class 
and .orde~. Th. cat is four-parted; pet. f~w·; stigma 
srss1le. rlH~l'e l~one species, a slll'ub of Japan. 

OTHON NA, a :enus of the polygamia necessaria or
der, rn tile Ry~1gcnesq class of plants; and in the natu1·al 
metho<l ra~1 k111g umlbo the 49th ortler, compositre. The 
:eceptade is naked; th,re is almost no pappus; the calyx 
is monophyllous, mult1fin.aud nearly cylindrical. There 
are 27 species. 

. OTIS, the bustard, in ornithology, a distinct genus of 

~~i~d:h;[e~ht~1:1~~ ~~~~1!:::e ~~~~~~' e~~~l c~~~~~,~~ ~1~e~~ 1}!,~~ 
wards; an<l the head is naked, or has no comb. There 
arc four species, principally distingnished by their C<>lour 
One of the species, the tat•da, or bustard (see Plate -c1: 
Nat. llist. fig. 305.), is th~ largest of the British land 
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fu,, I! the male at a mctlium wrigl1ing 25. 1n.111uls; thcro 
nl'c 111sta1~crs of some ve1·y ohl nncs \\T1gh1ng 27; ~he 
b1·radth urnc feet; the Jenght 11ear fout'. llcsi1lc the s1zo 
and difference of colour, the male is di::itinguislird from 
tile female by a tuft 0f 1'cat11c1·s aUout fj,·c i11d1cs long on 
eacli side of the lower mandible. Its nrck anti head are 
ash.colou1·ctl; the back is lla1·rr<l trrinSYCl'sely with black,. 
anti b1·iglit rust-colour; tlH• g1·catn<1uill-feat!Jc1·s arc ti lack; 
the belly white; the tail is lllOl'ked w:th b1·C>ad red and 
black bars, and consists of twenty re .. thcrs; the legs 
dusky. 

']'he female is al.lout half the size of the male: the crown 
of the head is of a deep orange, franrsod vdth l.Jlack lines; 
the rest of the head is llrow11. The Jowt•1· part of the 
fore-side of the neck is ash-coloured; in othc1· 1·cspl'cts it 
reseml>lcs the male, only the colours of the back aur.J. wings 
arc mo1·c dul1. 

The bi1·ds inhabit most of the open countries of the 
soutll and east parts of this iH1and. from Dorsctshire as 
far as the Wolds in Yorksl1i1·e. They arc exceedingly 
shy, antl difficult to be shot; run very fast; ~Lnd when on 
the wing· can fly, though slowly, many miles without rest· 
ing. It is said, that they take flight with difficulty, and 
al'C sometimes run down with greyhounds. Tliey kee11 
near their old haunts, seldom wandel'ing aborn twl"nty 
01· tliirty miles. Thei1· food is corn and other vegetables, 
and those large earth-worms that appear in great quan
tities on the downs before sun-rising in the summer .. 
These are replete with moisture, answer the purpose of 
liqui<ls, and enalJlc them to live Jong without drinking on 
those extensive and tll'y tracts. Besides this, nature has 
given the males an admirable magazine for their securi
ty against drought, being a IJOuch whose entrance lies iru .. 
mediately under the tongue, and which is capable of hold
ing near seven quarts; and this they probably fill with 
water, to supply then hen when sitting, or the young be
fore they can Hy. Bustards lay only two eggs of the size 
of those of the goose, or a pale olive.brown, ma1·kc<l with 
spots of a dark colour; they make no nest, only scrape a 
hole in the ground. In autumn they are (in Wiltshire) 
generally found in large turnip-fields neat· the downs, and 
in flocks of 50 or more. 

OTTEER. See MusTEJ.Ao, 
OVAL, an oblong cnnilincar figure, otherwise caBed 

~llipsis .. The proper oval, however; ~r egg-shape, dif
fers considerably from that of the ellipsis, being an irre
gular figure, narrower at one end than at the other 
whereas the ellipsis, or ~athematical oval, is cquallf 
broad at each end; though it must Uc owned, these two 
are commonly confounded together, even geometricians 
calling the oval a false ellipsis. 
TO~~~HIES. See ANA'l'OMY, and COMPARATIVE ANA· 

OVIEDA, a genus of tile didynamia angiospermiaclass 
and order. The cal. is firn-cleft; cot'. tube subcylind1ir, 
superrnr, ''ery long; berry globular. There al'e two 
species shrubs, of South America. 

OVEH-HALE, in the sea language. A rope is said 
to be overhalcd when drawn too stifl; or haled the con
trary way. 

OvER·RAKE, among seamen: when a ship, 1·it.ling at an .. 
char, so 01·erbeats herself into a head-sea, that she is 
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washed by the waves breaking in upon her, t11ey say the 
waves over-1·ake her. 

OVERSEERS of tht Jioor. The proper number or 
ove1'See1·s of the poor for each parish, must be duly ap
pointed, and sworn before two justiscs of the peace, one 
whcreor must be of the quorum. 

The O\'erseers thus appointed, and taking on them the 
office, shall within foul'teen days, l'cccive the books of 
assessments, and of accounts, from thei1· precleccssors, 
and what money an<l materials shall he in their hands, 
and reimburse them fo1• their a1·1-ears. 17 Geo. II. c. 38. 

And shall take order from time to time, with the con
sent of two such justices as aforesaid, for setting to work 
the children of such parents who shall not by the said 
overseers be thought able to keep or maintain them, a.nd 
usi11g no ordinary or daily trade of lifo to get their living 
by. 4~ Eliz. c. 2. 

By the 17 Geo. II. c. SS. ir any person sl1all be ag
grieved by any thing done or omitted by the ch111·chwar
dcns and overseers, or by any of his majesty's justices of 
the peace, he may, giving reasonable notice to the 
churchwardens or ovc1·scers, appeal to the next general 
or quarter-sessions, where tile same shall be hea1·d, 01• 

finally determined; but if reasonable notice is not given; 
then they shall adjourn the appeal to the next general 
m· quarter-sessions; and the court may award reasonable 
costs to eithe1• party, as they may do by 8 and 9 W. in 
case of appeals concerning settlements. Sec Poon. 

OVERT ACT. In the case of treason iu compassing or 
imagining the <leath of the king, this imagining must be 
rnanifosted by some open act; otherwise being only an act 
of the mind, it canuot fall under any jmHcial cognizance. 
Bare wo1·ds are held not to amount to an over act, un
less put into writing, in which case they are then held to 
be an oYert act, as arguing a more deliberate intention. 
No C\'idcnceshall be admitted of any overt act, that is not 
expressly laid in the indictment. 7 W. c. $. 

OV1S, sheep, a genus or 11uadrupeds or the order of 
pecora; the generic characte1.' is, ho~us hollow, wrinkled, 
turning backward~, and s111rally rnto1·tc<l; front-teeth, 
eight in the lowel' jaw; ca11ine-teeth, none. 

t. Ods a1nmon, ar-gali. As the capra regagrus, or 
Caucasan il>Cx, is supposed to he the oi·igi1ial of the do
mestic goat, so the ovis ammon, at·gali, 01· musimon, is 
bclirvrd to be the chier primreval stock from whir.It all 
the kinds of domestic sheep have proceed ed : many of 
which <litfc1· full as widely both from each other and their 
al'cl1ct~'J1e as tl1l' goats. 

A1·gali, or wilcl sheep, is an inhabitant or rocky or 
moun ta inous n·ginns, and is chiefly fuuntl in the alpine 
pads of Asia. It was first obscl'ved by D1'. Pallas 
throughout thlj vast chain of mountains extending 

~1111rK~~t!!~~~;t~·~~ei;',·,:~1:tif.t~l1~t\1~~:~c~~·s t!~~o~1~~~;~~=~;: 
in the mountains of Grr{'re, and in the islai11\s of Cor:;i
ra and Sa1·dinia; diffl·ring mt·r t· IJ i11 a few slight 1.:u·ti
cular"i of rnl11ur and sizr, accoriling to its clinrnt<'. 

'l'lic gent'l'<ll size or the a1·gali is lhat or a small fallow 
deer. Its rol()Ul' i4i a. ,greyish forrugi11ou5 l>rown abon:~, 
and "liitish beneath; the face is also\\ hitish. and he Ii ind 
rach slioulclcr is ol'tl'n obset·vcd a clnsk)" spot or patch; 
tlw Ir~.,, at least in the Europe.an kintl, arc commonly 
"hill'; 1 he head stl'o11gly resembles that of a ram, but 
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the ears are smaller in proportion, ihe neck more slenJ<", 
the body large; the limbs slender hut strong; the tail 
very short, being hardly more than three inches in length: 
the horns in the full grown or olll animals, arc extreme!~'"' 
large, Jilaced 011 the top of the head, and stand close a. 
their base, i•ising first upwards, an<l then bending down 
aull twisting outwards as in the common ram; the body 
is covered with hair instead of wool, in which pal'ticular 
consists its chief difference from the general aspect of a 
sheep; but in winter the face, and pat'licularly the pat'i 
about the tip or tl1e nose, becomes whiter, the back or a 
more ferruginous cast, ancl the hair, which in summer is 
close, Jik'e that of a elect•, l>ecomcs somewhat rough, wa
vy, and a little curled, consisting of a kintl of wool inter .. 
mixed with hair, and concealing at its roots a tine white 
wooly <lawn; the hair al.Jout the neck and shoul<lers, as 
well as under the tl11·oat, is consi<leral.Jly longer than on 
the other parts. The female· is inferior in size to th!J.
male, and has smaller and less Clll'\'e<l horns. 

In Sibei·ia the argali is chiefly seen on the tops of th~ 
highest mountains exposetl to the ~un, antl frt'c from 
wootls. The animals generally go in small Hocks; they 
produce their young in the middle or Mal'ch, and ha\O 
011e, and sometimes two, at a birth. 'l'hc young, whru 
first born, arn covered with a soft, grey, cul'ling fleece, 
which gt·adually changes into ltait· towal'ds the cntl of 
summer. 

The horns of the old males grow to a vast c.iizc, aml 
have been foun<l of the lcng'lh of two Russian yat·cls, rnea
sut·ed along the spi1·es; weighing nrtccn pounds each. 
'Ye are assured by father Rnbruquis, a t1·avcller in the 
thirteenth century, that he hall seen some of the horns 
so large that he could hardly lirt a 1iai1· with one hand, 
and that the Tartars make great drinking-cups or them. 
A more motlern traveller has asserted, that young foxes 
occasionally shelterctl themselves in such as are here and 
the1·e funnd in the deserts. 

In Corsica, the argali is known by the name of mu fro; 
where it is so wild as rarely to be taken alive, hut is shot 
by the hunters, who lie in wait for it among the moun .. 
tains. 'Vhen the young at·e taken, however, which is 
sometimes the case when the pa1•c11t is shot, they a1·c oh
sened to be .-cry readily tamed. 

From the abore description it will sufficiently appear, 
that the \\ ild sheep is by no means that seemingly help· 
less animal which we Yiew in a state of confinement in 
artifich<l life; but i11 the liighrst degree arti\·c aml vigu .. 
rous. It is supposed to live about fourteen years. 

2. Ovis arics, tlie commou sl1Cl' fl• 1.'his animal is so 
~C'IH'l'f\ily k11own, that a p:wlicula1• 1lrscl'iptio11 nfib liwm 
and manners becomes unner:rs ... al'y. rrhr domrstir shel'p, 
in its most valuable or wooly ~tatc, exists h11rilly any 
\\here. in perfection exrrpt in Europe. ancl ~111111• nl' tcm. 
pcrate r~u·ts of Asia. When frarn;pol'f<'d into V('l'Y \\al'ln 
climates, it loo~rs its pecu liar co,-eri ng, :rnll app1·a1·
cnatt:d with hail·, lia\'i11g unly a short wnnl n1·:d th<' skh. 
In \'<.>ry rol<l climates, alsot the rxlt·rio1· p;;rt of t!H~ w110\ 
is obscned to br ha1·d and rnarsr, though tlic illtt'l'iut· is 
more soft aml tine. In Ent.;l:111tl an!\ somr nth1•1· F.uM~ 
pNl.11 l't'l-)ionr.;, the wool arrp1il'cs a pcrulia1· lt·1i.~th anrl 
fim•uess, aud is best adapkd to thr \ :ll'ion-; p·11·p11"1·s of 
commerce. 'fhat of S11ain is still finer, hut ks"> pru11rr 
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fn• u;;111g alune; a11rl j:; mixed with the English for tl1c 
frnprrior ki11cls •1f rl1>lh. 

ur all thf" drtftH.•stic a11imals, none is so suh,irct to va
rious th~111·1krs a.; t'ie ehcrp. Oi" tlirsr, onr or the most 
exti·ao1·Lli11a1·~-, as well ~'> tlic most fatal, is the rot, O\\ ing 
to the Yast 111rn11JCI'S of wonns. of the g1•nus fasriola, 
"hich 111·c found in tlir linr a11Ll gall-Lladller. 'I'hcy a1·0 

nf a ttat form. of an ornl shapr, with slightly pointed ex
tremities, Hull 1.11.:a1· a general 1·cscm1Jlancc to the scec.ls of 
f:I J;Olll'li. 

J. Chi3 strrpsniroros, Cretan sheep; this \'arirty is 
principally fou111l in the i~land of C1·ctc, anti i~ krpl in 
M'\'Ct'al 11art~ of Eu1·opc fut· the singularity of its appcar
ornrr; tlH: horns bl'iug 'c1·y Ja1·gc, lnug, and twistrc.l in 
the ma1111r1·or a Sl'l'cw; those of the malo are upright, those 
of the fl·mak al 1·i,c;-ht angles to the. lirac1. This animal 
is r:uil..t'd ~-.a di:·.ltinct species in tile S,ystcma ~aturm. 
:Sn• l'L1lt' ('I. :\at. !list. fig, S06. 

4, O\is G111m.:e:ii,is, African shrrp. This, which i9 
sometimes lnnttd thcCapc shcrp, and which is rnoneous
lv mrntinurd in Uulfo11's :\atural llbtory as of Indian ex
ti·artio11, is supposed to I.Jc mo-,t frrquent in Guinea, and 
is tli~tingui'thcil from 01hr1·s by ib remai-kably meagre 
apprra11r(', length of neck and limbs, pendant ears, a111l 
Ion~ ard1cs or 1,.:u1·n<l vi~agr. Jt is colercd rather with 
hair than wuol, ati.I has a pair of pendant lrnii·y watth•s 
bcm·atl1 the ncrk. a.., in g1rnts. The horns are small, and 
the tail (()ng and lank. This \•aricty is also considered 
as a clistiurt sprcies in the twelfth edition of the Systcma 
N atul'a-. ScL' J>Lite CL ~ i\t. Ilist. fig. SO:'", SOS. 

5. U\'iS Lttil-:uulata, b1·1iad-tailcd sl1cep; this cxtraor
tliual'y and awkwa1·d rnl'idy occurs in S)Tia, Uarba1·y, 
aml 1:'.:thi•1pia. It is also found in Ta1·ta1·y, Til>et, kc. 
)ls general apprarance, as tf). (Jthe1· parlc; of the body, 
sranl'ly difft·1·s from that of the Eul'OpC'an sheep, autl 
in Til>ct it i~ rcma1·kablc for the <'x<1uisitc fineness of 
its wool. The fails of these shet·p sometimes g1·ow so 
Jar~t·, long, aml ht.•a,y, as tu weigh, accortling to some 
rt•ports, from lil'kcn to fifty pounds; and in order to rna
IJle the auimal to grasc; with convenil'llcC', the shepherds 
arc often olJli,;cd to put a board, ful'llishrd with small 
whcd'i, under th<' tail. This 11art of the slu•t.•p ic; of a 
subs•ancc rescmLli11g marrow, and is co11sidcrc"1 as a 
grcal dcli<'aC)'. 

6. O\'is pullu. This is a newly disco,·cret.1 spcrif•s, 
ha,·iug LH•en first tlcsci·il>cd IJy ~loliua. ·,in hi~ Nat111·al 
Uistory of Chili. Ile informs us that it is a native of the 
.Andes; that it is of a brown colf>ul'; about the size of a 
kid or half a ,-car old; with very much the appL"arancc of 
.a goat; but \\ ith small smooth. horns, bcn~lin~ outwa1·d~, 
and without any app<'a1·a11cc ot beard. Jt 1s ol a gregar1-
om; uature, and wl1cn the snow falls on the upper pa1·ts of 
thr mountains~ dl'scrrnls i11to the valleys in large herds, 
to feed in tlie plains of Chili, at which time it is easily 
takrn. and rcndil}' tamed. 'flie female is without liorus. 
OL~ CE, a liulr weight. the six tee: nth par·t of a 11ou11<l 

u·oirclupob, aml tltc f\\elfth part of a pound troy; tlic 
01111 ce arnil·dup11is is di\'i<l:·<l into eight drams, and the 
011·1rc troy into twrut)· pennyweights. 

Oc.sc£. Sec ~·ELIS. 
Oll'l'L.t WRY, is being put out uf the law, or out of 

the king'" protection. It is a punishment inflicted fot· a 
cuulempt iu 1·clu>i:i5 to be amena\Jlc to the 1iruccssof the 
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highrr coui·h. By outlawry in civil actious, a person is 
put out ortltc pl'Otertion of t11r L'.w. so that he i8 not only 
incapable of suin.~ for the redre~!I of injurks, lrnt may be 
imp1·bo11ctl, and fu1·feirs all Iii-; gofJtls awl chattch;, nutl 
tht· pl'Ofits of his laud; his pl'rsun.ll cliattcls immctliat1·ly 
upon the oullaw1·y, and his chattels real, arnl thr profits 
ol' his lands. when fo1111rl by imp1i.iiU.m. l Oalk • .:;ns. 

It see111s tliat originally procc'.,s of outlaw1·y only lay in 
trrnson ancl felony, and wa., aft"'t'wards extcn1kd to trt'S~ 
pass of an rnormous 11aturc: but thl.' pt·ucrss of outlawry at 
this Ila} lirs in all appeals, anti in alJ inc1_ktme11tsofconspi
rarv and 1h•eeit, m· other crimes of a. lugher nature than 
frc~pa!-is vi et al'tnis: but lirs not in an action, nC>r on au 
i11dict11H'11t on a statute, unlc.s.s it b gh·en liy sud1 statute 
eithrr c·xin·clisly, as in the rnsc of a. v1·re1111111irc; or im
plie11ly, as in case~ made trraso11 or foluny by statute; Ol' 

"lirrc a l'<'rn\ ery is gh·cu by nn actiirn in which such 
iu·oce:;:, lay IJefori:, as ia case of l'urdl>lc entry. Staundf. 
J92. 

l't'Dcess ofoul!a·wry. The exigl~nt m.ust be sued in the 
cou11ty \\ hc'l'e the party really r~sides, fur there all ac
tions were originally laicl; and brcauc;e ·outla\\1·it:s wr.re 
at fi1·~t onlJ for treason, felo11y, or \'CJ'J enormous trespas· 
S<'S, the process was to he executed at the tom, which is 
the shl'l'ilf·s criminal court; antl this held not only be
fore the sheriff, but before the coroners, who were ancient 
ronsrrrntors of the peace, being the bl'st men in each 
county, to preside with the she1·iff in his court, and who 
pronounred the outlawry in the county.court on the par
til'S being quinto exactus; and therefore auciently there 
wa~ no occ.t~ion fo1· any process to any other county than 
that in which the ]JOl'ty actually resided. But the mo
dc•rn practice being diff~rcnt, lhc 1·ca<ler is refcJ'red to 
'l'i1hl'sPract. K, B. 

Of the re»crsal of outlaw,.ies. There arc two ways or 
l'C';\"t1·sin.; an outlawry: first, by a writ of rrrorreturnable 
co1 am 11obis; SPcnndly IJy motion founded on a plea, aver
mrnt, or sugg<'stion of some matter appa1-cnt; as in rc
!-iJH'c.:t of a t-iupn-sedeas, omission of process, ,·ariance, or 
othtr mattt.·1· apparent on the H'rord. 

OU'l'LICKl'.:!l, in a ship, a small piece oftimhcr mode 
fast on the top of the poop, a111l standing out right a-.tcru. 
At the outmost encl thrJ"eof is a hok, into wl1ic:h the stand. 
ing 11tu·t of lhc sheet is rceved. 

OCTWORKS, in fortification, all those works made 
withoutside the ditch of a fortified place, to co\"er and 
tkfend it. Sec FoRTITlCATION • 

OX. See Dos. 

OX.\LATS, salts formed hy the oxalic aci•l. This 
ge1111~ of salts was first made k11ow11 by Bl'1·gma11, who 
dcscl'1bed tbr gr<'atcr numl>cr uf1hrm in his Dissc1·tation 
011 Oxalic Acitl, pul>li.sh in 17:'"6. 'l'licsc salt8 may be 
disli11guish•d by the followi111; 111·oprrtics: 1. When cx
pnHed to a red heat, theil' acid is clecomposed and dl'inn 
off, au<I the base only remains behind. 2. Limewatcr 
p~·rripitates a white y~wder fl·om tlieit· solutions, pro· 
11dl'tl nu excess of ar.1d is prcsrnt. This powder is solu· 
Lie ill acetic acid, after being exposed to a red heat. s. 
The ea1·thy oxa.lats arc i11 gcnnal nearly insoluble in 
water: tlte alkal.mc oxalats arc capable of cumhini11g- with 
an excess of acul, and fm·ming suprl'Oxah1ts nHKh lrsli 
•oluble than the oxalats, 4. TLc i11solublc oxalats al'o 
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•·•ndcrcd easily sulublc by an excess of ll1e more power· 
ful acids. 

OXALIC ACID. When nitric acid is poured upon 
sugar, and a modcr·atc heat applied, tl1e sugar soon mdts, 
an dfi.:r,·csccnce ensues, a great quantity of' nitl'Ons gas 
and cal'l.wnic arid gas ig emitted; and when the t•rfrncs
ccncc ceases, and the liquid in tile retort i~ allowed to 
cool, a number of small ti-a,sparent chrystals apprar in 
it. Tlirsc chrystals constitute a peculiar acid, which ha" 
rcctl,·ctl the name of oxalic acid, IJccausr it exists 1·ca1ly
formcd, as Scheele has proved, in the oxaliq acrtosrlla, 
or wondsorrcl. At first, however, it was called the acitl 
of suga1·, or the saccharine acid. 

Oxalic acid is in the fo1·m of four-sided prisms, whose 
sit1cs a1·c alternately larger, and thry at·e tcn11i11atcd at 
tltc cxh•cmities by two-sided summits. 'I' hey are tran~pa
rent, and of a fine white colour, with considHablc lust1·e. 
'!'hey have a very acid taste, aud redden n·gctablc 
blue•, 

When this chrystallized acid is exposed tn heal in au 
open vessel, thc1·c al'ises a smoke from it, whirh effects 
ttisagrccbly the nose a111I l1111gs. 'I'hc resid1u1m is a 
powder of a much wliitt-r colour than the acid hail been. 
lly this p1·occss it lusrs thrcr.-tenths of its wright. but 
soon rcrovct·s them again on exposure to U1e air. 'Vhen 
distilled, it firstloscs its water of chrystallization, then 
liqnclics and lJccomes lirown; <l little phlegm pn'1sc~ ovc1·, 
a white saline crust sulJlimcg, some of which paS':i<'S into 
the l'l't'eircr; but the ~··catest part or the acid is tlcst1·oy
ed, leaving in the rctot·t a mass one-fiftieth of the whole, 
which has an empyreumatic smell, blackens sulpl1uric 
acid, rcmkrs nitric aci:l yellow, and tlissoln.i; in n1111·ia
tic acid without alteration. 'l'hat part of the acid which 
sublimes is unaltered. Wh~n this acid is distilled a sc
cond time, it gire!l out a white smoke, wliicli, rondl'ns
ing in ·the recrh·cl', produces a coloul'less unchrystillliza
blcnrid, and a dark-coloured matter remains behind. Dur
ing all this distillation, a vast riuantity of elastic rapour 
makl·s its escape. Fr·om 2;-9 gl·nins of oxalic arid, Berg
man ohtained 109 cubic inches of gas, half of which was 
ca1·lJonic add, and half carhuretcd hydrogen. Fontana, 
from au ounce of it, obtained 430 cubic inches ()f gas, 
oue-thil'd of which was ca1·lrn11ic acid, the 1·cst carburctf'd 
Jipll'og'-'ll. }from these fact.,, it is evident, that oxalic 
acitl is com11osetl of ox)·gen, hydrogen, anti carbon. 

'The chrntals of oxalic acid arc soluble in their own 
'"eight of ~oiling watc1·. 'Vater at the temperament of 
65.7° dissohcs half its weight of them. Tile specific 
gr·cnity of' the solution is 1.0593. One hundred pa1·ts of 
boiling alcohol dirsolvc 5G imrts of these ch1·ystah; but 
at a nwan tcmpcratu1·c only 40 imrts. Liquid oxalic 
aei<l has a vr1·y aC1'ilt taste when it is conccnt1·atcd, but 
a n1·y a5rccablc acid taste when sufficiently diluted \\ ilh 
water. 

1t r11a.nA'es all vcgetalllc blurs, c-xcept indigo. to a rct!. 
Onu ~rain of cln·Jstallizcd ar-itl, dissolwd in 19':20 gl'ains 
nl' wati·1·, redcns the bhrn paprr i11 which suga1·-loans arc 
Vt J'rtpt: Olle g1·ain of it, tlissoJrn in 3600 gl•ainS of \\atcr, 
l'CddcnR papt•r strlined with turnsoir. According to Mot·· 
YNw, ouc part of the c.:ln·Jstalline acid is sufiici('nt to com
municate a Rr11siblc ad<lily to 2633 pal'ts or wakl". 

its fl>.ii~· i' such, that none uf it is sublimctl when 
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watc1· couto\i11i11g it in sJlution is ra1sct.I to the bo1liu~ tern· 
pel'aturr. 

Oxalic acill is not affl'rtrtl lJy expo'iurc to the air, ot' 
to the action ol' oxygen gos. 'l'he effect of the simple 
combustibles on it ha" 11nt brr11 tried. 

It is capalJlc or oxidiziug lead. copprr, iron, ti11, bi'l
muth, uirkel, cobalt, zinc, ancl manganrsc. 

Jt docs not act upon golll, silver. platina, not· mcrcui-y .. 
Oxalic acid combines '' itli alkalies, rartbs, arnl metal

Hc oxides, and fol'ms salts known b\ the name of oxn.-
la!s. • 

Muriatic and acetic ariil'i disc;olre oxalic acid. but w1tl1-
out altcrin.; it. Sulphuric ariil dt·rompn~es it p~ll'tly hy 
the assistance of heat, and a 'luantity of rharcoal is fcwm
cd. Nitric arid dccomposci; it at a boiling heat, and con 4 

vcrt'i it into \t"atn and carl.>011ic acid. From tlii~ rt·sult, 
and from the products obt1incd by <li ."itilling 1rn1·c o\alic 
acid, it follows, that this acid is composed uf oxy;.;rn. 
hydl'Ogrn. aml ca1·bon. F'ou1·croy i11fo1·111s us, that Y1rn
qucliu autl he have as.:crtained that it i<; tompoSl'li ol' 

';;' OX)f:;<'ll 

13 r:\1 lwn 
10 liyd1·05en 
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But the rxpr1·iments upon which this 1·rsult i~ founclcd, 
ha,·c not bten pul>Jishcd; so that it is impos~ihlc to judge 
of their accuracy. 

'J'he aftinitics of oxalic add, according to Bergman, 
are as follows: 

Lime, 
Darylcs, 
Stro111i;t11, 
1\Iagncsia, 
l'o(a:is, 
Soda, 
Am1mia, 
Alumina. 

This acid is too expensive to be employed for the pur. 
)loses or domestic economy; but it is ex.trrmrlJ u"!r(ul i11 
chemistry to <ldcct the 111·csc11cc ol" lime hclc\ in solutiou. 
For this purpose, either a little of tile y1111·e arid, or of 
the soluth11 of oxalat of ammonia, is tl1·opt into the liquhl 
supposed to contain li1ni:::i. II' any i~ IHTst>nt, a whi~c 
)lowder immcdiatrly p1·ecipitatcs. The 1ra..c;on of this is, 
that oxalat of lime is altogi:thct· in"iolulll~, oxal'.r acid iu 
consequ1.:ucc is capable of takin.; lime from C\ cl'y othc-r 
acid. 

OXA US, woodsorrel, a genus of lhe penlagynia or
tlcr, in the decamll'ia clnss of planti;:, and in thl' 11a.t111·al 
n\l'thod ra11king under the 1-tlh order. gl'uinalrQ. Tho 
calyx is pen!aph) l1011s, the p etals co1111ecl<il at tht• h1•d 0 , 

the capsulr pc11tagonaJ , and oprning at the a.11gle~. 
There arc 96 sprcies; <.f wlikh the common woodson" l 
growli naturally in m11ic;t sl1'.'uly \\orids, anll at the sidl"i 
of hedge.c;, in ma11y pa1-ts of Brita 'n, a11d is but sdtloaa. 
admitted into gan1en~. The r.Juts an• composr tl of many 
scaly joints. which 1ll'opaftalC' in gl'eat pknty. Thr lran'i 
al'ise immediately from thr rout!'! upnn sin~lc long fo')t
stalks, a1Hl arc composrd of t111·rc h\.~art.gJiapcd lolJ~~. 

They a1·c 51·atcl'ully atitl, aml ol' u9e in the sturvry and· 
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other putrid disorders. The bulbous kinils from the 
Cape arc dcg;rnt ornaments ot' tile grccnlwusr. 

OXIDE, any 1-inbstancc combined "ith oxygen, in a 
Jlropnrtion not sullicicnt to 111·otluce acidity. 

Oxyg<'n is capable of combining with bodies usually 
in va1·ious propol'tions, constituting a variety of com· 
11ournls with almost every substance with '\hich it is ca-
1>able of uniting. Now the whole of the compounds in· 
to which oxygen enters, may be divitlctl into two sets: I. 
'}'hose which possess the prope1·ties of acids; and, 2. Those 
wl1ich ere dcstitutr of these properties. Tbe first set of 
compounds are distinguished Uy tlte term acids; to the 
second, the tcnn oxide has Leen appr·opriate.d. By ox
ide, then, is meant a substance composed of oxygen and 
some other bo<ly, and destitute of the }lropcrties w11ich 
belong to acid.s. It is by no means uncommon to find a 
compound of the same base and oxygen belonging to 
both of these sets, according t0 the proportion nf the oxy· 
gen which enters into the compound. In all these cases, 
the smaller lll'O}Jortion of OX) gC'n constitutes the oxide; 
the larger the acid. Hence it follows, that oxides always 
contain less oxygen than acids with the same base. 

Oxygrn comlJincs with three <listinct set of bot.1ies, the 
sim11Ie combustibles, the incombustibles, and the metals, 
and forms oxides with every individual belonging to these 
sets. rrhcse oxides rnry as the substance which consti
tutes the baso; hut all the oxidos of the simple combus
tibles are combustible, except the oxide of h,tdrogen, 
which is a product of combustion; all the oxides of the 
simple incombustibles aro suf'porte1·s of combustion; and 
all the oxides of the metals are either products of com
bustion 01• supporters. Of course, the fi1·st set of oxides 
(except that of hydrogen) canuot be formed by combus
tion; neither can the second set; but part of the third 
8Ct are fol'mcd by combustion, a pa1·t by the union of 
the oxygen of su11porte1·s without combustion. 

Besides these oxides, which may be considered as sim
ple, because they contain but one ingredient combined 
with oxygen, ther-e is another set much more numerous 
than they, consisting of oxygen united at once with two 
or more simple substancrs. These bodies may be <Jis
tinguisbcd from the others by gil'ing them the name of 
.:ompountl oxides. 

Oxides arc often distinguished according to the 1Je. 
grce of .oxygen they contain. Tli~s the protoxidc or 
Jirst oxide denotes a metal combined with tbe least 
portion of oxygen; i1cutoxidc, or second oxide, a metal 
combined with two <loses of oxygen; and when a metal 
lias combined with as much oxygen as possible, the com
pound is called a peroxide .• 

OXIDE~ carbonic. 'Vhuu a mixture of purified char
coal aml oxide of iron or zinc is exposed to a strong 
beat in an iron retort, themetall.icoxide isgradualJy re
ducet.1, and during the i:et]uction a great quantity of gas 
i~ evolved. This gas is a mixture of cal'bonic acid gas, 
and another which burns "'ith a blue fiame. This Ia_st 
JS carbonir oxidr. 

OXYBAPHUS, a genus of 11Jants as yet unclasse.t, 
neal'l-v allied to the mirabihs. a native of Peru. 

OXYGEN, in chemistr.Y. a simple substance that en
trrs into the comvositiun of water an<l air. The term 
o:.'tygcu signifies that which gt>nerates or produces acids. 
This, one of the most characteristic propcrlies of this 
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uody, was di•C?V•red by Dr. Pricstlry in 177'4. Jt WK! 
at first railed LC'J>!·L•gistinitctl air, :rnd ;iftr'l'wm·d'i MIC• 

~CS!:ii\ ~ly k~1own.b) the trn.me-s <.f\mintuqy.ru:iJ': 1• _1 k fli!'t 
pure a11·, vital a11". ;;s l1rng as jt was 110 t ki,•)\\ 11 tl1at tins 
~rial l'o1·m is mrrd:. ont ot'its~tatesol'cumbi11:1tion; which, 
nolwitl1sta111ling· ils f1l·qucnr), ~uul its bcrng ltss impure 
in this than in any othn condition, llocs 11~ 1 p1·evt'11t its 
being concealed in other :,.tat:L·s; and rnol'e JMl'ticl.lady 
as, by combining" ith many bvt.iies, it loses i-his el ab tic 
state or appearance of air·. As soon as this tl'uth was 
well p1·ornd, anti ckal'ly explained by I~avoisier. tho J.1e ... 
cessity was admitted of giving it a tlitfrl'e11t name, wl1ich 
might ~e opplicable to all the states in whifh it rould ex
ist, as" ell that of gas as of the liquid or solid form. La
voisier fi1·st called it the oxy~;enous principle; and the 
Fre11ch srl1ool having decided for the wor<l oxygc·11, by 
admitting a simple chaugc of termination in tl1e fil'st 
word proposed by Larnisier, this name became grnual
ly adopted. 

The cH'cct of oxygen is of such imjlortanrc, that its 
presence must be stated as the most indispensable co111li
tion of combustion; which '"·ould not otherwise take 
place. It t1·11ly constitutes the essential pat"t of that pro
cess, because its most decided and extensive character is 
its indispensability in that process. 

Oxygen, like many other natural botlies, is found in 
th1·cc states, but in neither of them is it aloue or insuJa. 
tcd. Jn the gaseous form it is dissolved in calo1·ic; in 
the liquid and solid form it is combined with different sub
stances, and can never exist concrete am! pul'e \\rithottt 
combination, like many other fmbstances no less decom
posable than itself. And tlwugh we. can, in imaginatiun, 
conceive it alone, insulated, p111·c, and in a solid state, ex
periment has never yet exhibited this fact. It is a dis
covery which still remains concealed in the bosom of na
ture; or may exist, i1l understood, under the name of 
iome substance yet unknown in our cuJlections of mine. 
rals. 

As oxygen is frequently contained in a more or less 
solid fol'm in several natural fossils which have under
gone combustion, and as it has much atlraction for calo
ric, it is only required that some one of those fossils shuuld 
be heated more or lrss, or 11enetratcd with a great quan
tity of caloric, in order to disengage this p1·inciplr, and 
obtain it in the form of air or gas. This is done by che
mists to procure oxygen gas. rr1iry expose certain sub
stances, particularly metals burned by naturo 01· by art, 
to a fire of considcr·able activity in dosed vl"ssels, so dis
posctl as to cnntluct and receive, under inverted jars, the 
elastic fluid intended to be collected. 'l'he burned mat
tcl' 1iasscs •gain to a combustible state; an<l the oxygen 
which gave it the burned state, being sepal'ated and fu
sed by caloric, for which it has a great attraction, be
comes developed in the form of gas. It Is the product of 
a true comlrnstion. 

Of tho two bodies which fol'm ?xygen gas, the caloric, 
wl11ch is !he so~vent, and.gives 1t the state of in\•isibility 
and elastic fluid, not bemg ponderable; the solidifiable 
base which is dissolved, o_r oxygen, boing the on1y pon
drrable aud fixable body Lil all tije substances with which 

;l~i~b~;~,~~~ c0~~;~i;.:~;i 1~1~d 5~1~~1~1;~.t!~~~;i~~~;o t~;!1te~~1~a~~~ 
1ll wluch they use 1t for a great number of'ri:puations <ll" 
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cambinations; many of thorn nm habituated to denote 
this gas by thP. simplr· namr. of oxygen. 'l.1 !Jis is, never
theless, an error of nomenclature, aH<l inimical to the 
perspicuity of chemical doctrine; because the wol'<l ox
ygen ought only to ue used to denote the base of this 
gas conside1·ed alone, or in all tlie possible states; but 
particularly in the numerous combinations whel'ein it pos
sesses the liquid or solid state. 

OXYGEN GAS. See Air. 
OXYMEL, in pharmacy, a composition of vinegar 

and honey. 
OXYMURIATIC ACID. This acid was discovered 

by Scheele in 17 74, during his cxve1'iments on manganese. 
He gave it the name of drphlogisticated muriatic acid, 
from the supposition that it is muriatic acid deprived of 
phlogiston. The French chemists, after its composition 
had been ascet·tained, called 1t oxy gcnated muriatic acid; 
which unwieldy appellation Kil'wan has happily con
tracted into oxymuriatic acid. 

It may he pl'Ocured by the following 1irocess: Put into 
a tubulated retort a mixture of three parts of common 
salt, and one part of the block oxide of manganese in 
powder. Place the retort in the sand-bath of a furnace, 
plunge its beak into a small water-trough, and lute a 
bent funnel into its mouth. \Vhen the mixtu1·e has ac
quil·ed a moderate heat, pour into it at int1wvals through 
the bent funnel two parts of suI11hul'iC acifl, which ought 
to Ue somewhat diluted with water. An effervescence 
ensues; a yellow-coloured gas issues from the retort, 
which may ue 1·eceived in large phials fitted with ground 
stoppers. 

Oxymuriatic acid gas is of a yellowish-green colour. 
Its odour is intolerably acrid and suffocating. It cannot 
be b1·eathcd without proving fatal. The death of the in
genious and industrious Pettetier, whose chemical la-
1.lours Ii ave been so useful to the world, was occasioned 
by his attempting to respire it. A consumption was the 
co11sequer1ce of this attempt, which, in a short timc,proY
ed fatal. When atmospheric air containing a mixture of 
it is breathed, it occasions a violent and almost convul
sive cough, attended with much pain in the chest. This 
cough usually continues to return at inten•a]s for a day 
or two, anti is accompanied with a copious expectoration. 

It is capable of supporting combustion: in many cases 
even more capable than common air. 'Vhen a burning 
taper is plunged into it, the flame is diminished, and ac
quires a very red colour; a great qua11tity of smoke is 
emitted, ancl at the same time the taper consumes much 
more rapidly than in common air. The facility with 
which bodies take fire in this gas, seems to de11end on 
tbe case with which it parts with it~ oxygen. 

1.'his gas is neither altel'ed by exposul'e to light nor to 
caloric. It passes unaltered through red-hut porcelain 
tubes. 

It docs not unite readily with water. Scheele found, 
that after standing 12 hours over water, fo111•-6fths of 
the gas were absorbed: the remainder was common air,. 
which no doubt had been contained in the vessel before· 
the operatirm. 

It rcnde1·s ,·egtable colours white; a11d not red, as oth
•r acids do; and the colour thus destroyed can neither be 
restored by acids nor alkalies. It has the samn effect on· 
1ellow wax. If the q nantity of vegetable colours to 
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which it is applied is sufficiently great, it is found 1·c
duccd to the state of common muriatic acid. Hence it is 
evident, that it drstt·oys these colours by communicating 
oxygen. This proprrty l1as rendered oxymuriatic acitl a. 
ve1·y important :uticJe in ~learhing. 

When a mixture of oxymuriatic acit1 gas and hydro
gen ~_;-a~ is made to pass tl11·ough a red.hot porcelain tul.Je, 
a violent detonation takes place. By electricity a feeble 
explosion is 1u·orluced. 

When melted sulphur is plunged into it, inflammation al
so takes place, antl the sulphur is converted into sulphuric 
acid; out cold sulphur, though it is partly acidified by this 
gas, does not take fi1·e in it. 

When phosphorus is 1ilunged into this gas, it imme
diately takes fire, burns with considerable splentlour,. 
an<l is cmwer:ted into phosphoric acid. 

Oxymuriatic acid oxidizes all the metals without tho 
assistance of heat. Sernral of them take fil'e as soou as 
they come into contact with the gas. All that is necessa
ry is, to throw a quantity of the metal reduced to a fine 
powder into a vessel filled with the gas. The inflammation 
takes place immediately; the metal is oxidized; while the 
acid, decomposed and reduced to common muriatic acid, 
combines with the oxide, and forms a muriat. Arsenic 
burns in oxymuriatic acid gas with a blue and gl'een 
flame; bismuth, with a lively 1.Jlueish flame; nickel, with 
a white flame, bordering on yellow; cobalt, with a white 
flame, app1·oaching to blue; zinc, with a Hnly white 
:Oame; tin, with a feeble blueish flame; lead, with a spal'k· 
ling white flame; copper and iron, with a red flame. Seve
ral of the metallic sulphurcts, as cinnabar, rcalgar, sut ... 
phurct of antimony, take fke when thrown in 1>owder in
to this gas. 

When oxyrnuriatic acid gas and ammoniacal gas are 
mixed together, a l'apitl combustion, attcrn1ctl with a 
white flame, instantly takes }Jlacc; both the gases are 
decomposed, watc.r· is formed, while azotic gas and mu
i·iatic acid are evolved. The same phenomena are appa1·ent, 
though in a smalle1· degree, when liquid ammonia is pour
etl into the acid gas. The same decomposition takes 
place, though both the acid and alkali al'e in a liquid 
state. If foul' fifths of' a glass tube are filled with oxymu
riatic acid, and the remainiu.g fifth with ammonia, awl the 
tul.Je is theu inverted over water, an effervescence en~ 
sues, and azotic gas is rxtl'icated. It was by a similar 
experiment that Bcrthollct dcmonstt•ated the composition 
of ammonia. 

Oxymuriatic acitl is composed of 
84 mnl'iatic acid 
16 oxygen 

100. 
Though oxyinnriatic acid has hitherto been placed am on~ 

acids l.Jy chembts, it docs not possC'ss a single proper·tY 
which characteri-.es that class of hollies. Its taste is not 
acid but astringent: it docs not canvr.rt V<'grta l>le blues 
to red, but destroys them; it combines ''ery spnringly 
with water, aud is iucapable of rombining '"'ith alkalies, 
earths, 01· metallic oxitlr-s. It ought, tl1CJ'eforc, to be plac
ed among the oxides rather than the arids. 

OYER OE' DEED, is when a man brings an action upon 
a deed, bond, &c. anti the defend .. nt appears and p1·nys 
that be may hear the bond, &c. wherewith he is charged, 



s ..£ 0 

•nd the 5ame shall be allowed him: and he is not bound 
to plead till he lHL' it, paying for the ropy of it. 

The time allowed for the plaintilf to gh·e oye1· of a 
deed, .\c. to the drfcndant, is two days exclusive after 
it is demanded. Carl11. 454. 2 Durnf. & East, 40. 

01· .a::n A'VU TER\tJNEll, is a court held by virtue of the 
king's rommis-,inn, to hear and determine all tn·asons, 
felonies. ancl mis1krncanors. '!'his commission is usually 
directed to two of lhejullg<'s of the circuit, and scvcrnl 
gentlemen of the count)'; but the judges 011ly arc of the 
q·1orum, so that the rest cannot act \\itl..iont thrm. 4 
1Jlack, ~6V. See AsSizes. 
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OYES, or OvEz, signifies hear yr; and is frer1uently 
usctl by the c1·~e1·s in our courts on making proclauna
tion, or to e11jo111 silence. 
OYST~~R. Sec OsTUEA. 
OZJENA. a malignant ulcer of the nose, frequently 

accompanied "ith a caries of all the bones of that part. 
Src SuRa1mv. 

OZOl'UYLLU'\1, a genus of tho rlass and order mo
nadrlpliia pcntandria. It is onC·St)lcd; calyx fhrc-tooth
cd; petals fh·c, long; filaments sheathing; the StJIC fire
toothccl at top; teeth anherifero11s, stigma one; capsuk.i 
five.ccllcc..1. There is one species, a natirc of Guiana. 

P. 

P the fifteenth letter of the alphabet, a. an abh1-e,ia
' ture. sta1Hls for Publius, ponllo, &c.; PA. DIG. 

iflt• patricia dignitas; P. C. for pah'es conscl'ipti; P. !?. 
for l'u'11ii ftlius; l>. l'. for proposit~un, or propositum 
1mblicc; P. R. fol' popu)11<; Romanus; PR. S. fol· prreto-
1•is sm1tentia; and PRS. P. for prreses p1·0Yincim. ln the 
ltalian music, P. stanclc; for piano, or softly; 1-'. P. f01· 
piu piauo, i. e. nHire softly; antl Pl>P. for pianissimo, Ol' 
nry sort1y. Among astronomers, P. l\1. is used to de
note post mcl'itlicm, or afLernoo11; antl sometimes fat· 
post manr, i. ~. after midnight. As a numeral, P. signi .. 
fies the same as G, \'iz. 400; antl with a dash over it, 
thus G, 400,000. Among physicians, P. denotes pugil 
or the eighth Jlart of a handful; P . ..£. partcs :e11nalcs, 
or equal parts of the ingredients. 

l">ACE, 71assus, a measure taken from the space be
tween the two l'cct of a man in walking; usually 1·eckon
ecl two feet aml a hair, awl in some men a yartl or three 
feet. 

The geomctriral pace is fi rn feet; and 60,000 such 
}lacrs make one dcg1·cc of the equator. 

J>ACK, i11 commr1·cc, denotrs a quantity of goods, 
matlc up in Jmu.ls or bales for ca1Tiage. A pack of wool 
is t 7 ~tonr and t\\ o pounds, or a horse"s load. 

PACKERS, pt•1·sons \\hose employment it is to pack 
11p all goods inteuded fol' exportation; which they do for 
the great tt·a<ling companirs aml merchants of London, 
and aL'e an:,wc1·able if the goods receive any damage 
throui;h had package. 

l'.\COS. Sec CAMELUS. 
\>_;·ED1~RIA, a genuc; of the pentandria monogynia 

class an<l Ol'!lcr. lt i~ contorted; Ucny \"C1id, brittle, two
secc.1.ed; st) le IJifi<.I. 'l'hcl'C arc two species, climbCl'S of 
the Ea't Jndirs. 

P .... £DEHOTA, a grnns of the monogynia order, in 
the prntanUra cla.'-is of' plauts, aml in the uatural meth
od ranking under the ~Oth or~le1·, ro11tortre. The bcl'l'y 

.J,.11 empty, Ul'ittlc, and <l1~pt'rmous; the stJle bifid. Thct'e 
ar~ t!irrr ~ptcirQ, 

P :EO)\ 1A 1 pro11y, a genus of the dig)·nia order, in the 
poh•HH1rLt. clasi..: of plants, and in the natural mctlioll 
i·at;king under the £6th order, multisiliqure. 'l'he cal)·x 
is p..'11taphyllous; the petab fin·; there are no styles; tlic 
capsules are pt>lJs11ermous. Tlirre are fivr species, most 
of thrm hardJ. They arc la1·gc lie1·baccuus 1lowcry pe
rennials, with tuberous roots, sctH.ling up strllng annual 

stalks from one to three fret in height, terminated by very 
large Jlo\\l't'S of a beautiful rerl colour, and much hugct· 
than any rose. 'rbc common otlicinal, or male pconJ, is 
also 1·cnia1·kablc for its raps11k.-., tu1·11ing backwa1·4l, 
opening and displaying thri1· rcd inside, togethet· with the 
numel·ous S('rds in a sing·ula..Jy :1gl'ceablc or<lcr, appear
ing Yc1·y ornamental after the fiowc·r i~ llast. The !'lant 
may be )H'OJrngated either IJy parting the root or by 8CC:d. 
'rhis plant was formel'ly cclelJratccl in 11cr\·011s distcm
pe1·s, but the present practice pays •cry little rcgai·d 
to it. 

l'.\GE, a youth of slate retained in the family of a 
prince 01· great personage, as au honourable scr\·aut, to 
attcull in \'bits of ceremony, carry messages, bear up 
trains, robes, &c. an1l at the same time to ha Ye a .i;entet•I 
education, and h•arn his exercises. The pa9cs in th c 
king's houi;;chold are various, and l1avc varwus oflkc.·s 
assigned them, as llagcs of honour, pages of the pt·c
scncc-chambcr·, pages of the back st;:.irs. &c. 

PAGOD. 01· PAGOD.~, a 11amc whct·cby the East In~ 
diam; ca11 the temple in which tlu.·y worship their guds. 
The pa.~otl usually consists of th1·cc parh; the fir~t hs a 
vaulted roof, suppol'ted on stone or ma1·ble colunin'l: it 
is adnrncc1 \\ ith images; anti, being open, all persons 
'' ithout cHsti11ctio11 are allowed to enter it. The seronLI. 
part is fillc<l with grotcs~ue aml monstrous figui·r~, and 
no person is allowed to cntcl' it but the lu·amins thcm
selrns. rrhe thir<l is a kind of rhanrcl, in \\ hich the sta
tue of lite deity is placed. It is shut up \\ith a very 
strong gate. 

P\Gou, or PAGOD.\, is nlsn the name of a guld or sil
~~~·u~o~~: current in several l!atts of the East Indies, 

l'AIN'_l'lNG, is the art of rrpresenling all ohjects of 
nature v1s1l.ily, by Imes and colou1·s on a plain sm·fac<·. 
It has also the power of cxpn·ssing b,y the same mC'ans 
conceptions and images of tlic mi ml which do not actual
ly exist in any of the usual forms of naturr. It is to !Jc 
considcrctl as an art ?ispl~) i1~g cit!Jc1· con,j11intly 01· s{p.\
r·atc!Y. the P?we1·~ of1m_ag111at1on and imitation: an1I 111ay 
lie d1ndcd mto 111~cnt1on1 which 1·rga1·ds tile nl'i,;inal 
t~1ought ?r conception 1~f the s~bjcct; and into cf)mpm-:i. 
hon, cles1gn, and colour111g, \\ h1ch reg1u·d the extcutiun 
of the w1H'k. 

l!n·ention consists grnerally in the thoicc of sue' 
suhjecls as are best cakulatcll to answer some great and: 
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interesting end; arnl pa1•ticulal"ly in 1HscoYCring or sc
lectin~ such subject& as are capable of' being most ap
prop1·1ately expressed hy painting, and of protluclug a 
J•o\\Crl'ul cffrct by such me-ans as are distincli,1cly 11lac
~d within the compass of that a1't. 

Composition reguds the arrangement of 01e subject 
both as to form::;, and to the general effects ol' light and 
sha?c, and ol' co)our. It comprehends the general <listri-
1JuL10n and grouping of the figul'es, their comLination 
ur contrast, the choice of attitudt·s, the disposal of dra
peries, the situation of the scene itself, as well as tlie dis
trillution and connection of all the nufous parts of scene
ry and ot·narnent. 

'£he importaut objects which design embraces, will be 
found l'ully cxplaine<l umlt'J.' that article. See Di::slGN. 

t..:olouring rrganls, fi1·st, tho infinite va1·iety of hues 
with wliicl1 nature distinguishes lier forms, agl'eeably to 
the degree an<l mixtu1·e of the rays of light wliich their 
sul'faccs reflect; and, sccomlly, the distribution, apposi. 
tion, and accompaniment, of various hues or tints, so as 
to produce the effect most pleasing to the sigl1t, a cir
cumstance in which nat111·c not always delights. It cm· 
lH"aces also the light and sh:tde of objects, as far as by 
the diminution or increase of these the harmo11y of tints 
before-mentioned can be effected; bnt that mixed effect 
of colour and of light and shade which is <leno111inated 
chiaro-scuro, is more justly regarded as a IJranch of 
composilion. 

Jlrt '![painting. The art of painting is justly ranked 
among the liigbestof thatcla~s of al'ts which are denomi
nated liberal. Its tcmlency and powel's are congenial 
with those of poetry, and it has of course been consider
ed ns an employment worthy of men in the most cle\•ated 
ranks of life. The honou1's with which it has been dis
tinguished in Yarions countries, will he found in the his
tory of its professors. 

'Ve shaU p1·occell, in consistence with a gene1·al pJan, 
to dcscl'ibc, first, the means by which the student may 
]1ope to forward his progress in this admirable but difli. 
cult a1't. We shall then state the different ~ranches of 
pai11ti11g, arid the mctlrn<ls of practice; and silall lastly 
add a summary of its histo1·y in all ages an1J countl'ies. 
..Course and met/toils of study requisiJe t.o CLitain the <irt of 

painting. 
'l'he process of study requisite for the attainment of the 

al't ol' painting, has been in 11art already described un
•ll'l' the articJc DESIGN; the knowJedge of' design being, 
as \\as there said, tl1e basis of painting, and its va1·ious 
attainments the necessary strps by which the 1rninter 
must commence his advance in the art. The student 
h:n ing complekd the ya1·ious studies wldch lead to cxcel
kncc in drawing, must proceed to transfer the ]1l'inci-
11lcs he has leal'ne<l to his canYas; and, before he can ar
rh·c at eminence, must acqui1·e a complete mastery of 
the ll<'W materials in which lie is to dis]ilay at 011ce t.lle 
stores of liis mind and tlic skill of his hand. For this 
purpose. he must a<l<l to the knowledge he alrcaay pos
sesses, the study of colours and colouring in all their 
l.n•ancl1rs. lt is the knowledge of this department of art 
which pcculia1·ly charactc1·h.cs the profession he is about 
tn 111111<-l'fnkc. 'l'hc va1·ious IJ1·n11ches of design Imm form
ed the cornmcuccmcnt of' liis studies, a11<l l1e may IJc sup
posed a perfect master of them; but these alone cauuot 

constitute him a paiut.c-r; ncitf1ci· .can he acquir~ tlrn.t ti
tle IJy the knowledge of C\'Cl'Y rule of inn·ntion i'I' com
position. 1f' we consilkl' a pH inter in l'egard of these hdt 
JlUWCl'S of skill, we rank l1im with the jJOet 01' tho 
cli·auglitsman; if i11 r<-·gal'(l of anatomic knowledge ot· 
11e1·spectivr, we confound liim with the anatomist or the 
mathcmaticia11; if' iu regard of symmetry, grace, and 
proportions of fol'm s, we cannot distinguish him from 
the gcomctl'I' or the sculptor. The painter, who is sup
p ose<l the pr1·fr<t imitator of nature, nccessa1·ily makes 
coloul'ing his chief objl'ct, since he only considers nature 
as she is imitable: she is only imital>lc by him as she is 
visihk; and she is only visible as she is coloured. 

Although the pcrl'ect idea, the1·C'fore, of a paintc1' de
pends on invention, rompositio11, design, and colouring, 
coujointly, yet it is by the last of these 011ly that Joe ca11 
establish a special idea of his art, since lly this we dis
tingu~h him from such other artists as !Jave for their 
object the various powers which can be ex1n·rssed by de
sign (wliose art cannot come up to that pel'fcct imitation 
of.nature, which is within the scope of painting); and by 
tills only \VC can be decidedly understood to speak ot' a 
painter. 

To this it is to be added, that as colouring specificallv 
distinguishes the art of the pairitel' from all the otltc.r 
arts of design, so it is the ultimate accomplishment of all 
his studies in lhc art of painting. 

\Ve shall, thercfo1·c, fir·st treat of colouring, and pro
ceed to consider more minutely the component pal'l!i 
which form the art of colouring. 

Colouring. Colouring is tliat mode of art by wl1irh tl1e 
artist imitates the appearance of rolours in all natural 
objects, antl gil'cs to al'tiflcial objects those hues wlliclt 
aL·e most calculated to please 01· to deceive tile sight. 

It is the duty of the coJoul'ist to consitler, that as there 
are two sorts of objects, the naturnl or rcaJ, and the at'
tificial or painted, so U1crc are also two sort5 of colou1·s, 
·viz. the natural, or that which makes all the objects in 
nature visilJ!c to us, and the artificial, 01· that which, lly 
a judicious mixture of simple colours, imitates lhose na
tural ones in all their various situations and circum~ 
stances • 

'rhe painter must first endravour to acquire a perfect 
kno" ledge of these two sorts of colours; of the natural, i1\ 

ordc:r to distinguish "ith precision which of them he 
ought to imitate; and of the. al'tifirial, in ordel' to com
pose the tint most 11ropcr for rrprcscuting the natural 
colonr. 'These acqnircme11ts inclndc the study of diop
trics, or that part of optks \\ hich has for its ol>ject U10 
natm·r ofliglit and colours, and an acquaintance at frast 
with ~lrn gcm•1·al principles of chemistry. (Sec 0PTJl's.) 
He will lca1·11 also that the natu1·nl colon I' is oftlir·cc so1·ti:;: 
1st. the true colour of the object; 2d, the rdlcctcd colour; 
.sd, the rolour of tl1e ligl1t incidental to the o.~if!ct. Jn 
th<' artificial rolours, lie will distinguish their fo1·ce a111l 
softness Sl'parately and by rompa1·ison, in 01·<ler that lie 
may use a proper .iutlgmr11t in hciglitcuiug 01· atkuuat
in~ thrm, acc111'(ling; as his subject may l'<'quil'r. 

To tliio;; end he will aJi;,1 totl'·;jdcr, that a pirtur·e j,, 

for thC' most p1wt. a Hat s11p1•rlici~·s; that, sonw limr af'ter 
tl1c enlot1l'S at•c laitl 011, tllt·y :H•n•;,~;at•ily lose. tl111ir 1'1 t•sli-
11css; a111l tliat the distance at \\ l1u:l1 a pkt111•c is vicw1·d 
takes from it much of its b1·ight11c>s and l'igour; and it 
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is tbertfore impossible to guard against these drawbacks 
on the effect of his pencil, without a complete mastery of 
that artifice which isthecbicr object of the art of colouting. 

Although imitation is the principal aim of colouriug, 
the painter must by no means be the slave of natural db
jccl'i, but the judge and judicious imitator of th{·111~ he 
utU!il not imitate all the colours which present tl1rm
seh·es indiffhcntly to his f'Je; l>Ut he must ch-i~w tlic 
most proper for his purpose, and atld or tc:rnpcr with 
others, to complete the beauty of effect in hb work. He 
mu~t somcthnes al.Jate the vivacity of life, and sometimes 
strive to heighten it by superior liH·ce and brightue'8 
of colours, in artier to convey to the eye n ith prc•rhion 
and h•uth the spirit and real cha1•acte1· of the olJJect. 
Thct·e are few, ancl those only a111ung the grc:1test 
painters, who have arrived at the perfect management 
of this difficult part of art. 

On the apposition of colours, and on the knowledge of 
chiaro-scu1·0, depends all the harmony of colouring. In 
what that happy arrangement of coloul·s consists, which 
1•roduces effects delightful to the eye, no rul<s can pre
tend to ascertain. If the souJ'cc of info1·mation in this 
point is not in the mind of the painter, he will in ,·ain 
seek for it else-where. ImprO\'Cment, however, may, and 
must, be superadded to natural descrimina.tion: to ac
quire the necessary improvement, he will find thl' best 
school in the works of those great master• who have 
JK>ssesscd the power of colouring in an eminent Urgrcc. 
Such are Titian and Rubens. But he must be ca1·eful 
that, in studying even these great examples of the art, 
ho does not forget that he is only lea1·ning from them 
tJ1e 1'1.>ad to nature, the final source of his imitation. 

Of the few maxims which can be offered on the subject 
of colouring, the following arn the least questionable: 

'Ve must loo.1·n to view nature to ad't·antage, in order 
to represent her well. 'rl1erc arc two manners of coloul'
ing; the one c.lcpending on habit, the other on the true 
kuowledge of colours. The first is confiued, the second 
unlimited. 

The harmony of nature in lier colours arises from o!J
jects participating of one another by rcilcction; for there 
is no light which does not strike some body; nor i'i thet'e 
any enlightened body which do<'S not rcllcct its li.~hl and 
rolour at the same time, in proportion to the forte or tlic 
light, and according to the nature of the colour. This 
Jlarticipation ofreHcction in light and colour, cou~titutcs 
that union of colouring which it is the business of the 
11aintcr to imitate. 

This desirable union of colour is sornetimrs considera
bly aided in 11ictures by the process of glazing: that is, 
by tho wm of colours which, havin~ littk hotly, arc tlin-
11honous; antl are, by rneaui; of a light brui;h or pencil, 

!>:;~e~:~:;: •:,~ '~;:'e ~~.0p~~ 11!: i·: .. :x ~1~~~~a~~ 1~t~ ~m::~~ i r~~~e~?. 
otherwise discordant• This usr of fransparcnt colour is 
b)· some callrd toning, or tuning; and pruhal>ly affords 
tlic justest explanation nt' th~ wcll-kn1rn 11 pass 1gc in Pli· 
uy, where he S('Caks 11f the atram.e11.t"m us1•d l>y one of 
the ancient paintcts to give harmon,y and s·.\·cctncss lo 
11is pictu1-es. 

,. aritty of tints, very nrarly of tl1e :'ia1ne tonr, cm
ployrd in the same figure, aud often upon t.1e same part, 
\\ ith ruo<leration, contribute much to har11n11y. 

The tum of the parts, and tbe outlints which in9ensl
bly melt into their grounds and artfully disappear, bind 
the objects together, and preserve them io union: as 
they seem to conduct the eye beyond what it sees, and 
persuade it that it sees what it really does not see, or ~t 
lt'ar.;t that it conceives that continuity which the ext1·cm1-
tics •.)f the objects conrcaL 

Any loading or overcharging of colouring, for what
en·1· purpo'ie it is used. must be so discreetly managed, 
as not to dt•stroy the rha1·arter of the object. 

Tho repetition of the same colour in a picture is to be 
arnided, unless where it serves to connect the various 
masses of a composition. The eye becomes tired with. 
viewing the same object: it loves variety a1·tl'ully pre
sented to it. 

The apparent value of colours in a picture (as in all 
things) arises from comparison. 

Several colours which, placed unmixed by one another, 
haw a kind of aerial brightness, when mixed together, 
11rodure a disagreeable earthy colour: for instance, ul
framarine with fine yellow, or• fine n1•milion. 

Colours which by mixture lose strength and become 
harmonious, are called broken colou1-s, aud contribute as 
greatly to the sweetness and softness of tones in pictures 
as they subtract from their bl'ightness. 

C/1iaro-sc1tro. The knowledge of lights amt shades 
evidently forms a part of that cssc11tial distinction of 
painting, which we have just described undt•t• the head 
of colouring, and is requisite to that part of colouring 
which rcfcl·s to composition. But the incidence of par• 
ticular lights and shades on bodies placed on certain 
planes and exposed to certain lights (a knowledge to be 
gained from the study of perspective), is a vrry small 
part ol' that general knowledge of effect whirh is denom
iuated rhiaro-scuro, by which is meant the art of likill'ul
ly distributing the lights and shades which ought to ap. 
)K'ar in a picture as Well for the repose RS satisfaction of 
the eye. The incidence of light may be demonstrated 
by lines suppo~ed to be c.lrawu from the source of that 
light to the body enlight1·m·d: whel'cas the chiaro-scnro 
depends entirely on the 11ainlrr's imRgination, who, as he 
invents the objects, may dispose them to receive surh 
lights and shades as hr proposes fo1· his }>icture, and in
troduce such accidents of colour as he deems most ad
vantageous to the effect of the whole. 

Chiarr1-scuro, thercfol'et demands a perfect knowledge 
ofthr cm·cts of light and sl1ade, of at'rial perspective, of 
tht' propol'fional force of c:olours, or of those qualities hy 
which the}" appear to adYance to, or recede from, the 
eye, and of theil· various degrees of tra11spa1·cncy or 
opaqucm'ss. 

The art of chiaro-scnro consists, 1st, in ron11ecting 
and comhiuin.i.; tl1c figures or objects or a composition in 
such masses nf light and ol' shat:c, as arc both the most 
pleasing to the eye. aud the best calculatetl fut· the ju•t 
develo11cm•nt and display of the subject. 2dly, In a'Si.r;n
ing to each O~Jert the colon.r.mnst co1·1·esJlo11ding (on ac
count o.f the. lor~e or qualitt"s ab1n·e-mcntiourd) to its 
rcspt>rhn~ 11larr 111 thP g:·neral TTIM'i or group, and at the 
same time brst liarnwn:~ing with I.he otf1cr f'olours of the 
picture, rithcr by_ its 1_mt11r;.1l. and proprr to1.1r~ or by the 
reflected hurs \\lurh it rcc<'1ns from adjtl111111''"' 01· sur
rounding objects. The beauty of these rcilcxcs ·~depends 
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on the skilrul adaptation or transparont 01' opaque colours. 
3dly, In the judicious introduction of such accidents as 
contribute to strengthen the general effect and character 
of the work. It is ou chiar·o-scuro, says l\leng'i, that (1e
pcnds the expression of the character of a pictu1·e, "hel11-
er it is gay or gloomy, chee1·ful or solemn. 

The distribution of objects forms the masses of cl1ia1·n
scuro, by combining 01· connectin,; their lights and shades 
in such a manner as to prevent the eye from wander~ 
in,i; confusedly over the work. Titian exemplified this 
p1·ecopt in !he instance of a bunch of gr&pes, of which 
each grape, if seen separately, would ham its light and 
shade in a smaller degree, and thus distracting the sight, 
would produce a tiresome confusion; but when collected 
in one buncb, and becoming but one mass of light and 
shade, the eye is capable of embracing them all together 
as a single object. 

'l.,hc distribution of colours has an evident power or 
uniting the masses of light and shatlc; as the painter 
may for instance introduce a figure clothe<l in dark-brown 
dl'apery, so nearly approaching in colour to the shade of 
eny two objects between which it is placed, that they will 
appear but one mass, and will be embraced by the eye as 
such. The same effect will be produced by the apposi
tion of similar or accordant colours in variOus objects. 

'.fhe distt•ilrntion of accidents, by which accessory 
lights 01• sha<lcs ue introduced, has the same obvious 
tendency to unite the masses of \'isible colour. Torches, 
clouds, &c. are comprized under this head. 

'rhe art of chiaro-scut·o is that which, of all others 
comprehended under the general head of painting, ap
pears to have the greatest power of attrncting the eye of 
the spectator, and of exciting the admiration of the ar
tist in particular. 

In the same manner that we liave here emlc~woured 
to define the general principles of that distinctive branch 
of the painter's art catted colouring, and as we have be
fore fully describrd the requisite 111·og1·ess of study in 
drawing or design, we shall now proceed to the remain
ing branch, composition; an<l afterwards add a few 
wOl·ds respecting invention. 

Composition. Composition may be divitlcd into the 
gcnaral distribution of objects, the grouping, tlie choice 
of attitm]es, the contl'ast, the cast of draperies, and the 
management of the back-ground or the connection of the 
whole effect. 

In composition, as far as regards the general disfribu
tion of objects, the painter ought to contrive that the 
spectator may, at the fl rst sight, be struck with the g ne
ral character of the subject, or at least may comprehend 
its principal scope. This effect is most readily p1·od11red 
i.y placing the most esseutial figures in the most conspicu
ous places, pl'OvitlGd it can be done without violtmce or 
impmpriety. Besides tl1is distinctness in the general 
ex1u·cssion of tJ1c subject, the beauty of tlie composition 
will dcprnd on the variety, connection, an<l contrast, 
displa) ed in the distributiou or objects; Jll'Ol'ided, in like 
manncl', that th{'se al'e conformal!Ie to the nature of the 
subj{'d, whether gay, familiar, full of motion and huri·y, 
01· still, solemn, and mela11choly. 

The grouping regards both design and rhiaro-scuro. 
In the former, it respects the figures p1·ineip•llY con
cerned in the exp1·eS>ion of the subject, which must ue. 
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ressarily be neat· to, OJ' distant from, one another, M their 
actions, COil\ ersations, or othe1· mutual rr>latio11~, require. 
In the latter, it 1·rgartls those masses which are formed 
from objects whirh may be propel'ly arranged to.:;dher, 
and those effects of light and shade which are formetl in 
ronscqucnce or such assemblage or u11io11. These are the 
points to whirh the attention must I.Jc p1'incipally and 
1liligenlly directed in forming the groups of a composi
tion. 

The choice of attitudes is the principal subot·tlinate dl. 
vision of grouping. Whatcrnr altitude is gi\'en, it must 
not 011Jy contribute its due portion to tLe completion of 
the group, but the gr·catcst ca1·e must be taken by the 
painter, that it does not appear to be introduced for that 
purpose mer·ely. It must be approp1·iate to the charactrr 
of the individual figure, and expressive of its rrquisite 
action; and it must, at the same time, combine whaterer 
beauty of lot·m can be shown lJy such a se1cction of turns 
or views of the body, as the necessary cil•cumstancrs \\ill 

admit. The knowledge of gcncriccharnctrrs, unde1· the 
various moclifications of sex, age, and condition; of the 
various opel'3tions of the 1>assions in the human mind; 
and a thorough acquaintance with the circumstances of 
the history or other subjects to be represen\ed; are the 
best guides to a good choice of attitudes. 

To the effect produced by well-chosen attitudes, con
trast gives the most powerful aid. Contl'Ost has been al
ready defined (see CowrnAsT); and it is only to be ob
served here that in compositio11 it extends not to human 
figures only, but to objects of crnry kind, animate or inan
imate, ancl also to the effects of light or cl1iaro.scm·o. 

Of draprrics, and the proper modes of casting or dis. 
posing them, notice has been taken under the article 
DRAWING. 

r.rhe management of the hack.ground, ot• connection oI 
the geacral effect, is, of all other pal'ts of composition, 
at once the most difficult to be definod or pei·formed. 
It consists in the general acco1·dancc and sulJ01·dination 
of objrctS \"·ith and to one another, so that they shall 
all concur to constitute but one sing·lc object. It is to 
the whole what the grouping of Jines, forms, an<l chiaro
scuro, is to a pa1·t. It is effected l.Jy a due combi
nation of l~hb; anc.I shades, by an union of colours, and 
by such oppositions or conh'asts as at•e sufficient to re. 
Iieve the di~tinrt groups, and to give. repose to the eye. 
Ami1bt sernral groups (if' the pirture consist of surh), it 
requires that one should he justly predominant in fo1•rc 
and colour, and that all detached objects should b11 so 
unitecl with their respective grounds as to form together 
one general mass of repose for the su111io1·t of the princi
pal object. 

The satisfaction of the eye is the ultimate pnrpose of 
this di01cult part of composition. 

Iwventio1i. It n1>w remains to cnla1·ge on the mo~t ardtl· 
ous attainmC'nt of the painter, and which we have plared 
the last iu tlic order of his studies. llrcause it i::i that which 
gi \'CS the highe~t character to the ~wtist, as it affi1rd>1 
the greatest opportunities of dispht) ing the pnwers of his 
mind. 

lnrrntion comprises e\•cry kiml of sul.ijcct whidt can 
be represrntcd to sight; but it is grnernlly divided into 
bisfol'iral, allt·g 1Jl'ic;~ll. aull mJ Mi c ~d. 

Invention simply hisluri ral, is the sclcctio9 of surh ob· 

\ 

f 



PAINTING. 

jects as plainly relate to or represent a subject. Its de. 
grecs at·e mo1·c or lC'ss valuahle accordin,:; to itc; matter 
or subjcrt, and ilq rrquisitc 11ropcrties are fidelity antl 
perspicuity. It extends also to the introduction of all 
such embellishments as are consistent and ro11g•'11ial with 
the l1istury represented, in the same manner as in portry. 
The same illu'itration by coJlatcral el'udition, the same 
cn1hening by incidental ornament. the same blending of 
poi:tic i11Hgery (not OVH-stcpping truth), is aUmil·ed in 
the pa.inter M in the pr>et. 

The cartoonli of R;dfaelle are among the woa·ks which 
present thr. finrst examples of this sprcies of invention. 
Thl· battles of ConstanlinP, and some others by the same 
master, in tl1e Vatican, are equally excellent. 

Allrgoriral inrnntion is a choice of objects which serve 
to l'ept'l·srnt <'ither wholly 01· partly what they arc not; 
anti of whkli the expression al'iSf'S rrom illusion. Ca
lumny dragi;ed in, at the feet of Truth, as described by 
Lucian, and sketcl1cd by Rafl'aelle, is wholly of this class. 
Such also is llercules placed between Virtue and Pleasul'e 
(generally called the Choice of Hercules); an1I such also 
is the picture of the School of Athens, by Rafl'aelle, in 
which many persons or various times, countries, aml con
ditions, arc brought togcthel', to repl'csent the various 
modes of 1•hilosophy. 

Other w01·ks arc partly allegorical and pal'tly histol'i
cal; in which the spectator easily distinguishes the fi
gures purely historical from others mixed with them in the 
same pirturt', and entirely allegorical. Such al-e the well
known pictures of the histol'y of Mary de Medici, paint
ed by Rubens. 

The first great requisite of allegorical painting is, that 
it be intelligible. An allegory not unde1·stood, is a loss 
of laboul' both to painter and spectator. For this pur
pose, it must,- in general, consist of such symbols as are 
established on good authority, or, if new, are obvious to 
the mind. 

In addition to this fil'st requisite, the proper choice of 
allegory tlemam1s, either that the subject could in no other 
way be N>presrntctl, or that it could not be l'epl'cscnted 
by historical invention in an equal tlegree of force and 
beauty. 

111Jslical invention respects the expression of such ideas 
as a1•e inculcated in our minds by the pl'ecrpts of religion. 
The paintings in the Capella Sistina at Rome, by 1\lkha
el Angelo, exhillit an illustrious instance of this kind of 

~:~c~~~~~~;n:~~tt~1:·csP~~~~f~} ~~!t;a~~J~t;~~.t~1\~c~1i·~~:~ 
fie-uration of our Saviour, by Raffaellc, the Annunciation, 
n'""u]y Families, &c. of numerous painters, are of the same 
kind. 

'rhc st,. le of mystical painting is sometimes familiar 
and trndcr, as in subjects of the Holy Family, but chief-
ly majestic and elevated. . . . 

We ham thus accompanied the pa1~tcr, and slightly, 
but it is hoped j11stly, traced his path, through the lu11g 
course of liis studies; in the prosecution of which he must 
himsrlf contl'ibute the fullest sha1·e of unwearied diligenro 
aml attention. Nor are his pursuits to he consitlerrd as 
bounded by the rules which have be<'n given. Enough 
remains behind to exercise both his in<lustry auc.J genius. 

Beyond the complete possession of tl.rn various compo
nent pa1·l• o".art which have been enumerated, eiprrs: 

2 

si01.1, in all its <listinct powers of vivacity, ju!;{ness, and 
d(·liracy, calls for rvery l"XCl'tion oftuknt. Sl·r t:xPRES
StoN. And to all thi~. in n1·cki· to attain pcrfi ttion, rnust 
I.Jc suprl'adc.led the rm~ antl tl'an~endant rharm of grace, 
th:lt imJefiuable excdlenrc which no paintrrs are allowed 
to liavc reached, except AJ>clles, Rallaclle, and Correg
gio. 

Of lhe different classts of 1iainti11g, 

Painting is chiefly divided into histol'ical (comprehend
ing allegorical and mystical), grote~qur, pol'tl'ait, fancy, 
animals, fruit'i and flowers, 1.Jattks, landscape, sea-views, 
architecture, still life. The subordinate divisions of all 
these are endless. 

The first has been sufficiently spoken of undr.r the head 
of in,,ention, in the 11rescnt a1·ticlc. 

Grotesque painting being also already explained under 
its Jll'Oper article, it is only UCCt'ssary here &,o add, that 
the finest examples of this species are to be found in the 
celebrated Loggia of the Vatiran palace at Rome, paint
ed from the designs of Rafl'aclle, and in the ceiling nf the 
pol'tico of the Capitol, carved from those of Michael An
gelo. 

Of pol'trait, as being a branch of painting to whicn our 
countl'y is pet:ulial'ly addicted, it is l'equisitc to give a 
more detailed account. 

Portraiture. If the accurate imitation of nature is, on 
any occasion, capable of forming the principal merit of a 
picture, it must certainly be in )lotraiture, which not only 
represents a man in genel'al, but such an one as may be 
distinguished from all othe1• men. The greatest pel'fec
tion of a poi·trait is extreme likeness, aml the greatest 
fault is the resemblance or a pcl'son for whom it was not 
designed, unless we are inclined to except a still more 
grievous defect, l'iz. the "ant of resemblance to any pe1·. 
son whatever. The resemblance of men to oue another. 
is indeed frequently fo1111d in living nat11re, but it is sel
dom or never so complete and entire, but that some pa1·ticu• 
Jar turn or view of the face will betray the tlitfrrencr; and 
it is the bnsincs~ of the artist ever to desct·iminate, and 
to appra11riate to his 1>encil, those peculiar features, 
lines, and turns of the face, the l'eprescntation of which 
will effectually convey to the spectator the distioct espe
cial idea of the pcl'son whose 11ortra1t is set before him. 

Val'ious difficulties attend, and not sclilum impec.le, the 
execution of this task. It is true, that thel'e is not a 
single person in the world, of whatever age, sex, or con
dition, who has not a peeulial' character both in body and 
face; but it is also the essential duty of potraiture, that it 
not only imitate what we see in naturt', but that it exhi
bit such views of natul'e as al'c confessrdly the most ad· 
vantagcous to the pel'son l'cprcsented. The moment that 
the idea l'aised by the sight of thr po1·trait is mfnior to 
that l'aiscd by the sight of the prrson, the labour of the 
artist sinks into the debasing region or ra1·icaturr. 

Likeness, however, being the esi;;enrc o( portrait, it is 
unquestionably the part of the paintri· lo imitate defecta 
as well as l.Jcauties, sinre, by this mc~ns, thf' resemblance 
will hr mol'C complete. Ile is on!" tn be aware that be 
strictly preserves that ba)anre whirii con!itltutes the cha .. 
rartcr of the object. It !!as hrcn snm•·t iinrs suggested 
by tholir. who are mOl'e w11l111g to C'Otll't ra\'Olll' than fame, 
that all appearances of deformity, when the air, temper, 
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and general likeness of the face, can be discerned with- as the change of head-dress, whether it is the adjustment 
out them, ought to be omitted or corrected in portraiture; of hair or attire. The greatest attention, therefore, is to 
but this must be done at least with considerable discre- be used in adapting the arrangement of this part of the 
tion; for, by too strenuous emleavours to eorl'Cct nature, portrait to the gene1·al character of the llerson rcprcsen
it is always found that the painter insensibly falls into ted. 
a habit of giving a general air to bis portraits, as suita~ The stature and make, in the same manner, confribute 
bleto one person as to another, orperhapspropel'ly suit- to the force of resemblance (as the least obse1•vatio11 on 
ed to none. nature will teach us), and never fail considerably to in-

In the portraits of particularly distinguished charact- fluence the air of the person. It is therefore requisite for 
ers, of men illustrious either for rank, virtue, great ac- the truth of po1·trait, that this part of the picture should 
tions, or exalted talents, exactitude of representation, be as faithfully studied from the sitter as the face itself. 
whether in beauties or defects, cannot be too closely pur- With regai·d to the methods of proceeding in the exe
sued. Pol'traits of such persons are to become the stand- cution of a porb'ait, they hav<". been, and are, so exceed
ing monuments of theit· high name to posterity; and in ingly various in val'ious masters, that a discussion of 
this instance every thing is precious that is faithful, them would lead to an endless labyrinth. We shall, how-

'rhe resemblance, as well as every other excellence, of ever, select a curious statement of Vandyck's mode of 
a pol'trait, depends on feature, expression, air, colour- practice, in the latter time of his eminence in this branch 
ing, attitude, and attire. of painting, as it is related by Du Piles, on the authority 

The features require to be carefully examined and of Jabac, a man well known to all the luve1'S of the Cine 
studied by inspection in many different views, so that at arts, and a friend of Vandyck, who tlu·ice painted his 
the moment when the painter puts his pencil to the can- portrait; 
vas, he may be possessed not ouly of the apparent form of "Vandyck's custom, as Jabark told me, was this; he 
each particular feature in the view in which he repre- appointed both the day and hour fo1• the person's sitting, 
scnts it, hut of its real and characteristic form also, the and worked uot above an hour on any portrait, either in 
full expression of which is not discernible in every view. rubbing in or finishing; so that as soon as the clock in· 
Each particular feature should a11pear so distinctly shap- formed him that the hour was out, he rose, and dismissed 
ed, as that an exact model of the real head could be form- his sitter, appointing another hour on some other day. 
ed from the pictu1•e, if requisite; and they must be at the His servant then came to clean his pencils, and hrought 
same time so blended in the general mass of the face, that a fresh pallet, while he was recriving anothcl' sitter, 
no one shall obtrude itself on the eye beyond the rest. whose day and hour he had also appointed. 
The peculiar mode of touch, or execution, whereby each "After having lightly dead.coloured the face, he llUt 
feature is best discriminated, can only be learned from the sitter into some attitude which he had lrnfot·c cont1·iv
practieo, and the attentive study of the best masters. ed; and on gi·ey imper, with white and blark crayons, he 

Fat• exvression, the student is referred to the general desigued in a quarter of an hour his shape and drapery, 
rnles already given under that article. See ExrRESSION. whic.liJle disposed in a grand manner, ancl an exquisite 
In addition to \'hich, it is 1·equisite to observe, that the taste. This drawing he gave to skiirul persons whom 
greatest Caro is to be used in a portrait, in ordet• that the he kept about him, to paint from the sittn's own clothes, 
exprrssion of the features. is uniform and consistent with which at Vandyck"s request wrresent to him for that pur
each other. Enors in tlNs respPct are among the most pose. When his (]iscipks had done the most they could 
frequent in portrait-painting. The mouth is sometimes to these draperies, he lightly went ove1· them again; and 
representeil sm1l1111g, while the eyes are satl, and vice so in a little time, by his gr~at knowledge, displayed the 

~:1:1(i:af~iu~ .:~~~~~~i~~:~ ~1~~\~1~:::<f~~~~~s~r. 1~t:! c~~~~ art and truth which we at this day admire i1~hem." 
tenance he intend'i to expi·css, and must be watchful of Nothing vuies more quickly, mo1·e discernilJly, or 
the corresponding foi·ms of the foatures in monwntr; ofsi- more frequently, than the colour of a sitter's face. Great 
milar expression. Thr portraits of Titian anti Raffarle care must thrrefore be taken to establish an uniform judg
are pt·e-emincnt in this point. The same remark here mcnt of the sittel' in this respect also; fur the cul•)Ul'ing 
applied to the various minute part'i of the face may be ex- of the skin or complexion, l.icing an cffoliion ol' nature, 
tcndr<l to all the larg<'r portions of the figure. The same trnding to disco\"(•r tlie true tempc1·s of prrsonc;, <'XiV'tnrss 
expression must be clearly prrccived in tlie motion or di- of i111itation lirre bC'romcs ess('ntial to the exltiliition of 
rection of the hands, arms, kgs, and bo<ly, that appeal's character. It may be tl1c1·c:f'01·e cxprdil'nt to watch the 
to p'revail in the countenance and turn of the head. It is first moments nf tlte appearance of colour in the sitter, 
this combination only which can give the exact res (~ m- who, snonCI' o~· ~atrr, f.rom a n~nti1111nn~c .in one postul'e,. 
blance of the expression of nature, under the impulse of losrs those spll'lts, which. at l11s (i,.st s1tt111g do\\ 11, g<?vc 
which no particular IimlJ ever dcviatt's rl'Om the general to cnry par·t of the fare a 1ivrlicr allll frNil1er liue. Tlie1·c 
intention of the whole body. Sec ExPRESSION. is no otlirr p,.,i11t of painting in whkh U1r pal'afiox may 

'rlle air prinripally regards the lines of the face or fi- hr: murc truly assertctl, 0 that the pai11tc1· ''ho u11ly paints 
gnrr, the attit·e of the head or person, and the stature or wtrnt he sees will never anive at tH•1-l'crt imitt,fion." 
nrnke of' the grneral fot'nJ, rfJw other cJassrs of (HliHling arr s11flkirntly dcnntcd 

TliC' pMper lines nf the face or figure dep<-'nd on accu- by thcii· names. rxcrpting the last, viz. still lifr. of\\ l1ich 
racy of drawing, and f'ntii·eagr~mentofthc parts of the it may IJe rrquisitl' to add that the trrm jq ;1pplit·tJ to all 
same fo1·m with one another. Nothing so 1•11tirdy dis- inanimate objrcts, hut cl1iefly to household fu1·nitu1· af. 
gnishes or lllters tile appennce or au individual person naments, and insh'umonts of use, &c. &c. &c. · · 
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.llod<s and mal'1~als ef painting. 

'rl1e different modr8 of pai11tin5 now in use are: 

Oil painting: lH'efcrnMe to all other methods, as it ad
mits of a 1ie1·lcct gradation of tints in the most durahle 
ot all matc1·ial~, except thosr of 

Mosaic painting; in which an imitation of objects is 
produced hy the J•rnction of a great number ol' small pie
ces of natural mat·ble of different coloul's fixed in stucco, 
a mortar, so thilt ir the mortar is well prepared, the mo
numents of thi!i art may descend to the tno!St remote ages. 
Some or the w111·ks or the g1·eat Italian masters have been 
excellently copied in mosaic, and are to be seen in St. 
Fetc1·':; chul'rh at Rome. 

Fl'csco painting; which is performed with colours di
luted in water, and laid on a wall newly plaistered, with 
which they incorporate, and arc sometimes as tlurahle as 
the stucco itself. 

Crayon painting; in \\ hich colours, eithrr simple or 
rompound, are g1·ound in water mixed with g11n1, and 
made into small rolls of a hard paste, which arc then used 
on 11apcr or parchmrnt. 

Miniature painting; which consists of colours preparc<l 
with water 01· gum. and laid on vellum or h:o1·y. 1t is of 
course confinetl to works of a very small size. 

Enamel painting; which i~ performed 011 co11pcL' or gold, 
with minrral colour~, lll'icd l>y fire. This method is al· 
SO\'ery durnblc. 

'Vax, or encaustic paintin~n pc1·rormctl IJy the mixture 
of wax with the ''arnish and colours. 

Painting on glass, too well known to need description, 
and pel'formcd by val'ious methods. 

J1ainting in <lislcmpcr; which is with colours mixed 
with size, whitrs of eggs, 01· any thin glulinous substance, 
and used on pa11cr, lincn, silk, boanl, or wall. 

Painting in water.colours, more propc, ly called lim· 

ning: it is pcrfol'rned '"ith col.ouL'S mixed ~vith water, gum, 
size, paste, &c. 011 paper, silk, and var10us other mate· 

rials. 
To these is lo he added clydol'ic painting, consisting of 

a mixed use of oil-colouL'S aml watcl'. 
:Fo1· a full account of some of these methods, see their 

rt'spr'CliYc articles in thiS-Work. rriiose of which a fat·th. 
er explanation remains to be given arc <listempcr,.frcsco, 
oil.painting, miniature, mosaic, and tlie elydor1c met. 

lood. 
The thl'ec former shall be treateu of acco1·uing to their 

(Jrclct· in point of tiiM. . . . 
Fresco. Fresco is the most ancient of all kinds of parnls, 

the most speedily cxrruted, and sometimes the most re
markable for its durability. No1·1kn speak.;S of some 
ruins of EgJptian palaces, on the wallCi. ol wli1ch are co
J1,c:c.;al painting.s, which ?.re ~hown by 'Vrnckdm.an to h.ave 
been eHCutcd rn f1·e.<,rn, r1 lie fragmrnts ofa11c1cnt pamt
iug Jian<lcd down to us by the llumn.ns arc l~kewise in 
fresco. Could this stability of colour be certain and con
stant, this mode of art would he prel'uable to all otheo·s, 
particularly in the derorati?n of palar<'s, temples, or oth
er large publk ctlifirrs; as 1t J1a~ a freshness, splendou~, 
and vigour, unknown eithe!' ~o 011 or watcr-co~oul's. It. ts 
at the same time the most dtfhcult of accomplishment, JC· 

quiring, in the opinion of yasa1·i, ".lhe .g1·eatcst fore~~~ 
genius, boldness of executiou, and 1 ead.mess of peucll •. 

Th~ reasons for such an opinion will be seen i~ the r~." 
}~;·~:~d~c~~~'1'.:. of the mechanical pi·ocess of thlS beaut&· 

.JIIethot! ef painting in fresco. Before you begin tn 
paint, it is necessary lo a1•ply two layer.• of stucco on the 
place where your \York is to be {'Xccutrd. Jf you are to 
paint on a wall of brick, the first layer is easily applied; 
if of free-stone closely joined, it is necessary to make 
cxcarntions in thr, stouc, and to l1ri\'c in nails or pegs of 
wood, in order to hold Ilic layer together. 

The first layer is made of good lime nml a cement of 
pounded brick, or, which is better, river-sand, which 
latter forms a laver more uneven, and better fitted to 
attach the sccooid smooth layer to its surface. The an
cients appear to ham possessed the art of makini; thi• 
s11ccics of mortar snpCl'ior to any now in use. 

Before applying the second layer, on which you arc 
to )oaint, it is requisite that the first is perfectly dry, 
as the lime while moist emits a pernicious cfilulium. 

When the fil'st layer is perfectly dry, wet it again 
with woLtcr, in proportion to its drynrss, that the second 
layer may mnrc easily inCOl'JlOl'ate with it. 

The srcond laye1· is composed of lime, slaked in tlte 
air, and exposed for a "hole year, and of river.sand of 
an equal g1·ai11, and moderately fine. The su1·face of 
this second laye1· must be uniformly eYen. It is laid on 
with a tl'owrl; and the workman is provided with a 
small piece of wood, to remo,·e the lal'ge grains of sand, 
which, if they remained, might render the surface un· 
even. 

To give a fine polish to this surface, a sheet of paper 
should be a1iplicd on it, and the trowel 1iassed and re. 
passed O\'CJ' tile paper; this caution will prevent any lit
tle ine'J.ualities which might injure the effect of the paint
ing at a distance. 

The workman must not extern] the layer over a great. 
er space than the painter is able to finish in a day, as- it 
is nect!s%ry that tltc ~round should alwa)"s be fre!<h and 
moist under his pencil; and it is on this account that the 
rcad~nes.s of the art~st's hand IJrcomcs so 1·cquisite a 
quality m the cxecuhon uf works in fresco. 

. The ground Ueing .th~1s pr:cparell, the painter begins 
lus work; but as pamting 111 fresco must be executed 
rapidly, and as thel'e is not time to •·etouch anv of the 
stl'okcs of the brush with good effect, he will fli·st have 
~aken. care to p1·0Yide. h.imscJf with large finished dra\\'· 
1~gs in chalk, 01' ~a111tmgs in distemper, or the same 
size as the work wl11ch he has to paint, so that he shall 

lia ~~11~~1!Y d~·~ '~·~1~~ t~~.!eg~~~~~~~~s 1~~d~ 1 e o~~aV~rge sheets 

of paper pasted togelhcl', and have thence been generally 
tmned cal'loons (cal'toni). 

'~'he painter ti:aces tlie outlines of the figures on tho 
p1a1ster, by ]>assmg a ~tecl point over them, or pricking 
thrm closely and pass111;; ''rry ~nely powdernd cha1·coal 
tl11·0.ugh th~ pmked holes. Ile then Jll'Oceeds to tbe com
pletion of his work, hanng l1is chief tints ready prepared 
111 sepernte earthen pols, and generally fir,t trying their 
cfl'c.ct on a .dry smooth tile, which quickly imbi!Jingtheir 

~~~s~~rfh~·:~~l~~rs the hue which they will have when 

All no.tun! earths arc good for painting iu fresco. 
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lhe colours are ground and tempered with water. It is 
o be remarked, that all the colours used in this method of 
1ainting hrighten as they grow th·y, excepting the pavo-
1azzo or i·ct.l varnish, the ln·ownish red-ochre, ruth-orhre, 

1
nd the blacks, l>ai·liculal'ly those that al'e passed 
hrough the fire. 

The best colom•s are white, made of oM lime, and 
rhite mal'ble-dust (the propol'tional quantity of tlte lat
Cl' depends on the quality ofthelime, and must be found 
1y trial, as too gl'eat a quantity of marble-dust will turn 
he colour black;) ultramarine-blue, the black of cltar
foal, yellow ochre, burnt vitriol, red ca1'tl1, green of 
fcronn, Venetian blat:k, antl burnt ochre. 

Other colom·s, which l'cquire to be usc<l with greater 
lrccaution, m·e amcl, or enamel -blue, and cinnabar. 
~namcl-IJlue must be a11plietl instantaneously, and 
"1hllc the lime is rnry moist, otherwise it will 11ut incorpo
·a.tc; and if you retouch with it, you must do it an hour 
•r more after the fn•st a]lplicatiun of it, in order to in
ll'Case its lustre. 

Cinnahar has a svlcntlour- almost bcyuntl aH oihcr 
;olours, but it loses it when mixed with lime. It may, 
wwever, be employed in places not exvoscd to the ail·, 
(' prove1· care is used in preparing it. For this purpose, 
:educe a quantity of ilie purest cinnabal' to powde1•, put 
t into an ear·then vessel, and pour limc-watm· on it two 
H' three times. By this process the cinnabar 1·eccives 
;ome impression from the lime-water, antl you may then 
JSC it with greater safety. 

rrhe white of lime is formed by mixing 1ime, slaked a 
ong time befo1·e, wilh good wate1·. The lime depC>sits a 
:;cdimcnt at the bottom of ihe vessel; when the water is 
~ourecl off, this sediment is the white of lime. 

Another kind of white may likewise be made from egg
;l1el\s, pounded, in great quantities, and boiled in watt'I", 
~ogcthenvitli quick-lime, and afterwards put into a strain
~r and washed repeatedly with spring water. 

1.'hc shells must be again pounded until the water 
~mploycd for that 1rnrposc beoomes pure and limpid; 
a.nd when the shell~ arc completely reduced to powtlcr, 
~hey arc ground in water, made up in small pirces,- and 
~riecl in the sun. 

The clfect of this coloul' must be ascertained by ex
periment. 

Od1l'es of all kinds make good colours fol' fresco, being 
previously Lrnrnt in iron buxes. 

Naples yellow is dangerous to be US(~d, when the paint
ing is much exposed to the ai 1·. 

Blacks, from charcoal, peach-stonest antl vine-twigs, 
are goodj ihat extracted from bones is of no value. 

rrbel'e is anotl1c1• black used by tl1c Italians, which 
they call fescia da botta. It is made of the lees of bumt 
wine. 

Uoman vitrinf gathered at the furnacrs, arnl callee] 
Ournt vitriol, b1.·ing afterwards ground in spi1·its of wine,. 
resist.c; the air extremely well. There is also n red ex
tract from tlii5 pl'rpnration, somewhat like thnt of lac. 
This colour is a gnod prepa1·ntory f-o1· the layers where 
cinnabar is artrrwards to IJc used; draperies painted 
with these two coloul'• are as hl'ight as fine lac used with 
oil. 

Ultrama1·ine never changes, aml seems to communicate 

if;; permanent quality to !he colours with which it is 
mixed. 

Distemper. In addition to what bas been said of tlii• 
method of painting under its p1·opcr article, the foJiowins-
1m1·ticula1•s are worthy of notice. 

U11til the tliscuvcry of oil-painting, the methods most 
gene1·ally adopted by all Italian painters were those of 
distemper and fresco. 

In distemper, when they paintetl on boards, they often 
pasted over the boards a piece or fine cloth, to pre\'ent 
them from parting; they then laid on a Jaye1• of white, 
al'tet· which, having tempered their colours with water 
and paste (or l'ather with water antl yolks of eggs beat 
to,o;ethc1· with little fig-tl'ee bl'ancltes, the milk or which 
mixed with the eggs), they paiutctl their pictut'es with 
this mixtu1·e. 

All colours are proper for distemper, except the white 
of lime, which is used in fresco only. 

Azure and ultrama.1-ine must be used with a paste mi:ule 
of glove-skin, ot· parchment, as they \\ill turn gl'C<"n 
when mixed with yolks of eggs. 

If the wot·k is on walls, care must be taken t!tat they 
are quite th·y. The painter must emu lay on two la.y<'rs 
of hot paste befol'o he appli<'s the coloul's, which, if he 
11leascs, hr. may alsg tcmpe1• with paste, the co111position 
of eggs and fig-tree branches being 011ly retouching, anti 
the paste l'endel'ing the wm·k more d111·aUh:. '\Then used, 
it must be kept hot by fire. 'l'liis paste, as Jias been said, 
is matlc of glorn-skin or parchment. 

All their designs for tapestl'y were made on imper, in 
the same man net· as has Leen mrutioncd in the account of 
the cutoons usetl for frc~co-paiuting. 

\Vhe11 a ]lainter in di&tcmper wouhJ WOl'k on cloth, 
he must chuso that whicl1 is very old and f::imooth; then 
press voundcd ]11aistet· witll" glo\'e-skin paste, a111l Jay it 
over the cloth; when cfry, add another layer of the same 
paste. 

All the colours a1'e poun<letl with water, arnl as the 
painter wants them for his wol'k, lie tC'mpcrs each wltl1 
paste-water; or if he \Yi1l only make use ul' yolks of 
eggs, he takes of water one glass, to which lrn adds an 
equal quantity of vinegar, the yolk, white, an;) ~hell ol' 
an egg, and some ends of fig.trre llf'a11chc.s cut into 
small_ pieces, and beats them all well together in au 
earthen pan. 
; If he wishes to varnish his picture whrn finishe(.}, he 
must rub it with the white of an egg well Ueatcn, an<l then 
irnt on a single coat of val'l1ish. 

Oil pain.ting. The principal advantage of oil-paintin.~ 
over other methods consistc; in the colours clrying lef's 
speedily, so that it aHows the }Yctinte1• to finish, smool11, 
and J'etnuch his works, with g1·t•atl'J' care and precic;ion. 
The colours also being nw1·e 1Jle111.lec.l togethr1•, prmlucc 
matte ag1·cea1Jle gradations, aml a mnre tlrliratc elfett. 

'I'he ancients are saic.l (see the histo1·i rat p:u·t of t!iiq 
article) to ha\'C been ignoraut of the SCCl'(\t of' pfti11ti11g iit 
oil, which is only the gl'inding the usual colou1·s i11 !'it·vc
ral kint1s of oil, as roppy-oil, nut-oil, and linsct•tl-oil. 
This method was likewise unknown to the lhst mnstcl's 
of tho modern- ltaliau scliools. nml is g<-11erally thou.~ht 
to have been discov<'rell in the 14th century. It was first 
used on board or pannel, aftc1,1rnrds on plates or coppel', 
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and on linen cloth. Whichever of these materials is used 
for the \lU•·pose of painting on, it is requisite that a 
ground of colour is previously laid, which is called the 
priming; or else that they are covered with a layer of 
size, or other glutinous substance, to prevent the oil from 
penetrating, and being wholly absorbed during th• 
painting of the picture. These preparations a1•e familiar
ly kqo'rn to all colourmen. 

In some of the pictures of Titian and Paolo Veronese, 
there is reason to believe that they laid their ground 
with wate1·-colours, and painted over it with oil, which 
contributed much to the vi1•acity and freshness of their 
works, by the ground gradually imbibing so much of 
the oil as may be i·eqnisite to prese1•ve the brightness of 
the natural coloul's. 

As the superior beauty of oil-painting depends on the 
~i.-idne.s and delicy of durable tints, we shall present 
the student with the best rules drawn frolll a careful 
study of the works of Vandyck and Rembrandt, two of 
the most re markable colourists in dilfe1·ent styles. These 
rules are art·anged in so easy a method, that the student 
may be led, step by step, through all the difficulties of 
this nice and pleasing progress. 

We shall first treat of the painting of Resh, next of 
drapel'ies, then of the back-ground, and lastly of land
scapes. 

when it is glazed. It is ground with linseed-oil, and 
should ~e u~ed with drying oil. . 

Carmine 1s the most beatiful crim•on: it is a middle 

~~:~~~; a~~t~~:~.~·!:11~n~t :'::".:::~o~~ ~r~u:de~'Tt~;~i:t~ 
oil, and used with drying oil. 

Lake is a tender deepred,butofnostrongbody; there
fore it should be strengthened with Indian red. It is the 
best glazing colour that can be "8ed. It is ground with 
linseed.oil, and used with drying oil. 

Indian red is a strong pleasant-working colour, but 
will not glaze well; and when mixed with white, falls a 
little into lead: it is ground and used as the Jake. 

Brown pink is a fine glazing colour, but of no strong 
body. In the flesh it should never join or mi>< with the 
lights, because thi~ colour and white antipathize, and 
mix of a warm dirty hue; for which reason their joinings 
should be blended with a cold middle tint. In glazing 
of shadows it should be laid befor.e the other colours 
that are to enrich it: it is one of the finishing colours, 
and therefore should never be used in the lirst painting. 
It is stregthened with burnt umber, and weakened witlt 
terraverte; ground with linseed-oil, and used with dry
ing oil. 

Burnt umber is a fine warm brown, and a good work
ing strong coloul': it is of great use in the hair, aucl 

OP PA.INTING FLESH. mixes finely with the warm shade. 
Principal colo11rs fron1 which all the tinls 'If the flesh a1't Pri11<:ipal tints, composed from the foregoing pri11cipal co-

111ade, aoul their q11alities in pai1ohng. lours, and necessary for painting flesh. 
Flake-white is the best white known to us. This co- Light red tint is made of light red and white: it is the 

lout' should be ground with the finest poppy-oil that can best-conditioner( of all colours, for the general ground or 
be procured. It is often found to tou:n yellow, on acrount the llesh. With this colour and the shade tint, you 
of the oil, generally sold by that name, not being l'Cally should make out all the flesh, like claro-obscuru, or 
drawn from poppies. mezzotinto. Remember, that this colou1· will grow dark-

'Vhite comrs forward to th~ eye with yellow and reds, er, because it is in its nature too sti·ong fut· the white; 
but retires with blues antl greens. It is the nature of all thcl'efore you should improve it, by mixing vermilion 
whites to sink into whate1•er gi·ound they are laid gn, """1d white with it, in proportion to the fairness of the 
therefore they should be laid on white grounds. . ,,.'\:omplexion. 

Ivory-black is the best black: it is a colour which Veo·milion tint is only vermilion and white mixed to a 
mixes kindly with all the others. It is the true shade middle tint: it is the most brilliant light red that can be. 
for blue; and when mixed \\ith a little Indian o·cd, it is It agrees best with the white, light red, and yellow tints. 
the hest general shatlow-colour that Chn he used. It is Carmine tint is carmine aud white only, mixed to a 
generally ground with linseed-oil, and used with drying middle tint; it is, of all colours, the most beautiful red 
oil. for the checks and lips: it is one of the finishing colours, 

Hlack is a cold, retiring colour. and should never be used in the fit-st [minting, but laid 
Ultramarine is the finest blue in the w01·1d: it bi a upon the finishing colours without mixing. 

tender retiring colour, and never glares, and is a beau ti- Rose tint is made of the red shade ancl white, mixed to 
ful glazi11g colour. It is used with poppy.oil. a middle degree, or lighter: it is one of the cleanest and 

Prussian-liluc is a vrry fine blue, anti a kind-working most delicate tints that can be used in the ftrsh, for dear
colour: it is ground with linse8d-oil, t.hough nut-oil is ing up t.hc heavy .tlirt.Y colours, and in changing will 
n~orc 1wopc1·. It shuultl never be used rn the flesh, but sympatlnzr and mix kindly. 
i11 gree11 lints and the eyes. Yellow tint is often made of Naples yellow and white; 

Light-orh1·cis a good mixing colour, antl of great use but it jg as well to usr light ochre and ,._.·hite, v:hich is a 
in the ttcsh: it is usually ground with linseed-oil, but nut- good working colour . Thr ochre i§ too sh·ong for the 
nil i' better, All yellows arc strengthened with red, and wlnte; therefore you should make a little allowance in 
weakened with blues and go·eens. using it. It follows, the li.'l'ht red tints a11d yellow should 

Lii;ht·red is nothing but fine light ochre burnt. This ~I ways be laid before, the bl,1es. If) ou lay too much of 
and white, in mixing, pl·nduce a most pe1ofect tlesh.co- 1t, you may recover the gr1..1untl it was laid on with the 
lour. It is a beautiful, clean colour; but too sfrong for light red tints. 
the white, and therefore will grow darker. It should be Blue tint is made of ulframarine and white mixed to a 
ground and usetl with nut -o il. lightish azure: it isa plrasant. wurking colour/ with it you 

No vermilion but what. is m•de of the tr~oe native cina- sl~ould ble~d the gradations. lo follows the yello\\s. ; nd 
bar should be used. It will not glaze; but Ill a fine colour W•th them it makes t(\e greens; and with the reds it pro- ~ 
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duces the purples. No colour is •o proper for blending 
down, 01· softt•ning thr liglits into keeping. 

Lead tint is made or iYory-black and fine white, mixed 
to a middle degree: it is a retiring colour, and therefore is 
of ~1·eat use in the gratlations, and in the eyes. 

Ureen tint is made of Prussian blue, light ochre, and 
white. This colour will <lirty the light, and sliould be 
laid sparingly in the middle tints. It is of most use in 
the red shadows, where they are too strong. 

Shade tint is made or lake, Indian red, black, and 
white, mixed to a beautiful murrey colour, of a middle 
tint. This is the best mixture for the geaeral ground of 
sl1adows. It mixes well with the lights, and produces a 
11leasant clean colour, a little inclined to the reddish 
pearl. As all the four colours of its composition are of 
a friendly sympathizing nature, so consequently this will 
be the same, and therefore may be easily changed by 
the addition or any other colours. 

Red shade is nothing but lake and a ·very little Indian 
red. It is an excellent working colour, and a good glaz
er: it strengthens the shadows on the shade tint, and re
ceives, when it is wet, the green and blue tints agreeably. 
It is a good ,ground for all dark shadows. 

Warm shade is made of lake and brown pink, mixed 
to a middle degree. It is a fine colour fur strengthening 
the shadows on the shade tint, when they are wet or 
dry. 'l'ake care that it docs not touch the lights, because 
they mix of a dirty colour, and therefore should be sof
tened off witk a tender cold tint. 

Dat·k shade is made of ivory-black and a little Indian 
red only. This colou1· mixes very kindly with the red 
shade, and blends agreeably with the middle tints in the 
dead colouring. It is excellent for glazing the eyebrows 
anti the darkest shadows. 

Process. The process of oil-painting, particularly in 
the colouring of ttesh and in landscape, is to be divided 
into three stagcsJ or paintings. • 

The colours and ti11ts necessary for the first and se
cond stages of painting flesh, ar·e; 1. flake, or fine white; 
2. light ochre and its tints; s. light red and its two tiJ1ts; 
4. vermilion and its tiuts; 5. a tint com posed of lake, 
n1·milion, and white; 6. rose tint; 7. blue tint; 8. Jead 
tint; 9. gt•r.en tint; IO. hair-shade tint, made or Indian 
red and white; 11. sl1ade tint; 12. red slrndes; IS. warm 
shade. 

The finishing pallet for a complexion requires five 
more, viz. l. carmine aRd its t.ints; 2. Jake; s. bro\\Il 
piftk; 4. ivory-bl ark; 5. Pl'ussian blue. 

First stage, or dead.colonring of fash. 

The first lay of colours consists of two parts; the one 
is the work of the •hadows only, and the olber that of 
the lights. 

'l'h'c work of the shadows is, to make out all the draw
ing very correctly with the shade tint, in the same man. 
ner as if it was to be done with this colour only; and 
remember to drive or Jay the colour sparingly. The 
lights should be laid in with the light red tint, in diffei·
eut drgrees, as we see them in nature. These two co. 
lours united, produce a clean, tencler, middle tint. In 
uniting the ligl1ts and shades, you should 11se a long 
softener, about the size of a large swan q11i11, which will 
ltelp to bring the work injo character, and leave the co: 

louring more delicate; then go O\•er the da1·kest sha
dows with the red or warm shade, which will finish the 
first lay. 

rI'he warm shade being laid on the shade tint, improves 
it tu a warmer hue; but if laid instead of the shade tints, 
it wilJ dirty auc.1 spoil the colours it mixes with; and if 
the t•ed shade is laid first, instead of the shade tint, the 
shadows would then appear too red; therefore, not9. ith. 
standing these two colours arc the Liest that can be for 
the shadows, yet they are too strong to be laid alone, 
which is a pt·oof or the great use and merit of the shade 
tint. Here we may observe that the shade and light
red tints are so friendly in their nature, that even in 
continually altering and changing, they always produce 
a clca!l colour of a pearly hue. 

Next. In order to finish the fil'st painting, improve 
the reds and yellows to the complexion, and after them 
the blues; observing, that the ~lues on the !'eds make the 
pul'ple, and on the yellows produce the green. The 
same method is to be understood of the shadows; bwt be 
sure to leave them clean, and not too dark; therefore at .. 
lowance should be made in the grounds with the light 
red, because glazing them will make them darker. Whe11 
the cloth is of a dark, or bad colour, there must be a 
strong body or colour laid all over the shadows, such as 
will not sink into the ground, but appear warm, and a 
little lighter than the life, so that it may be of the same 
forwardness to finish as if it had been a ligl1t ground; 
therefore the business of dead-colouring is, that you leave 
it always in the same order fol' finishing, thougl1 the 
colour of the cloth is quite the 1·cvc1·sc. 

The grout1ds of shadows, in what we call the dead-co
louring, should be such as will support the character of 
the finishing colours; which ground must be clean, and a 
little lighter tlmn the finishing colou1·s, because the finish
iug ol' the shadows is glazing; and no other method than 
glazing can leaye such hrillianry and beauty as they 
ought to have. If you begin the first painting with 
glazing, it will stare and be of no use; and the solid co
lours which are laid on it, wm look heavy and 1.1ull; there
fore, all shadows and colours that are to be glazell,should 
be done with colours of a clean solid body, because the 
glazing is m<,1re lasting, and has the best effect, on such 
colours. Remember to leave no roughness, that is, none 
such as will appear rough, an<l intert·upt or hurt the cha· 
ractcr of the finishing colours; which, by examining the 
work, whilst it is wet, with a soft tool, or when it is tlry 
with a kuifo, may be avoided, as it will easily take otf 
the knots and roughest part. 

The light red aud white improvetl is superior to all 
other colom'S for the first lay or ground; which shouhl 
be always 1lonc with a full pencil ol' a stiff colour, made 
bt'ightet' than the light, because it will sink a little in 
drying. The g1·eater the body and quantity ol' colour, 
and the stiffer it is laid, the less it will sink. E,•ery co
lour in drying will sink, and pal'take, in ]lroportion to its 
body, orthe colour it is laid on; the1·efore, ail the lights of 
the flesh, if not laid on a light ground, must consequent· 
ly change a little from the lire, if there is not an allow
ance made. The s nadc tint for the shadows slwuld fall 
into the rose tint, as the complexion grows delicatr; all 
which should be lightly united, with a soft long pointed 
bog-tool, to the lights, maki n5 out the whole like mcz-
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zotinto. The greo.t masters very seldom sortened or 
swcctrnccl the coh.n11·s; lmt in uniting the first lay, they 
were ''l'l'Y careful in 1wescr\'ing the bl'ightnes~ of their 
colou1·s, and thel'eforc di<l not work them below the com~ 
:pl ex ion: for to force 01· keep up a brilliancy in the grounds, 
can only he done with the whites, l'r.ds, and yellO\~s, 
which method will make up for the deficiency of the wlnte 
grounds; thcrcfcJl'c, the first painting should be left b1·ight 
and bol<l, and the lrss the colours are broken the helter. 
you shoultl forbl'ar using any colours that will produce 
them, nnd be contented to atld what is wanting in the 
nC'xt painting; where, if you fail, a clean rag will restore 
the first g1·ou11d. 

Second zmintin.g 01· second stage. 
The scc<lnd painting begins with laying on the least 

q11a11tity, tliat ran be, of poppy-oil; then wipe it almost 
all off, with a <fry piece of' a silk handkerchief. 

The second paiuting is also divitlcd into two parts: 
one, the first lay or the second painting; which is scum· 
bling. the lights, and _glazi~1g the s_ha,_low~; the otl~er, 
finislunig the complexion w1tl1 the ''1rg111 t111ts, ant! 101-

1woving, as far as yo~t can, without daubing • 
.First. SrnrnlJling 1s going over the lights, where they 

arc to bt~ cltangcd, with the ligl1t red tints, or some uth
l'l' of tl1eit· own colou1·s, such as will always clrar and 
imp1·ove the complexion, '' ith short stiff pencils; but 
such parts only <1s re<p1ire it, otlte1·wise the beauty of 
the 1i1·st paiutinb will Le spoiled. 

The light rc<l tint imp1·oved is the best colour for 
scumbling, ancl improviug the complexion in general. 
'Vhere the i;liadows amt drawing al'e to be corrected, 
you should rlo it with the shade tint, by d1·iving the co· 
lour Hry stiff' and bare, that you may the casie1· retouch 
and change it with tile li.uishing tints. Some parts 
of the shadows sl1ould be glazed with some of the trans
parent sb;ulow.co10111·s, such as will improve and come 
vt~·y near to the life; Uut be sure not to lay on too much 
of it, for fear of losing the lme of the first 11ainti11g, the 
ground of \\hich shoul!I always appeal' th1·ough the gla
zing. Be. Hry ca1·eful in uniting the lights and shades, 
that they do not mix dead and mealy; for the more the 
lights mix with the shades, the more mealy those shades 
will appear. Thu!=; l'ar the complexion is prepared and 
impro' ed. in ordc1· to receive the virgin tints. 

Serond. Go over the compJexion with the virgin tints. 
These arc the coluu1·s wl1ich improve the colouring to 
the greatest im·frction, both in the ligl1ts and shadows. 

This should be done iu the same manner as you laid 
them in the second part of the fll'st painting; that is, with 
the reds, yellows, and blues, blending them with deli
cate light touches of the tender middle tints, without soft
ening. LcaYc the tints and their grounds clean and dis
tinct, and be content to leave off wh1ht the work is safe 
and unsullied. leaving what is farther rcquil·e<I for the 
next sitting; for in attempting the finishing touches be
fore the other is dry, you will lose the spirit and draw
ing, and your co]'.n1rs \~ill_ become o_f a. <lirty hue. 

Tlnrd painting, or .fiu:islnng. 
It is to l.te supposed, the complexion now wants very 

little more than a few light touches; therefore there will 
I.le nu occasion for oiling. 

Begin with corrrcting all the glazing; first, where 
the glazing serves as a grouYd or undrr part; then de· 

termine what sl1ould be done next, before you do it, so 
that you may be able to make the altci·ation on the part 
with one stroke of the pencil. By this metho<l you pre
serve both the glazing and the tints; but if it happrn• 
that you cannot lay such a val'icty of tints and finishing 
colours as you intended, it is much better to leave off 
while the work is safe and in good ol'det·; because those 
few touches, which would endanger the beauty ot' the co
louring, may easily be done, if you have patience to stay 
till the colours are dry; and then, without oiliug, add 
those finishings with free light strokes of the pencil. 

H.cmbrandt touched up his best pictures a great many 
times, letting them dry between. It was this method 
which gave them thei1· surprizing force and spirit. Jt is 
much easier to soften the over-strong tints when they 
tlry, than when they are wet; because you may adtl the 
very colour.s that are wanting, without endangering the 
dry \Vork. If any of the colours of the pallet want to 
be a little changed to the lifo, wltcn you are painting, it 
is much better to do it with the knife on the pallet than 
with the pencil, because the knil'c will mix and leave it in 
good order for the pencil. 

Of painting rlraperies. 
In orde1• to show the nature and different degrees of 

coloul'S of ti.nts u~ed in painting draperies, we must fir.!;t 
detcl'mine how many divisions are absolutely necessary 
to make the first Jay ot' colours, and afte1• that the i·e· 
flcctions and finishing tiuts. 

The 1·ight method of painting tlraperics in general is 
to make out the whole, or the fi1·st lay, with three colours 
only, viz. the lights, middle tint, a11<l shade tint. 

Obst•t·ve that the lights should t'athcr incline to a warm .. 
ish hue; and the middle tint should be made of frie11<lJy. 
working colours, such as will always mix of a clean, tender, 
coldish hue. The shade tint should be made of the same 
colom·s as the middle tint, only with less light; thel'efore 
this tint will also ·mix of a tender clean colour. The 
beauty and character or the fol<ls, the shape, attitude, 
anti pl'inl'ipal light and shades, arc aJl to be considered, 
and rnade with these three coloul's only; which should be 
tl()nc to yo111· satisfaction, bcfol'c you a<ld any of the re
flects 01· ti nishing tints. 

'I'l1c 1:eflectiuns _of drapuies antl satins are generally 
protluctwns of thClr own, and are always lighter than 
the shado\~'S on ~vhich they are found; and being pro· 
d-uced L! light,_ will consrquently ha,'e a light warm co
lour, nuxed with the local colour that receives them. 

Here it will be necessary to notice, the general me .. 
thod of managing the colours of the first lay, and those 
of the reflections and finislling tints. 

In the lirst Jay, the high lights should hr laid with 
plenty of stiff colours, and then shaped and softened into 
character ~1ith the mirl<lk tint very correctly. Where 
the gra_dat1~ms of the lights are slow, as in the large 
pal'ts, 1t will Le pmper to lay the middle tint r.1·st at 
their extre_mitics,_ "vith a tool that will drive the colour, 
and lca.·e 1t spanni;;ly; because the lights will mix and 
he the bett~r upon .•t. Next ma.ke out all the parts of the 
shadows with tlie tmt driven bare. After this comes the 
middle tint, for the several lights anrl gradations; which 
shonl~l be very nicely wrought up to clmracter, without 
touclung a11y of the high lights which finish the fir•t 
lay. 
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The rcllects an1I Rnishing tints are in general the an
tipathies of the fil'St lays: they will, \fithout g1·eat care, 
dirty the colours on which they ai·e laid; and therefore 
should be laid with a delicate light touch, without soft
cniug. If i~ iR overdone, endeavour to recover it \\ilh 
the colour of the parl on which it was laid: this may be 
done dii·ectly, or when it is dry. Whethe1· th!! reUects 
proceed from the same colour, 01· any other, the mcthot.l 
of using them is the same. 

Before we proceed to the particular colours, it will be 
proper to make some observations on theit· groun<lR. 

It often hap11ens, that the colour of the cloth is very im
propCl' for the gl'Ound of the drapery; and when it is so, 
you should change it with those colours which a1·c most 
J>rO'ftCl' to improve and support the finisl1i11g colours. 
'.fhis method of dea~-colouring mu•t consequently p1·e
scrvc them in the greatest lustre. In dead-colouring, you 
should lay the lights and shades in a mannei· so as only 
to show a l'aint idea of them, with regard to the shape 
and roundings of the figure. If you hal'e a design to 
work from, then it will be proper to make all the large 
and principal parts in their places: which should always 
be <lone \\ ith a colour that is clean, and lighter than the 
intended cfrapcry, though in general of the same hue; and 
let the shadows be no darker than a middle tint. These 
should be mixed and lu·oke in a tender manner, and then 
softenrd with a la1·ge tool, so that nothing rough and 
uneven is left to interru11t or hut·t the chat'actcr of the 
finishiui; co1out's. 

ll'hite satin. All whites should be painted on white 
grounds, lairl with a good body of colour, because this 
colour sinks mol·c into the ground than any other. 

'!~here are foul' degrees of colout's in the fi1·st lay, to 
white satin. The fir!-tt is the fine white for the lights; 
the second is the fi1·st tint, whirh is made of fine white 
and a httlc h .Jl'y.biack, mixed to an exact middle degree 
betwern die \\111 'c :i11d the niic.ldle tint. This colout• fol. 
lows tlit! \Vhitc; am! ic is with this you should sh;1pe the 
lightj iut•• character b .... forc JOU lay on any other: and 
take cal'C that this first t:nt appta1•s di ... tinctly between 
the \\lute anU tl1r middle tint, other" isc the beauty anU 
the character of tht· :-,atiu \Yill be spoiled. 

'rh~ middle tint shouhl I.Jc made of white, black. and a 
little Indian red. 'l'ln·sc tl11·ee colou1·s a1·e very f'rirmlly, 
and mix to a bc·autil'ul dear cnlo111· of' a pearly liur, which 
has the true brigl1tncss antl \\a1·mtl1 of the general hue 
()f the satin. fti .. ·me111bl0l' to allow fut• the 1·ed Jim• Chang
ing a litlle tu the lead. lf lhc1·e is occasion to make any 
part i11 the middle tint Jighkr, do it "itli the fir!,t tint 
onlJ. This roln111· ~liould also lie bid sparingly llefore 
the white, in all tl1e li<tlc lights that liappeu in the mid
dle tint~ and shadows; on" liich you ~lwuld lay the" hite 
"ith one light tm1rh, a1u1 IJe snrc not to CO\'l'I' i!ll the 
1>arl<:1 that \\<'I'<' niaclt• "ith the first tint; if )OU do, it 
will spoil the rharnrtt·1·, and look likt· a spnt. fol'" a11t of 
the suf'trning rtl~t· m· ho1·:Jn. \\hicli m;ist br bd•.\'l't· 11 the 
white ~11Hl the 111i1ldle tint. l'hr shade tint !-thoulll hr 
matlc of tlll' S;\mr rolo111· as the middlr tint, hut \\ilh le~s 
wltitr, ~o that it i"i clat·k rnough fol' thr ~1i:ul11\\S in gc
ur1·al; with whid1 makr out all thr p~1·ls ,,f tlil' shatlows 
11ird) to rllarnc-fr1·. \\lii.'11 i ... thr \nt·k 11"tii(' fi1·::;t l.1y. 
N~·xl follow lhc 1•dlnts :11111 f111i ... 111· .; tinl-;. 
ll1·ow11 oclirr, mixed \\ itl1 tl1c colour of the lisht, is 
l"Ol.. JU. 5 

the most useful colour in general for nil l'ellccts in dra
peries, that a1·c pl'oducetl from their o\\ n colour~. All 
a.ccitlental reflexes a1·e made with the colour of the part'i 
from which tbey arc produced, anti the local colour::1 that 
receive them. 'l'here are but two rc11cctin.; tints wanted 
for draper·ies in generaL one should be lighter than the 
middle tint, the other <larker. These colours may be a 
little changed on the pallet with the fi1·st and midJI•> 
tints, as ?ccasion require~, or lightly l.lrokcn on the part 
that recetves them; but tlus la!;t method is not so safe a3 
the other. 'l'he tint sufficient for blending the da1·k sha
dows to the mellow tcndct' hue, is made with the shade 
tint and a little brown ochrr, which shouJd be Jaid on 
very sparingly, with soft light touches, for fea1· of mak
ing them dull and heavy; if it is ovcl'done, rcco\'CJ.' it 
with the colour it was laitl upon. 

We often sec a little blue used in the first tint of white 
satin. Van Haecken, who was the best d1·apery.paintcr 
in England, did so; and sometimes, instead of tlie blur, 
he usctl blue-black, till he l'ou111l it to be a pct·nicious co-
10~1·, an~ was t~iercfure obliged to use blue; because his 
middle tint, wluch was only of black and white, was so 
very cold, that no othe1· colom· but lJluc wor.Jtl lliitkc a 
coltlet· tint; yet he managet11hrsc cold colou1·s, in all the 
lights and middle tints, so agreeably, and so light and 
e!SY was Ins tcucb, that we may learn somet!Jiug from 
hun. 

Bfoe satins. Blue satin is made of Prussian blue ancl 
fine white. 

The best g~'Ound fur blue is, white for the lights, and 
black and wlute for the sliaclows. 

The Jil'st lay of coloul's fur IJlue is divided into tlirce 
degrees or tints. Fil·st make tlie midclle tint of' a beau
tiful azm·e; then mix the colcrna· for tile light about a mitl .. 
die deg1·ee, between Uoat and white. Make the shade 
tint dark enough for the sl1adu\\s in ge11crnl. All the 
broad lights should be laid "ith plent) fJf colou1", and 
slia1,c<J to character with the middle tint, bl·forc yult 
lay on any other culou1·s. Tll'nwmbt•r, tltc less colours 
al'C mixed, the !Jetter tlit'J will ap11l'cu· aud stantl; for the 
lights of blue should Uc ma11a;.;-rd "ith as much cai·e n.s 
those of white sati11. ~l'Xt f'•illow \\ itl1 the 1·cst of the 
middle tint, and then make out all the shadows. The 
11101·e JOU d1·i\ e tl1c sliade tint, the brttt•r it will 1·eceirn 
the t•cllrcts a11cl li11isliing tinls. The sll;ulows !,)wuhl Uc 
st1·e11glhc11ed aull 1Jlc11Uc1l \\1th irn1·y-Llack, and some of 
tl11..•ir own culou1·, which will rnix "itli them into a tcndct• 
mellow l1Uc. 

.Tile reflects are made as those of white satin, that is, 
'.v1th ot111·r, and son~c oftlH.' li.:;lits; wliir!i l'ilioultl be JH · 1·~ 
Jeri I) du11l', as you 111tc11d tl1c111_, at 011re pai11ti11g. Tl1c 
sl1adows, \d1c·11 d1·~·, lll:lJ IJe a little lmp1·on.' d, if tltei-l' is 
occ•lsio11 to altl'r thf'lu, \\illi lhc colours the\' wc1·c 
ma cit~ \\.ith. 'J'hc P1·1issi;"111 prript'l' to be used; is that 
whit.:11 looks of tlte mo"'t li1':.111 l1l'u l Rzurc bcf1a·c it i:-t 
gl'ou11d; anti tl1t· s:1011P1' it is wwd after 1t is g1·ou111J, tl1c 
bcttn it will work and ilJIP>':ll'. 

\\•h d lllll) lit" 1«.1i11tl'll a t nn~r. Tlic m1·thocl is, to 
makt· .ou t the fi1 ·.-;L. lay:' illi tli~ 111i1~1llt• tiut ard sl1il1h· tin'; 
on wl11rh la) tlie li1:;h lights,'' 1tli fig iii t11ud1t·s, ai11J fi111~h 
1hr sliruJ,1\\:; i11 th l' sa111·' nn111ac·1· a-; thnc.;e of ..,a:i11; li;.t 

:.~~·111,.111;1a:;~:~~ 1i1 1i1~~:;~:i.u~'.J '~~·l'l~l:·!\: .:.\\ ~r~l~11:1;j, 1:1~·. i~~~~~{o~~.c 
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ing, with such colour~ M "ill, when dry, bear out and 
suppwt tlie glazin~ colour in its liig'hrst pe1-fcrtio11. 
Tl1e nature of the glJzing colour is to be ufa fine trans
parent qnalit>, anti use<l simply with oil only. so that 
whatc\'Ct' grot1111l it i'i Jaid on, the whole may app1.:ar 
distiurtly thrnngli it. ThC". brst ground fo1· blue is 
made \\ith wldtr ~0111 irnty-black: the \\hite is for the 
high lights, whirh, '' ith the midtlle tint, and shade tint, 
makes out !hr first lay like mezzotinto. flemrmbrr to 
make thr mid Ill•• tint lighter in 1>roprH'tion to thc~lazing, 
because that" ill m:tkc it darkc1·. Jt is oftc11 11rces.,ary to 
cover all but the high lights, with a thin glazing. laitl in 
less 'luanlity than if it was to he <lone oner only. If any of 
it toucl1c!i tl1r lighls, wipe it off with a clran l'ag. The 
nry high lights slwul<l Uc improvc1I, an<l made of a ri11c 
whitr, and Jt.fl to dry. The glazing colour is Prussian. 
ground ver·y fiue "ith nut oil; a nil shoulcl lJe Jai<l wilh a 
large stiflish tool. It is on the last glazing we should 
stl'engthrn and fi11i"ih the shadows. 

'I'hc g1·ratt•st fault in the colouring of d1·aprries is the 
painting tl1r shadows" ilh strong glaring colours, whirh 
destroy thr bcanty of the lights. This is not only the 
revcl'se ol' art, liut of nature, \vhose lJcauh' alwa\·s dimi· 
nishes in propC1rli11n wi~h the lights. F'~r this .. reason, 
h.ke care to Liem.I and soften the shadr>ws with such 
friendly colours a" will ag1·ce wilh their J1,cal rl1arartrr 
and obsrm·ity. Hl'l'C olist'1·ve, that glazing tltc middle 
tint, \\ hicli is madr of black and white, will nnt produce 
a colou1· si• Ulur as if' it had been J>rcparc<l with Prussian 
anti white: yet this colonr will preserve the beauty of the 
lighh in the l1ii;hcst pe1'fcction, by reason of its tender 
olJscu1·c hue, wlirn the blueness of the other woul1I only 
diminish t!il'm., 'l'l1is method of glazing the blue is the 
general rnle fur all glazing. 

When glazing blue, the lights may be glazed with 11J
trama1'ine, though alJ the other parts are done with 
rrussian. 'This method saHs a great quantity of that 
TnluaUle colour, nn<l answers the purpose as well as if it 
l1a<l Uren clone with ultramarine. 

'rhough !his gcurral method or painting satins is to 
make the first L1y of colours with three degrees, or tints, 
)·et JOU shoulcl unc1erstantl. in using them, that thry pro. 
duce two moi"t'; fu1· tlic mixing of two diffrrcnt colours 
together on the cloth will make anothe1• of a mitltllc lint 
Uetwern them; so it is with the lights antl mid<lle tints, 
and "ith the mid<lle tint and shade tint: the fi1·st an
&\Hrs to the first tiut i11 white satin, and the last will 
con•equently be a sn1·t of gratlating, or half shatle. 

If the light• anti mitldle tint mix to a beautiful clean 
colcmr, or a middle hue Uctwren both. there will lie no 
occasion for a colour tu g:l Urtwcen tl1cm, a" in Ulue sa
tin: I.Jut if in mixing tl1ey produce a tirit indincd to a 
dirty warm hue. tl1t'11 anotl1er of a sympatl1izl11.~ nature 
should be laid lietwern them, in ortll'I' to prc~rl'\'C the 
b1·auty of the lights, ns the fi1·1::t ti11t in the. white sati11; 
for if it was not sn, thr red in tltc mi<lille tint woult..1 re•·
tainlJ di1·l) and sp11il the white. 

It is highly n('crss:?ry to un<lcr.c;tam1 t11esc pri11rip!cs 
nf the first Jal of culours. in orde1· to Jiaye a pnfrct 
knowlrtlgo of the general rule of colonring. 

Scarlet and crimson. A light yrllr1w red, ma.de of 
li5ht. och1·c, lisht rctl, anti white, is the proper g1·ound 

2 

for sca1·lct; the sha1lows arc Jntlion rcil, and in the dark· 
est pal'lS mixed with a verv light IJlark. 

'J'he second painting sho'u1<1'br a littll' lighter than yo11 
intend the finishing colour, that is, in proportiou to the 
glazing, which will make it dnr·kcr. 

The liiglt li.~lits :ire vermilion and ,, ltitc for satin aml 
whet, an<l nl'milion for cloth. The midt..lle tint is vrr
milion, with a. vrr)' little lake or lndian l'ed; the shade 
tint is made "ith Indian i·cd a111l lakr, witl1 the addition 
of a little black in the da1·k<'st shadows. Tile difference 
brtwern sca1·let and crimson is, that the high lights of 
rriinson a1·e whiter, and the middle tint i-; rna<le tla1·ke1·. 
Their reffrcts arc made with Jight red and \'er·milion. 
The high light should be laid and manai:;ed in the same 
manner as those of the blur, fol' ft·a1· of' dil'ting thrm; 
an<l somctimrs they require to be tuuche<l o\·er the se
cond time brfore we glaze thrm. 'I'ltc more the colours 
of the second pai11ting arc d1·on, the easier· anti brtter 
they may be managctl to character; but the high lights 
shoultl have a gootl body of colour, anti be left with a 
tlclicate lii:;ht touch. After it is well dry, finish with 
glilzing the whole with fine lakt>, and irnpl'o\'e the re
flects and shadows. Rememl.lrr that the scarlet requires 
bnt a \'Cry thin glazing; anti it is brttrr lo glaze the 
crimson twice onr, than lay too much at once paiut
ing. 

Pink colour. 'fhrre are two different methods of 
painting a 11ink colour: one is by glazing, tltc other is 
done with a body of colours at one painting. The same 
grounds do ful' Uoth: which should be a whitish colour, 
inrlining to a yellow, for the lights; and ludian red, lake, 
and wldtr, for the shadows. 

The second painting, for the. glazing llH'thotl, is done 
with thr same colours, and a lit11e ,·ern1ilion and white 
fo1• the high ligt.ls. When it is d1·y, glaze it with fine 
!"kc, and then break and soften the colours into harmony 
tli1·ectly. 

The other method is to make the high lights with car
mine and white; the middle lint with lake, white, an•l a 
little carminr; anll thr shadows \\ith Jake and Indian 
red, with a little n1'milinn for the refkclions. But re
memUrr, the shadows will requii·e to be broken with 
some tender obscure tiHt. 

Yellow. The grountl for yclfow shoultl be a yellowish 
white fur the lights, and a mixture of the ochres for the 
shadows. 

'I'11rrc at'e the same number of tints in the yellow, a!i 
there arc in the white satin;, and the mrthod of using 
them is tl1e very same. The lights arc made wi1li kins"!i 
yellow, ground with rlran gout! tl1·ying oil. Thr first 
tint is Jight ochrr, rhangcd with a little of tlic prarl tint, 
made with the dark sliadc and 'diite, wJ1irh slvrnhl I.le 
lai1l and managrd as the first tint in \\hite satin. Tl1e 
middle tin~ ii; a mixture of the light and hrown ocl1rr, 
S(Jftened w1lli the pra1·I tint. The &l1atlc tint ii; made 
with hl'flwn pink and brown ocl11·e; these brlong to the 
f11·st tar. 

The· rcfirrt• are light orhrr, and sometimes in the
warmcst part. mixetl with a little light red. 'flie 
shadows arc strengthened with IJrown 11ink and burnt 
uml>er. 

Green. Th~ p~oprr gronnil for grrrn i• a ligl1t yel
low green, which 1s matle of Jiglit ocb1·e, a little while, 
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and Pruci~i·rn blur, r-lr the lights, n.nU the ochre, brown 
pink, and l)1·ussia11, for tho sliadu\VS. 

Tile finest g1·crn for d1·aprl'ics is matlc or king's yd· 
low, Pt'llssian bltu·, aml brown pink. The hi,;h li~llt~ 
arc king"s yellow, and a very little Prussian; tl1e middle 
tint shouhl ha,·e ml'lre Prnssian; and the slia:low tint is 
matle \\ ith fiOme of tlte middle tint, bl'own pink, anti 
mo1 e Prussian; but the darkest shadows are brown pink 
anti a little Pn1<;sian. The lights and mid<lle tint should 
be managed in tlie same ma1111er as those of the blues. 
The sha!low tint shoul!l he kept entirely from the lights, 
because the bt·ow11 piuk that i::; in it wilJ, in mixing, dir· 
ty them, as the hlack !lacs those of the hlues. Remem
ber tu allow for ti.cit· !lrying a little !larker; ant! that the 
king's yellow must be ground with gnotl t1rying oil; fo1• 
the longrr it i~ drying, the more it will change and grow 
darke1·; anti the soonct• it is used, the better it will 
stand. 1t is pl'npCl' to liavc two sorts of king's yellow, 
one to be very light, for the high lights ol' ve!l·et. 

Changeable colours. Changeable colours arc made 
wilh four princi11al tints, viz. the high lights, middle 
tint, shatlc tint, and reflecting tint~ 

The g1·eatost art Hes in finding the exact colour of 
tlie middle tint, because it has more or the general hue of 
the silk than any of the others. The sha!le lint is ol' the 
same hue witl1 the middle tint, though it is da1·k enough 
for the sha<luws. The high lights, though often very 
dilfcrent from the mi!l!lle tint, shonl<l lJe of frien!lly
,.,·orking colour, that will, in mixing with it, produce a 
tint or a clea11 liuc. 

The metho<l of painting silks i> to make out the fo!<ls 
"ith the sha!le tint. an<l then fill them up in the lights 
with the mi!l!lle tint. This first lay shoul!l he !lone to 
your satisfaction bcf'ore you add any other colours; aml 
the stiffer the middle tint is used, the better the high 
lights may he lai!l upon it. The rellectin;; tint falls 
_grneralJy upon the ST<Hlating half-shaMs, anti should be 
laid with te11der touches spal'ingly, for fear of spoiling 
the fi1•stlay. 

1.'his mctho<l of painting answers fo1· all coloured silks, 
as well as chn.ngeablt~, with this difference 011Jy; that the 
plain colouL·s rcqui1·e not so much art in tt1atchi11g the tints, 
as the changeable do. The last pa1·t of the work is the 
finishing an<l sti·cngt!.1rni11g the shadows''- ith an obsc111·e 
tiut, a little intli11i11g to a mellowish hue; sudi as will 
11ot catch the eye, an!l interrupt the hcauty of t!JC 
lights. 

Black. The best ground for black is li1;ht red f'ot• 
the lights, aud ln!lian red an!l a little black for the sha
tlnws. 

The finisliing colou1·s ar<', ror the lights, black, white,. 
and a little Jake. Tht~ mid<lle tint has less white, and 
mo1·e lake and lilark: tlrn shade tint is rna.<lc of an 
equal 11uantity of lake au<l h1·own pink, with a very little 
blark. 

The method of painting black is very different from 
that of othc1· culom·s; fo1· as in these tht· principal thi11.; 
is to !eave their lights clca1· an<l b1·illiant; so in hlark, it 
is tu kerp thc~hadows cleat· and tl'anspa1·r11t. rI'hCl·cfure 
begin with the shade tint, and glaze over all the shadows 
"ith it. Next lay i11 t!.e .darkest shadows with black, 
and a littleofthr shade lint,wery conwtly. Al'ter that 
fill up the whole brcatllh of lights with the mi!l!lle tint 

only. All which slrnul!l lJe done e.rnctly to the chararter 
of the satin, velrct, clotl1, &c. &r. and. then finish with 
th1' high lights. 

llel'c obsrnr, the ground, bei115 red, will bear out and 
·S11ppo1·t the l'('ds, \\ hit:h arn use<l in the fi11islii11g colours. 
The lake in the lights takes off the col<l hue, and gives 
it a mol'c beautiful colou1·. If the shade tint was ol' any 
utl1er colour than a ti·ansparcnt \\arm hue, tl1e shadO\\S 
wouhl consrquently be IJlack aml heavy; because 110 oth~ 
er cohHll'S can pl'cscrvc the wa1·m brillianey \\ hich is 
wanting in the shallows of the black, like Jake and brown 
pink. lllack is of a cold h<"avy nature, and always too 
st1·011g fot· any other culou1·; therefore you should make 
an allowance i11 11si11g it. 'l'he1·e will lm a frw l'Cfletts iu 
satin, which should be mil.led aci those ot' other colou1·s; 
but they should be mat.le of strong colours, such as bul'Ut 
umber, or bl'Own oclu·r, mix.ell with a. little shade tint. 

Though the grou11tl8 mentioue<l fot· the drapcri('S are 
absolutely necC'ssa1·y for tlil' IH'incipal and ncarC'st figures 
in a pictu1·r, such as a single p01·trait, 01· the like; yet fot· 
figures which arc placctl Uchintl tltc pl'incip~tl or front 
figures, their grounds slwl~ld always Uc faiutel' in pro· 
portion to thei1· local finishing co)ou1·s. 

Linen. The colours ·used in linen <ll'e the same as those 
in white satin, except the ti1·st tint, \\hich is ma<le ot' 
white and ultrama1·ine ashes, i.usteatl of the blal:k, awl 
mixed to a vtwy light blueish tint. 

In the dead-colouring, take particular rare that the 
grounds arc laid vc1·y white and broad in the lights. Tho 
shadows arc made with black, white, and a little lndia11 
red, like the middle tint of white satin. These shoul<l I.Jc 
lrft ve1·y light an!l clean, in or!ler to support the finish
ing colours. 

The second painting begins wilh glazing all the lights, 
with a still' pencil and Jiue white 011ly, d1·iren ba1·e, 
without using any oil. The shadows may be scuml.Jled 
with poppy-oil, and some or the colour they \\'Cl'e made 
of. This is the first lay, on which you are to follow with 
the finishing colours directly. The middle tint of whit~ 
satin is the best colour for the genel'a.l hue or the sha
c.Jows. With this and white, in tlifft:rent c.Jcgl'Ces, make 
out all tile pa1·ts to cha1·acter, with free li,~ht tuuches, 
without softening; then, with a In.1·ge long-pointed pencil 
arnl fine white, lay the high li.i;lits vc1·y nicely with one 
stroke. Aftc1· this comes the fine light blu(·ish tint, which 
slrnulll be mixed light, and laid in the t<"wlcr g1·adation~ 
vr1·y spa1·i11gly and lightly, without filling tliem up. 

ltcrncmhe1., !lie first lay shoul<l he left cleat· a11!1 uis
tinct; the mo1·e it appca1·-;t tl1c better. ll is the O\'l'rmix
i11g and joi11i11,g all the colours togethe1·, which spllils tl1e 
beauty of tl1e clia1·acter; thcreforC it i'i better to l\!t it 
d1·y bl'f'u1·e we atld the 1·ellccts and fi11i<;liing lints. 

r~'hr, mctlw<l of letting tile IJcautil'ul dcat• rolou1• d1·y, 
bcful'C you add the" arm l'l'fiectfit and harmouizing tints, 
lJl'Cvents them from mixi11g a11d tli1·tir;J,; each othcl'. 

Tl1e )Jl'i11ripal Ulcnding colours used tn the rrflerts are 
the yellow tint. green tint, a1J1l rosc tint; whicli last is 
irnule of lake. Indian 1·L"d, a11<1 white. Glazing the pearl 
and kall-colou1· with whitr. lho11gli it se.ems to an<;wrr 
our pur.:pusc at the time whl'n it is clone, wiJI certaiuly 
sink an<l I.le lost in lht• g1·0111u.ls un which -it is laid; thc1·c
forc you should make tlic d C" ad.cnlouring as white as )'OU 

intend the fiuishing colo.11-s, hy 1·casou they \\>II siu!;. a 
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little 111 l•t•oportion In tlic cclot11· of the clotli, \\ ),ich the 
glazing \\itl1 11urc ,\Jiitc onl) will rcco\er. 

<if paiuli11g back grounds. .. 
The principal ruluuriJ tltat a1·e nccl·s~<ll'Y fol' J>ainting 

of back-grounds, as \\alls, built.Ji11gs, 01· tl1c hke, ate 
white, lllack, lndian 1·cd, Jiglit and l.u·o\\ 11 uch1·c, Prus
sian, and bul'Jlt unil.Jc1·; from \\Inch the ciglil i11·im:i11al 
tints a1·e made, as fullo\\s: 

J. l'ead 1s matle ol black, 11 hitc, autl a little Intlian 
rctl. 

2. Lratl, of black anti wl1ite, mixed to a dark katl-
roluur. 

S. Yellow, of a brown ochre ancl white:. 
4. Olive, of light oclu·e, Prussian, and white. 
5. Flesh, of lndian 1·ed and ,,Jiitc, mixed tu a middle 

tint. 
6. Murrey, of lntlian red, white, and a little black, 

1nixcd to a kind ol' 1n11·plc, of a 111itltJlc tint. 
7, Sterne, of" hitc, umber, !Jlack, and 111dian red. 
8. Da1·k shade, uf black am! lntliau l'Ctl oul>· 
Herc the leatl tint serves l'or the blues, the Uesh tint 

mixes agreeably with the l{"ad, and the mu1Tt'Y is a , .. ~1·y 
goud blending colour, and u~· g1·cat use \\ l1rre th~ oll\ e 
is too strong; the umbel', white, a1id dal'k shade, w1ll 1n·o
ducc a fine va1·icty of stone colours; the dark shade and 
u111bc1·, used 11lentifully with dr·ying oil, make an excd
lent warm shadow-colour. All the culuu1·s sliuuld be 
laid "ith drying uil only, because they mix antl set the 
better with the softener. 

Wl1cl'C the marks of the frowel are so strong in the 
pl'iming of the cloth, that one body of colours will not_ be 
sufliricnt to conceal it, lay a colout· to }Jrcvcnt 1t, wl11cl1 
should be dry before you Legin \\ ith those iiarls you cx-
11ect to finish at oucc painting. . 

l'rocess. The process of painting Lack-grountl 1s di
,·illcd into two parts in stages; the first is the w01·k of ti.Jc 
first h•>• the second that of the finishing lints. 

Brgin the first lay l'l'om the shadowed side of the, head, 
autl Nint the lights f11-,,t; from them go 111to the g•·.a~a
tions am! shat.lows, '"hich should be Uone with a :stdlish 
tool, \C'ry !:iparingly, with the tla1·k s.hatl~ an.d \\bite, a. 
]ittle changed with the coloul's that will give 1t more ot 
the 1·t:quin(.) hue, but Yc1·y near .in ngard to tone and 
strength, lea, ing them like mezzotiutn. . 

The d:nk ant.I warm shadow slwult.I be laid bt•forc the 
colo111» that join them. This do "itl1 the tla1k slwtle autl 
umber, l)1·i\Cll with dryin,E; oil. Jr tlwi,e culuu1·s ."c1:c 
Jaic.l on first, tll('y would spoil the transparcnry, which 1s 
thci1· gr·ratest lil'auty. The more tl1c fil·~t .lay is c.h.'i'_t'n, 
the easicl' and bcltl't' you ma) chat1,:;e it" 1tl1 the IJ11t!-:h
i11g tints, therefore JOU may J.ty them with the g1·catt1· 
body. 

The second part is to folio\\ directly," hilst th<• first lay 
is wet, with tl1osc tiuts that arc thC most p1·01ic1· to hat·
monizt· arnl finish \\ itl1. 

Brrrin with the lights first, and remcmhC'r', as ) nu 
heighicn and finish them. to do it with wa1·111n rnluurs; 
and kt !hose Ucaccom1•a11ied "i1Ji fi11c tt:mkr mill tints. 
The li!;htcst parts of the g1·n1111;.I sliuuld L_r pairitt:tl with 
a ,aril•ty of Jigl1t warm c·kar ~·0!01.11:~, \\l11_rl1 ''a1110,h_ an<l 
Ju-;e thL·ir sd·t·n3'lh impercepttbly 111 thr1r gnulat1n11s. 
'ra~e rare that you do n•1t coH·r too much of the fir:,t 
b~, but con>itlrr it as t~e pl'iucipal colour. 

:Frnm llu..' Ji~hts, go to the grndationi; anrl shadows; 
fo1· "hen the Jights arc well nd;,iµti·d to prndul'C awl st~J•· 
])Ol'l the figun•, it is l'asy tu fall from U1em into "hate\er 
k1111J of sh:ulows y~1u find must pi·ope1·; then s1~ftc11 a_nd 

~1'.~·~: .-~~:~,,;;/',~~.~ '~,'.~;~ .~;u:~c 1 ·~.;·;,,~0~W."~~ .i~~" ~~,~it':~~ 
swcctc11 allog-cthrr, rn suC'h a ma11nrr, as ,qJl f)rem sur
prising!~ finishetl. Rc111c_·111be1· tlir tints \\ill sink, amt 
lose a l1ttlt• of theil' sl1·l·11gth aml h<'a11t~ in <l1·ying. AU 
gro11111J..;. as walls, &c. shoultl be finished at 011cc paint. 
in,;; IJ11l if thry want to be rhangrd, glaze them \\ith a 
littk ol" the da1·k shade an<l drying oil, lh-ivru YCJ'Y bare; 
on" liirh, with a few light to11cl1es of the rolour that is 
wanting, you may imp1·ovc their hue. The dal'k shadows 
may also be sti·eugthr11ct! n11d imp1·ovcd by glazing, 
"·liid1 sliould IJc done al'!ct· the figu1·Ps a1·c ucady finish
ed, for fea1· of' making them too str·1111g. 

llcmllrandt's grounds are t·nthl 1· hl'iglitcr in the lights, 
and h~nc mo1·c variety of tints than flny othe1· painter's; 
for he hall ubsrrved, that those tint~ diminish in 111·011or. 
tion \\ith the lights; therefore his shadows lia\'e hut a 
~aiut appem'M1ce of tiuts. Ile uuderstoo<l the gradations 
111 perfection, by mixing and b1·cakin5 the first lay of co
lours ;so artfully, that they tlcceh·e in regartl to their 
i·eal strength. 

Vandyck's general method was, to break the coloul's 
of the g1·01md with those ol' the d1·ape1·y. This will cer
tainly Jll'Oduce harmony. 

Fresnoy says, let the field or ground of the jlicture Le 
pleasa11t, free, transient, light, and well unitctl with co. 
louJ's which al'c of a friendly nature to each ot hrr; an1l 
uf such a mixture as that tlie1·e may be something iu it of 
every colour that composes your work, as it were tho 
contents of you1• pallet. 

Curtains should be dead-coloured when we paiut the 
ground; aml should be <lone with cl tan colours, of a near 
l1ue to the intended curtain, such as \\ill support the 
finishing colours; do it with a tender sort of kef'ping, 
and near in rcgar<l to their tone in the lights, llut much 
softer in the shallows; all which should be mixed and 
broken with the colours of the gruuntl. It "ill ofcen 
happen, that we cannot make the folds the fit·st painting; 
we should then leave the masses of light and sl1a11uw, in 
regai·d to t~c kceJ1ing of the picture, b1·oad and well 
united together, such as may seem easy to ftuish on. 
'l'he colou1·s of the lantlscapr, in back-grounds, shoohl 
uo broke and softenetl also 11 ith those of the parts which 
j"in them. This metliutl will make all the parts of the 
ground, as it \Hrc, of one piece. 

The sky should be broke with the lrad aud the flesh-
1i_nts. The. murrcy tint is of great use in tlie grounds of 
il1sta11t objects; and the umber and flark shades in tl1e 
near g1·0~11cls. The greens should llr more IJeautiful 
than Jou 111kntl them, b~ra11sr tlicy will fade and gr·ow 
darker .. After all 1s 1ia111tl'd. go o'er the whole \'e1·y 
li.)htly w1t~1 tl1e softerwr, as you di<l the gt·ouncls, which 
11111 make it look agreeably finishetl. 

, . . Of painting landscares. 
~lie 1mnc1pal colou1·s used in landscapes at•e; 1. llak• 

white; Q, wl11te lead, 01· common whitr: s. fine liglit 
od_ll'l::; 4. lJrown ochre; 5. l.lrown pink; 6. burnt umhrr; 
7. 1\'ory black; 8. Prussian blue; 9. ultrawariue; 10. tcr· 
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rC'vcrte; l t. lake; 12. Indian rerl; ts. \·crmilion, or na
tive.cinnabar; 14. king's yellow. 

Tile (ll'incipal tints arc, 1. Light ocl1rc and white; 2. 
Light ochre, PrLissian l>lur, and \\'bite; s. Liglit odu·c, 
anrl Pt'ussian IJ!ue; 4. The same darker·; 5. Tern:n crte 
ancl Pl'ussian IJlue; G~ Brown pink aud Pn1ssian blue;';'. 
Brown pink and IJl'Own ochre; s. BL·own pink, ocln·c, autl 
I>ru"isia11 hluc; 9. Indian reel and white; 10. Ivory-black, 
Indian red, and lake. 

'l'he colours necessary fol'Clcatl-colouring, arc: common 
white, light ochl'e, ht·own ochre, lrnrut umbel', lu<lian 
red, ivo1·y-1Jlark, and Prussian blue. 

The Jll'inripal colours and tints for painting the sky, 
are, fine white, ultramarine, Pt·ussian l:ilue, light ochl'c, 
vermilion, lake, ancl lmlian red. 

'rhe tints arc, a fine azure, lighter azure, Jight oclu·e 
and wl1ite, vermilion and wliitt:; and a tint made of white, 
a little vcvmilion, and some or the light azur~, at yout· 
discretion. 

Process. Sketch or rub in your design faintly, with 
burnt umUc1· used with drying oil, and a little oil of tur-
1ie11tine; loa\'ing the colour of the cloth for the lights. 
UememUer in doiug this, to leave no part of the shado\'S 
so dark as you intern.I the first lay or tlead-colouring, 
which also is to be lighter than the finishing colou1·s. 
'!'hough the foliage of the tl'ees is only rnbbed in faintly, 
yet the trunks and bodies should be in their 11ropcr 
shapes, "ith tbcir breadths of light and shadow. All 
kind of buil<lings should be done in the same manner, 
lca\'ing tho colour of the cloth for their lights. The 
figu1·es on the fore-ground may also be sketched in the 
same manner, and thC'n left to dry. 

J?irst painting or dead~colou.ring. 
Let the fi1·st lay, or dead~coloul'ing, be without any 

l.ll'ight, glariHg, or strong <lark colours; so that the cf. 
feet h; made more to receive and 11rescrve the finishing 
colours, than to show them in their first painting. 

The sky should be douc fir-st, then all the distances; 
and so wor·k duwuwa1·tls to the middle gr·oup, and fr{)m 
that to tile fore-ground, and nearest 11aHs. Remrmbel', 
all the par·ts of each group, as trees, buildings, or the 
like, are all painted with the group they belong to. 

'!'he g1·eatcst secl'et in deaU-coloul'ing is, to find the 
two colours which serve for the g1·ouml of shadows in 
general, the sky rxceptc•l; a11U the method of using them 
with the lights; the first or which is Ilic dark shade with 
a little lake i11 it; the othc1· colou1· is 011ly burnt umber. 
'l'l1csc should Ue a little changed to the uatu1·al hue of the 
objects1 and then laid 011 with <frying· oil, iu the same 
manner as we sliatlc with Indian ink, which is a kii1d of 
glazing, aml as such they sliuuld be left; otherwise _they 
will he da1·k and heavy, and tlierc[ore would be entirely 
spuikd fut the finishing glazing. Both tlwse co1ou1·s 
mix and s.1 uq1athize agi·eeahly with all the lights, but 
should be laid uero1·c them. 

The sl1y. The sky should be laid with a good tiody of 
colt.1.rs, a11cl left with a faint rC'semlJlance of the p1·i11ci
pal clouds, lllOl'C in the manner Of cJaro obsCUl'O titan 
with finishing colout·s; the whitrr it is Jcrt, tli<' better it 
will bear out and suppo1-t them; tho distances should be 
made out faint anti obscurely, with the dark shades, and 
somf of their li.!lhts in tliftb1·ent dcg1·ces, and laid so as 
best to find and show tlicir p1"inci1•al pa1-ts. All the 

grnunrls of the frees should Le laid 01· ruhhed ; n, enongh 
01.il)' to lcare an idea of' their sl1apcs and shadows faint
ly. '!'lie ground of their sl1atluws must• clean, and 
liglitcl' tha11 their finishing colours. 

In painting the Jigl1ts, it is bette1· to incli11e more to the 
middle tint, than to the very high light!3; an<l ulJsuvc to 
karn them with a sufficient body of clea11 c11luu1·s, wliiclt 
\\ill prcsene the finishing colours better; all wldch may 
Le du11c \\ ith a few tints. After this, go ovc·r the whole 
\\ it.IJ a swcctnf'r very lightly, which will soften and mix 
the colou1·s agreeably l'or finishing. 

Second painting. 
llegiu with the sky, antl lay in all the azure, and co

loul's of the horizon; then soften them: after tliat .. lay in 
th~ gc11e1•al tint of tlte clouds, and finish on it with the 
ldgh ligl1ts, an<l the other tints that arc wanting, with 
light tender touches; then soften the whole with a sweet
ener, very lightly. The fi11ishing of the sky should lie 
llone all at one 11ainting, because the tentlcr charac.:tcr of 
the douds will not do so well as when the whole is wet. 
UIJservc, that the stiffer the azure and colours of the ho
rizon arc laid, the better the clouds may lie painted upon 
them. 

The greatest distances are chiefly made with the colour 
of the sky; as they grow nearer and darker, glaze and 
scumlJle the 11arts very thin, with such glazing shadow
colou1·s as come nearest to the genc1·al hue of the group 
the objects al'e in. '!'his glazing should be 11111.lerstood 
of a darkish hue; and that the first painting or dead-co
lour should be seen through it tlistinctly. On this Jay, or 
ground, add the finishing colours. • 

Now, sup])osing this glazed grounil proprrly adapted 
to the object anti place, it will lie easy to find tho other co
lours, whit:h are wantetl for· the lights and f-inislii11gs of 
the same; but in laying them, you must fake ca1·c 1;ot to 
spoil the glazing; tlierefore l>e vc1·y exact i11 making those 
colours on the 1.allet, au<! then be sure to lay them with 
light free touches. 

llcfore we proceed any fartl1er, it "ill Le proper to 
say so1uetliing of the most uscl'u! glazing colours. 

L~1kc, te~·1·e~erte, ~) .. russian blue, and bt'O\\ 11 piuk, are 
tl~e fr~ur 111·111c1pal. J he n~ot:e you manage them like Jn
tl1an 111k, ~nd the more d1st111ctly ) ou lca\'e them, t!1e 
bettc.r thell' transparc.nt beauty will stand and npJJCar, 
1~1·0\• 1tled you do It with good <Ir) i11g oil. After the8 e 
~.,1ur glazmg colours, bm·ut umbct· is a \ 'Cl'.f good glaz
mg \\al·m bl'own, and of great use in the brokt•n g1·crn1u.!s 
and nearest parts; lJut tlie most ag1·eca\Jle colou1· for tlie 
'1,a1:kest sliatlows, is Urn da1·k shade imp1·oycd \\ ith lake~ 
I.t JS a fine warm shade; mixes liannoniously with all the 
lights, as well as the sliadu\n;; ancl is cxcclleut in the 
tru11k8 and bo<lil'S of tr·ees, a~d in all kinds of lrnifdings. 
. Make out all the g1·ountl of the. objects with surh gla<-
111g shallow-colours as seem nearrst to the 11atuml hue of 
the object in that situatiou; IJut as the }ll'incipa l giazin,.,. 

~~~~:~~s ~::::.';}~!.:r~ea~eli~~~~nc1~~t~~~:1ga~~:~cl ~!~~\~~~i ~~·1i~r. 
such coloul's as al·e of a near 1·rsunhla11rc to them
selves and the ol.ljects; thus, if it is in the distances, the 
~crreverte and the azu.re1 which are the principal gla7.-
111g col?urs, ma>: be unproved an~l made lightc1· with 
so.rne of tl1e s ky tints; and as the d1stnncc comes m.-;u·cr 
\\1th the purple. lu the middle gl'Oup, the tc1·rcye1'le and 
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· l,ru4:1 .. lan Lhe :nay lrn clian6C•1 with snm~ of tho grren 
ti11t..;; such as ari· made \\ithout \\hit(', fnt• \\hitc is the 
etr ... 11•uction · all glazing colours. As you appmad' the 
fil'fil gronp, IC~rc i-; lc~s urcasion for rhangin;;; tht·m; but 
the torc-grnund f\nd its olJ.ircls re<1'1irc all the &trrngth 
ncl fnrrc of glazing, ''Iii ch tl1c colours arc capable of 
rirod11ci115. . 

. \fll'l' this ~lazi11.; grountl, follow with strengthcmng 
the s1\me in the E!iliadows, and darkrst places, in such 
man11e1· as"" ill srrm easy to fini~h; '' hich is the first lay 
of the !oiCContl painting. 

Thr c1.lou1·'"i that eomc next for finisliingt arc in the 
tJrgl"l'l: of 111it!dle lints: the .. e shuultl be carefully laitl 
O\ c1· the grcatrst b1·radth of lights, in such mannPI' ~s 
11ot to spnil and cove.· too murh or the glazing. Do 1t 
\\itli a !-i'oucl body of culom·, as stiff as the pencil ran 
ng1·tra1Jly 111;11rnhl'. Rt•111rmlJe1·, the rtilours of the mid· 
tlk tint i-.liould IJc of a rlea11 lil•autif11l hur. Accorcling 
to thn;c mrlhods, it ''ill he en"y tn finish all the sccontl 
painting do\\11 fruut tltl' sk), throu~h the middle group. 
As }OU cume to lhl' lir'>t g1·uup, "hrrc all the objects 
~hnuld he pnfrctly fi11bhl't1, fi111sli tltrir u11tkl' or most 
distant pa1 f~, IJcfol'l· )OH paint any of lhe other, \\ hich 
appca1· m~an·r.. OUst'ITC this mt>thotl clown to the last 
i\IHI lll':ll'l."Sl ohJl"Cfs Of \lil' picture: atHl \\ hrl'C it SO hap
}ll'll'i that paiuliug u11c tl'l'e oYrr another 1lors not pkasr, 
forlirnr tbc :=;ccoml u11til the fh·-,t is tll"\", Thin nrar trees 
o(' diffrl't'llt CO(Ulll'S \\ iJI do l.Jcttrr. j( \Oil )et the llllder 
lHu·ts 1.h-y IJefurc } on ~Hltl the finislli11g "culout·s. 

Tliird awllastpaintimr. 
If oili11~ is nectssal'y, lay the kz.st quantity that can 

be;\\ hich &liouhl IJc 1l11nc with a stump tnul Ol' prncil, 
y11·uportio11rll to the plnn• that is to be oikd. sc> a'i tu oil 
m1 111ot·c than is wantl'tl: thcn "ipc thr "hole place that 
is uilctl, with a pil·cc of ~ilk lrnmlkrrchief. 

\\ ht•n g•iing to finish nny objrds, remember to use a 
t;i·cat Vat'il'ly of tint.,, \cry nrn1 ly of the same colo111·, 
IJl;t 111o~t of all whrn fini-;hing trrrs. This ghes a t'ich-
111·ss to the cnlout·ing, aJHl prmlucrs harmony. Thr. 
grl'l'llS will f;uh', and grnw darkrr; therefore it is highly 
m·crssary to inqwovc anti force them. by cxaggrrating 
tlic. lights, an<l making an allowance in using thrff1 so 
rnuc:h the lightl'l'. Fot· the same reason, take great cm·c 
not to OH'ITliit1'ge and spuil the beauty or the glazing; rot· 
ii' you c.lu, it \\111 be <lull and heavy, and \\ill consequent. 
1) f.;l'OW da .. ke:·. 

'l'hc mctho<l of painting near 1rrcs i~, to make the 
fir~t lay vrry nca1· to nature, though not quite so dark, 
but more in thr- dcg1·ec of a middle tint, and follow it 
with strengthrning the shadows; then the michile tints; 
anll la!:it or all lay the high lights anti finishing rnlours. 
All this caunut IJc dune as it i;hould be, at one paiutin.~; 
therefore the Urst \\ay is, to do no more than the tirst 
Inv \\ith thr faint shadows, and kave it to dry. 

"·nicn Li. gin with imprnving tlic muldle tints and sha
t.lo\\..,, and Id tl1t·m dry. 

'l he thi1·d and h1't \\ork is, a:ldin!!; all the lights and 
fini.;laiug colours in the 1Jc8t manrn.'r you arc a!Jk. This 
111etliotl of leaving the first anti second parts to dry se~ 
paratl'ly. not only makes the whole much easier, and 
mo1·i: agreeal.Jlc, but leaves the colours in the grratrst 
perfrcfrm; lrncause most of the work may.be <lone_ '~ith 
srumbling and glazmi;. and some parts without 01hng. 

The lights also may be laiil with,. better body of colour, 
\\ hirh will uot be mixed a1itl spoil~d with the wrt ground. 

The li.;urrs in the I.uu\..;capc arc the last work of tho 
pietul'l'j tlinsc in the fun-. ground should I.Jc do1~c first, 
and those in the cH~tancu; shoultl lie <lone 1wxt; lol' aftN• 

~~ 1i~ I r;;~u.~~l~C;:\.;~~.~i ~:tfi ~l~~ t~:~·~,1:.~~)~)~~·i~::11~ ·~:f0tl:~l~~t·1dt,hi~ 
middle pa1·t.s of the pid111'r. And olJscne, that the sha • 
llows of the figures shoultl lie. of the same l~ue, or colot11·, 
with those of the gl'oop OI' place they arc 111. 

...lliniature. 
The art of painth1g in niiniaturc is o~ very ancient 

date. It is practi"rd eithrr 011 rellum or l\'ory. 
The brst method, in painting on vrllum, io:; to glue the 

edi;e ol' the vellum to a copper-plate OI' bual'd, over 
\\ hirh it is strained, in this manner·: Let yottl' vcllnm be 
ere1·y way a finge1··s breadth larger than what you 
strain it on . .:\loistrn the fair sitle of the nltum with a 
piece of fine wet linen, and put a piece of white paper to 
the other side. Then apply it to the plate or board, 
stretching it equally in all dir~ctious, lap the edges 
nicely L'ouml and glue them, taking care to let no glue 
pass umlrr tl1at part of the vellum on which you mcau to 
paint. When the glue dl'ics, and the edges ul' your vel
lum arc thus fastenet1, you may proceed with you1· wol'k: 
01· ynu may (agreeal.Jly to the. 1wactice of so1~ie paintc1·s) 
pre. iou;ly give the \•ell um a J1ght wash ofwlute lead well 
purified, to sel"ve as a ground. 

But irnry l.Jeing the matrrial most frequently used at 
prl•srnt for painting in miniature, we shall here give tho 
most approved rules for painting on ivor·y. 

It is sc:u'Cely necessary to rcmal'k, that the first essen
tial point towa1·lls ~xcellence in this., as in all other 
brandtf'S of' painting, is a thorough and wcU-g1·ouuded 
knowledge in tlrawing, both from plaister, a111I from the 
lift•; \Vitl11rnt COITCCtnesS or tlrawing the gL·eatl'st brilliaU· 
ry ol' tinto will at last ~e 1111satisf:tcto1·y. We should 
therefore recommend to the student in miniature, to con~ 
tinue, at his leisure hours, to copy from large d1·aw. 
ingc; or l.Justq, in chalks 01· water-colours, as col'rcctly as 
pos~iblr, which is the I.Jest means of g'iling facihty to the 
haud in the drawing of smaller (igurcs. 

\lain!ing in miniature is of all others the most tklicate 
and tl·1lious in its process, being performed wholly with 
thC' point of tlie pencil. It i'i only fitted for works of a 
sin.all sit.t.>, and must be viewed 11ear. 

Colours 1LSecl in m.iniat nrt painting. 
In painting the face, the y<'llows that are use<l are fiv-e. 

Yiz. gall-sfn11r, tena Sienna, Nottingham ochre, Roman 
oclil'c, and Naples yell°''; the lattc1· three of which al'e 
opaque rnluurs, the other trnn'lparent. The grccus ~u:e 
rc111finrd tu one, which is sap·g1·ccn. 'l"hc l.Jlues are n~r· 
tlitrr, Prussian., indigo, smalt, ult1·amarine, and Antwrrp. 
The 1·rds arc ca1·mine, dl'op lake, Chinese vermilion, 
and I 111lian retl. Untlrr the cla~s of rclls, may also lir put 

~I~c:·1111~ 1~c1~~~~·cs~~,~~~' ,.\~:.~;t~'.)~'r,,i~1~1~~~n~r~~1~.!1, ~~~~,~~~;.; 
usetJ in the fnr.e, are bu1·11t nml.Jrr and tcrra tJe Cassel, 
and they arc only tu be usc<l in the mixtul'eS of dnrlr. 
'6ha'1cs. 

F'or paittting •ll'aperies, wc shaU only Rtlc.J to the above 
·Colours, lamp-black, king'.s yellow, and Jlake white. 
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q1wlities of the above colonrs when iised in mini11tnre. 
l't, .1w1J . liall-stonl' is u11c 0 1· the finest and b1·1ghtcst 

1 colm.1.1·s, aml a lasting oue; irnt 1t should he sparingly used 
in the. ill'sh tinls, its brilliancy being a11t to ovc1110\\Cl' 
a ll tht' other colou1·s. 

'l'cna di Sienna unburnt, i~ of a greasy nature, but is 
usrd as a Wilrm ycllo": l.J1J1·11cd, it is mol'c IJeautiful, par· 
takingnf three tints, yellow, ret.l, and brown . 

Nottingham ochre wo1·ks well; but on account of its 
lrcavy qualitirs must be used "ith caution. 

Roman ocl11·c is used with success in miniature paint
ing, as it wol'ks, when properly portioned with g11m
Watcr, cxlt·emely sl1arp and neat; and being i11 itself a 
warm coluuJ', communicates that quality to the tints it is 
worked in. 

Naples yellow, although adopted by some artists, is of 
a sickly hue, and has this very ball quality, that it ab
sorbs all colours that are either wol'kt~U on it, or mixed 
with it. 

Blues. Ultramarine excels all other·s in permancn cy. 
Prussian blue has no substitute, on account of its 

strength of effect and ti·ausparcncy .. 
Smalt is sO hanl that notlii11g but an agate flag and 

mullrr "ill pulverize it sufficiently. It is not tu be dc
Jlrndcd on for pe1·mancncy. 

Indigu is a useful blue, though it must be spal'ingly 
uscll, on account of its extreme depth of colour, nearly 
approaching to black; the best is called the t'ock intlig.1. 
1.'lte way to judge of its qualities is to break it, anti, if 
good, it will ha've a copperish hue; but if bad, it will be 
of a dead blackish cast. 

Vcrditrr is a fine blue, and much used by miniature 
paintcl's, not on ly in thcil' sky-g1·oun(I!;, but likewise in 
the delicate pal'is of the face. It l'equires to be YC1·y 
finely g1·011nd on a hard flag. As to duriability, it cha11-
grs in time to a dirty greenish colour_; on account of its 
being made froni co11pcr, care should be taken not to put 
the pencil it is used with much in the mouth, as it~ quali
ties are pernicious. 

Antwerp blur, is one of the greatest deceptions in the 
world, l.lci11g, when dry, a must beautiful bl'ight blue; 
Uut whrn wet aud fll'Cpar·cfl, a very dingy colour, and 
totally u11fit fur the face of a miniatul'e. It may be used 
in blue d1·ape1·i<'s or back-grounds·, but in nothing else. 

Sap-gr·ccn is a highly useful colour, when judiciously 
mixed with other colom·s; procu1·ing wann fleshy tints, 
which cannot lie p1·od11ced \' itltout it . Its extreme frans
parcnrJ am.I its pennanency, are strong recommendations 
in its favour. 

Reels. Ca1·mi11<', is a_ fine bright crimson, inclining to 
tlic scal'lct, and is 1·athcr an opaque colour: from it a va
J'iely of fine tints may bt' madt•. Tliel'e are val'ious kinds 
or it IH'Cp:tl'Cll liy chemists, but the deep kind is the licst, 
the lightest sot'l being frequently made so by adultera
tion. 

llr•op-lakc, made from tlie sl1earinr;s of scarlet cJoth. 
is a ple;1si11g Cl'irnson colour: its iucli11i11g to the purple 
makl:'s it prculinrly useful for the cat·natiou tints in pa.int
i11,e; lldicntc s11lijerts. 

Cili11csc nrmilion, when good, is a briglit red, nncl 
useful in mi11iat111·c pictu1·eB, though not to be frrely m~rd, 
itc; op.tcity rcw.kt•ing it tlangcrous to mix much w:th 

other colours; unt Ly itsell~ in touching the pa1·L> tliat re· 
quire cxt1·cmc bri§l•tncss, it is ofwo11clcrful !'ltrrirc. It is 
'e1·y <liffic1dt to find the i·cal kintl, tile common \'l:'rmilion, 
mixeU with lake or carmine, being a gcncrnl sul.isti:11tc, 
b:..it the spurious and the genuine kind vc1·y matr1·i;;lly 
ditfe1· in \\O.l'king, tile former being thick a11<l liea\j, the 
other thr contrarv. 

'l'lic 11ative 01· ;r1ineral cinnabar, or ,·crm ill ion, is like
wise ,-eJ·y fine jn Spain; and tiicFl'cnch have mines of it 
ir~ No1·ma111Jy. Thc1·c jc; a mctho:J ol']H".'.'Jl.ll'in,; factiti ms 
crnnabar, viz. Take six ounces or sulpliuJ', a11i.I eight o( 
qucksilver, mix them well; then set tliem 011 the fil'e, till 
part o(' the sulphu1· is consumt·<l, and tlir powder t'emains 
black; aftcl' lids,. it is sul.JJ.irncd twice in ope1i P'~ts, at 
the bottom of \\hich the ci1111almr re1rntins ,-l'l'J hrary, 
and streaked witli the lines or necdlt!s, some rc<l, and 
others briUiant like silver: thc11 take it al11.I pu1·ify it in 
tl1e folio\\ ing man11e1·: grind it well iu fail' watc1·, 011 a 
marble, put it into a glass or earthen \•es!;cl tu dry, then 
put ul'inc tu it, and mix it su tliat it be tliol'Ougldy wet 
a!l~ swim; then kt it settle, and the cinnal11tr ht.ting prc
c1p1tated 01· fallen, poul' oft' the tll"inc by i11cli11ation, aud 
put fresh in the 1·uo111 of it, lea,·iug it so all night, and 
rq~cating tl1e same char3·e fou1· 01· fire <lays, till tho 
ciirnaUal' is tlio!'oughly purified. Con1inuc the pl'ocess
w~th lJeatin,; up the '\hi!c ofa11 egg, whirh mixing \\ith 
fair water, pou1· it upon tlie cinnalJar, a11ll stii· Ilic w!tole 
about with a walnut-tree stick; cha11g\} this liquo1· two 
or tl11·ec times as allu\·c, and keep the vcs~wl cl use. rove1·
c~ from dust; wht•n used fop water.colou1·s, tern per it 
with gum~watcr, aud a. small quantity of saffcon dissuh-
cd will add to its brilliancy. 

Indian red is an ex.cc!lCut colour, not onh· fm· tor1ch
~ng t~1c deep red pal'ts, lJut likewise in st1·011g flesh ti 11 ts, 
111 bnght bacl\.-g1·ounds, and drnperit·s. 

Browns. Um!JCL' is very g1·casy, autl mixes 1111ki11dly; 
but, whcu Lurnt, is very useful in mauy parts of minia
t111·r. 

'rerra de Cassel, or Yandyrk brown, so calJec.1 frnm 1 

tlie \"ery gl'eat estimation the inimital.11~ painter or that 

:~~1;~:e~1;~t11·o~u~:~~gi~'l t~~~1:~ne~!~'~~i1;.u~1~~;;c::,:.11tl1~11~ t'~:;~i·l~I~ 
fo1·med by the junction of any colou1·s wliatc\ er. IL is, in 
its natural state, rather coa1·sc anti san:IJ; Lut "hen, 
iwcparetl, it amply rcp:tys tlie lal11n1r. 

Lamll-Ulack is ust>ful fur mixittg in liair culnur and in, 
painting Ura11C'rics. The sm•1ke of a ca11dlc received on 
a jJlatc, is Found tile Ucst, I.icing Llackcr than the cum·_ 
mon lamp.l.J!ack. 

King's yt•lluw i.;; a bright opaque colour, adn1irably 
calculated fur painting lace, gilt b111.to11s, &c. &c. lJut is, 
a rank poison, tlincforeslloultl be rautiuu:.:ily used. 

Flake w!ti(c, or rdincd white lea<l, is not to lie usetl 
by itself as a white, f'or to a certainty it will turn black, 
"h!cl1 cit·cumstanccs shoultl be nicely attended to Uy all 
ai·l1sts. Jf used in miniatu1•c painting, fol' linen, &c. it 
should be immc1liately cuvcrrd with a gla~s, wliicb 
method is tlie only one whit:li str.nds a chance of ]H'Ca 
serving its purity. For a farthe1· account of the l}ttalities 
of thC'sc co)!)urs, sec CoLouu. 

Among tlic aborn nccessa1·y colours, there arc thl'ee 
which requil·e to be IJurnt; riz. tcrra tli Sienna, umber,, 
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and lamp- hlnrk. For this purpose, the two former are to 
be put iu a crucible, which is to be covered and placed 
nn a hot fire: a11l1 when you think that the lump of co
lom· ilJ hot through, take the crucible from the fire, aml 
kt the rolou1· rool. 

The lamp-blark is to he prepared thns: Take some of 
1hc common kind; put it on a clran fire-shovel or plate 
of iron, uvrr the lire; inuncdiatt>ly on receiving the heat, 
it will brgi11 to smoke, on the ceasing of which yon will 
fiotd ) our lamp-hlack freed from the oily substance it 
ol'i.!.)inally contained, and fit for im1m:diate use. 

Gmn lUater. Choose the large w hitc piccrs of gum 
aral>ic, which at·c bl'iltle anti clear. IJut them into a 
dean J>hial; an1I pour water on them, well stl'ai11ed and 
di\'esteu of all sandy pat'licles. Let the gnm-water be 
about the thicknrss uf water-gruel, that is, so thick that 
you ra11 feel it in your fingel's. The fresher ruade, the 
better. 

Grindiug the colours, aml p1·cparing them for the pallet. 
I>l'ovidc yom·srll", if possililr, with an .agate flag and 

muller; but if that rornnnt conrenicntly be had, glass 
011es may answer, though not quite so wcJI. ,-l'he glass 
muller a11d nag must be lightly roughened \\ilh fine 
flour rmery, which will give it a sul'l'ace that" ill con
tinue a lYn,; time. Aftcl' being particularly careful that 
your flag, &.c. arc ffUitc clean, lay some of the colour to 
be ground on it, bruising it whilst tlry, gently with the 
muller; then 1rnt n few tfrnps of water on it, and grind
it vc1•y r:wcJ'ully, not making it too wet, as that will 
]>rcvcnt it from keeping suHiciC11tly undet· the muller·. 
'Vhcn you think it is finely gl'Uund in the wate1-, take 
your pnlJet-knifc, or a thin-edge<l piece of ivory, scrape 
your rnlour together in a litLle heap on your flag, which 
let <11·y fol' a short 1ime, then a<l<l you I' gum-water to it 
gradually, ha,·ing a piece of i\'ory near ydu, on which 
you are frequently to lay some of tile colour with a ca
mel-hair pencil, tllin; and if you 11c1·ccive the colour in the 
smallest dcgl'ce to shine, when d1·y, it is gummed 
rnou.;h; then you arc to scrnpe it off your flag and ti·ans
fer it to you1· palld. 

Then• :1rr sumc colout•s which will not bear a suffi
cient q1.ia11tit,- of gum to make them shine, without injur
ing their qualities, as smalt, ultramarine, am.I verditcr 
blurs. 

Of hair pencils. ..lla1111er of choosing them, c,S·c. 
Pcnril~ fo1· painting in miniature a1·c not made of ra

mcl·s lnur. lrnt of tile tips of sc1uirrcl's tails, and of th('se 
1hrrc a1·e t\\O kind~, the tla1·k 1.11·0\\11, anti )Cllowish 1·cd. 
}lcnril1i made ol' the lnUcr kinil a1·e c.:allcd saUle lJ<'ncils, 
a.nd a1·e of a sti/Tcr nature than !he otlici·s. 'I'hry a1·c a 
us<.'ful h.ind ofpcnril, as lon~as tlic ftnl' Hue attl1eend of 
1h<! hair rt·mai11s. on account of' tllrir rlasticity; hut the 
i11~ta11t the llt1f' is wo1·11 off, they, from their ha1·sh11ess, 
hl'rome u~rkss: at all events. no pencil can be supel'iot· 
1o crnc m1ult· of the commo11 kind of hair. 'l'hc error tao 
p1·t•\ ~dent amon:;-st young miniature painters, is that of 
}Jrrf~ning a vuy small }Jl'ncil fur their wm·k, vainly 
hoping. Lly the as~istanrc of such a one, to execute tht•ir 
11i~h11·r with mnt·e 11catl1lSS and accu1·ar); but in tliis. they 
"111. hJ t''l:peril•nrc. find thcmscln~s nii.,.takeu; the finest 
and most hi.~hly finished 11ictures l.Jeing executed with a 
middlc-s;zrd 11cnril. the poiut of\\ hirh b1•mg net ouly suf-

ficientl>: neat! but from ils body containing a quantity of 
colour m flut~, ~nables the artist to give that 1:'1cllow 
fi1·m touch which 1s so gnierally admii·c<l IJJ co1111111s1irurs 
in the ad. The young a1·tist should choose a mitldlc
sizetl pencil, with a good sprh1g anti poiut, IJuth of whicb 
he will know by drawing the pencil lightly th1·ough his 
mouth, and touching it on his thumb-nail; if lie finds it, 

~;~e~~~:i1~1~<!~11~~\~1 1's ';cio~~ :f~:~~iu~~\~i~h!~!o ~.~! ~~:~~ 
pencils possessed of that quality, which arc deficient in 
auotltcr material one, namely, that of a good point, that 
must be \'ery cautiously looked to, by tul'tling the pencil 
round on the nail, in CHry direction, obscr\'ing the haiu 
at the point keep equally together of a length, and 11one 
shootiug out 011 rit11cr side (which is often occasioned by 
the peueil-maker putting the hair into the quill with a 
twist in it). All these defects being carefully guardetl 
against, you are sure of being in possession of a very 
111·lncipal mate1·ial for miniature paiuting. 

lvoRY. 

.lCetlwd of choosing, b/eaclting, and prepa1"i11g it. 
Of h·ory there are various kintls, the distinction of 

which in this a1·t is of very material consrqucnce. hory, 
ne\\ly cut, and full of sap, is not easily to be judgrd of; 
the gcnm·ul transparency it exhil>its in that statr, almost 
precluding the possibility of discovering whether it is 
coarse.grained or flue, streaky or the cont1·ary, uulrss to 
the a1·thit who, by a long course of expcricnn, is famili
arised to it. The best way to discover tlte·quality of it is, 
by holding it g..ainways to the light, then holding it up 
and looking tlll'lntgh it, still turning it from si(]c to silJr, 
amt vel'y narro'' ly observingwhethc1·therc al'e any sti·caks 
in it; this you will, unlrs the ivory is ve1·y freshly cut, 
easily discover; and in this you cannot be too particular. 
'l'hcl'e is a species of ivory which is ve1·y bad fo1· paiut
ing on, although it he.s no streaks in it, 1.JCin.; of a horny 
coarse nature, "hich "ill never suffer the colours to be 
th.rown out in the brilliant manner a fine s1>ccics of ivory 
will; you arr therefore uot 011IJ tn Ur cautious in choosing 
irnry free from streaks. but likewise that which has the 
finest grain anti close. \Ve sl1all nowprocrecl to treat on 
the ma1111r1• or prepat·ing the iVOJ') for painting on. 

You are to heat a smooting iron in so sm~ll a tlegrre 
that you cm1 hold ) ou1· hand ~m the face of it, ~o long a~ 
you can reckon three or four in nimlrratc time: thl'n vut 
ym~r ivory l>ctwccn. a clean (licC'e of foltlcU p<lprr, on 
wlu.cl~ place the hot iron, tu1·ning JOUr ivoi·J frtque11tly, 
until 1t becomes a t~an'\parrut white; for you a1·e to o~· 
serve tliat very part1cuL11'1J, an opaque while not amrncr
ing fu1• face-pai11ti11f~ in miniatu1·e, as it wouhl C'1re a 
harshness aw.i ~nplcasant.appea1·anrc to yot1r pid~1rc. 

When you t111n!~ your ivory is suflkiently "hite for 
ynur poq~nse, lay 1t 1.mdcr some flat \•-eight until it cools, 
as tl1<~t will Jll'~n·nt its warping. Then prorct·d to pre· 
pare 1~: for wl11ch pu1·pose you muc;t 1io11111 \ snmP pumirc
~tone 111 a m.ortar. as rlca1: and fine a~ ) nu <•H•. which put 
1~1to a finr 1111~11 or camb1·1c bt1gt tying it :\ho•it rnidw:1)·, 
tight, but lea,!11,i; room for the pumicc-du•.t tu~ift tlirrwg'.1 
the Uottom. fli.en get. a long mustal'cl-holllrt pcrf·. ·ly 
cle~n a11<l tlry, .m \\l11ch susprn1l tlH• pumi,···-dt...st. fo
nring the top with tl>l· muzzle of thr bo:J;", !')·)th a l Jl')thrn~ 
can come out; then shake thr bottle :sm.u·tly in) oui· limul, 



PAINTING. 

when the fine pat·ticles of tl1c pumice will sift out, and re
main at the J.wttom of the IJuttlc, thc1·cby l>reve11ti11$ auy 
coat·se grains from bring ~mongst what you are going to 
use, \\hu.:lt would vc1·y tn<~kri.tlly injurc)·our ivory. Your 
pu111icc-llust \Jcing pl'l·parcd, scrape the leave~ of i\·111·y 
with d slHu·p pc11-k11ire, u11lil the scratches of the cutti11g 
saw arc cntiL·cly oUlitcratcil; then take either a piece uf 
Dutch poli::il1i11g 1·ush, 01· a piece ol' midtlling fine patent 
glass papci·, a11ll carcl'ully polish your ivory with iL, nut 
LIJ pa:-;sing )'UUI' harnl lrnc.:kwarcls antl l'unvat·ds, but ill a 
circuJa1· 111a1111c1·, until you l1ave it pretty kvcl; tl1c11 stl·0w 
some of JOUL' pumice-dust 011 the i~ory, antl put a few 
<lrops of'' alcL' on it: w\iic;h done, with yom· 1nuller wol'l< 
on it in a Cil'<mlrir m<\11Hel' as \Jcfore, until your find C\'CI'Y 
iia1·t lias equally 1•t•cciYed tlic pumice, which you will kuuw 
Lly its cxliiUiting a <lead grave appearance; tl1usc pa1·ts 
v .. hkh have 1wt received the pumil:ccontinuing to shine in 
spo(s, which) 1rn must sti ll labour to do ?.way with ) out• 
1mmicc antl muller. " ' hen you iintl it pumiced to ) oui' 
batisl'action, take a clean sponge and fai1· water, with 
which g~ntly wash your ivo1·y free from the puuiicc-du8t; 
taking can! 11ol to t·ul.i it hard, l'or feat· of giYiug the i "°"Y 
a gloss thilt woul<l pl'cvrnt your colom·s frum taking on it 
so plcas.u1t as you could wi:,11; arte1· this lay you1· i\'ury 
to d1·y, and in a rew hou1·s it will IJc fit fo1· t.sr. Tlil'n 
}l:ts tc it oa a piece of WU\ c paper, Uy touclii11g the I.Jack 
or it 111r1·cly at tlic cUges; as gum watc1·, or rllly other l'C
mc11t, l>Liug put 11ca.1· the cc11t1'e of yn111·i\•01·y, will cause 
a dark unplcas;int spot pc1·l1aps to appear through, in tlie 
vcl'y part whc1·c )'OUl' fat:e is to be pa111tcd. 

Instructions for mi.x·ing compound tints for the face. 

Puq1lc is f~1·metl of citlicl' ultl'amal'inc~ Prnssian blue, 
smalt, Ol' il1d1go, mixed with l'itllrr carmrne u1· dt'<IJ' lakl', 
Ultramarine, although the most beautiful and \.Jl'illiant of 
culuu1·s IJy itself~ yet in any mixture it loses that pc1{t·C
tio11, lrnt still 1·ctai11s a suiHcil'nt share or IJ1·ig!i1ncss to 
rrntlc1· ita t.lc!:iiral;le tint in the purplbh gl'l'Y ~hadcl\\.'S of 
the face. t>i·ussian blue mixed as 1Jci'o1·c-111c11tio11ctl, 
makes a lJright cu• dark purple, acco1·di11g as the quant.i 
tics ul' either colou1·s arc pol'tionc<l; Uut indigo makes still 
<lal'kcr, owi11g to its great natu1·al <lepth oi' col_our. Smalt 
nncl carn1im', u1· ht kt, form ncal'ly the same t111t as ultrn
m.lri11c, aud may I.Jc used nrady fo1· the same purposes. 

Gi·ey. Of grey ti11ts U1e1·e al'C vat·inus kinds, accimli.ng 
to the suUjccts thC'J al'c rc'luil-cd fur·. A warm grcJ tu1t 
way lrn made Uy d11ly pu1'tiouing· lwr11t tel'l'a 81l'nna, 
}>1·ussian \;Jue, and drop lakt·: the mol'C tcna Sicn11a in it, 
the w;.u·mcr tlic tint; the 111u1·c Prussian IJl11e 1.rnd lak1·, 
the colt.ler. A1rnthcr grey tint, used with success by 
some c111inc11t miniatul'e painters, was composed of i•r11 s
sian 1Jl11c :rntl Chinese vnmilion, I.Jut on accl)unt of the 
unkind nu11m•1· with wl1it:h vermilion inco1·pu1·ates wtth 
a11y otllCl' Coloul', it 1·crp1il'C a gt•eatcr }ll'opoJ'liun or gum 
than orlii11a1·y to make them wo1·k or keep togethi.:1·. .\ 
tliit·tl gl'ry tint, which is an excellent one, is formed of 
c.lrop lakt>, Mtp green, and Prus~ian IJJue. 

Olive tinls. A very fine olh•e tint is formed of gall 
stone, Nottingl1am ochre, :rnd carmiuc,or lake; and anoth
er of sctp gl'ecn a111l lake simply. 

Of hair tints. A beautiful hait· colour, ci titer dark 01· 
Ji .... ht, according to the quantities of colours , is made of 
c:1·111i11e, htmJ1-lilack, and sap green, 'rho manner of 
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forming it is only to Le acquired liy practice; but when 
once attained, will be foun<l '' orth the time of tbe h'iaJ. 
'That ve1·y ditlicult tint which is often to lie met with in 
children's hai1·, by the proper ju11ction of tlicse colours will 
\Jc p1·otl11ced to pe1·ft·ction. Othel' hait· tints may I.Jc mat.le 
of terra de Cassel simply, or IJy the addilio11 of Iamp
IJlack. Some exccllc11t painlers mah..e all Llicir hair tints 
of burnt tcrra Sienna, lamp.black, and Nottingham ochre, 
the latter IJcing adtlcd only when thl'l'C is light hail· 
wanting to \Jc reprcscntetl. Uurnt umber has bern sub
stituted for tcna Sir1111a, along with the lamp.IJlack, and 
forms a good ti11t; I.Hit care must be taken to aruill either 
tlic greenish or reddish i.:ast, which it is apt to 1n·oduce. 

1'ints for flue li.ncn, gau;:::;e, <S·c. Of' all tints in trans
pat'ent paintiug, suc h as a.l'C tlill 111inlatu1·c works ol' tl1e 
prrseut day, there ai·e none mol'C c.litlicult to asCCl'tain; 
fol' the tlelicacy not only of mixture, I.Jut tile delicacy of 
touch, conveys the idea of IJeauty in the tlii11nrss anti rohl
ing of fine linC'n 01' gauzr, the true p11i11ti11g or \\ hich 
throws a veil m·c1· the defects in othc1· parls of tlic picturr. 
'Ve shall t\1ncfu1·c unly ollscrvc, that an) of the tints, 
under tile head of grey, will, p1·opcrly 111a11;lgctl, answer 
tile purposl'. Havi11g 11ow pointed out the 111a1111cr of 
pl'cpal'i11g the tlclicatc transpa1·l·11t tints for miniature 
painting, we proceed to t1·eat oftlic grosser ones, namdy, 
those for d•·apcries. 

Of col01irs propel' fol' men's drnpe1'ies. 

'Ye shall, nmk.r this head, make snmr .r;enf"t·al obsrr;.. 
vations; tl1r fil'st of wliirh is, tliat i11 all cloth {lra1wl'its for 
mc11's 1101·traits, it is 11cccssal'y to ail<l some flak~ white; 
as it not only gi\'cs tile colour tile dcatl appearance which: 
cloth exlii!Ji1s, I.Jut likew ise its l.ici11g inco1·po1·aU.•tl with 
the Hake white, gives it a I.Jody ''hi cit m:1kes the flesh 
tints appear to mot·e atlvantagr. Tlic '11ext o\Jst·rvaiiou 
is, that in grintlin g up yum· draprril'S, you arc to make· 
them appear :;;e-veral dt•grecs 1igh1e1· iu culuu1· than you 
want them tu \Jc ·when lh-y, fo1· this 1·eaSon; the f1.1ke white 
is a colour so very l1l'~n-y, that, artrr yuu iloat in your 
coat, it "ill sink to the l.Jotton1, and lean vour cololll'& 
scvet'al 1k;.;recs darker than when it was \fef; and jj.nally 
you a1·c not to be too heavy or tltirk in Ooati11g in yout• 
draperies, !Jut merely to sec that ) our colou1· is cvculy 
spread O\'Ct' the part. 

rfhcre arn four mutks of working i11 miniatuJ'e paint
ing; namely, lloatiug. W:\sl1ing i11, handling, and nrnrking~ 
rrhc first Jll'ol'rss, \\liich is fl o atin.~, and is chiefly ust·d 
fut· dl'apcl'irs , is thus pc1·fo1·11H'll: Having mal'kctl with 
your pencil "here you1· drapery is to Lie, g1·rncl up youl· 
colour 011 )'Olli' flag (nnt putting 3. r1uantity Of g'llln water, 
that would make it shine, as it wuuld lh1stl'atc yo111· pur
]iose); then take a la1·ge i:;oft hair pencil, and h~n ing 111·e
' ionsly laitl your ivo l'J on a vt•1·y kvl'l t<tblr, fill J'HH' 
pencil plcnti!'ully with the colour, awl lay it quirk all 
ove1· tl1e parts ol'the ivory )OU wa11tct1ve1·cd,sel'i11g tl1at 
it runs 011 every part equall), "hirli, if kept in a proper 
iluiU slate, it will t'eadily llo; then lay it in some pl are to 
<l1·y, "hen it is not likely to t•rt·cin dust, \\hen .' ou "ill 
have a fine level sut'fact' reac.lv f!l wurk the shat.lows of 
youl' drapery on in a rnupk o(hn11rs. '"ashing in is pN·
formcd whrn you1· pieturr 1-; 0•1 y11ur 1lrsk, b) filling your 
prucil moc.lcratrly with col»ul', and gh ing a Yel'Y b1·oacl 
stroke 1·aU1cr faintly, as tho contrary would not mlB~·c1•; 
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this manner is chiefly usrcl in brgi1111ing the hair, back 
gr11u11ds. and likewise in Jayin.i; on the grncral flrsh tiut 
of the face. lt is also used in the first touches nfthc<l~u·k 
shadows. which ought to be l.Jcgun faint an1l l.11·11acl. Hand
ling is tlrn nrnnnc1· in which :ill the fleshy parts of tile 
minhturr must lie wo1·kcd, after t!Je fi1-st wa:;hing in; and 
lastlJ. 111a1·king consists in the sl1arp-spi1·itcd tourlics .!li
ven to thr cliffo1·ent l'catut·cs~ in ot·de.r to girn tl1at animat
ed appearance so necessary to constitute a fi 11r picture, 

Dlack. draprry is fo!'mcd uflamp-black lrnrnt, and flake 
\\hite; and must be laid in with a good deal ol'tlie latte1·, 
as othe1·wh;e it woul<l b~ very <lifficult to manage tlic sha
dows so as to 1w0Uuce a pleasing effect. 

Blue th·ape1·y may be ma<le or either P1·ussian IJlue, or 
Antwf',J'P blue, mixed with white; iridigf) I.ming too mud1 
i11cli11rd to a Ulackisli cast. 

G1·een drape1-r is well made of king's yellow, and Prus
sian and Antwer·p lilue. The mor·e Ulue, the Ual'ker the 
green; and tlic more yellow, the cont1·ary. 

Yellow drapel')' cannot be so wcJI l'epresente<l by any 
colour as king's yellow, laiU thin, with a mol.le1·ate quan
titv of ~um in it. 

brab:colour is well 1·e1n·esented Uy a judicious mixture 
or umbe1·. in its raw state, and flake white. 

A queen's Urown, as it is calll·d~ is malle of b111·nt Ro
man oclirc, a little lamp-black and lake, with tta~c white 
amongst it. 

Claret colour may be well rCjffl'sentC'il by a mixture of 
t-rna de Cac;sf·I, a lit.tic lamp-black, anti lake. 'l'hc mo1·c 
Llark and lake, the l\rcpc1· the colour. 

Dark l11·own ca11 Uc formrd hy a junction of Notting
Jrnm orhrc, lake and lamp-black. 

Lilac is made of cal'lninr, P1·ussia11 Lluc and flake 
wl1i!<'. 

G1·cy can hr ftll'lnrc1 only of lamp-black, flake-white, 
311(1 the smallrst fJuantity of lake laiil in vl'I')' thin. 

RcdcEs!J 1J1·own is hl'st made of ludian i·ed, YC1·y liltle 
Jamp-Ulack, ancl Hake whitr. 

Scarlet is a eolour Yc1·y diOlrult tn lay Uown rules f111· 
rnakin~. ns in son11! pirtu1·cs it is l\angrt·ous t.u make it 
1oo bri;;;lit, fo1· fl·;u· or hul'fi11g th(' cm·:t of the farl'. liy 
its U1·illiancy cakliin.;thc eye too 1·cadily; consrCJ11e11tly, 
Hihe subject you a1·c painting frnrn life i!'l ''e1·y 1i:ile, )OU 

1·u11 a rc•1·y grcnt 1·isk by anncxin.; a HTy Uriglit sr~\l'let 
to hi5 pictu1·e. We shall thr1·t'f'orc nnly 111c11tlon tlia.t a 
''t'l'J bi-igl1t scarlet is made of Cliinrsc vt~rmilion and car
Jni1w, ground to.~etl1er (without any Hake allfl wliitr); 
mHI ii' you want it still rendered brigJtt,'r, when it is ili'y, 
'fill ~, 0111· pC'ucil "ith }llain carmine, n1ix"d "itli thin g11111-
watr1·, antl g!<t'l(': 1n-e1· iL nicely; 1J11t if, 011 tlic ro11t1·at'y, 
lOU \\'ii..11 (O sadden, 01' take ;\\\a)' ll sha1·e or its Lrillian
<·r, add n little flake white to it, and Lh<it will ha.·c the 
desired cff,ct. 

Of 1iainting the face in miniatur~-. 

You nrr first to provide yonrsr1fw;th a mahogany rksk 
fir fictinting· on. which is a box ab:iut fum·tecn incliec; liigh, 
a·1d a foot liroad on thr top; thrrc is to I.le a lid 1·0,·er0d 
with gn•r11 cloth. which is to Jrn,·e a pair ·or small liingrs 
nt th~ front, and to lift occasionally with a suppol'iing 1·ail 
at the back. and notches. so as 1·eadily to adjn~t j 1. to any 
height. About the middle of tt1c green cloth tli r re is to 
be a sli11 of wry thin mahogany, glued at each en<l, but 
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the centre of it left free, to fasten your irnry by, slipping 
it Lietwccn tlie mahogany and ~i·ccn cloth. 

Tl1c next thing .)ou arc to fl.bsri·vc ii:: the choice of your 
Ji.glit, \Yliich in this k~nd of 11ainting cann~t ~c too par
t1cula.1·ly attended to; it not I.iring like oil-pa111tJng, where 
the rays of the sun may lie kept out IJy blinds, &c. with
out causing any material incom·c11ience. A 1101·U1 light, 
or as nea1'1y as possible to it, must Lie attained. If tl1ere 
nl'e mol'C thm1 one window in the room, I he second must 
be closed, so as to admit no light; and the one you sit at 
is to ham a green baize Ctll'tain against the lo~•er part of 
it, to reach al.inut a foot higlic1· than youl' head, as you 
sit at yuur painting desk, with you1· left ham) towards 
the li;;llt. 

Having placcll your sittrr at the distance of about a 
yard and a half from you, begin drawing the oullines of 
the face; and in this lie Yc1·y parliculal', as much drpe.nds 
on it. \\'hen you 113.Ye them drawn correctly, Uegin to 
laJ in the colour, faintly, of the iris of the CJ<', tlieshadows 
under the cye-1.Jrowsin a grty tint, an cl uuder the nose rath
er a warm purple, in broacl faint washes: ever krcping this 
in yot.ir mi nil; that you must, in the 1u·oress ofpaintin,; lite 
face of' a miniatul'C picture. go on faintly at Uic br.gi11ni11r.;, 
and not hm·ry iny011r colom·s, assuchconcluct will, tiJ a C('l'

tainly, make you1· tints look dit·ty, and ymH· pirt111'f' lia1·sh 
a.nd <lisa~rccble. Ha\•in,!.). as l>cforc uLsencd, laid in your 
~;l'ry tints whe1·e your shadows arc tn fall, ;;o 011 bcight
cniug them by degl'ecs, working in liatc:hcs with a mid
dling full pencil, not too washy, nor too dry; as tile fo1·mcr 
would be the means of muddying yout· coln111·s, and !he 
lattl·r would make them raw. '\"hen you think you lia\'e 
pl'Ctty stron.gly nrn1·kctl out, and wo1·kc<l 11p the shadows, 
mix a \\·ash of either gall stone,_ or Noltin.~liam orhl'c, 
n11d di-op lake, with which faintly go O\'er fh0Jlesl1y pai•ts 
of the face, where the shadows do not come; anti then 
prnrcrd to heighten tile ca1·nations on the clicrks, the co
lou1· of the. IJeartl, if auy such ~ppcars, still wo1·king in the 
handling manner all'cacly mrntionC>d, in rarious <.lil'C'C
tions; sr) ti.at, after some time woi·king, the i11t('l'SCCtions 
appear like so 1na11y 11icc points or dots. 01.Jsrrn, as a 
general rulr, that it is rnucli casict· to wa1·m tl1c tint~ of 
your face, than to cool them, by woi·king iiroper coloi:rs 
m·u· it. Jt is thC'rrforr IJcsttn hrg·in will1 roul grrvs and 
p111'pks, aml towards the fi1lis!ii11i.; of thr picturr, "tn adtl 
warmth, if ncress~H'.r· by gradually woi·l .. ing surlt roln111·s 
as ga1l-~to11r, ten::t Sienna, or the like. O\"rr, in addition 
to the C'armiue 01· lake that may Uc 11cccssa1'Y to pl'o<luce 
the tint of 11a.tu1r. 

GENERAL 0DSl~RYATIOl\"S. 

From t11e rn1·ic-ty of style nrloptcd Uy difforrnt minia
ture 1~ainte~s, it.is very <lifficult. fur a young lH'glnncr to as
cci·tam wl11ch is best to be followed; 01nd as tltere j;; a 
certain degree of mechn11iral attention tu !Jr paid to tltc 
management of the water-colours, to prrSC'i'\'C them rlrar 
and free from muJ<lim~ss, "liich is difficult to attain. we 
recon:mcml ~o tile )"l"Jnng :u:tist to.p1·ocure a goo1l minia
tur<', 1f p~ss1b[r, and k eep 1t by hnn, obsenin.~ the style 
of pr nc1ling antl managrmrut of tlie rnlollr, at 1he same 
letting 1mt:1re be h.is ~u ide in the marking of his features 
and col; t: ~·m .~ of h\!'l p:ctare. 

In t he rn:umg:;n1,-nt ;)f hark-grounds, fl1c voimg pnint
ei• is to observe thir twofvl<l 11urpose: that of giiin.i;- th• 
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lights their proper nlue; antl on the othc1· han~, of har
monizing the colonl'S of the face, IJy artfully cni;;·aging 
the eye with somewhat of similitude in the back·grn11111l 
to a tint in the t'acr, wliic-!1 othc1·wise, in coursu of"work
ing to express a pa1·ticula1· part, mig·ht appear tuo [Jl'C
vaJent, 

In paintin;:; a head, on an oval picCQ of ivory, such as 
the [ll'csent fu1·m of a miniatu1·e pictu1·r, draw tltc chin 
as neal'ly as p••ssible in the ce ntre of the ivory, unlt·ss the 
person is very tall, iu which case it must lrn higher up; 
an<l if ve1·y sliort, the conh'ary. 

.Mosaic 11ainti11g. rrhis wonderful branch of al't, im
pt·oiiedy callcLI paintin.;, almost defying · the hanil of 
time, has been practised in many countries; but the 
finest works of their kind, an1l those by which the mutl
el'llS hare 1·ctrieved tl1c :ll't, which was in a mauner Jost, 
ai·e those in the church of St. Agnes, formerly l11c temple 
of Bacchus, at Rome, at Pisa, Florence, and other cities 
of Italy. 

'l'lic nrnst esteemed among the works of the moderm; 
are those in the church of St. Peter, at Rome. There 
a1·e also ve1·y gootl ones at Venice. 

Mosaic wo1·k is comp<>sed of small pieces of gla.si;, 
marble, p1·ecious stones, &c. of \·arious colours, cemented 
on a g1·ouml of stucco 01· mo1·tar, in imitation of painting. 
It is generally employed in copying 01·iginal pictu1·cs of 
tile highest value in the a1·t. 

In pc1·1'u1·mi11g this work, it is requisite to pro\' itl~ lit
th~ pit•ccs of glass of as nuny different coluu1•s as can 
J>08'ibly be got. 

Fu1· this p11rpose a glassmaker's furnace being pre-
1rnred, and the µots and crucibles full of the matte1· of 
which glas11 is made, put into each crucible ,,,Jiat culou1· 
01· dye you think fit, always Ucginning with the weakest, 
antl augmr11ting the st1·ength ol' the colour from crucible 
to crucil>lo till you come to tile deepest tinctut·e. 

·w hen tlic glas has Ucen thoroughly cuncocted, anti the 
colours ne i11 thci1· per foe lion, take out the glass, !wt as 
it is, an<l pout· it on a smouth mal'l.11e, flatting it down 
with anotht·1· similar ma1·blr, and then cut it intfJ slict's 
of equal bigness, an<l aUout the thickness of au inch aml 
a half. 

'!'hen witlt an i115trmnrnt, whirh the Italian'i call l>t>C
ca di cane, yon must makt srune pieces s'luare, and oth
c1·s of lliffrt'Cnt fo1·m~ and siz(":S, as occasiun requires. 
'l'h cse pieces arn tr> lJe orderly dispost•<l in cases. as in 
p aiuting in fn~sco. It is w..;ual tn range all tbc d ifferent 
tints in slu•l l..::, an<l accoi·rling to tlit'ir co]ou1·. 

1f it is tlcsi1·cd to liavc .~nld, cithl'l' in the ground of 
the painting, n1· i11 the 01·11aments or dl'npnics, hkc 
snml' of the pie.ct·s of glass, fol'mctl ancl cut in the 111a11 -
Hl'r h<'f'111·c mc11tio11ed; mnistei i these on one sidp; witli 
g11m-watc1·, and rtl'tt-rwartls lay th(·m orer with 1 ~~,11· goltl; 
ih cn put l11h; piPcr,.01·scvr1·nl pit"Cl'S at a timr, on a lit·c. 
sliun·I. an!\ p!a(·e it in the mouth of' the ru1·11acc, after 
you lnl\'l: first niVcrrd thrm \\ itli anotlir1· lwllow p'il'ce of 
p;lass. IA these stan<I till they ;u·cjust red: hot, thrn 
draw thr shovel 011t all at oner, ancl tile. ~old will hrrnmc 
so fi1 ·mly ::tlt:u·heU lo the glass, that it will HC\' Cl' aft1• 1·
wa1·d>i come off, 

Now i11 ordcl' to apply thrsc scn•ral pinrs. a 111!. '1! 
of tllrm, tu l'orm a pict1u·r, in tliP firs' pl ;wf' i.i· ' !1• 1 
ca1:tuou or tl.c.sigu, as thb is to Uc fr tt; .. •· ·• 1\ 1 l li..: 

ground or plaistel' hy calking, as in painting in fresco. 
8ce FRESCO. 

As the plaistcr is to be laid tliick on the wall, antl 
th1·1·cfnrc '.Yill continue f1·rc:;h a11d suft for a consitkra\Jlc 
tirne, thl're may be enough prepared at once to serve fo1· 
ac; much work as will take up three or f'uul' daJ~· 

This plai;:;;te1· is composed of lime matlc of hard slime, 
wi!lt lnickdust ve1·y fiur, gum ll·agacanth, autl whites of 
t•gi_;s~ and having been thus prepared and laid on the wall, 
and the design of what is to be reJ>l'CSe ntec l fransfti1·rcll 
to it, take out tlrn little pieces or glac;s with a pa :r of 
pl)'l'l'S, and ran.~e tlie.m one after another, still keeping 
sti·ictly to the light, shadow, different tints :.uul colout·s 
which am tn be represented; pressing 01· Hatting them 
dowu with a rnlcl', wliich serves !Joth to sink. them with .. 
iu the gaDund, aml render the surface e,·cn. 

A Jo11g time and tedious labour arc requisite to finish 
the wo1·k, wliich will be more beautiful as the pieces of 
glass arc mo1·e uniform and ra11gcd at an even height-. 

l 1 ieces of mosaic work pcl'fo1·me(l with <.'X~;Clness ap. 
pear as smooth as a table of muble, and as finished aml 
rnastel'ly as a painting in l'rrsco, with this adrnntage, 
that they ham a fine lustre and will last for ages. 

.iJfosaic work ef marble, an<l prccio!ls stones. 
'rhese two kinds ul' mosaic bear so near a resemlilan.:e 

to each othe1·, as to the manner of working, that, to avoid 
1·cpctition, we shall gh·e tl1cm both umlt'l' one, taking 
notice as we proceed, wherein the one differs from the 
othr1·, either in the sawing or the ranging of the stone~. 

Mosaic WtH'k of nu1·ble is used in Ja1·ge works, as in 
pavements of churches and palaces, aml in the in r rusta
tion anti veneel'i11g of the walls of edifices of the same 
kintl. 

Mosai c of prrcious stonrs ia only use1l in small work!'f", 
as ornaments for alter-pieces, tables for calJint'ts, &.c. 
on account ul' tl1e excee<li11.;· p1·ire of the materials. 

Process of mosaic pafoting. 
The ~round of mosaic mu·ks wholly marble, is usually 

a rn.1ssive ma1·ble, either wliite or lJlack. 
011 this g·1·1hmtl llie <.les!g11 is cut \'fith a chisel, after it 

has hl'e11 fi1·st calkC'd. 
After it bas 1Jcc11 cut ofa cons!cle raLle deptlt, i. r. an 

inch or morl', the cavities arc filled up with marble of a 
111·opc1· coluu1·, (111-."it st.·lerted accol'cling to the co1our·s uf 
thr desi~n, (11· oi·iginal picturn to be Cl1piecl,) ancl redu
ced to the tl1lrkness of the in<lentm·cs "ith rnriou:> in~ 
str11ments. 

'l'o make tlie pieces thus inserted into the in!lenturrc; 
rleave f'ast, (whose several colou1·s aJ'C to imitate the 
t!nls of the orig·inn.I cle8ign.) a stucco is compost::d oC 
lnn c and rnal'l.1!P-dust, 01· a ki11tl of mastir, wliich i'3 ]ll'C

p;i1·pd Uy cal'11 \Y01·kmiln al'tcr a diffr .. rent mannL'I' peculiac 
to him.c:;clf. 

Tl1<' fig111·es IJl'ing mHkrtl ont, tl1e paintn or srulpto1~ 

!: ~1~.~~!11~ ,\!~·,·~ ;~ ~ ': l~~I tg~~ul:i~ ~: i :l t~~~ I~ c;:11~ u~ -i~I:~ ~ ~~\~n ',~·~~~ 1;~1~~1~1~ 
stt·ok''S or l1a trhing.'i in t/w place ~·d1rrc sh:ulow .., a:·13 to 
Ur; anil af't 1· r il l' has t·11.;1·avt• 11 \\jth lhC' clti ..,cl all rlie 

~~1; : : 11\1~~1·~: 1 
\';: ,«'1 ';; ':·,'t · ~1l~~,.~~ :~ lG.' cl~?i1t;;; ~: 1~ ~::. t'.~1L/1'1~< · ~1:~1.a~:l ~ ~ 

'. 1
1 :~ · ~~ ,,:1, '.trt1;1~, · a1:·;.\~ k~' l:~'.:i hi·~i. s1~1~~;::~:~: :'.'-,\, ;~; 11 h "~::~;:c~1~f 

1J1· •• tt-~1 ..:t1un1 t ) Lt!u•s away the mastic, polishes t4e war-
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l>lr, and render~ lhe wholo so C\'Cn that one woulcl ima
Sinr it only ronsisl(•d of one picc('. 

This is the kirnt or mosaic wo1'k that i-. sern in the 
churrh of the Jnq)id-; iu Paris. and the ch.q1d at \-er
saillrs, and with '' liich some cnti1·c apartments of that 
11alacc are inCl'u'itilf('tl, 

As for mnsaic wo1·k of pr·eciou~ stones, other and 
finC't' instruments arc require() than tlinsc tzsed in mal'l.Jlc, 
as drill-., ''heels, &c. used Ly lapidaL·ics, autl engra,·crs 
on sto11r. 
A~ none I.Jut the 1·iclic~t mal'lilcs and stones arc used 

in tld~ wnl'k, to make them go the fu!'ther they a1·e sawn 
into the thinnest slices or coat'i imagi11aOIL', sca1·cc ex
cet·ding half a line in thickness: the Olock to be sawn is 
fastened fil'mly "ith cords 011 the benrh. and only misctl 
a little on a picrc of wood one Ot' twu inches high. 

'!'wu il'Oll pinq, '' hirh arc 011 uuc side uf the block, and 
'\)deli srne to fasten it, arc put into a ,-ice C(111trind fol' 
the purpos<'; and wilh a kind of saw 01· bnw, made of fine 
l.11·ass '' i1·l~ bt•11t 011 a picrc of spungy woo<l, together with 
<'llH'l'J sltt'pC'd in watt•r, the slice is gradually fashioned 
Ly folio\\ in;; thl'Stl'okc o[the design urnde 011 pape1· aud 
gluC'cl on the pit•rr. 

\Vliru thcrl' arr pieces rnough fastened to fol'm any 
our e11til'c p;H't of the design, tliey a1·c applied to the 
gr1rn11d. 

'l'hr grn1111il "hich supports this mosaic work is usu
ally ol' fret··~to11C'. 

'btc matlrl' "ith wliich the ston{'S arr joined togrthc1· 
is a nwstir, 01· a f..h1tl of stucco, lai.J n·1·y thin on tile 
slices of' ma1N~, Ox. as thry a1·e fashioned; this being 
clonr, the sJirl'S arc applicc..I \\ ith plyers; anti if in any p;u't 
thl'y a1·c not (•itlu•1· squared or rounded sufficiC'ntlJ, so ns 
to fit the place <•xartiy into" liich they al'C. to be i11sc1·fl'tl, 
th<'y a1·c b1·ought dim n, \\ hrn too lugr, with a brass 
file 01· rasp; and \\ ltl'n too little, a dl'ill, and other 
i11~f!'l1111rnts u~ctl by Japitlal'ies, arc usctl to su11ply tlic 
clcfit:irut pa1·t. 

,fl[mrner of performing mosaic 1t·ork of gypsum. 
Gn,•rnm i"i a kind ut' coa1·sc talr, or a shining t1·a11s

)Ktl'cnt stone, f'o1111d in the quanirsor .Mo11t-l\la1·t1·c, 11rar 
l'ru·is. It is <liffc1·r11t froiu the plaister of l>aris, but re. 
tains tl1e name which the llomans gave to tile plaistcr, 
,·iz. ~)Jl'illlll. 

Of tl11s gypc..um, or stone calcined in a kiln, and beaten 
in a mrirt:.u·, and siftl·d. tlie f'1·ench ham made a sort of 
al'tifiri.\I 111a1·bl s, imitali11g paccious .:;tonrs. and of these 
thry compose a kintl of mosaic wo1·k, which docs no~ 
c•1111e far sho1't either of tile durableness or the vivacity 
of the natural stones: and which, besides, lias this ad\1a11-
tage, that it admits of rnntinucd pirn•s 01· 1rni11lings of 
enlire compartml'Hts \\ithout any \·isiblr .ini11i11g. 

Somr makr the grountl ol' plaistc1· or Pal'is, othrrs uf 
frcc-sto11r. H it is of plaister of Pal'is, they spread it 
in a wnodc11 frnm<', of the length and b1·eadth of lhe \\Ork 
intended, aml in tliiLknrss about an inrh a1HI a half. 

This frame is so contriHd that the tenons being only 
joined to thr n1ortises by single pins, they may IJc taken 
asuntlcr, and the frame be dismounkd. when the plaistcr 
is dl'y. The frame is l.'OVt'retl on 011e side\\ ilh a sl1·1111g 
lin~n doth, naiktl all rou11d, which being placrd hori
zontally\\ itl1 the linen at t''c bottom, is filled with 11laifi· 
kl' passed Lill'uugh a wide sieve. 

When the plaister i• half-di·y. the frame is •:t_up per. 
pe11d1rula1·~y, and ~~·It till it is rptitc di·)', then 1t is takeu 
out Uy takrng tl1c f1·ou11e to pit'l't•s, 

In this kiu<l of mo~aic the gl'ouu<l is the most impor. 
!ant pa1·t. 

Now, in order to the preparation of this sifted gJ']lSntn, 
"hirh is to be applJl•d 011 thi.., ground, it slloulcl l>l' dis. 
sol\'Ctl and boiled in the b<•!-.t English g-111<', allfl mixed 
with the colour that it is to be ol'; tltcn the wlwh' i-; to l.Je. 
wor·kctl up together in the usual consi~knre ol' ]ilaiskr, 
and then takt·n antl spreatl ou the g1·ou11tl firn 01· six 
inrhes thick. 

Obsrl'rc, that i[ tho work is surh that mouldings are 
rrrp1i1·cd, tltC'y are to be formed with gouges and other 
proper instrume11ts. 

It is 011 this plaistrr, thus coloureil like marble or }lre
ci11us stnn(', anti whicl1 is to serve as a ground to a work, 
tithe1· of Japis, agate, alaLaster, 01· the like, that the de .. 
sign to be represented is drawn, having fil'st IJccn poun
ced 01· cal ked. 

To hollow or imprcsc; the desigu, you must use the 
same i11~trumcnts that scuJptot'S do, the ground whrrron 
)"OU a1•c tu work not being much lass ha1·c.l than ma1·ble 
itsclr. 

'l'l1c ra\'ilies being thus matle in the gl'ound, are to be 
fllkd up "ith the same gypsum boilctl i11 glue, only dif
fcrt•ntly coloured, and thus al'e the diffe1·c11t colours of 
the original 1·c111·c·sentrd. 

In orckr that the nercssary colours and tints may lie 
rC'ady at Ii and, quantilirs of the gypsum must be tcmprr
rd with the SC'\'t'1·al colours in pols. 

A(kr the dcsif.;n has be('n tl111s lilied antl rendered ,.j. 
siblr, by l1af[.polishi11g it\\ ill1 bl'irk and sort stunr, it is 
to ht• gonr. over again, cutting such plates as arc rithe1· 
to h(' '' l'aker OI' more slia<lowrd, and filling them with 
b~ pc;um; \\Iii.ch wm·k is rrpeatcd till all the colours bciug 
aclcled unr a(tn the othm·, rep1'C':-;t·nt tile ol'iginal pc1fL·ctly. 

Whr11 thl· work is tinishetl, it j5 sc·ou1·cd \\ith soft stonr, 
sand, anti watl·1·; ..ftCI' that, witli a pu111icc-stonr; ancl, 
in Ille last 11lacc, polishctl \\ith a woollen muller and 
ellll'I'\'. 

rj'J;en, JastJy, it j5 smeared O\Cr Wilh oil, ant) l't1bbed a 
long time with the palm of the hand, which gins it a 
l11s11·c 110 ways inl'el'ior to that of natural marliic. 

If )Oii would only make a 'a1·il'_gatrd table. or other 
\\01·k, of sC'veral coJ0111·s, "ltliout mosaic figures, the 
prorrss is su111cwliat cliffncnt. 

'!'lien you arc to 11repa1·c srpa1·atcly, in bowls, as many 
~ol?u1·s ns 11atur~ shows in Uic ma1·ble '' hich you would 
Itllltatr; and after you J1nve inco1·poratl'd thrse \\ith 
b) psun1 and glue-water, take a trowclful uf each and 
dispos.e tli~m in a trough without any order; then, with. 
out mrngling them, and only by.cutting or crossing the 
g). ps11~11 of each trowC'I onrc ''1th rarh of the rest, you 
"tll gl\ c them the appcaranre uf h<'autiful nntura1 mar
ble. 01' these. JOU may make talJlrs, OJ' Jay them in a 
mould, accortlrng to the natur~ nf the work. 

Elycloricp11i11ti11g. 
This new method of painting 11 as invented Ly J\l. Vin

rcnt, of Mnntprht. It 1s 11ttle k110\\ n. It takes its namo 
fi·om t~\·o ~rrc~ words, exprl'S-.;ing oil and watel', both 
thr~e liqmds hcrn.; employed in its execution. 

Its principal adrantages arc, that the artist is able to 
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atld to the mellowness of oil-paiuting, the f1·cshnrss of 
water-colours, a11d the high finishiu;; of miniatu1·e, in 
such a manner that the work appca1·s like a large pictul'e 
seen through a diminishing glass. 

'!'he following is the manner of proceeding: A piece 
of very fine linen Ol' white talfcty is sizcrl witJ1 starch 
in the most l'qual mannCl' pussible; or pieces of glass 
about two inches sqmu·o, tl1c angles of wliich arc IJlunted 
in 01·drl' tl1at thccluth may !Jc \\ithout \Hinklrs. 

'Vhcn these pieces of cloth are sufficiently 1.fry, a Jayrr 
of white lead finely gl'Ountl in oil of pinks or pop{Jies 
(the whikst that can be Jll'ocurecl) is applied on them 
with a knife. To this layer, when dl'y enough to adnut 
of scraping, mo1·c may IJe addetl if necessary. 

As it is of the g1·catest irnportance fo1· the prc.r:;cn•ation 
of this kind of painti•5, that the layers are purged of 
oil, in order that they may imbilte tl1c colours laid on 
them, it is necessary that their sul'facc is made very 
smooth, and is \·ery dry and hal'cl. 

'l'he artist is next pro,·idcd with a circle of co11pcr, 
nearly two inches in diamctfl', and onc.fom'lli of an inch 
in height, extremely thin, and painted on the inside with 
black. This circle is employed to coutain tile water on 
the surface of the picture. 

'V<tter distilled from rain or snow is preferable to any 
other; ordinary water, 011 account of tile salts which it 
contains, beiug pel'nicious to this mode of painting. 

'The colours, also, must be ground hetween two Orien.
tal agates, most carefully prese1·ve<l from dust; and mixed 
wit11 oil of poppies, or any otlier siccatirn oil, which l1as 
been extracted without fire, and limpid a~ watc1·. 

All the colours being ground. are 1daced in a small 
heap, on a piece of glass covered with distilled wa.tcr, in 
a tin box. 

The materials being thus prepared, the subjrct to be 
painted is faintly traced with a Ulack-leatl pencil on one 
of the pieces of cloth altove-mentione~. 

'I'he tints arc formed on the pallet lrom the little heaps 
tmdcr the watel', and the pallet placed as usual in the 
left hand. 

The picture is held between the thum.b aml the fore 
lingt'I', supp1H'ted by the middle, and tlic necessary pen
cils between the thinl and little fingers. cJ'l1e hand l'csts 
on the bark of a chair, to give a full liUcrty of bt·inging 
the work near or removing it from, the eye. 

'rhc pencils are cleaned with essence of rectified tur-
11cntinc. 

After having made tbe rough draught with the colours 
still fresh, the circle of coppel' which ought to surround 
the pictul'c is fitted exactly to the surface. 

1.'lic t.listilled wate1· is poured within this ci1·clc till it 
rises to the height of 011c-eiglith of an inch, and the eye 
is hold JIHpendiculat• ovH the objer.t. The third finger 
of the rigl1t !tan<l must rest on the internal right angle 
of the pic-Lurc. 

'!'lie nrtist l'etouthcs his \TOJ'k, adding coloul' and soft
ening as he finds 1·cq11isitc. 

As soon as the oil swims on the top, the water is 
po11l'Cd off, and the 11irtul'ccareful1y covered with a watch
glasfi, and dried in a boJ< by a gentle heat. 

When it is dry enough to be SCl'aped nearly smooth 
with a knife, the a1·tist repeats the same method till he 
is satisfied with his wo1·k. 

It i< at this period that the arh•antage of this new me
thod pal'ticulady shows itself fur the pul'pose of fi11ish
i11g; as the wate1· poured- on the pictu1·c disco,·c1·s every 
fault of tl1e pe11cil, and gh·cs the pO\\·Cl' of correcting and 
pe1·fcctin.; with certainty. 

Wl11•11 Lile work is fiuisltcd. it is put nnder a. rt•ystal, 
from 'diich tl1e rxtrrnal air is excJu<lcd, and it is then 
dl'icd Uy means of a gentle heat. 

IIISTOUY OF PAINTING. 

Rise, progress, and decline of the art a111011 .. g the ancients. 

As far as the history reachrs hack into past ages, it 
presents us wit Ii mauifest proofs of the a:1tirplity of' paiJlt. 
jug anti tile other ar·ts of design. The first wrikrs or 
l1istory were in no little dcg1·ee indcUteLl to those artc.; f'ot• 
their !Jest materials and su1·rst vouchc1·s in com11iling 
their recot·ds: painting, sculptul'c. nnd other monuments 
having Ueen employed in the most ancient times to pre
serve the memory of farts, and likewise to represent re
Hgious and philosopliical opi11ions. 

It is natural to imagine that a certain rnde way of 
delineating ol.Jjects has in all countl'ies preceded the more 
artificial communication of the thoughts by letters, and 
.J1encc we hea1· of the picturc-\\Titing of the Mexicans, 
aud ~he hieroglyphic symbols of Egypt. . 

Phny e.xpl'essly says that tl1c art of painting was un
known in the times <lescriUed by Ilomer, 1.lie most an
cient of authors, in the Iliad; l>nt he arkno\\ ledges tliat 
sculpture was in 11se at the siege of Troy, from whence 
it is C\'ic.lcnt that design, which is the basis and essential 
part or painting, was ernn then well understood. At. 
though the name of the al't is not to be fou11d in the 
writings of Homer, yet the •rt itself is there plainly 
dcscrilled, as it consists in desigu and colouring. 'Ve 
can, therefore, hardly doubt tllat painting was p1·actiscd 
even at that early pel'iod; at least, Hom Cl' l1imsrlf must 
he allowed by every one \\ho rends his lively dcscl'ip
ti_ons uf earrings, statues, srulpturcs, tapestries, aucl 
picturesque 01·11aments of all kintls, to ham Jiatl l'Cl'Y 
pcl·f'ect i<..kas of all the arts of c.lcsign, nut only of statua1·y 
and sculpture, but of painting. 

But the earliest date of paintin.".;' appear8 to have been 
in PcJ'sia, Jndia, antl Clii11a, if we gfre c1·ec.lit to U1e 
writers of ti.Jose countries. Neitlic1· the Pel'sians, how .. 
ever, 1101· the Chinrse, npprar t.o have at any time at
tained to cxcclleucc in painting. The former, as well 
as th? AraUians, had, at 011e period, some knowledge of 
mosaic, and their carpets, work.ct! with ,·a1·io11s figures, 
were in l1igh estimation in the time of Alexanrlel' tlut 
Gl'eat; but all such pmductions arc of an inCcrior class, 
as they must necessarily Uc copied from other wol'l,:s, 
Painting, anwng the modem Pc1·sians, is still in the same 
low dt'g1·ee. 

The Chinese paintings ha,-c litt]e other merit than 1.lie 
lll'ightness of their colonrs. 'l'hc pictures of the Chinese 
a1·rists arc totally deficient in drawin.f:) and perspective. 

In India, painting appen1·s to hare been confin<'d in 
tlic caJ'liest times to the rcprcsrntati011 of n11111stro11s 
fln·ms, councctrd wi th the SllJH'l'"itition of the countr)'. 
The paintings of Thibct at•e sai1I to be remal'irnble fot• 
the fineucss of the i1encili11g, hut to liarn no otl1e1• lll('J'it .. . 
Some of the idols are paiukd in irnitatiou of relicvo, but 
are wholly destitute of beauty. 
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~n E~ypt, acroding to the accounts giv('n by Plato, 
pa111li11.t; l1acl lH•cn p1·ac tisctl fo1· srnral thou~:uul yra1·s 
before his tim<', h11t we do not know with what dt·.~1·cc of 
prog1'l'o;~. 'J'ht> 111011un11·11 rs of E.'..J')'lllian Jlilintin:.;. sa) c:; 
"'inckelma1i. wilh wl1i ·h \\C a1·e bl'st aCf!UainteLI, a1·c tli" 
chest-; of their 111um111it·s. wltirh ha\'c rntlu1·cd so long 
that thry appl•ar to he secure from the injtll'ies of timr. 
That lcarnl'll a11tiquar·ian girrs tht~ l'olJo" ing arcount of 
the mNhwl of p.li11ti11;; used 011 thl'se chests; 

'' \Vliit(', mac.Jenf\\hilt' katl, is first laid 011 a~ agro11ncl, 
anti the outline~ ol' tin· figure are t1 acccl on this ,:.;m11ntl 
\\ it!t black. Tl1c colou1·~ aftenvanls used arc rout· in 
rrnmbrr, uainrly, blue, red, Jrllow, arul ~re,.n, and th('SC 
arc Jaitl on '' itlwut any rnixtu1·e ot• shading. '!'lie red 
anti Uluc prc\'ail most, a111! sc-cm to han- l.H·t·n p1·l'pa1·cd 
i11 the coat·"icst ma1111e1'. 'I'11c light is l'ormctl Uy lea,·i11.; 
the whitc.f(':ul g1·ound, wlicl'C it is necessary, i11 the same 
maunr1· as white papCl' is treated in dn\\\ ing5.'' 

Jn the ll':\\'l'l.'i of Noi·dcn in Upper Eg) pt, thrre is a 
tlcsrription of some colossal figures, coloured in the same 
n1an11e1· as tltl' mummieo.:. 'l'he colo111·s arc. laid 011 a 
grOl:llll prepa1·ed in the manne1· of fresco, and they 
a1·e said lo harn retaiut:tl theii· freshness fol' many thou· 
:;and )Cars. 

'l'hc pai11ti11~ of the chests of mummies, of earthen· 
"a1•t•, a11tl of' ornamcnls on their barges. appears to ha.ve 
bN'll tlic chief employment of the t:gyptian a1·tists. l'liny 
nJatcs that tl1cy painted also on rhe p1·erio11s metals, 
hut in what nurnnc1· they exercised this lattel' branch of 
;ut b u11k11own. 

'l'liis stylo ul' Egyptian painting is supp"sed tu have 
runtlnued till the 1·eig11 of the Pwlemics. 

In ancient Eln1ri<1, nO'Y called Tuscany, the arts flnu-
1·ishctl at a vt1•y t'•trly pr1·iod. l'liny says that painting 
was canicd to gnat perfection in Italy 1Jefo1·e the fou11-
tl1\tiou of Uome; aucJ it a(•prar·s that e'en in his time the 
pai11tcrs of Eh·uria wel'C held in great esteem. 

'l'hc only Et1·u1·ia11 paintings wliith a1·c now remain
ing were foun1J in thr- tomlJ of the Tuquiws. They con
sist of long vainted frizes, anti pilastt•rs adorned with 
large fig1u·t·s whkh octupirtl the "hole spare !'rum lhe 
h:\se lo the col'llicr. These paintings arc 011 a ground of 
thick mortar, •tllll many of them iu a high ~tatc of in·c
scnatiun. 

'Vi11ck1..•l111;111 i'i of opinion, that in Campania also the 
arts h:l.d been i11tr1.tlured b\- the col.inies of Gr('t·ks w!to 
6etllcd at ~apks aud Nol,\; but consi1lt•rs as purel) Can1 · 
1>a11ian wUJ·ks some medals of Cap 1a anll Tc>anu111, 
wliithc1· the Greeks had out real'11ell, awl \H«tises the 
beauty of bC\eral. 'l'he autlio1ity, howcn•1·, of thc:se 
Jlll'tlals is qurstii iucd. 

'I hne ha,·e Uet~u Ui'icnv~1·c<l also, says the Jcan1cd ab
br, a J.;l'l'ilt lliitJlb cr or vai11kd Ca111pa11ian \"ilSCS, \\liicli, 
fot• t1r .... ig11, n1·r \\urthv ol' a Jilare in the w111·ks of' flaffacl, 
aml girn us a high iJea or the pcl'fcctiun uf ancient 
art. 

But it is in Green-: that the lii!oilOl'Y or paintini; is first 
desct'\.'ini; of particular attrntion. 'l'lic Gl'e<"ks havr-, 
with most Si11gulal' lfiligcnce, Jll'tSel'Vl'tl the llclllH.'S of 
their artists from tlH_.- carlit·st i11t1·01tuction of the a1·ts 
aniong~t tlicm. Ardiccs oi' Co1·i11tl1, an<l 'l\kplmnes 
aml Cratu of Sicyon, are noticr!I at a period whru paint
iu5 had advauced no Lu·t~cr than the mere circwuscriJ!-

tion of~hatlows by singfo lines. To this mod~ oftlrsign 
they gave the name or scio~raphia. 'l'l1ose arti-;ts taught 
something of the eff\.·rt of J1g:1t aiul sha1h•, _a11d ufro~rsc 
gave illl a.jljlPill'<tllCC ot' l'OUIU\11tSi to the OIJjeCt l'('Pl'CSCO

tctl. Tiii~ titrp or a1·t wa:-; fi1·~t t•illcd ,~1«l[>l1icc. To tl1esc 
st11.:rct·dl·1l tlic nrnnurhroniatists, a 111i.1P" l'trllS list; the first 
of whom was <.:lropliantcs the C1a·i11thia11, '"ho filled UJ> 
his outlin;:! with a :-.inµ;le <:oloul', t'' c1·y "hl'l'C of equal 
force, anti thrnce gan lhc nauw of monocl11'01Us {'ll' ol.J
jcct~ of 011•' colou1·) to his pa111ti11gR. 

(;i1111rn Ckonreus i11vcutcd the> al't of va1·)'i11g the atti
tud('S ul' hi.r.; fig111·cs, distinguishing tl1l' j 1iiuts aud mus~ 
clrs, a111I imitating the folds of drapcrits. But the high· 
est c11romium gfrcn of him by £1ian, is that he somewhat 
impro,'rd the rutlc art of his time. 

The ancient srl1ools we1·c those of Sicyon, Rhodes, 
Corinth, an<l Atlic11s. l'liny mcntluus that \lie authority 
of Eupompus, an artist of bicJOll, \\c\S of so g1·eat weight 
that, "hrrcas before him thern wc1·e only two srhools, 
the Asiatic anc.J the Grecian, they wrre from his tlme 
diddr<l into tl11·ce, tlic Attic, Sic')-"011ia11, and Ionic. 

1\glaophon and Polygnutus of Thasos, who lin<l about 
420 Jcars before Clll'ist, wcl'e lhe first pai11h.~r., of emi
neoce. Pulygnotus is said to ha\C been the fi1·st who 
gave a pleasing ail· to the d1·apcl·ir."i and hrad.drtsS<'S of 
his fomalc figures, and to have opened tlic mouth so far 
as to show tile beauty or the teeth. Aristotle speaks or 
him as excellcut in expression. llut the a1-t of painting 
may be still considered to have been in an infcl'i(ll' !:itatc 
till the time of Timanthes, Panha.:.;ius, and Zcuxis, \\h1J 
floul'islicd about the period of the Pdnpo1111rsia11 "ar. 

In the contest between the two Jatlc1· of these ,1;wat 
painters, Zeuxis declare<l ILimsrlf to be unrcomc, be· 
cause a duster of grapes, painted by liim, ha<l 0111,> 
dcccind the birdc:;, but he was himself dcceiHtl by a cur
tain painted b.Y his rirnl. The pl'i11<'ip:ll wo1·ks uf Zeuxi!'.·, 
according to l'liny, we1·e his Pc1ll'lopl', in \\hich he ap
pcal'c~1 to have exp1·essed thr ma111H'l'S of that 1wi11cr'is; 
a Jupiter surL'<HttH.lctl Uy the gods; tlie infant Herrules 
strangling the serpents in the presence of Amphitl'rnll 
autl Alcm('ne; Hde11; and .M:u·syas bn111ul by A110J1o. 
Lucian also gin·s an acrnunt of a picture by Z~uxi~, 
l'('p!·csentiug male. and frmodc ccnta11t·s; i11 dcsc1·ibing 
"hu.:h, after ~pcakrng of the compositio11 itself, he JH'rJ

ceetl~ to notice the execution_ of the wm·k: aml p1·abes 

~~;:f~~~ 1~:~.;':.c1~!~~ ~:t~;1~u~~~11:~~:.~~at~rc ~[ilti~1; :\';;~~\~~i,' ~~~ 
the sric11t1hc obsenaure of 1H·upo1·tio11 a11LI liurmony 
tl11'ou~hout the whole pl.'1·fo1·111a11cc. 

Panlia~ius was c.stcrmctl supt'l'ior to ot11rr.c; in car· 
1•cctm·ss of outline and soflurss ol' cnlot11·i1I'•'. 'l'imanthes 
i~ clii.l•fly. celclJ1·a~c<l fur ~~p1·<.·s~inn. and, iu pal'tiruln.r, 
iul' l11s p1ctu1·e ol tile sacr1hi.:c ol lplii.~('nia; i11 \\ ltidi he 
COH'l'Cd the_ f:i.C'C of ~\.gamemnun Wilh a 111a11tl<', brCaUSC 
he thougt.t 1t 1mposs11Jfo tn rep1·e ~·.!• 11t au) ex1n·cbsion aU
CfJ11:1.tc to the ft•cJi1;.gs of ~is sittwlit1n. 

Tlie fam~ of thl'sc :i;1·rat ~rti<.;t"i "as s11r1,assed bv the 
class of 1m111ters \\ho 1mmc1hatl'ly surrccdctl tlit·m. ~Pr:i· 
tugcncs, l'amphilus, :\lela11thius • ..-\nti11liilus, Tileon, ~u· 
pl11·anor, aml, final!~· , ~peUes,.ca1·1·!l'tl the ai·t of paintiug 
t~ tbe utmost.pntcction \\l11ch 1t ha .'i t'\Ct' ,\ttainrd. 
'l hesc were ch.idly cniincnt in separate> 111·u' i11 Cl'S of art. 
Eu1ihrn11or umtetl a great skill in 'atfou;; b1·aaches, and 
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Apelks eclipsed all other painters in l1is \> owers of giv
ing t'legancc and g1·a.ce to liis figures. 

1<'1·om the time uf thrse pre.eminent masters, painting 
gradually declined in Gl'cece; anti, the Romans lJecom
ing mastcl's of the whole countl·y, the arts sunk iuto in
sij>hlity and insignifi cance. 

'I'be undisputed and unrirnllcd r~xccllcnce of the Greek 
schools appears to have consisted in drawing and expres
sion. None of their greatest works remaining to oiit· 
time, we can only take the accounts of historians respect
ing tlicil· powers orcolom'ing; but it is evident that they 
were capable of making vc1·y nice distinctions in this 
lu·ancl1 of art, from the comparison made l.Jetween two 
Jlicturrs of Theseus, painted by t.liffercnt artists, in one 
of which tlic hc1·0 was said to appear as if he had becu 
fed on roses, and in the othel' on fleslt. 

lt is stiH more 11articularly doul>tfol whether the an
rients possessed the knowledge of c liiaro.scuro in so emi
ucnt a degree as it has since been shown in the works of 
the Lombard and Flemish schools. 'rl1e present r emains 
ol' ancient painting·s do not certainly wal'l'ant any conch_1-
sinn in tl1rit· farour, although many passagrs in the~r 
histo1·ians tt'nd to make us believe them skilled in tins 
poinl; a1H.I. as the \\-:"Ol'kc; that remain a1·c untluubtcdly 
executed l1y ini'el'ior artists, their authority may be 
thoug·lit of lit1\c weight against the gencl'al testimony on 
the contrary side. 

'l'lie charactt'r of tile ancient sc11ool of art is thus given 
by a G1·cck "ritcr: 

"'J'li L·. paintings of the ancients," says Dionysius of 
Halit~11·11a:;~w;, " WCl'C at first simple a11d unvaried in 
their colouring. !Jut cor1·cct in their ch-awing, and dist in
guished by tlil·ii· drgancc. Those which succeeded, Jess 
c<11Tcct in their cfrawing, wel'c more finished, 11101·0 va. 
J'icc\ in thcii· liglit rind sltadcs, trusting their effect tu the 
multitude of th~il' colo1u·s." 

Rom.an art. We have already scrn that heforc !he 
foumhltion ol' Rome tlic nrts wc1·c r11ltinl1cd in Etruria. 
I-'liny also mentions so mr paintings at A1·dC're. L:t1111' ium. 
and Cre1·r. older tltau llonH:-, but it is 11mC'1·tai11 liy wlmt 
a1·tist thesC \H'l'C rxrc111L'cl. As lr111g as the Romans rm-
11!0) Ctl a1·lists nf oth•'r c1n11111·ics, tltt'y w~·1·c im1ilft·1·t• 11t 
to the cullinttiun uf the ri1·ts; hut t-nwards tile .n·a1· of 
Rome 450, anti ~OS yt·a1·s lwf.11·r Clll'i'-1, one of thr !"a
l.iii, a patl'iri:rn family in. llomr, rhou~·h~ if tw discTnl it 
to l'mploy hi111srlf in parnti115. 11<' p:11nkd !!II' f<'11!plc 
uf the :;otltlcss Sain..,, and ass11ml'd tl1e name 1~1' ~ ':ih ius 
Jlicto1·, or t\i•• p:lin :r1·. llii, work'i 1·rmai1lf'1I tr!! 1hc 
temple itself'" as dl·StJ'{1.\ rel hy C.1·c in tlie n·i;;11 of Clau
dius. 

'l'hc example ofFaliin..: cli<l not t'xrifr imilatinn. Mfll'C' 
1.han a centu1·y f°1;1ps<'tl IJci'un· 111r !:·a;.;ir pnrt Pacni ins 
followed his t'X<1mpk, and 11~i11tr<l · t/1{' trmplc of lln
culcs. Turpil i11<>. 11 Hqman knight 1 wac; :\lso a pai11tc1·, 
contrmpnntry \'.itli i 1ar11,-i11H. P,1i11ting did 111it comt• 
inti) great rrp 11te till the time or i\fr~sala, \\ 110, as wt'll 
nc; Lucius Scipio. pai111NI I"l'Pl"'Sl'ntatiorn:; of l1is uwn Yic
torit.•s. Ft~w n:rnH'R of Hnnrnn painters, rnn i11 the time 
of Augu'ifus. <l1·c 11Jf'11tit.1u·d h)' w1 itc1·s. Thi~ ;::rts, linw
cvGr. 'Uom·isln•d in lii;;li rrputathu 11111lt'l' many of the 

~1i1~1:;~•; 1) 1;·~~; VaN1,~~:~1~-~1~.!·:;~1~:, ii::~\~\'. i~~~·il;:~~r1~i1;~::<'1tt ~111i'1'~~ 
skill iu pai11Llt1g. A colussal paintiug or l~O feet in 

l1<'iglit was ex:Pcntrd Ly l1is ordPrs, nnd was afterward:'i 
(lestroyetl by lightning. This was the only wol'k \\hich 
is particula1·ly mentioned by ancient authors to han.: 
been painted on cJofh 

Jn the time of Claudius an<l Nrro, tl1c arts l:arl COH· 
sidernuly degenerated, and in the decline and fall of thr 
Roman cm11ire they wne neglected and 1ost for many 
centliries. 

The best authority to be consulted on the state of Gre
cian and Roman Jlainting·, is the 1·elation of Pliny in his 
35th book of natural hist<H'y; where the reader wi11 :find 
a complete list of the Greek and Homan painte1·s. and of 
th('ir works, al'l'anged ill thrir due classes of merit. 

.!Elian, 1:iausanias, Quinrtilia11, Vclleius Paterculus, 
nnd Cicero, may also L>e l'rferred to for instl'uctiYe ac~ 
counts of various works of the Gl'eck mastcl'S. 

Oftlie methods ojpai11ti11g_, nnd colours employed by tlie 
ancients. 

The paintings of the ancient a1•fisfs wrre rither mov<'~ 
alik,. or on the ceilings or cornpal'tmcuts of buildin.i;s • .Ar
cordmg to I>tiny. the most cminrnt paintcl's \\eJ·c cm· 
p1oyc<l on movcab]c pictures. The latter \n1·e fithcr on 
fi1·-woocl, Jarcli, L>ox.woocl, m· ca11Y11s, as i11 the instaJ1rc 
of the colossal picture mr11 lio11cd aiJo,·c. a11d sometimes 
•rn marble. ·w1ic11 thf'y rmplnye1l wood. they laid on fi1 -st 
a white ground. Amon~ the ~mtiq:iitirs of 1Icl'cula11runt 
arr foul' paintings on white mal'hl<'. 

Theil· immornalJle paintings on walls "'<'l'C ritlicr in 
frcs ro , or 011 the llry s~ucco in •lii..;tcmpn. lnd<'l'ilJ all the 
ancient paintings may be l'C'ducc•I to, first, f1·t·sco-paint
in~; secondly, ~vatc1:-cc!lour 111· clistcmpcr-painti11g; :aull tlunlly, c11r:rnst1c parnt111g. 

The ancknt frrsro-paintings ~q1per to have been al
ways on a wl1itc sit1cco-gTon1ul. The outlines of the a11. 
ricnt painlingc.; on ft·rsro, wc1·r probaUly clone at 011cc, as 
appC'nrs frorn 1l1c 1kplh ot' the iutision, anti the boldness 
and rl'l'('C.\um Oftirl' 1ksi,:;-11. 

Jn .~;·1w~·al. ~It~ n11ri1•11l!; pain1rrl on a dr·y grounll, 
rnn 111 tllf'JI' build1t1,2;S· a" appt·cns from the llt' l'rulane. 
11111 :111tir1uili<'s, 111ost of \\hirl1 an' r:<t•rutcd in this man

Al n.0111r and .NHph·~. tht• fii-sl (tlcrpcst) coat is of 
P11:1.zol:111:L (nf' thl' f'ia:1w 11;d111·r \\ ith the knas now 
in _m1Jrl:ff. 1·r qni1Td lo l..t'1'p ont "ct), aLout 01ic 
1!1H·k: 1!1t~ next of g"l'or111d 1u:u·blr·, 01· ala.lrnsler. 

~:onH.'timt·s flf pnre lim e •·1· ~f 1H co, i11 thirklicss about 
c111r.1!1i1·d of tire f'rH 'ilH1 1· •. T"p iti t!tis tl1t·} rq1pt':1r to ln1vc 
Jaic~ a coat of bl<l.('.k , ;u_id tl'.1'11 a111iliitr of ITC! paint; on 
w\i;ch lar-;t t11<' s:1h.11·d 11:-i:dl \\ai.; 1·x(·r11trtl. Snrh seems 

~;:('~I 11:1 '~~! I~~~:;; I etl ';')\ ~·. /!llll~(~ ~1,1:1 ~I !(Jiii; j~:ltl: I;;:::~ 1'::.1,.;~J ~~.~: n ~~: :l~ 
their 1'11'~1 <~11tsts. anti \\°lu'1·1· f'ffrrt 1,1' :-;hadL' nud light was 
nrr1'S~a:·y. thn· (h 111U1lc:-.s \\S('c\ '' liitt'. 

wi;~:i.;i ~·:.1:101.11 1\~ ~;:;;;.'~~;~s~·~l:; 1~'.~~~ 1~1~~;:~ ~~l' 1 ~~~-~u~~i~~>clil::: 
;:~~111:1. a~<~'.11~·~;.::·:1:~-,~~- ~~\~~1 ~~1~11;~11 ~\(nt~:1 };,~:1111:,::~:,.~a:~:~~ 
sonH'1 inws t' \ r11 dilulNI Clf)Ua!'ortis is c111plo~·cd tn rlt•an 

~~t·: :~ !'~~:;.'~~;:~a:;:l 1'~·:;~~1°~1 ri~~S.'?~ ~1·~~ s~;:111i;~1l :c!~:~~;~i~ssol \ -
"·hat tl1c ~·11cau-; 1ic paintin,i; of thr :wri<'Hh> ,\:ls, Jias 

h f'C'll much 11i"putnl. i~·rn m the wo:·ks or \- itrm inc; nmf 
J,Hny, it :lppcars l'\'ilkn!Jy that it \\as of three kitids: 
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First, whrl'C a pictare llaintctl in the common way, 
wa~ conre<l with a varnish of wax mrltcll, dilutcc.l \\ilh 
a little oil, and laid 011 warm '' ith a lm1sli; 

Sct:ontllv. "hr re the rnlou1·~ thcmseh·c~ were mixed 
up \\ith 111~·ltl'd wax, and the mixture usctl while wnl'm; 
a11d 

Tliinlh·. where a painting was executed on ivory by 
mra11s ol.the ccstrum or Yi1·iculum. 

Somr r:\(K'rimc11Li; on this last mdhotl by Mr. Cole
brook n::tJ lie found in the Phil. Trans. Vol. 51. an<l 
more pa1·ticula1· <ii1·cttions in Muntz's treatise on cncaus
tit' painti11~. Sc:c .t:.sc.amsTIC. 

ll appran~ fron olllrirnt writings of thr best authority, 
that i11the1·:ufo .. c.;t a11d purest timl'S of this ad, the paiu
tel'~ u"'t·cl f(·w nilou1·.c;, pt.•rliaps Hot mo1·c th;rn fou1-. But 
no t:ntain cond11siu11 can Uc drawn, that the more early 
among tl1c ~:i-rat µai11tc1·s of the ancients, such as Apo110-
Uorus, Zruxis, Timanthrs, &.r. had no more colou1·s than 
four to USl', mrl'rly Lrcause thty did nut use them. On 
the coutt'ill'). it nU-t)' be ronjecture<l with some degree of 
prolial.:iilit)·, from tltri1· rliaskricss iu design, and from 
the complaint; l'liny makes of the gaudy taqte of tile 
Uoman pa.i11hTs, that the Gl'rl'ks in g;.·11er:1I wet·e<lcsign
c<lly drnstc in tiil'it• coluul'ing, and not so mcrclJ from 
urcessity. 

Of\\ hite rolnurins substances, the ancients had \\ hitc 
lead' ariously pn:pantl, a wliitc from cakim·d cg.~-sliclls, 
and a prepar<tlion fro111 nctaccuus and ;wgilh1ceous 
earths. Tli~ modt.•r11s, in atlllition, ham magiste1·) of bis
muth, little used; aml ought tu lia\'c the cakes of tin aml 
zinc. 

or blacks, the ancients had preparations similar to 
lamp, h 01·y, blue, and F1·a11kfort Ulack, also to l11dian 
ink, and Cl'rnmon \Hiting ink; and they uscll \\hat we 
do not, the jll'l'cipitatc or the black.dyc1·s' vats. 

'l'hc ancit~uts posscss<'d a species ol' \'et·miJion, or fine 
cinnabar, a coarsra· ci1111abar, rctl lead; \'al'ious ra1·tl1s 
burnt ancl 1111lH11•nt, apparently similar to our red ocl11·r; 
Venetian reil, Indian l'cd, Spanish brown, bu1·nt trl'l'a di
Sirnna, and .scal'let och1•r; they had also a. substanC'C 
alike in colou1· antl in name to om· <lragon·s-blooll.. Sec 
CoLoUR!t. 

'l'he yellow pigments of the anrients were grnrrally 
the same with our orpimrnts, king's yrllow, Naples' yel
low, &c. 'l'lll'y did not possess turbeth rninC'l'al, mim.·ral 
yellow, or ga111lwgr; nor <lo they appear to ham h.110\\ n 
of gallstone as a pigment. . . 

or blue paints they had preparations from the lap1s 
syanus, an<l lapis armcnus. ln1ltgu th('y hall, and per
haps IJirc !\n<l srnalt; fo1· tht•y made blue glass, lJut 
whcthrr from sortrn ore or cobalt 01· of ,,u1r1·am must Lie 
uncc1·tain; thry had uot l'rnssian blue, vrnlitr1:, !ml' lit
mus which we ha,·e. 'fc do not use blue p1Tc1111rat~ of 
the Jlers' \'nts, nor mountain blue, which thry certainly 
emplo)ed. 

Of g1·ern colours th.ey had ve!·~igl·is, ter~a vcr~, an<l 
mal~chitc, or mountam green .. 1 he latler is no,t rn use 
amon•" us. Sap green, green verd1ter, a~1d Scheeld s gl'Cen, 
appe~t· to have Licen kno\\ n to them: like us, they p1·ocur
ed as many tints as they pleased, from blue and yellow 
vegetables. . 

We ba,·c no original purple m use: that from gold, b.y 
1Deans of tin, though very good when well prepared, is 

too dear pcl'liaps, _and unnccC'ssary. Thrir purple was 
a tingl'd earth. '1 heir 01·angc of Silnflal'ac, (1'l'd orpi. 
meut) we also possess. Hence there dors not appear to 
h~,-c been any great want of pigments, 01· any material 
tl1fferencc between the colou1·!o; they used. and such as we 
grncrally employ. l'cl"i1aps the full effect of colou1·ing 
may be obtained witl1011t tl1c u~e of excrccl111g IJ1·illiant 
P.ii?meuts,. tkpent.li11g chidl,- on tlie 11ro1w1·tio11 anc.I oppu
MtHHI of tmt.s. 

'l'lic ancients could not know any thing about the 
spil·it \'a.rnishcs, llistiilatiun lJcing ~ mo1k~n in\"cntion; 
but they wrrc undoubtC'tlly acqua111trtl \\1th the use of 
the better oil varnishes, that is, "ith the use nuc.I dfcct 
ofresin<n1s gums, tlissuhrcd in Uoiling in~pi!isatcd oils. 

One of the best p1·csen·t.'d mummies i11 tile British 
Museum, has an asto11isliing lJ1·iglit11css of colours ou 
the outside or the coffin. Tlious~nt.ls of ) ca1·s hnYe- uot 
impaired them; they a1·e as fresh as if they had been 
laid 011 yesterday. 

From an accurate oUsrn·ation of one of those mum
mies belonging to the university of Caml.J1·illge, it appear
ed that the rn1·11ish \\hich co\'ercd the colot~1·s could not 
lrn <lissul~ed, 1101' in the Jcast affcctl'cl IJy common '' :itrr, 
and that it equally l'Csisted the dissnh ing powr1·.s of the 
strongest spi!'it!;; lirncc it is rcasonalih• tu concludt..•, tliat 

~!\~i ~c0sf!i~?r~~!~:i 1~11~~ '; ~;,~~s:'~,~:c a~~t 1~;';~·,~,;~~io';1 i ~11~ ~~:~; 
but with a fine tra11<1pa1·e11t oil-va1·11ish. Jt \Hl.S disro,·
el'ed at the salile timr, tlie colours thrmsrh'es \Wre nut 
}lrepa.1·cd or mixed" itl1 oil: for where the cxtcrual glo."i
sy skin \\as dam"3Td, brokl'n, or l'l1bbell off, even com
mon watc1· would wash the colou1·s away, and effect the 
ch;:lk ground under them. 

Pliny has tll'!scribed the grm'l'al and p~1·ticula.1• efft•cts 
of tli_c ~·arnish of Apelles, und('r tlie name of atrament, 
so. d1stmdf):, that n?bod)~ can mi.stf\ke t/1c tliing, or tbc 
m1x:tu1·c lie 1s sprak 111g of. Ile ha\j 11w11tiourcl tl1e shin· 
ing glossy skin of the 'arnish, \\hich exritcs tlielJ1·ight-
11css of the colou_1·s, a.nd prl''il.'~·,·es tlil'm against <lust; l.e 
olJst•r\ r<!, that tl11i; skrn w~s l:utl on so thi11, that il CU!1ld 
not be d1scl•1·11crl at a11y distanrc; 110l' \\ a'i he less accu
rate in repot'liug the pa1·ticula1· l'ffrcts of' that mixtui·c 
wJ.irli Aprlks n1ade use of'; it h:11·mn11izl·il, and JowciTd 
the tone ol' the brightest nui·id culo1m:; iu an impc·rcc•pti
l.ile man11n, and tlic whole apprarrtl a~ it' it liatl IJeen 
srl'n through isi11glass. 'l'lic cl1e111ist-; and connoissruis 
a1·c fully of opinion that no liquid .!>ubstancc or lilixtu1·e 
or any kind is tit to 1woduce these l'ff.·cts lil.'sidcs the oil
\'a1·11islies; anti if the1·c a1·c not, A pc-lies aml the Grel'ks 
\\Cl'l' rrr·!ainly ncquai11tetl with tlmm nu·11islats: a fad, 
''Iii ch m1.i;l1t be stro11gly u1·gc<l in behalf of lhcia· know
ledge of rulours. 

The bl~cl~ 011tli11<'s of the figur('s of the most ancient 
G1•t·ek 1~a111t111;;" Je~ extant, that is, 011 Etl'llscan va~c.~, 
arc so slia1·p. so tl11ck, anti lln1\\ n in 50 l'asy aml mas
terly ~manner, that ot~e t::11111ot help looking upon tlicin 
a.~ laa\ 1ng been dra\\ n 111 oil-cdnu1· . .,. Had they been iii 
d1s~~mpc1· or watcr~colours on the rrd clay ground on 
\\hl(h thry arc applied, thry would hare been imbibed 
an<l soakcll rnto 1t •. Our china an<l enamel painters, prr· 
pare and apply their colours with spike or other liquid 
oils; and the Grerk ma\itel'S se.cm to lial'"e done the same, 
IUlless they should appear to have burut tbeii· vases be-
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fore they paintetl them, or to ha\•e used a mixture of dis
soh·cd wax ot· gum for giving a body to their colours, 
which might have answered the same end as oils. And 
this is the more probable, as there is some reason tn be
lieve, that these vases went thl'Ough two different flres, 
that of baking them, and that of smelting 01· burning i11 

their colou1•s. 
r.rhc Greek amt Roman paintings th~t ham been pre

served or c.liscovcrcd at Rome an<l Herculaneum do not 
countenance tlic supposition of oil-colours. On the oth
er> hand, Vitruvius, who has left us so many valuable 
notices of the ancient arts, acquaints us that thero was a 
kind of painting, which al.Jsoh1tely requit·ed a mixtm·e of 
oil. 

Ft•om these obscl'vations, the evidence which the an
cients have given us in l>elialf of themselves, an<l of their 
knowledge of oil-painting, may be summed up in a few 
wort.ls. 

Their havin,r; been acqttainted with the white chalk 
ground which many motlern masters use for oil-painting 
on boarcls, 11roves no more than that the ancients might 
have done the same. 

The oil-varnishes use<l by the Egyptians anil Ape lies 
might ham brought them to thedisco\rcry of oil-painting; 
but ns it appears botli from mummies, and from the 
works of Pliny. that~ theit· colours were not prtpal'cd 
and mixed with that Ya.rnish, and as it is plain rather 
that this varnish. was externally 1aid over the finished 
pictm·es, no other conclusion can be drawn, except that 
they were within sight of the discovery, and that it is a 
mattei• of wonder that they shoulil not lfave laid hol<l of it. 

The outlines of the old Greek or Etl'Uscan vases arc 
merely fallacious a1)pearances. 

rrhc old Greek aml Roman painti11gs on walls antl 
stones are either painted in distemper ot• fresco, OL' they 
have not lJecn sufficirntly examined. . 

The oil use.ii in the coarse wax and wall paintings, 
:prove at most, that experiments had becntrirtl with oils; 
but we ha\'e no direct proofS of oil-paintings having been 
unde1·stood 01· used by the Egyptians, Greeks, or Ro
mans; arnl howe\el' g1·eat their skill or ingenuity, they 
might very well have Ueen within sight an<l reach of the 
discovery, and neve1·theless have missed it. 

Rise a11(l p1'ogress of painting a111011g the moderns. 
Italy. The revival of painting in Italy was owing to 

Gio,·an11i Cimalrnc, bo1·11 at ~~lorencc in the year 1240. 
He acquil'cd his fil'st instructions from some infcl'ior 
G1·eek tiaintcrs then cmµloyecl in that city, and laid the 
foundation of t11c art in his own countrv. 

His immediate followe1·s WCl'C Giotto. and his schola1·s, 
whose manm·r, liltC'· that ur their master, was dry and 
hard; but tho admiration bestowed on thcij' wm·ks ex. 
cited a general rmulation, and they were s11cceedc11 by 
~Iasolini and Masarrio, the- lattel' or whom brgan to ad. 
vanrc the al't by giving a superior air to his figures. 
Ghirlantlaio a{]<lcd ~1 gl'eate1· kuo" lrtlgc of distribution 
in the subjects or his pictures, Cl.S WCIJ as greater CUl'l'Cct· 

ncss of dcsi~n. 
Andrea Ca~tagna was the first Florentine who painted 

in oil. But Lion~nla tla Vinri, ancl l\Jichael Angr1o 
Buona1·oti, were tl1P glo1·y of the FJ01·pntine a1·t. T.ionar
di, possessing a fine imagination, and full of scnsilJility, 
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entered into all the dotails of painting, and derntccl him
self to the expression of the affections of the sonl. If, in 
this sublime branch of the art, he was afterwal'ds sur
passed by Raffaele, he could at least boast not only of 
excelling all the painters who went before him, but of 
having }JUl'sued and inve.~tigatcd a path which none of 
th<'m had attempted to ente1·. His llesign is remarkable 
for purity, and the most diligent exactness offol'ms. 

!llichacl Angelo deLighted in seeking the great and tht• 
terri~le, rather than the graceful and pleasing. Being 
well acquainted with ernry pa1•t of anatomy, he knew 
more accurately tlian any other artist in what manner 
to expl'ess the forms and joinings of the bones, and the 
office of evel'y muscle, its origin and insertidn. "In his 
figures," says l\Iengs, " the a1•ticulations of the muscles 
are so easy and free, that they appear to be made for the 
attitude iu which he represents them." His style possess
ed a <lcgrec of grandeur beyond any othcl' painter. He 
did not possess, in tbe opinion of Reynolds, so many de. 
lightful parts of the art as Raffaele, ~ut those which he 
had acquil·ed wel'e of a more sublime nature. 

He informs us in one of his letters (continued sir Josh
ua), that he mo{lelled in clay, or in wax, all the figures· 
which he intended to paint, a method familiar to tl1c 
painters of that time. 

Vasa1·i has recorde<l that he painted but one 11icture in 
oil, anil resolved never to paint another; saying it was 
an employment for women and children. 

Michael A11gelo was born at Castel Caprcse in Tus
cany in 1474, and die<l at the age of ninety. His princi
pal wol'k is the capella Sistina in the Vatican, which was 
painted by order of pope Julius the Second. It rc111·esents, 
in v:i.1·ious compartments, the origin of the human race~ 
and its p1·og1·css to society; the empil·e of religion; and 
the last judgment. 

The contemporary of Lionardo da Vinci, was Pietro 
Pcrugino, the master of H.affaelle Sanzio d'Ul'llin!>. 

Raffaele was born in t48S, a11tl was at an early age 
the pupil of Pietro. llis first mannrr was that of his 
mastP1·; but endowed witlt a franscend:rnt gP.nius, aftf>r 
carefully studying, and uniting in himself, all the excel. 
Irnrics of his pt·edecessors and contemporaries, he form
ed a style more pc'l'fcct than that of any painter \\ 110 

went before, or has succeeded him. He was scRt for to 
Rome by pope Julius the Second, "ho emploJed him to 
paintsevei·al apartments of the Vatican palace. 

It was fortunate for Raffaele, says l\frngs, that he was 
bot·n in what he terms the infancy of the art, and that 

~=s~0;~n~l~c t~~1~1~l~~f (~l a~ory ~:1.~a~a1~:1~·;;c~~ful~ch~e1~~~1. r; 
studying, with g1·eat cxartness, tile simpl1J truth in his 
figurPs; and tl111s haJituatcd to imitate nature \\ilh JH'C'
cision, iL was not difficult for him to ca1·rv tliC' same ac
cu1·acy into tlic supel'ior style which he a1"toptc1l, fi~;lit 011 
the sight of the wo1·ks of the g1·cat Florentine maote1·s, 
aml al'tnw:tt•tls in imitation or the anrit·nts. 

Composition aud C'Xprcssion arc tile chief exceJlcnccs 
of RaHaclr. Ile had too high an idea of painti1~ t<Ycon
sider it as a mute art: he made it speak to the hca1·t; 
and tliis could only be done in suhjerts whirh l't'fJuircd 
exprl'ssion. If Raffaele did not attain an exrelir11ce 
equal to tho Grceks1 he saw, at least, and imitated, 
whatever was most beautiful antl exprcsshe iu nature. 
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"The Grecians sailed majestically," says l\kngs, "he- school called the Bolognese school, from the place o£ 

~;·:'::' t~1~r~l~:i::~,l1eave11; l{affaelle walked with lll'uprie· th1•~1~1::·\~~ Carracci was the master of the olLer two, 

At Venice, about the same time witb Lionardo da Vin- ~~~!~1a~~1~n~a~~o~~~:.~1~1 c!!ea~1 a~,e~1~~~:e~t::ee 0;v~~:~r~! 
ci, iloul'ishc<l the Bellinis and Mantegna. Giovanni Bel- ~ del Sai·to at Florence, those of CoLTcg,gio at P:u·!na, and 
lini contt·ibuted greatly to the progress of painting. ~le those of Giulio Romano at l\Iantua; !Jut he cludly en.
is accounted the foumler of the Venetian school, by Ill· <leavourcd to imitate the manner of Correggio. 
troducin.i; the practice of oil-painting, which he matrnged Annibale studied equally Corr('ggio an<l Titian, 'but 
Ycry skilfully, and by teaching his scholat'S to paint ar- he is principally esteemed for his k11.,\\'Jedge or design. 

1~r5~1~~u,~~;at~~ ~:;.~:11~~~11 ~1:SiI~;~tul;~~;li~~i~;i:1~~e~~~1~~ Agostino possessed a mind greatly cultivated by learn. 
gln1·y is that he was the ma11ter of Giorgione and Ti ti a- ~l~IT~s~n~h~~:c t\~=~~:~~.t~~~:i; ::::it~~tetl~~i~~t~~~i.1{ ~~1 ~1;~~::~~ 
~cocJoc0c.elli, who carried the Venetian colouring to r1er~ formance of the same picture, and their works are orten 

confo11ndc<l together, althou.r;h the style of each is strong~ 
Giorgione died in l1is 32d year, liaving excited the Jy different from the other two. Ludovico had Jess fire, 

emulation of T'itian, who soon greatly surpassed him. I.Jut mot·c g1·accfulness and grandeur; Agnstino's concep· 
Titian was instructed to copy nature in the most ser- tions were mol'e spirited; ant.I Annibale is characterizetl 

Yilcmanner in tl1e school ofBeUini, but after seeing the by boldness, by a more profound t1csign, and a more 
works of Giorgione, he concci ved the ideal excrllcnce powerful readiness of execution. " Ludovico," says sh• 
of colouring. The beauties of his works are to be fouml Joshua Reynolds, •' appears, in his best works, to ap
in the happy disposition of colours, both proper and lo- proach the nearest to perfection. His unaffected breadth 
cal, an art which he carried to the extl·eme of skill. The of light and shadow, tlie simplicity of colouring, and the 
artists in the Florentine and Roman schools had pai11ted solemn effect or that twilight which is diffused m'er his 
chiefly in fresco and distemper·, and finished thei1· laJ'ge pictut•es, appear to cori•espond with grave and dignified 
works from previous sketches; but as Titiiln painted in subjects bettcl' than the more artificial 1.Jrilliancy of sun
oil, and finished di1·ectly from the objects in nature, this shine, which enlightens the pictures of Titian. 
pl'actice, joined to his natu1·al talents, gave him extra- Tlte Carraccis estaLlished an academy at Bologna, 
ordinary advantages, and the greatest truth to his pie- which their zeal ror the arts induced them at r.rst to call 
tores. l' Academia <let Desidel'osi, but it was soon called by the 

He is not eminent in historical pictures alone, but al- name of U1e fou111Jc1·s, because none more honourable 
so in landscape. In this province his scenes arc well could be given to it. In the schools of this academy were 
chosen, his trees are bol<l and varied in their forms, a1Hl taught the art of modelling, llerspective, and anatomy; 
their foliage admirably executed. He generally selected lesson• were given on the beauty of the proportions of 
for his landscape some singular appearance of naturr. natut'e, on the best manner of applying colours, ancl on 

In Lombar1ly, about the same period also, Bianchi, the principles of light and shade. They held frequent 
born at Modena, instructed in painting Antonio Allegri, meetings, to which men of general lca1·ni11g were atJmit
betteL· known by the name of Corl'eggio. Cor1·eggio began, ted; Out these meetings ceased on the tlepal'ture of Anni
like the other painters of his time, to imitate nature alone, bale, when he went to Rome_ to paint the gallery of the 
but soon enlarged his manner, and gave case and grandeur cardinal Farnese. 
to his designs. He painted chielly on oil, a kind of paint- The most eminent succeeding painters or the Bolog
ing susceptible of the greatest delicacy and sweetness, nese school, we1·e Guido, Lanfranco, Albano, and Guer .. 
and be gave a pleasing and captivating tone to his pie- cino. Guido is distinguished by the gracefulness of his 
tures. His method was to lay bis colours very th irk on slJle, and Guercino by boldness or colour and effect. 
the brightest parts or his pictures, in order to make Jn the Roman school, Pietro da Cortona succeeded to 
them capable of receiving afterwards the highest degree tl1ose great imitators of their predecessors and nature; 
oflight. He perceived that the rellections of light corres- and finding it difficult to rival them in that kind of paint
pond with the colour of the body which reflects them, ing, he applied himself principally to composition, and 
and on these principles founded his system of colouring. the arrangement of numerous groups. His contempora-

A delicate taste in colours, a pe1ofoct knowledge of ry and rival was Andrea Sacchi, followed by Cal'lo Ma· 
chiaro-scul'O, the art of uniting light to light and shade ratti, who flourished at Rome about tlie middle of the 
to shade, together with that of detaching all objects from 17th century, and aiming at extraordinary perrection, 
their ground, and an inimitable harmony of design, plac- diligently studied the works of the greatest painters, and 
ell Correggio in the class of the greatest masters whom particulal'ly Raffaele an<l the school or the Carracci. He 
Italy bas known. is the last eminent painter of the Roman school. His best 

Fl'Om these great masters descended the schools of disciple was Francesco lmperiale, af'trr whom Pompco 
Florence, Rome, Venice, and Lombardy, in which the Battani is the only on~ with whose works we arc acquaint
most distinguished painters were Fra Bartolomeo di ed. 
San Marco, Andrea del Sarto, Giulio Romano, Vasari, At Naples, in the early part of the J 7t11 century, Gui
Polydot·o, Michael Algelo da Caravaggio, Tintoretto, seppe Ribera, callod Spagnoletto, painted in the style of 
Paolo Ve1·onese, the Bassans, Pordenone, Parmigiano, Cara\'aggio, and surpassed him in invention, design, and 
and lastly, the Ca1•raccis, who combining the merits of choice of subject. Luca Giordano was his disciple, who 
lbe v.arious schools, became themselrns the head of a afterwards studied under Pietro da Curtona at Rome, 

. :.i 
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: : aud returning to Naples, became tl1c founder of the Ne
' , apolitan school. Of this school Solimcni and Sebastian 
I I Conca arc the prinripal ornaments. 

Dul'ing the fourteenth and firtccenth centuries, paint
j j ing began to appcat· anew in Germany, Ji'rance, HolJaml, 
' : and Flanders. 

Germany. The names of Albert Durcr, Kranach, 
J J Holbein, aml Ambc1·gcr, stood high at N u1·rmbc1·g, Augs-
1 1 burg, at Nurcmbr1·g, Aug.sb111·g, Basil, and \Vcimar, in 
I I the brginning of the !6th centui·y, but the capital of Vi
t 1 enna affor<letl no cncouragrment to painling till the reign 

of Rodolph the Scroncl. The succce<ling n1onarchs, p1·in
cipally from Fcrdinaml the Third to Leopold the F'irst, 
wcl'e great pt'omotrrs of' the al'ts; but the perpetual wars 
in which they were involved, prevented the 1wogress of 
refinement; and it was not till the tutal repulse of the 
Turks from the Austrian frontiers, under the last of these 
pt·inccs, that painting brgan to ftou1·ish at Vienna. '-rl1e 
artists uf the German school arc nnmct'uus, but few of 
them have risen to cmim•nce. Of those few, Albert Durer 
js the first in the order of time, and Mengs the latest. 

Albert was horn in 14 71, and excelled in painting and 
engraving. llis pictm·es were finished with great ex
actness, but his manner was <lry and hartJ. His princi
pal works were painted at Prague in the palace of the 
emperor Maximilian, by whom, as well as hy Chules 
the Fifth, he was hcl<I iu great esteem. Raffaele is said 
to ha\•e hung the prints of Albc1·t Durcr in his own apart
ment. 

Holbein was nearly contemporary with Durcr. He 
is known by a multltude of accurate portraits, and was 
likewise eminent for richness of invention, which he dis
played in numerous designs fot• gravc1·s, sculptors, and 
jewellers. His Dance of' Death, painted in the town-hall 
uf Daste, is univrrsally celeb1·atrd. He is rema1·kable 
fo1· having, Jikc Turpilins, the lloniian, performed all his 
wo1·ks with his left hand. 

Kneller, born at Lubeck, in the duchy of Holstein, re
ceived his fil·st i11slt·uctio11s from Remhl'andt. Ile paint
ed chiefly portrnits, which were highly celebrated in En
gland during the reigns of Charles the Second, James 
the Second, William the Third, Anne, and George the 
Fi1·st. 

Antonio Raffacl ).\lcngs, one of the most scientific paint
ers of any country, was educated in Germany; but paint
ed chiefly at Rome, and at Madrid; to which latter capi
tal he was iuvitcd by Chal'lrs the Third. Ile practised 
his at't with an extreme diligence, which has deservedly 
rcntlcrcd him eminent. Dis works possess many beau
ties ofcomvosition, and mechanical execution. His writ. 
in~• are too frec1uently metaphysical, but contain many 
excellent disquisitions on painting, calculated to ins1>ire 
the artist with exalted ideas or his profession. 

Jlolland and Flanders. The Dutch and Flemish schools 
are nearly as much distin,i;uished by the number, as by 
the excrllence of their artists. 

In the formel' school, the precedence of fame in point 
of datr, is given to Lucas van Lcy(]en. born in 1494. He 
was ~ laborious cornp<'titor of Albert Dul'cl', anU rcse1u
Llcs him in manurr aml st}lC. 

J>olrmberg, Ostade, Gerard Dow. Mirris, 'Vouver
mans, Cuyp, Berghem. Vamlrrwerf, Van Huysum, Shal
chen, Brower, liemskirk, arc amongst tl10eminent1iaint-

ers of the Dutch school; but they arc all greatly surpas· 
sell by the truly astonishing genius of Rembt-andt, many 
of whose works seem even to surpass nature in force 
and effect. His etchings also are highly anti deservedly 
rnlucd. It is not, howe\er, to be omitted, that the sin
gula1· merit of his original conceptions anU compositions 
is counterbalancerl by the grossness of bis forms. 

The honour of founding the Flemish school is attribu
ted to John of Ilrngcs; and the names of his successors 
arc too many to admit of detail. 'J.'heh• wo1·ks are to be 
found in every cabinet. 'I'he most illustrious masters of 
this school are Rubens and Vandyck, 

To John of Brugcs, better known by the name of John 
van E) k, was for a lo11g time attl'il.111tec.l the in\'cntion of 
oil-painting; but he had only the Jionoul' of transmitting 
that method to Italy, "bere a picture painted by him 
and sent to Alphonso, king of Naples, first divulged the 
discovery Frans Floris is celcbratetl as the Raffaele of 
Flanders. De Vos, Segre, Diepenbcrh, 'l'enicl's, Jor
dacns, stand prominent in the catalogue of merit in the 
same school. 

Uubens possessed a most fertile and extensiYe genius, 
anU produced an immense number of wot·ks. This ex~ 
traordinary Jlaintet· distinguished himself equally in his~ 
torical, portrait, anU landscape painting; in animals. 
fruits, and ftowrl's. He both invented and executed nitlt 
the utmost facility. Ilis drawing, although overcharged, 
is not without considerable merit. He hall great know 
ledge of anatomy; hut he was hurried away by the at·· 
<lour or execution, antl ton often saCl'ificed form anti co1·. 
rcctness to s11lendour, and the magic cl1arms of colour. 
He excelled in colouring, anU chiaro-scut·o. He studied 
principally in Lombardy, aller the works of Titian, Pa
olo Veronese, anti Tintoret, from whose excellences he 
formed rules for his own practice, from which he sclc.J.01n 
deviated. 

Ile was not only an eminent painter, but an accom
plished scholar, and rose to high employment in the ser
vice of his country, \'isiting several coul'ts in the charac .. 
ter of ambasc;ador. 

Of the disciples of Rubens, Vandyck best CQm1n·chend· 
ed all the rulrs and general ma.'Cims of his master; and 
even surpassct1 him in the delicacy of his colouring, par. 
ticularly in portraits, in which he stands one of the high
est masters of his art. 

France. The French school or schools may be cla'9etl 
in three different reras, and characterized Uy as many c.lit· 
fcl'ent styles; two prior, aud one modern, since the pcl'i
od of the late revolution. The a1iists of the former schools 
chiefly adopted the manners of the various painters whose 
works they studied or imitated. But Poussin, Vouet, 
Le B1·un, and Le Sueur, are those masters Tl ho have gi· 
ven rlistinction to the j!'rench •chool in the pro\'incc of 
l1istory. The first .and the last of the~e have been com
pared by the French to Ilaffaelc, whose example Le Sueur, 
in particulaJ' consitlcl'cd as his model. Poussin stuc.lird 
the a1Jti<j.ue statues with so great devotion, that his pic
turC's frequently brar a strou.r; rescmbJanre to thnn. I .. e 
B1·n11's Uattlcs of Alcxandcl' al'C dt'scncclfy crkbratl'U for 
tlH'i1• spirit, composition, an;! C"orrcct dl'a\\ in.e;. ( ~a.,pat~ 
Dughet (commonly called Ga'ip.:i1· Poussin, fwm hi'! mn.-; .. 
ter's name, "hich he adopted). and Cl.rnde Gel i:e (railed 
Claude Lorraine, from the place of hi!, birth), aro cmi· 
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11rnt examples of excellence in landscape. The In tier ap
)Jt>at·s to stand \\itho\.lt a riYal, m· at least !;tood unrirnl
JccJ in his time. Buth these paintns 1lt•1·int1 lht·ir pro
fri;sional knowlrd~r, as well ns 1 ltcir choke of sul>jt:rts, 

~·;~'~·~·1 r~!~~ 1 ~~l~:111~::il~,~~ ~~:1111lc~~a~~~cy°:~,~~~do~:~::i~~:1~·'i~~~~~~~ll 
'i'hc arts "hich. had been raised in F'ra!lrc Uy the mas

f ns 1Jcfore-11n•11tio11cd to vc1·y considt•ralJle dignity, sunk 
in tile second school of Boucher and Yaulor tu a state of 
1111lJccility and affrctation. Tl1c rcputatio11 of a ro]ourist 
was sought by cxa.~i;ernted tints, and the hand nf a mas
H·r was conceived to consist in ostentatious prnc:ilit1!-)· 

In a more rccrnt pel'iod, partirul:ul} Hince th<' rc~·oht
tiou, a new st) le has been introllucctl into the al'ts. \ 1rn 
"as the first refoi•mc1· of this class, and liis C:\amplc has 
bcc11 vigorous)} followed by Davitl anti lti5 contrmpo1·a. 
l'h's. '!'hey have t•1ulcavourcd to substitute- a sin1ple :mtl 
l'igid taste in the place of false and gli1tcl'ing manners. 
'l'hc attempt is laudable: the result will be judged of by 
po.tei·ity. 

'!'he comparative merits of those mot1ern schools which 
have been hithCl'to mentioned, are thus ginn by Richard
son. 

" The painters of the Roman school were the best de
signers, and had a kind of greatness, but it was not an. 
tique. The Yenetian and Lombard schools had excel
lent colourists and a certain gt·ace, but enlil'ely mot1crn, 
t'S}>Cciatly those of Venice; but their dl'awing was gene. 
l'ally incorrect, and their knowledge in liistory anti the 
antique very little: and the Bolognese school is a oort of 
composition of the others. Even Annibale himself pos
•essed not any part of painting in the perfection that is tn 
be sren in those from whom his manner is composed; 
though to make amends, he possessed more parts than 
11crl1aps any other master, and in a nry high dt•g1·ce. 

"rrhe WOl'kS of those of the GCl'man schooJs have a 
tlJ·~·ness and ungraceful stiffness not like what is seen 
amongst the old Florentines, that has something in it 
pleasing howc,·cr; but this is odious, and as remote from 
the antique as Gothicism could carry it. 

"The Flemings have been good colourist, and imita
tetl nature as they conceived it; that is, instead of raising 
nature, thry fell below it, thou.~h not so much as the 
Germans, nor in the same manner. Rubens himseJf Ii\·. 
l'd and died a 'Firming, though he \Yould fain have been 
an ltalia11; but his imitators have caricat111·ed hi1:; manner; 
tha.t is, they ham been more Rubens in his defects tlian 
lie himself was, but without his excellences. 

"The French, excepting some few of them (N. Pous
sin, Le Sueur, Sebastien Bourdon, &r.), as thry have 
not the Get'man stiffness, nor the Flemish ungt·acefulnes", 
Jll'ither h;we they the Italian solidity; and in their airs 
of hca°ds au<l manners, they arc easily distinguishcc..I from 
thr: antit(U<', ho\\.' much soever thry may have endca\/Oul'· 
r<l to i•nitatc it." 

Spuill. The ai·t of painting brgan to flourish in Spain 
tluring tho l'eigns of Charles the Fifth and Philip the 
Second. The &t)leof1>ainti11~. ho" ever. was not distin· 
gui~lu.•11 by g1·eat cxrellenrc until the works nl' Velasquez 
apptr\red. From \he mnstel'I~ imitation or nature dis· 
],lil) ell in his pictures, the sc"huol of the nation has Ueen 
fol'mrd. 

Zul'baran and llrrrera are among tl1e best painters 

beru1·r Yclasqnez; anll Murillo fur tht· mi.st 11bti11guislt('d 
nftrr liim . Tiie ~oftncss of tints a11CI Jia1·n1011J <if colour 
in tlir paintings of :Mu1·i110 seem to cnrhaut the<') c. 

)11 Russia tlic :uts are at pl"C'sc 11 t c11Jti' at rd with gr<'at 
rnHp;_,·. an:.l with unremitting attt-ntion on lhl' part ol' the 
.r;.JH'l'llOll'llt. . 

I 11 AmCl'ica al,;o. grr:i.t estoabli~l1111ents are fol·nnng at 
!\"rw \'01·k and l'l.il:.u.klphia, \\ith tl1e same \icw to the 
promotion of the ad!-i. 

lt now onl_y reniaius to spl'ak of the al't uf painting in 
J<.:.np;la11d. \\lit· re it is at prrs··ut making gt·eat atlrnuces 
toward.:; rxcl'lle11ce. 

l,ainting has been cultirntrt1 in "E11gJand at sc\·cral pe
l'iods with rn1·ious surrrs~. ""r shall hne gin•n the ac
counl of it from l\Jr. "Trst's lcttcl' i11 t l11• tl1i1·d number ot' 
Acadrmir Annals, puulishcd by the Hoyal Academy of 
London. 
"~lany sonrcigns of this counfr)" ha,-e noticed and]>&· 

tronizc1l 1hc fine a1·ts. Edward the Thil'<l caused sen ... 
ral chapels to be embclli>l1ed with painted glass and 
cnamrlkd mouuments, as well as \\itli pai11ti11gs 011 the 
walls, representing scriptural subjects, aud otltr1·s from 
the church lrgrntls, together" itl1 po1·ti·aits of tl1cn exist
ing charartcrsofboth sexes. The eha1iel of St. Str11heo, 
'lcstminstrr, "as the most co11spicuo11s. 

"Hem•)· the Seventh garn patronage to many ingeni
ous men, both in pa'.11ting, sculptul'r, and a1·ch1tectue. 

"Jh>nry tho Eight followed the example of his father, 
in ghing patronage tg <'minrnt men. Ile invited those 
of tl1l' grcalcst celcbl'ity in painting in JtalJ, Grrmany, 
and Flanders, to visit his ta}lital. Raffarle and Tilian 
he \\ ishcd to see at his court; and he rntlC'avouretl to draw 
them thithe1· by the most splendid offers: but not surreed
ing in his desire, he procured seve1·al of thl'ir wo1·ks; in 
particular the picture of St. Geol'gc, by Raffaele, at 1n-e
sent in the possession of the king of Spain, and the two 
pictures by Titian, now in the gallery of tlic marquis of 
Stafford; the subjects of which u1·r, Diana and Actt>on

1 
and Diana and Lalisto. lle was more fortunate in his 
in~itation to Hol.bcin,_ at that time famous as a po1·trait 
1>a111tcl', who t'eMtled m Heni·J's palace, aml whose works 
were soon sp1·rad t111·ougil tlir kingdom. 

"Chari •s the :Fil'st, more &ttached to the fine ni·ts than 
any of his Jll'edetrssors, formed a sph·ndiJ rollrction or 
the \\11rks of the g1·eat Italian and FJrnii8}.j masters. He 
in~ited to his cc~urt Rubens and Yandyck, and other 
painters of consic..lcrnble eminence, from Flandel'S and 
Hal.land; a.nd he g!OJ·i~d i11 c~Hinting among Ids natm·al 
sul..lje~ts Jms:o Jo1~cs! Ins a!·rl11tect, ant.I Dobson, who rose 
t? emm.e~1cc in pa11.1t111g. fliesr were the two fir8t Eng· 
hsh a,l'bsts \\ho ei~JH)'cd the pati·onaMC of l'OJal f'arnur. 

u Ch:u·les the Second was proud to follow the liberal 
ex~mpJe of liis l'at11:1·. fo b('sto" i11g rcwartls 011 igenious 
artists. Ile pat1·on1zl'tl most of those \\ho ,·isitcd his 
col~1·t from Italy, .Flande1•s, Germany, and Holland; of 
winch the dccorallH paintings on the \\alls in 'VimJsor
castl~, and the. palace of llampton.court, IJy Yerr·io. and 
othe~ s. a1·e. l'\ ulcnt proof-;; brsides many ]lictures fr-om 
poetiral ~ubjrcts, b) Gcnuari, as \\.r1J as pol'traits bv se .. 
ver.al p.u.utcrs of considnable eminence. Tlir la,·,,,tf'S 

~~::~~~etl1111:011~~~:;;,\1 :~~·i:~:1:cd on the ar·ts, \H'rr, ho\\,, er, 

"Qulcn Anne was the first of our so\·erei.gus ~ho cal-
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IN.1 into actidty the Brilish pcnril, as the paintings in 
the cathedral or SL Paurs and the hospital at G1·rc11wich, 
by sir James Thornliill, and otlJCl'.$ u11dc1· his flircdion, 
sufliciently C\ ince. ln a1 chitrcturc, sir Christopher 'Yren 
waci equally disti11guh;hcd liy llcl' favour. 

,, But to form the g1·cat rpo('ila of' pat1·onage confrn·cd 
by a Ill'itish king on l31·itish sul>jects. in painting, sc11lp
tu1·l~, ;rnd al'chitccture, was rcsC'ncd fur the reign of liis 
prrscut majesty, George the 'J'Jdnl. 

u In the yeat· 1 :"'68, his majesty gave hie;; royal sanc
tion to a plan formed for tlie e.stablisliment of an academy 
of painti11g, sculpture, and architcctlil'c, of which he was 
grariously pleased to Uccomc the protector and patron. 

"Ju the three Uranchrs ofart which coustitutc that aca
clcmy, lie found many artists nlready fo1·m cd: amOng oth
ers ~f considez·ablc celebrity in painting, Reynolds, Wil
son, Hayman, Gainsbo1·ough, Hoare, Dami, 1\.lortimer, 
Barret, Sandby, W1·ight, Cotes, and 'Vc~t; in sculp
ture, Bacon, Nollckcus, and 'Vilton; in arcl1itect111·e, 
Chambers, G. Dance, Stuart, T. Sam1by, Gwyn, and the 
two Adams. 

"At the same time, Strange, Woolctt, Hall, Gt·cen, 
an<l Mac Ar<lell, shone with marked eminence among the 
cng1·avcrs. The mel'its of our cn,;-ravers, blended with 
till~ labours or the painter, 01rnnecl a new avenue to fame. 
rl'he ha1·monious sort.ness of Stl'ange; the united skill of 
" ' ilson and Woollett in landscape, as seen in the prints 
ol' Niobe, Phaeton, Ceyx, Celadon and Amelia, &c.; the 
vortraits in mczzotiuto from si1· Joshua Re_ynullls, by 
~l'Al'dell, 1-'""'isher, &c.; the successful combination of,Vcst 
"i '.11 Eadum, G1·ee111, 'Voollett, Hall, &c. in l1istorical 
works, as sccu in the prints of Agl'ipttina, Regulus, Han~ 
Hilla!, \Vulfe, La Hogue, the Hoyne, Penn, CromwcH, 
nut\ the Rcstol'ation, &c. spl'eacl the celebrity of English 
wol'ks of art through the mr>tlinm ol' engradng; an cl the 
c:ircumstancc uf these prints 1·ising to a highet· price in 
£'\·ci·y markrt throughout the continent than had crer 
been known in the aunals of the al'ts, inspired those com
mcrdal views which aftcl'wards p1·otluced the gallel'il's of 
Sh~kl'spcare, untlel' lloydell; the poe~s! under 1\.:1 acklin; 
historical, under Bowyer, &c. &c.; g1v111g to tl11s coun
fl'y a new source of commerce, highly beucficial to i t-; jn
tet·csts, auLI mwxamplcd in any othel'." 

En,,.lish school. To the list of painters mrntinned by 
"'est~ are to be add('c\ SC\'eral who nnfo1·tun.atrly expc
ricnrl'<l no royal pati·o1rnge. Among these IS H~gar~li, 
,\hose uinh·alletl exccllrnce in works of h11mou1· is prm
ciiHlily known to us by the numerous engl·avings from 
l1is pictures. 

or the modern Enµ;lish school, ,;,. Joshua Rrynolc!s 
"as the founder, ani\ his wo1·ks still l"emain its greatest 
gl<>l')'· rrhcy not 0~1ly gi,\'C him tilt' most distinguished 

~::,~~:~n~:~:t~~ ~1111~1~1 ~;;1~'t~1~\.i!;~1J1~'~:t(~~;s~'ga~~ ~~'.~, t~z 1~:r1~!: 
dl•\·atetl 11rinri1iks in r ukat<'tl in his i11sconrS<'S drl1vrred 
at thl' lloyal Al'alit'my . "ill st:cure Ids I'('puration as long 
ns Eu~laud shall pay rt•spect to supc-rio1· :aknts. The 
J:1: 11 1,.l i'-'li tasfr 11ppra1·s to bt> fol'med on the gr,·at masters 
ol' l\w Itnlia11 an1I l1'lemish srlionls. Hr) nnlils 1)1'(1l'rsscd 
nn a1\mii·atim1 and prrfcl'rncc' of Mirhad An:.;clo, Out his 
own wi11-ks arc in no llDint similar to tha t great master 

of design. 
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The names of Gainsbomngh nnd W"ilson stand the 
higlil'st in landscape paintiug. 

The pai11te1·s of this school have been distinguished as 
less rigid with rrganl to tl1e forms aud corrcctnrss of 
tln.:-it· d1·a\\·i11g, tha11 ambitious or striking and poignant 
c ffcct. " Beauty," says the French Enryclopretlia, 
'' ought to be the charnctcristic of the English school, 
because the artists J1avc it so frrquently displayed before 
tl1('i1· r;rs. Ir tliis beauty is not precisely similar to the 
antique, it is not infc1'ior to it. 

"The English school should also be distinguished for 
tlie truth uf cxprcssrnn, beca use the liberty enjoyed iu 
t l1at country gives to C\1cry passion its natural and UH· 

biassed operation." 
The best accounts of painting and painters are to be 

found in the works of Lionat·do <la Yinci, Allierti, Lo. 
mazzo, and Bt>llori; and in the Lives of the Painters, by 
Vasari and Du Piles; F'clibicn's Entretiens sur les Vies 
c~cs P rint rrs, and his other WJ'itings; the Discourses de-
11Yercd ~y Rcy110l~ls in the Hoyal Academy of London; 
tile various TreatJses by Mengs; Richardson on Paint
ing; and De Arte Graphira, by Du Fresnov. 

rr1ic_ latr1· public~~tion_s of B~1·ry, Sliee in .his Rhymes 
on Art, and. Howe 1n !us Inquiry into the present State 
of the A1·ts 111 Englnnd, con\'ey the most accurate infor
mation cunccming tlie progress of painting in this coun. 
try. 

PAKFONG, or white copper, a metal composed of 
copper, nickrl, and zinc. The zinc amounts to nrarly 
one-half of the whole, and the Jll'oportions of copper and 
J.Hckrl a1·e as 5 to J s. Tlus compound metal is much 
used among the Chinese. 

PALJESTRA, in Grecian antiquity, a public building, 
"~here tl1e _Youth cxc~crned themselves in wrestling, run
nrng, vlayrng at quoits, &c. 

l'.-1.L_~MEDEA. a genus of birds belongiu~ to the 
order of g1·allre. The.char~cter of this genus is~ the bill 
bends down at the pomt with a horn, or with a tuft of 
fcathe1·s erect _n~ar the base of it; the nos tl'ils arc oval;~ 
the toes are d1vtded almost to their origin, with a small 
rnc111~1·ane between the bottoms of cad1• 

Thc1·c al'e two speclt.·s; the first of which is the pa1a~ 
meclea co1·1Ht~a, or hornet.I sc1·eamer. It is aUont the size 
o'. a. tu1·k('~; in length about tl1ree feet f'ou1• inch l's. Tlie 
bill 1s two_ rncli_c.c:; an.d a <'Jl!al'ter long·, and blark; the up~ 
pe1· mnnd1blc is a little gibbous nt the ba!IC; tlie under 
shuts Ucneath 1t, ~s 111 the gallinaceous tribe: the nosti·ils 
a:e ornl an<l pel'Vrnus, ~nd placed near the middle of the 
b!lJ. From tl1e cruw~1 ol tli~ lwatl springs a slender horn 
of mn1·c :h~ 11 three rnches rn lt.•ngth, antl poi 11 ted at tfie 
cud: the u·Hl rs arc the colour of golt.I: the plumage 011 
the head, ne_ck, anrl upper pal't of the bor!y, is black 
m.argmc~ w1tl1 grey on thi· fi1·st, and downy: at the b('nri 
of the wing .al'e two. sha1·p horny spu1·s. rr11e female, 
we are told, 1s ve1·y like tlic male. 

It is rcmal'l\.ed, that th<'y at·r always met with in pairs· 
~~1d if one di t.'S, the other mn111·ns to death for thr luss: 
1 hey frequent places near the water·; make a large nest 
of n~u,tl, in tlir sha1.)e of .an ov('n, upun the ~r1rnr:t1; ant.I 
Jay b' ri rg~s, tl~e ~1ze of tl1nsc of a goose. 1'hc young 
~~·e IJl'ouglit 1111 Ill the m·:t !ill a!Jle t 11 shift fortht.•111sclns. 
lh<'! lt a,·e llut 1111t; nest 111 t ile year~ wliil'lt is in January 
or Februal'y, except the first eggs at'e taken away, wheu 
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they make a second in April or ~fay. The young birds 
arc frequentlJ eaten by the natives, though the colour 
of the Ocsh is \·crf dark; that of th~ oltl u_ncs. is t~ugh 
and ill ta<;tcd. Rt snmc authors tl11s spec1c'i 1s saul to 
frcd on crabs anil$biuls, such as pigeons, poult1·y, aml 
e\"'n to attark &hcrp and goats; bot tliis is denied by 
others, who say tlu\t its pl'inripal food is reptiles. Tho 
cornuta is a 1·arc sfccirs. lt is found in certain districts 
in CaJc1111r, Guiana, Sm·inam, and other parts of Sonth 
Ame1·ira, <:hieflv in )he marshes antl wet savannas, and 
for the most pa~·t near the sea. 

The second spedrs of palameclea is the cristata, or 
rrcstcd screamrr. This bird is about the size of a hc1·on: 
the bill i• short, bent like that of a bird of prey, and of 
a )·cllowish brown: the irides at·c gold.coloured: on the 
furl'lu·ad, juo;t ahovc the bill, is a tuft of black feathers 
\·ar·ieg-aktl "itl1 a"ih-colour: the head, neck, nnd body, 
nt·c gl'ry, mix<'cl "itli rufous anti brown, most incli11i11,; 
to the last 011 thr. wings and tail; the win1;:; arc not fur
nisliet1 with spurs; tlic lrgs pretty lo11g, of a dull JCl!ow; 
claw-; b1·uwn; the hind toe placed high up, so as not to 
touch the ~l'nund in walking. This bir<l inhabits Ilrazil. 

l'AI,AT~~. Sec AN lTo>IY. 
l'ALATlNE COL.STIES, ai·e tl1ose of Chester, 

D111'11.am, and Lancaster. Sec Coti!'iTtES PALATINE. 
11.\l..AYlA, a ~l'll115 of the monatlelphia pnlyanclria 

class anil onlrr. The calJX is half (h·c-c lcft; slylc many. 
cleft; caps ult' nian) ·Sl'C'tlcd; cells in a ball 011 the central 
1·cccptadl'. 'fhf'l'IJ arc two sprrics, or 110 note. 

PALf~, i11 hc1·alilry. our of the honourable ordinaries 
of an cscutrltrn11. bl'ing !he representation of a pale or 
stake plan·cl 11111·i!-)ht, anti compr('l1cruJing tlie whole 
l1rii;ht 111' the coat [l'om the top of the chief to the point. 
~(' HF.H\LI>ll\'. 

PALISADE, or PALlS.lno, in fortification. an indo~ 
R\lt'C of stakf's or piles dl'inn into the ground, radt six 
01· SC\'Cll inrhrs squarr, a111l eight feet long, three whereof 
a1·c l1id u111le1· g1·011nd. l_,alisaclocs al'c generally used 
1o fo1·tify tlH.' annues of open forts. go1·grs, liall'-1111>011q, 
the bottoms nl' ditdh.'S, the pa1·apels of con1t-\\':t)'s, and 
i11 general all posts liabJe to su1·p1·isr. and to which the 
ac:rrss is co1sy. Palisadocs ai-e usually planted prl'f>Cll· 
diculai'J, though some make an angle inclining t1>wartls 
the ground next the enemy, that the l'upcs cast urel' to 
tPi11' thl'ltl up 111ay slip. 

l1ALrs \.Dt:s, Tuniing, are an invention of M. Cocllol'll, 
in orlll'I' to p1·csc·1·,·e the palisades of the parapet of the 
cuv~rt-way from the bcsiPi;er's shot. He order.:; them 
so, that as manv of them as stand iu the length of a 1·od, 
or ir't about ten °fret, turn up and down like traps, so as 
not to be in sight of the enemy till they ,inst lu·ing on tlicit• 
attack, and yet na·c alwa)S ready tu du the pt'opcr scr. 
,·ice of palisa1ks. 

PALISSE, in heraldry, a bea1·i11p; like a range of 
pali-mc.Jcs bt:fore a fortili ra_tinn, reprcs.C'11tcd Oil a fl'~~r, 
1·isin,i; up a con.sic.lerablc hrrglit, a11d po1ntcc.I at top, with 
lhe field appcuing betwren them. 

PALLADIUM. In the month of Ap1·il, 1805, it wa• 
anno1111re<l hy a public notice, that a new noble metal 
called patlarli11rn was solil at Mr. Fors~n'..,, Gcraz·(~-strr~t, 
Soho, London. Some of its propcrhPs are mrntioned 111 

the paJ>er, Llut the name of the discoverer is concralrd. 
Mr. Chenerix, suspecting imposition from the unusual 
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rnannrr in .which the discovery wa.i; announced, macJe 
some rxperuneuts. on it to disriH"ri· its composition, and 
soon found that its propr1·ties t'ould not be 1•f'frr1·etl to 
auy known metal. This induced fiim to JHH'rhase all that 
rcmainccl in the hands of the nn<lcl'. It was sold at the 
rate of 25 grains per guinl'a. 

Jt had been wol'k("d lly art, and was offrretl for sale in 
thin laminre. 'Yhen polished, it had exactly tlir appear. 
ancc of platinum. rrhe Iaminre were very flexible. The 
SJlCrific graYity ,·aricd from t0.972 to 1 l.48Q. 

The clfccts of galvanic electririty on it were the same 
as on gold and sih·er. When exposed to the blowpipe, 
the side fal'tl:rst remure1I from the flame brrame blue. 
A very l'iolent heat i.CJ nrcessary to melt it. 'l'he buttoQ, 
by fusion, lost a little of its weight, but its speciflc gra. 
,-ity was increased from 10.972 t() 11.871. It was harder 
than im11, and appeal'ed cl11·ystallizcd. The fracture 
wa~ filJ1·ous. 

Wilen sfron,i;ly heated, if it ici touched with sulphur it 
melts, and continues melcing till the compound ceases to 
be 1-cd-hot. The sulphu1·ct is bl'ittlc, and whiter than 
1rnlladi11m. It was uot altel'cd by charcoal. It united 
\~ith the dift'e1·r11t metals, and formed alloys; the proper. 
t1rs of wl11ch lia\'C been desrr1bcd by l\fr. Chene\'ix. 

\\ hrn exposed to the action of melted potass, it loses 
its bl·illiancy, and a litlle of its weight. Soda acts witli 
lt"iS 'iolcncc. 'Vhen ammonia is kc11t over it fo1· some 
c.laJR, it acquires a blue colour'. 

Sulphuric acid, whcu boiled upon palladium, acquires 
a li.nc ~e<l colour, anti dissolves a portion of it; but its 
actrnn is nut nr·y p11"·e1fol. Nitric ari<l acts with much 
g1·eatcr energy, and oxyc.lizes and dissolves it, forming 
a~ ('r·y bcaut.iful rec.I solution. Mu.riatic acid, when long 
boiird upon 1t, becomes of a beautiful 1·ed colour. Nitro
mu1·iatic acid attacks it with great \·iolencc, antl forms 
a rinc 1·rd solution. 

The alkalies ani] ea~ths throw down a line orange 
powllrr from tliese solutions; and when ammonia is usrtl 
the supcr·natant liquid is sometimes of a fine greenish 
lJh~r: Sulphat. uitrat, and mu1-iat of potass ani'I or ama 
mo111a, tl!1·ow clown ?range p1·ecipitates, as they do from 
the solutions of platinum. 1\Jur-iat of tin throws tlown a 
dark or·angc or brown precipitate from neutralized salts 
of palladi~m. Sulphat of.iron throws down 11alladium in 
the metallic statr. Prussiat of potass occasions an olive. 
colouretl precipitate, and water containing sulphureted 
hydrngc1~ gac; ~ dark brown one. F!uuric, arsenic, 
pl~ospl!o1·1c, oxalic, tartm·ic • . citric acids, and their saltc;, 
p1r~1p1tate some of th_e s~lutwns ofpalla<lium, an<l form 
varwus compounds with 1t. 

Such arc_ the prop;rtirs of palladium ascertained by 
1tfr. Chcnc\'IX. The_v 111U1rate a substanct• tlifl'crent from 
<'very othH k'rl .~wn metallic bodJ. Still hC" considered 
the s~1llstance .as .a compouncl. and tried val'ioas ways or 
formrng one s11mlar. At last he suspected mer· . d 
]Jlati111~m as 1.ikrly to be its cnnstitu~nts.; and a(~~?v:;i
ous_ trials, l11t upon the following mode of formin it 
winch succeeded: g , 

One hundred parts _ofylatinum, previously purir.ed by 
an1ut101~ 111 111tro-~ur1atic _al'it!, anil precipitated h sal 
a.1•1m~n1a~, were .ll1ssol\·cd 111 uitr·o-muriatir acid. T! the 
s.,J,;tinn ... 00 gran~s of l'ed oxide of mercury were adtkd. 
These not saturating the e:tccss of acid, he continued to 
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a~d more till the acid was saturated. A solution of sul
p11at of il'On wac; put into ;i long-necked 1natrass; the mlx
ctl solutio11 of' platinum and mercury was poureJ into it, 
and tile mat1·ass hcatr:i 011 a sand bath. A copious p1·"ci 
pitatc soon fell, aml tlic in:;;idc of tbe matrass was r.i ... te<l 
with a thin metallic rrust. This crust, collcctc<l and 
\\.ashcfl, was put into a cliucoal cruciblr, and expo.;,; ,d 
to a \'ioll'ut hrnt; a button of metal wal:I 11btainec.1, wlii r h 
110.sscsscd the tH·ope1·tirs of palladium. Ft·om tLc prop ·11·
tions crnployttl, ~11'. Chenc.\'iX roucludctl, that palla ·li
um is composctl of two parts of platinum, autl one of 
ITICl'CUl'V. 

The Cxtrnor<linary consequences that follow from this 
experiment will occ.:ur at once to the readc1·. Herc is a 
compounll of two mctalf.l, which cannot be decomposC'LI 
by art. And if we know one such compound. why may 
not many of the othe1• su11posc<l metals lie such com. 
}Jounds? 

'Ve have here a compouml containing mrl'Cury, one of 
the most volatile substances in naturr, in such a state as 
to resist the most violent heat without quilting its com. 
bi nation: so that one of the most whimsical of all the al
cl1ymistical opinio11s is hel'e verified. 

But the specific g1·avity of pallaolium is one of the most 
extraordinary circumstances. It is considerably less than 
that of the lightest of the component parts. The specific 
gravity of platinum cannot be stated at less than 22. 
'l'bc specific gl'avHy of mercury may lie stated at 13.5; 
but tl1c actual specific gra,·ity was only 11.2. So that an 
expansion amounting to mo1·e than a third of the whole 
has takcrt placr. 

The experiments of Mr. Chcnevix were rcpcatrtl by 
so mo of the eminent chemists in London; atnong otherf.l, 
by Dr. Wo!laston and l\lr. Tennant: but these gentle
men could not su'Ccced in obtaining 1ialladiurn. Hence 
doubts Hre still entcl'tained hy some concerning the 
composition of tliis substance. But the well-known pre
cisiou of .Mr. Chcnc\'ix, and the uncertainty which he 
bas l1imself" pointed out of succeeding in a fow tr·ia1s, 
ought to induce us to give him full credit. Dr. Thomp
son fried the experiment "ith all the 1n·ccautions he 
could think of to insure success. The metallic crust an
nounced by 1\11'. Chcnevix was formed; and upon heating 
H violently in a charcoal crucihlr, a button was obtained 
of a white colour·, and very like platinum. It was very 
pomus, and therefore tlrnugh mallealfle, it soon broke 
under· the hammer. Jts spedfic gravity was only J J. 12.6. 
But this was pa1·t]y owing to its porousness. It was act
ctl upon by the thl'ec mineral acids; but the action of 
neither of them was violent, and the solutionJ instead of 
re~, was a dirty reddish-brown. He could detect no iron 
by the usual tests; bYt the solutions ga,-c unequivocal 
ma1·ks of the p1·esence of platinum. In short. the button 
was not platinum, but at the same time it was not palla
dium. 

PALASSIA, a genus of the syngenesia polygamia 
frustranca class and order. The receptacle is chaffy; 
down uo.ne; Sf:eds n.•rtica_I; margin ciliated; calyx imb1·i
cate. 'I hel'e 1s one species. a shrubby )JI ant of Lima. 

l'ALLET, in heraldry, is nothing but a sma11 pale. 
PALLET. Sec w .. TCH. 
PALM. a measure of length, about three inches. 
PALPITATION. See MEDICINE, 
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PALSY . . See llfEDICIJ<E. 
l'.ILY, or PALE, in hei-aldry, is wlicn the shield is 

tlh id,·d into four or more equal parts, by perpendicular 
Jines l'J!Ji11.~ from the toil to the bottom. 

l'AXARY FER:\IENTATION. See F.ER>IE"TA
TJOS". 

l_).lN.AX, GJNSEXG. a genus of the Uirecia order, in 
the pol_tgarnia class of plants. In tlic umbel tile col'olla 
is fivc-p"talled; stamina fi,·c; herma}llu·o<lite calyx five
toothetl; superior styles two; berJ'Y two-seeded; male ~a
lyx entil'e. Thc1·e are nine species of this plant: 1. Qum
<1uefuJia. 2. Trifolia. s. Fi•uticosa. 4. A1·l>01'ca. 5. Spi
nosa. 6. Aculeata. 7. Chrysophy!la. 8. Simplex. 9. At
tenuata. 

Ginse11g was formerly supposed to grow only in Chi
nese 'I1artary! affecting mou11tai11ous situalions, sliadecl 
l.Jy cJ,ise woods: but it !Jas now been Jong known that 
this plant is also a native of North Arne1·ica, whence .M. 
Sarrasin fransmittr<l specimens of it to Paris in the year 
1704; and the ginseng since discovered i11 Canada, l1cun
syh1ania, aml Virginia, by Lafiteau, Kalin, Bai-tram, and. 
others, has been found to cCJnespon<l exactly with the 
Tartarian species; and its roots arc uow regularly pur
chased by the Chinese. 

The dried roots of ginseng, as imported l1e1·e, is 
scarcely tlrn thickness of the little finge1·, about lhree or 
four inches Ion~, frequently for·ked, transvc1·sely wrink
led, of a hornJ texture, and both inteJ"nally antl cxtrr .. 
nalJy of a ycllowisli·\\·Jlite colom·. On the top are com. 
manly one or more little knots, which are the I"emains uf 
the stalks of the precrding years, and from tile number 
of which the age of the root is judged of. "To the taste 
it disco,·ers a mucilaginous ~weelness, approaching to 
that of Jiquorice, accompanied with some degree of bit· 
tcrness, and a sli.i;ht aromatic warmth, with little or no 
smell. It is far sweeter, and of a more grateful smell, 
than the roots of fennel, to which it hos by some been 
supposed similar; and differs likewise rnmarkably from 
those roots in the nature and pharmaceutic propei·ties of 
its active pf'iuciplcs, the sweet matter of the ginseng be. 
ing prcscr\'ed entire in the watery as well as the spirit .. 
uous extract, whereas that of fennel-roots is destr'oyed 
or dissipate(] in the inspissation of the watery tincture. 
'J'he slight aromatic impregnation oftlie ginseng is like
wise in good measure retained in the watery extract, 
and perfectly in the spi1·.ituous." 

The Chinese ascribe extraordinary virtues to the root 
of ginseng; antl !Jave long considered it as a so,rereign 
r emedy in almost all diseases to which they arc liable, 
having no tonfidenca in any medicine unless in combina· 
lion with it. It is observed by Jar·toux, that the most 
eminent physicians in China have writtl'n ' 'olumes on 
the medicinal powers of this plant. 'Ye know, liowcver, 
of no proof of the efficacy of ginseng in Europe; and from 
its sensible qualities, we judge it to JH>Ssess nry little 
110wer as a medicine. 

l'ANCRATIUJlf, a genus of the hexandria monogy
nia class of plants, the flower of which consist.9 of six 
lanceolated petals; its nectarium is twelve.cleft; stamina 
)>laced on the nectary. There are ten SJlccics, beautiful 
flowering plants, with large bulbs. 

PANCREAS. See ANATOMY. 
PANDANIJS, a genus of Uie diii:cia monandria clas' 
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anll 01•cJer. Tliere is no calyx or corolla; male anllicr 
sessile; frmale stigmas two; fruit compound. 'l'hel'e is 
onr spcrirs. 

P.\:\DECTS, in civil Jaw, collrctionq made by Justi-
11ian~s order, uf liYc hundred and thirtr-four dcci~ions or 
the ancient lawyers, 011 so many rp1cs.tions ocrt11'l'i11g in 
the ci\il law; to which that empc1·01· ~are the fut'CC :uul 
authority of law, by an epistle prefixed to them. The 
pandects consi't of fifty books, and make the fi1·,t part 
of the body of the civil law. Sec CtnL LAw. 

P.\:1\F.L, in law, See JURY. 

11 AN IC UM, a genus of the digynia 01·tler, in the tri
andria class of plants. The calyx is trivalved, the thi1'1l 
vahulc being \'Cl'Y small. The species are in 11u111bcr se
\'<'nty-nim·, grassrs of different countries. 

PANNEL, in law. Sec I'ANEL. In the Scotch Jaw, 
pannel signifies the prisoner at the bar, or person who 
takes his trial before the cou1t of justiciary, for some 
c1·imc. 

PANNEL, in joinery, is a tympanum, or S([Uare piece 
of thin wootl, sometimes rar\•ed, framed, 01· grooved in 
a larger piece, between two upright pieces aud two cross 
pieces. 

PANNEL, in masonry, is one of the faces of a hewn 
stonr. 

l'.\NORI'A, a genus of insects of the order ncurop
tcra: the genrrir character is, snout horny, C} lindric, 
with two fcrlers; stcmmata three; autcnnre longl'l' than 
thora '\; tail of the male chelated or clawed. 'l'he most 
fami1iat· species of this genus is the panorpa communis 
0£ Linnreus, an insect ''cry frequently scrn in meadows 
durinµ; the early pa1'l of summc1·. Lt is a longish-bodied 
:Uy, of mo<l<'l'atc size, with four transparent wings ele
gantly rnriegated with tlcep-~rown spots: the tail of tl1c 
1nalc in~ert, which is generally carried in an upright po
sitiu11, is furnisl:ed with a fol'ceps, somewhat in tl1c mau
JICI' of a lobster"s claw. 

Tht' 11a110l·pa coa is a native of Greece and the islands 
of the ~\t·c.:hipdap;o, anc.l is an insect of a VCl'J peculiar 
appearance. lt is ronsidrrJIJly la1·get· than the ]ll'('Crd
ing, and is di.·'1inguii:,hed hy having the lower" ings -;o 
cxtremrl)'· nalT•>w or .slender as to rrseu1ble a pail· of 
li11rnr 1u·1•Ct'!'SC~ "ith an oval llilatation at the tip, while 
the uppC'r ''ingq n1·e very largr. on1l, ti-anspareut, arnl 
bcaulil'ully rn.1·iegated \dth } cllowish.bt·own bal's aud 
spots. See Plate Cl. Nat. Hist. fig. 5 !0. 

PAN rUER. See FELIS. 

PAP.\ YEH, the poppy, a genus of the monogynia or-
1kr, in the pnlyan<ll'ia. class of plants, aml in the natu1·al 
methml ranking 1111t.kr the 27th ordn, rhroadrre. 'l'he co
rolla is tclrapctalous; the calyx diphylloLL<;; the CaJJ'HllC 
bilorula1·. 01wni11g at the po1·es below a persisting stigma. 
'fhrrt' .. rr nine species: 1. The somniferum, or somnife· 
1·ou-; ""111111011 garden-poppy. There are of this a gre:;t 
man~- varirlirs, some of them extremely beautiful. 'fl1c 
wltitc oflirina.l poppy is one of the varieties of this ~ol't. 
lt g1·0\ls often to the height of five or six feet, ha> 111g 
larg"' H11w~rs, both single and tlouble, succerdcd b~ cap
sulrca or hcatls as large as oranges, each containing about 
8000 •eeds. 

We arc told. that in the province of Bahar in the East 
Indies, the poppy.seeds are sown in the months of Octo
ber anu November, at about eight inches ubta,,cc, aud 

PAP 

wrll \\alr1·etl till the plant• are about half a foot high; 
\\-hen a compost of dung, nitrous eal'th. and a!ShC'~, t!I 

spread OYCI' the areas; aud a little btfol'C' thr flo\\Cl'S ap. 
}ll'ar, tl1ey arc again watert"tl iwofusely till the capsules 
al'C half gro\\ n, at\\ hich tinw the opium i~ rollected,_ for 
when fully ripe they yield bin little juice: two long1_tu-
1linal incisions from below upwa1·tls, \\ ithout. pl'nt:tratmg 
the caYity, are made at sun-srt for tlu·rc 01· four succes. 
she eYcnings; in the morning the juice 1s sr.raped oft' 
with an fron scoop, anc.l workec.l in an iron pot in the 
sun's heat, till it is of a consistence to be formed into 
thick cakes of about four pounds weight; thl·se arc CO· 
ve1·cd over with the lea HS of popp), tobacco, or some 
other ngrtable, to JH'e\ent their sticking together. and 
in this situation tiiL'J' arc dl'ic:d. Sec NARCOTIC Pa1N~ 
CIPLE. 

2. 'l'he rlireas, 01· wild i;lobular-hcadcd poppy, rises 
with an upright, hairy, multiHorous stalk, tf'rminatctl by 
ma11y rctl and othr;·.rolriurcd flowers in the varieties, 
succeeded by globular smooth capsules. This plant is 
common in corn-fi1·ltls, and Dowers in June and July. 
The capsules uf this species, like those of the somnife
rum, contain a mHky juice of a narcotic quaHty, but 
the quantity is very inconsic.lerablr, and has not brrn 
applied to any mec.lical purpose; but an extract 1u·eparrd 
from them has been successfully cmployrd as a sedative. 
'l'he flowers ha\'e somewhat of the smt>Jl of opium, and a 
murilaginous taste, accompanied with a shght lkgrec of 
bittrrncss. A S)l'UP of these flowers is cli1·erted in the 
Lonclon I->harmacopc.cia, whkh has brcn thought useful 
as an anodyne and pectoral. and is therefore prescribed 
in coughs and catanhal affections; but it seems rnlurd 
rather for the beauty or its colour than fo1· its \'il'turs 8!1 
a mcc.Jicinc. 

3. Tho cambricum, or Welsh poppy, has a perennial 
root, pinnatcd cut leaves, s1nooth, up1·ight, multifl()rous 
stalks, a foot and a half high, terminated by 1nanJ large 
yellow flowers, succredcd by smooth capsules. 

4. The oricntalis, or orjrntal pop}l), has a Jargr, 
thick, perennial root; Jong, 11111nated, sawed leavrs; up· 
right, rough, uniflorous ~talkc;i. tet·minatcd h) 1u1e deep-
1·ed flower, sucrerded by oval smooth capsule .... Th1: flow· 
e1·s apprar in May. 

PAPER, sheets of a thin matter, made of s11me nge· 
table substance. 

PAPER·MAKH•G. Under this word we cannot do bet
tCI' than Uy giviug a concise \'icw of the art of nrnking 
imper. 

The first instrumrnt is called tin~ duster, macle in the 
fonn or a cylinder, four feet in diametc1·, anti five frrt in 
length. ltis altogether covered with a wirr net, anti put 
in motion by its connection Wlth some 1mrt of thr ma· 
chinr1·y. A conveuient quantity of rag5 bef'o1·r the sdcf· 
tion. arc indosed in the tlustrr, anc.l the rapidity or i~ 
mohon sep;.tratcs the dust from them, and forces 1t 
tl11·ough the wire. It is of consic.lerable athantagc to u!it 
the duster before selection, as it makes that o1lrra1ion 
less pernicious to the selectors. 

Tltc sekction is then to br made: and it is found more 
convenit'llt to l1ave the tables fol' cutting off the knots and 
stitching. and ror. forming thrm into a proper shapr, in 
the sam~ place \\1th tlh' cutti11g-ta:11c. The surface bnth 
of these and of the cutting-ta~lc is composed of a wirt 
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net, which in every part of the operation allows the re
maining dust and 1·ef'use of C\'Cl'.'' kind to escape. 

'l111e l'ags, without any kind or putrefaction, arc again 
carried from the cutti11g-lalilc back to the duster, and 
from thence to an engine, where, in genel'al, they are in 
the space of i;ix hour:; reduced to tile stuff prope1· for 
making papel', 'rtie har<l an<I soft of the same quality 
are placed in diffcrc11t lots; I.mt tliey ran be reduced to 
atuff at the same time, provided the soft is put somewhat 
later into the engine. 

'l'he engine is that pa1·t of the mill which performs the 
whole action of reducing the rags to pi.tstc, or, as it may 
be terme.d, of tritnration. '£hf' number of the engi11rs 
depends on the extent of the paper-wo1·k, on tlie force of 
water, or on the coustr•uction of the machinery. 

·when the stuff is brought to pe1·fectiun, it is conveyed 
into a gene1·al repo~itory, which supplies the vat from 
which the sheets of paper· are foemed. This vat is made 
of wood; and gcnen1lly· about five feet in cliamete1·, and 
two and a half iu <lc11th. tt is kept in tcmpr1·ature by 
means of a grntc introduced by a !Jole, and su1·1·ou1ulc<l 
on the inside of the vat with a case of cop1wr. Fol' fuel 
to this grate, thry use charcoal or wood; aud u·cqucntly, 
to prnent smoke, the wall of the building comes in con
tact with one pa1·t of the vat, and the fire lias no conunu· 
nication with the }Jlacc wl1erc they make the. paper. 

Eve1·y vat is furnished on tlte upper part with planks 
inrlosetl inwards, and even l'ail cd in with wood, to 1n·c~ 
vent any of the stuff from 1·1mning over in the operation. 
Across thr vat is a pl auk wliich they call the tn·pan? pier
ced with holes at one of the exhemitics, and restrng on 
the plank.s which sut'l'tH11HI tlic vat. 

rl'hr 1'01·ms 01' moulds a!'C composed of WiJ'C cloth, antl 
a movt•aUlc frame. lt is wit Ii tlicsc that t!il"y fetch up t ile 
stuff from the vat. in order to fu1·m the sheets of paper. 
Tiie sil1cs of the fo1·m arc made of oak, which is p1·c,·i
ously steeped in. watc1·, and t>the_rwise {ll'q>arcd to prc
Yeut warping. 'l'hc wil'c cloth.'~ made la_1·ge1· .than the 
sheet nf paper, anti the excess of H 011 all su.les 1s co,·er
t"d with ;;. moveable frame. This fram e is necessa1·y to 
ntain the sturf of "liich tl1c paper is made on the cloth; 
and it mnst be exactly aUaptcd to the form, othenvise 
the e<lges of the paprt; will be l'aggrtl an<l badly finished. 
'l1 hc wi1·p cloth of tlte {'orm is varied i111l1'opo1·tion to the 
fin r nrss of tlic papc1· and the nature of tile .stuff. 

Tile f'r!ts are 11icccs of woolkn cloth spl'cad over every 
sll('et of papcl', anti upon" hir:h tlte sheets are laid lo ~c
tach them l'1·0111 tlie form, to pl'event them from adhcrrng 
toj!;rthr1·. to iml.Jibc pai·t of th~ water with wi_iich the 
stuff is ch:u·i;ctl, and to tra11srn1t the whole of Jt when 
placl·ll 11111;c1· thr action of tl1e 111·rss. 'l'l1e two sides of the 
felt arc d itfi·1·r11tly raised: that of whir!! t!Jr l1air is long
est is appli<'d to thl~ sheets "liich arc la.id down; and a1~y 
a1tt•1·nti1111 of thi!i disposition would produce a change 111 
th e tcxturl' of thr paper. The stuff of which the fr.Its are 
matlf~ should l>r suAicicntly &trong, in ot'dr1· that 1t may 
br strrtrlird rxaf'tly 011 the sheets\\ ithont forming into 
foltls; and. at the same time. sufliciently pliant to yitld 
in f\"CI') cliredinu without injury to t!tc wet pap t• r. As 
thr. frlts ha \"C to resist the r citel'atctl efforts of thr press, 
it appe:u·s ncc.cssarJ that the warp be very strnug, of 
combul '' nol, a111l well t\\ isted. On the other hand as, 
they lial'c to imbi~e a cet·lain q11antity of water, and to 
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return it, it is necessary tl1at the woof bcof cardc·<l wooJ, 
and draw11 out into a slack tl11•ead. Tbese are the uten
sils~ togethe1· with the press, which are used in the 
apartmcut '"he1·e the sheds of papel' are formed. 

The vat l>ciug fu1·nished with a sufficient quantity of 
stuff an!I of watcl', two insh·ume11ts are employed to mix 
them; the 01w of which is a simple pole, and the other a 
pole armed "ith a piece of board, 1·011ndcd and fuH of 
holes. This operation is repeated as often as the stuff 
falls to t!tc Lotlnm. In the principal writing-mills in 
En.!l;ln.nd, tln•y use for this pm·pose what is called a hog; 
"liirh is a machine within the vat, that, l>y means of a 
s1rn11l whrcl on the outside, is made to turn constantly 
rou nd. and keep tlie stuff i11 pc1·pelual motion. 'Vhen the 
st11ff and watt'!' are properly mixed, it is easy to pcr
ni\'C whether the Jll'e.v ious operations have been com
plrk. Wlwn thr. stuff fioats close, and in regular Oakes, 
it is a p1·oof that it has bren well triturated; and the parts 
of tl1t• rngs which have escaped the 1·ollers also appear. 

Af"t<-1· tl1ir-. 01w1·ation th~w ·. rkman takes one of the f'o1·ms, 
furni !-:ilied witl1 its frame, by lhe middle of the short sides; 
and fixing tl1c frame round the \\i1•r cloth witl1 his thumbs, 
he plungrs it olJliqurl,r four or five in t hrs into the vat, be
ginning by the l on~ side. wl1ich is nearest to ldm, After 
tlic inune1·sion he raisrs it to a level: bv these mornments 
he f'ctcill's up on tlle form a suffirient q·uantity of stuff; and 
as soon as the form is raised. the water escapes through tJ1e 
wire cloth, and the s uilerHuity of the 5tuff over the sides 
of the f'1·ame. 'rhe tibi·ous parts of tlie sturranange them. 
selns rcgulal'ly on the wire-cloth of the form, not on
ly in propo1-tion as the watc1· escapes, but also as the 
\\ot·kman favours this affc>rt l>y gently shakirig the 
f'urm. After\\':U'ds, ha,·in.:; placed the form on a 11icce 
of' board, the WOl'krnan take off the l'l·ame or dt•clc, 
arnl glides this form towa1·ds the coucl1C"r, whu, having 
111·e,•iously laid his felt. places it with his left han<l in 
an inrli11ed situation, on a plank fixed on the edge of 
the ,·at, ancl full of holes. Dul'ing this operation the 
workman applies his framr, and begins a secoud sheet. 
'J'hc rouche:· sriz"s this instant, takes with his left hand 
the form, now sufficiently d1·y, and. ba,·ing laicl the sheet 
oJ' papCI' llJlOll the frlt, l'etUJ'llS the fot'IO Uj' g\i<ling it 
aluug- tl1c ti·epan of the ,-at. 

1
1'liry p1·ucccd _in this manner, laying alternately a 

she_C't n_nd a fl·lt, till they have ni:-tlle six qufrcs of paper, 
wh ich 1s call~·d a post: and this tht'y do 'dth sncli swift. 
nC'ss, th~t, 111-many s_orts of pap1·1·, two men make up
wards of twenty posts 111 a day. 'Vhen the last sheet of 
tlrn post is covereU "itft the Jast ff'lt, the WOl'kmen al.lout 
the vat unite toget!icr~ and submit tl1e whol<• hrap to the 
a.cti?n r~f tl1e press. Tlic.y beg'in at fil'st to 111·e:;s it \\ ith 
a middling lcH,I', and aftenval·ds with a)('\ l'I' about fif
teen f~et in lrngth. A.fter this operation, nnotl1C'1· pe1·son 
srperntes the sliects of pa pet· from tl1e fdts, la) in; tlicm 
111 a heap; :\nd several of thc~e heaps collected together 
are again pot under the .}'ll'C'ss. 

Tlic stuff whkli forms a sheet of paper is rC'criv .. 
ec] . as we. ha~·c already said, nu a J'11l'm made of \\-ia·e 
cloth. winch 1s more or less fine, in proportion to the 
st11!f. and s_urroundrd witl..i a wooden frame, and support
et1 in the ~1dc!leby many cross bars uf \\·oud. Jn tonse. 
quence ol ~l11s cou~trution, it is eas) to )ll'rreh r, that 
the sheet ol jlaper \nil take and jlrescrvc the impressi ons 
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or all t11e \til'ces whirh compose the form, au~ of tho 
empt)" !-ilta<l'-; bl'lwrt·11 tlu .. ·m. 

'J'hr trarts of the wii·C' doth nl'c c' idcntly prrcrh rd on 
thr i,itll' ol the sheet wliirh "<>s att.lcl1l·ll t~ the 1'1.u·111. 
and on the opposite !->Hie tltc)' form au as!SL'mhla;;c of 
Jmralkl arnl ro11111kd rhin;;:s. As 111 the papl'I' \\ bith is 
most hi:;hly finishc<l, the rr;.;ul:uity ol' these impr~·s•·ilu11s 
is ~till vi.,1Lfr, it is ni1k11t that all the opl'l'ations to 
whirh it i'i ~rnbmittrd \Jan~ chiefly in' icw to softrn these 
imp1·cssi•ms without dcbtru)ing them. It is of consc~ 
qut·JJr.t', tlicn·fu1·c, to att~ud to the comhination of Ld.>0111· 
wl1il'h opuat1·s on th{'SC imp1·cssinns. The co11r.he1·, in 
tt11'11ing the ti.>1·111 011 the felt. llattcns a little the 1·ot111tktl 
emincm.:t·s which arc in n•lir,·o on ont· of the s111'faccs, 
and ocra\iinus at the s.unr time th<' holiO'.v pl::.CCi made 
by the wi1·r doth to Le !J:ll'tly fi!lrd up. M1·an\\ liill', the 
('ffo1·t wlii<.:11 is made in cktachi11.~ the fol'll1, prod1wcs an 
infinite numiler of small hairs on C\TI'Y protuberant part 
oftl1csheot. 

Umin the ~rtio11 of t!1c pre~~. llr!>t with thr frlts nn1l 
then \\ilhout them. the pcl'l'ccting of tlic g1·ai11 ul' p:qw1· 
tdill goes on. 'J'li1.· nsti,!)CS of tl1c protubnam·1·s 111adc 
by the win·s arn altogctlil'!' fb.ttct1ccl. anc\ ofc0t1scq11rncc 
the hollows opposite ti) tlirm tfo .. app:.'ili' ~dso; but ti1l' trnrcs 
furmld OJ tlir intn.')tin:s of the Wil'l'. ia ro11srqur11cc of' 
tl1cil' thick11rss, ap11car on both si1.lrs, antl arc rounded 
b~ the press. 

The 1·i.,,ings traced on each side of the paprr, aml 
"l1ith r.:an Uc disco\·c1·ed Uy the e)'c on that" l1irh iq most 
)lighly finished, fo1·m wh:.t.t is called the grain of papc1·. 
'l""hc dilfrrrnt operations ought to soften, I.Jut not destroy 
it; wliich is cffcrt11:11ly dune l.iy cmploJinp; tl1c ha111111n. 
This grain appears in the Dutch papCI'; whidi is a suffi
dcnt proof that though they hrivc brnugl1t this pal't lif' th<.~ 
:;u·t to the greatest perfection, they ham not rmplnynl 
~iammcrs, I.Jut more simple and ingenious means. 'l'ltc 
~rain of papcl' is often disfigured by t~1c felts when tl1C'Y arc too UlllCh used, 01' Wilen the WOOi docs llOt CO\"Cl' the 
1hrcacl. In this CP.se, \\hen tl1e papr1· is submitted to 
'the press, it takes the allditiona.l traces of the wa1·p aml 
tlrn woof, and composes a sul'l'acc e:xt1·cml'ly it-ret;ular. 

'!'lie 1>a11t'l' the grain of which i!i highly sol'tcned, is 
1nuch fitter for the purposes ol' \\Tiling than that which is 
"moothed by the hammer: on the othc1· hand, a C•rn1·!"ie 
:lnd unequal .grain' cry much opposes the moH·mrnts of 
the pen: as that wliid1 is IJeat renders them Yrry unre1·
tain. The art of making paper·, therefore, should cnn
"Bist in preserving, and at the same time in highly soften
ing, the grain: the Dutch have cal'ricU this to the 
highest perforliou. 

rrtrn exchange succeeds the operation last 1lcsCl'ibcd. 
Jt is condnctetl in a hall contiguous to the vat. supplied 
with sc,·eral presses, and with a long table. 'rhe work
man arrangrs on tlii" tal.Jle the pa1u~1·, newly fab1·icatcd, 
into heaps; each heap cu11taining eight or ten of those last 
11nde1· the press, kept separate by a wooll<'n felt. The 
}Jl'ess is la1·ge: enough to recci\e two or them at once, 
placed the one ;it tho other's side. When the com pl'os
~ion is judged sufficient. tlie heaps of papCl' arc canictl 
back to the table, and the whole turned sheet by sheet, 
in surh a ma1rncr that the Slllfaceof evc1•y sheet is cx
po:-.cd to a nt'W one; and in this situation they a1·c again 

.. Ju·qu5bt under the press. It is in comlucting these two 011-
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ernti .11., so·me.time~ to four or fhe ti"1es, or a<; ortrn a~ 
tlh'. llalt,;/'(! or the paper l'l'IJllil·t''it tliat the J>l'l'fl·rtioll of 
the Hatd1 plan ro11sists. Jf tlu· .-;tuft' j., fim•, 01· thr. paper 
sknik1·, the l·Xcliangc i_s fe.:;g fr<'riut•nll)· n'J•t·att>d. Jn this 
opnatio11 it is m·ccssa1·y to ~lkr tin• situation of the 
ht:ap;;, \dth resanl to OllC anot11l'r, CHI"): time th\Y are 
put undt'l' the p1·c!-:is; anti aJ..;o, a~ 1IH' lu'ili•S ;u·c 111;.;hcst 
tow.ml the middlr, to phrt' ~m:1ll pit-n·s ol l't·lt at the tx~ 
t1Tmilic.-;, in onlcr to 1.J,.in_; ('\"Cl'Y pa1·t ol' tlu·m 1111dr1· 
an rq11al pressure. Abingk 111a11 \\ith four 01· iin~ prrs~ 
Sl'S U•:lJ 1.·xchange all the IM!H'I' jll'IHlnn11 ~y two \'ats, 
p1·0\ i.ktl the jll'CYious p1·t•ssi11.:?; at the Yats b \Hll pl't
fol'rned. The work of the rxc·l1a11~c htnnotlly la')ts 
al.Jout two day:; on a ginn q11a11tity or p:1pn·. 

WIH'11 the paper has 1111dcr;;o11e thc·sr npnations, it i11 
not on!r soft1.·ued in tlie Hu1·f'acr, hut hdlcr frltcd, and 
1·endel'c~l m(11·e pliant in tlic i11lnio1· 1rn.1·ts of the stuff. 
lu :-;l1111·t, ag1·eatpart of tl1c wa1<'1' \\hirl1 it hail imbibc·d 
in the 01rn1·atio11 oftlic mt is dis-.ipal~il. Cy the frltiu.~ 
or p~11r1· b lltdcw·stood t!1r :-1pproxi111atiu11 of the fib11:s 
ol' tlic stulT, and thcil' adhuin.~ 11101'!.! 1 Jn.c.;ely tog1·thrr. 
'1'111~ p~pr1· is fdtcd in proportion ar; the ,,,..atcr t·scapr·s, 
and tl11.-s effect is pl"ot111ct•1l IJ)" tl1c 111a11a~emc11t and re. 
itcl'akd adi:u1 of the 111·~s. '\'as it not for the gradual 
11pcl"ation of the press, the paper woul<l be put·ous, and 
co;U[Hht·ll of filamrnts ailhui11.:; clo(j;:-ly togcthrr. Tin~ 
supcd 11·ity of the Dutch ornl' the 1.-rcnch pa1 e;·, dcpem!s 
almu::-.t rntircly on this op<•r·ation. 

It' the !,hl'ets of paper are found to adhere tu.~etlJcr, it 
is a p1·cwf tliat the lrnsi11css of the prc~s has LH'Cll badly 
co11tl1;ctcc.J. To avoid this i11convc11ie11ry, it is w·crssary 
to bl'i11g down lhc press ai fil'.'"it genll), ~uHl lJy ilc51·t·rs 
"i th g1·rntcr forcr, a11d to raise it a~ i:iudtlc11ly as possi
ble. ll_v this mraJJs the watc1·, which is i1npellcd to the 
sides of' the l1eaps, and whir It has not yd l'stajled, re
turns tu the crntJ"e; the sheet;; a.1·e t'<prnlly dry, anti the 
O}ll'l'atio11 is rxecutctl witli,>ut 1liltirult.}. 

Acr:mliug to tl1e state ol' d1-.r11ess in whirlt the pa1Jer 
is fut1111l when it comes from the apa1·tmc11t of tl1c Yat, it 

~~1~~~~~7 1;111·~ys1~:~ h;;.~~= ~~;1~~1t~· ~~er~\1~~~ •• ~t~.:,'~~:~r·m~~:~~ 
gcd with gl'eat care; othet·\\is,~, in the soft state ol'thc 
pape1·, thne is a danger that its grJin and fl·anspa1·cncy 
arc toto1ll.~· dest1·nycd. ~noti1e1· essential p1·inriplc to the 
s:i~c ~!'S:; o~ th_c cxcl.1a11.;e i..;! that _the g1·ain of 1 he 11apcr is 
u1·1g111;.dl) "1.:ll 1·a1scd. F 01· tl11"i pu1·posu the wire clotl1 
or the Dutch forms is composed or a l'Ol!lldCI' Wil'C than 
tli:lt us~d in F1·ancc, Uy which .t11rJ gain the gi·r:ltcst tlc
f;l'Ce ot. traaspn1:ency, :rnd a1·e 111 no danger oftk~troyiug 
t~1e gr:un. ~rs1des this, the Dute Ii take rat·c to111·op111·· 
trnn the wires even where tl1c fo1·ms al'e equal to the 
thickness of tho papu. 

Almost C\'e1·y kiud of pa~ri· is considerably impronid 
Uy .the exchang.e, and 1·ccc1ns a degree of perfection 
"h1ch l'enllers it more agreeable in the use. But it ii 
nccessa.ry ,to obscr~e at the. 'iamc. tim~, t!iat all papers are 
~mt erp1all) ~usccptil.JJe of tl11s me110rahon; un the contrary, 
·~the stuff 1s unequal •. d1·y, or \\cakened bJ the desti·uc· 
twn of.the fine part, 1t acr1uil'cs nothing of that lustre 
and soltn~ss, and appearance of velHt, which tLc l'X· 
ch~1.1ge gl\•es to stutrp1·opn·ly prepared. 

I ho sheds for drymg tit·~• pape1· are in the neighbour· 
hood of the paper-mill, and are furnished witlt a vlltt 
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numbr.r of ro1·ds, on which they li~ng the sheets both be
fore and aftct· the Rizing. The sheds are sunoundcfl 
with 1110n•ah!c latlicrs, tn admit a quantity or ::iii· sufii
cir11t for dt·)itig the }lr-\per. rr1ie cords of the sh(•tl are 
stretchctl a.i;.murh as possible; and the pape1·, fo111' or five 
sheet~ or it together, i~ placecl on tltem by means nf a 
wooilen instrument resrmbling a pick-axe. 'l'he p1fori
cal difiirnlty in dt·ying the par>ct· cono;i<j{fi in gra1\ually 
atlmittin:; the external air, anti in preventing the C()l'().'i 

from iml>iOing any moistorc. With rega1·d to the first 
of these, the Dntch use ve1·y low sheds, nnd co11sh·11ct 
thl:'il' lattices with p;1·e?.t exactness. By this means the 
Dutch papr1· ic; <fried equally, nnd is ext1·emrly supple 
hrfo1·c the sizing. They p1·e\·ent tlw cords from imbibing 
the watet· \Jy corcrin.; them with wax. Jn using such 
cordc;, the 1noisrnrc docs not continue in the llne of con
tact brtwrrn the paper aml tli!J rord, whirh 111·rvcnts the 
sheet from ·stt•etrhing in that particuJar place liy its 
.wciglit. and from the folds which tl1c moistm·e in the sub
sequent operations might occasion. The Dutch a.lso l'm
pluy corils of consid('l'al;le. thickness, and pince fewr1· nf 
them untlc1· the s\1cets; hy '' hirh mcan3 they <liminish 
the points of contact, and give a freer anll more equal 
cirrulation to the air. 

rn1e size for pnpcl' is rnalle of the shreds and p:u·i11.~s 
got from tanners, currirrs, a11tl parrhmrnt-makers. All 
the pnti·elict! pa1·ts and tl1e lime are carcf'u~ly sep:watcd 
f1·0"1 them, a111\ they arc i11rh>scll into a kin<l of bar;kct, 
ant\ let down by a rope nn<l lHilll'Y intf) the caulll!-on. 
This is a L\tc invcntiun. and Sl'J'\·c5 h'm \'ahrnblc pui·pn~
<'9. lt 111:-ikes it rasy to •lt·aw out t!te piccC's of leather 
when the size h extractrll CJ'Om them Ly boiling, en· easy 
to rctun1 tlic1n into 1hc !Joiler if the opf'f'ation is not com-
11lctr. "•hen thf' sub!:itancc is suf.t1cicntl,v cxtracfrd, it 
is n11owctl to set!lc for some lime~ anti it is twice liHrl•tl 
bcfo1·t' it is put into the n·sscl into wliich they dip the 
paprt'. 

lmmediatrly \Jcfo1·c tl1c oper:ltion, a certain q11n11tit.v 
or alum is atldctl tntlicsize. The Wfll'kman tak('<; n hand
ful ,,f tl1l·sliccts. smoothed and rl'nllt>red assupplcao; pos
sibk, in his lt•l't ltand. <lips them into the vessel, and ho!cls 
them separntc with h..is 1·i~ht. that they may equally im
l>ihC' the size. After holding tliem aboYe tl11• vt·nscl fur a 
s!Jo1·t space or titnr, he seizes on the other side with liis 
ri.~ltt hand, and again llips thrm into the vrssrl. \\ hrn 
ltc ha<> finished ten Ol' a dozen oftlicse l1andfulP, they <\I e 
submitte<l to the action of thC' prrss. The s11pedlno11s size 
j~ canietl back to the Yessel by means or a sm:lll pipr. 
Tim "'csscl in which thr ]lape1· is sized is made ol'coppeT·, 
and furnishC'd wilh a ~1·ate, to girn the size wheu nrcrs. 
sa1·y a due tcmpcratlll't'; <Hiii a p!ccc or thin lma1·il 01· fl'lt 
i'i placed bctwl'Ca cvc1·y handful as they a1·c laitl on Ilic 
table of tl1e 111·ess. 

rl'ltc. llulch arr: H'l'Y c:u·efol in sizing their pa11cr, to 
li:He cvc1•y sheet in tlte sn.rnc hantll'ul uf equal <ll')'llC'SSj 
bccawrn it i<> l'onml that the d1·y sheets imbibe the size 
more slowly tl1an those whirh 1·etain sonH' tlrg1·ee of 
moishu·c. Thry lw~in by selerting the priclgcs in the 
dryin.c;-houc;r; an<l aftrr having made tlH•m supplr, and 
having tlrstruyt•ll the a1lhl'l'cnce hetwreu the sh<'Cl'i, !hoy 
sf'pnrR.t!" thrm into hnntll'uls in prr1p01·tion to the dl'yne~s. 
f'arh of lh1•111 rontainin~ that numl-ie1· \\liich they can dip 
at 011c ti111t•. .Ucsidt•s this pt·ccautinn, tltey take care tu 

apply two •hoc1s or lirown paper of an er1ual size b every 
handful. This bmwn paper, firm, solid, antl already 
sized, ic; of use to suppnrt tbe sheets. 

As soon aq the papet· is sizetl. it is the practice at some 
paper-mills to carry it immediately to the <lr) ing-lwusr, 
and !Jan.; it Uef'o1·c it cools, shePt by shN~t, on the cordd. 
rrhe papCI', unless particular attention i1; paitl to the. lat
tices nf the 1.frying-hnnseJ is apt to d1·y too fast, whereby 
a g1•cat part of the size gfll'S off in evaporation; 01·, if too 
slow, iL falls to the gl'onnd. 'l'lie Dutch drying-houses 
arc tlie bc.<it to fli'C\"l'llt thcs:! inconnnicnccs: but the ex
change al'tcr· t!ic sizing. wh!c.11 i<; gc111.!1·ally pl'nctisctl in 
Hollal1Cl, is tlie brst l'<-nl<'l.ly. They begin this opera
tion OH the !Jantlfuis of pape1·, eithe1• wlJife f!Jcy al'e still 
hot, or othCl'Wi'io as they find it COll\'Cnicnt. flut, after 
the exchange. t!icy a1·e can:ftd tt1 allow tbe lieaps to be 
alto;;ctilCI' cold before they n1·e submiltt'd to the press. 
'Vithout this 111·ccautinn, the size wnnltl either be wholly 
srp1crzetl out Uy the press of the cxcliangt', or thesul'fnce 
of the p-itper become \'rt·y ilT<·grd:\l'. It is of consequence 
that the paper, still wnrm frnm the sizing, ,;rows grndu
:.dly fil'll1, unde1· th~ opCl'ation oftl1ecxcha11gt·, in propor
tion as it cools. Ry this n~~thoil it 1·cteivt•s that \'at·nish 
which is al'trnrnl'l!s bt·ouglit to pcrfcr.tion umkr the press, 
aMtl in wl1ich the excd!c11re ol' the paper cill1er fot· wl'it
ing or d1·awi11g chiefly consists. It is in cowm1ne11cc of 
tltc excl1n11gi11g and pre~sing tlia.t the Dutch p:tjh.'l' is soft 
autl equal; anti that tile i:.i:te pcnrtraks i11to tlrn bo<ly of 
it, and is extcnclctl equally on·1· its sud'arc. 

The cxclnrng·e aftc1· the sizing nu~ht to lie contluctcll 
with the gn·att'st skill and attention, bcrause the grain 
Of the paper then l'CC.Cives illlfJJ'CSSions which can 11eVC1' 
lie r1·a1Iicakrl. "'lien tlie siztd pape1· is also oxclian.~ed, 
it is possiblo to hang morn sheets tugrfhrr on the Col'd8 
of the cl1·ying--lurnsc. The paper lll'irs IJC'ttc1· in this con
dition, and tlic size is p1·csr.1·Ycti "i1lmut any srnsihlc 
waste, because the s11rcts of papCI' 111ut11ally 111·~n~11t tltc. 
rnpitl f)pcration of' the external ai1·. And as tlicsize lias 
alt·c::uly penetrated into !he paper, and is lixed on the sur
face, tlic insrnsiblr prngress of a Wl'll-conductcd cli·Jing
housc renders :.lll the good effl!t:ts n101·e pCl'fcct iu propor
tion as it is slowly tlrietl. 

If to tlirsc conside1·ations is atldctl the <lama.~c tlonc 
to th~ l.iapcr in drying it immrt.liatl'ly a('{e1· tile 111·ess of 
the s1zrng-room, whethe1· it is done in 1·fl.isi11g tlic liait·s 
by scpa1·ati11g the sheets, or in cracking the surfclcc, it 

~"11~~;!{~~~~·~111.;:~it<~1~;1·~1111~l:d'~_rH;11;~;t~.contl exchange is iii-

"~lt('11 the papt·1· is s11Hiriently tl1·y, it is canied to the 
~nishing·-rnom, whcl'e it is p1·cssed, sclectcll, cxaminccl, 
lulc1t•tl, made up into qui1•cs, and flurdly into 1·t·ams. 1t 
is lic!'e put t\\·ice WHk1· the pres.::; first;\\ hen it is at its 
full size, and sef'ontll_v, al'tct· it is fuldctl. 

The priHCipal labour of this }J!ace consists in assol't
ing tlic paper into dif.-hent lots, acco1·1liug to its quality 
and faults; after" liich it is made up iuto qui1·c·i;. The 
J>Cl'Son who does this must vosc;rss g1·C'at !-!kill, and be 
capable of grpat attentiou. bl'causc he :lets "" a clierk 
on those who s1.•11aratrll the paper into difft•rc·nt lots. Uc 
takrs tile shecls \lith his l'ir,ht hand, folds tl11~m, rxamim·c.; 
them. lays them ovc1· hi:-; left a1·111 till he has the numbn· 
1·cq11ii:;ite fo1· a quire. brings the sitll'S pnraUel to one anu
thcr, and places them in heaps undc1· the table. An ex-
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pP11 workma.n, if proper care ha1:0 been taken in nssortin,; 
the lots, wiil finish in this man11cr neat• 60t)0 q11ircs in a 

da}r·lie paper i; aftcnrn1·ds collcrtcd into reams of 20 
quires carh, and for the last time put tinder the pt'<''S"' 
whtrr it is continuetl for 10 or 1 ~ hours, or a'i long a3 
the dc111a111l of the paper-mill pc1·mits. We shall explain 
thr i.;tt·urture of one of the best paper-mills now in use. 

Plate ClI. Papei· Mil1, &c. figs. 1 . .z. s, explains the 
cou-,trut.:tion of an engim· papcr-1nill. AB DE, fig 3, is a 
lart;c ,.o.ll of wood, linrd with leacJ; on each l'iide of' it a1·c 
bultec.J two picrcs of \\Ootl, F', G; the 1>irec Jo: has a str1111g 
lever H jointec.J to it; the other en<l of this lr\'er enters. a 
mortise in the piece F, nnd has a screw fasteRC'l) to 1t, 
which comes up through the top of the piece, wher~ a 
nut a is put on it, by turning \\·liich the Iner can be 1'a1s· 
ctl or lowrred at pleasure. In the middle of each of the 
lcvel'S IIU, is fixed a brass socket, in which the spindle 
of the ryliru.lc1· J lies; and on the outC'r end of this spin
c.Jle is fixrd a pinion K, working into other cog wheels, 
connecting with the water-wheel, steam·engine, &c. which 
gives it motion. The rylimler is made nf wood, and has 
a great numbet· of sterl cutters fixed into it, parallt'I to 
the axis. These cutters act against a similar !,Ct fi'l:rd 
into a block of wood L, fig, 2; this blo('k t;ot>s through a 
hole in the side of the vat, and is kept in ti~ht by a wed gr, 
so that when the \\·edge is knuckell out, the l.llork ran be 
taken out to sharpen the rutte1·.c:;: the rml~ of t11r CJ lintier 
work vr1•y close brtwern the side of the nlt, and a pal'li
tion Nin the middle of the vat, so that nom~ of the 1·ags 
can get th1"011gh between them: the bottom of !he vat is 
l'aised up at l\l, fig. S. to the same le"el' with tlie axiR 
of the cyli11der, gol'"i as nea1· to its ri1Tumfe1·enrc as pos
sible\\ ithout tourhin_~, and then sudflt·uly falls fl{)Wll to 
the Ulnrk L. At the liar k of the vat a small ll·adr·n ds
te1·n O c·onnccts with it: through a hair sic' e P is a 
crooked pi pr, "hirh hrings clean water to the 'at; the 
end of this pipe ltas a Uannel bag tied m·e1· it. to catch 
any impurities \\ hith ma_y he i11 the wakr. 

Fig. I. is a box wliirh is put ove1· the rJli11<!f'1'. antl 
rests upon the etl~e of tlic vat, aml thf' pa1titi1111 ~; at 
each eclgt• of thb Uox is fi~u·d a trough bd; \\ltt.·11 t 11e box 
is put in its placr, these connrct with thC' top of' 1!1c· kall
en pipM t.J. fig. s. on the sidr of thr mt: on thr t·cl54l' of 
these rhr.1ugl1s hair srhes gg a1'e fixell, and h1fi1,'4• tht·i;e 
~lHll'cls, on~ of whid1 is shown at h, arr i;;lid in p;1·oons 
in the sides of tlie box. The overati !m of tht· 111ach111c 
i.., as follows: The Yat isfillr<l with cl1'an \\attl', thr h11x 
fii;. 2. ic:; put over the CJlinde1·, a11tl aqnantit) uf1.,1g<; is 
put in tu lhr 'at. The c~ liuder lwing turn eel 1·ouml ~' itli 
a velocity of 120 revoltliions prr mi11ut<' in flw (\i:·l·rticin r 
the arrn'" fig. 2. tii'<l\\'l'i the r:1gs in betW<'<'tl tht· rultn'i 111 

thr rJlmde1· anll the block L, and tea1·s them to pir1 ts: 
from th<' r,tlmder they go f!"lrwartl into the mt, a11cl tul'l1 
shmly r4umc.J in it tili the) come under the ,., liwh 1· 

again. 'The g1·t:at \•rlncity of the cylinder tl11·11\1 s Ow 
rag-; anti warer up against the siE'ves gin the box 11.i;. I 
the foul wate1· 1·uns thl'ough th'-' srivr into tht> 1ro1uµ:h brl. 
aml from thence into the pipes (tf) '"hifh ronV ;. J it awa)·. 
and the clean watrr ic:; brm1ght to the Yat b~ the pine P; 
when the foul water is wanted to be kept in. 1h r hoar11s 
al'C slid down before: the sierr, a1; at h. fig. 1. \\ hir 11 pr•'
nnt• the water going tbrougu the sieves. In larger mills 

two c1iff~rcn~ e1_1gi11r~ arc 11 .sed; that into ,~·hie~ the rags 
ar~ first put 1s l_ike fig. J; the othel' one wlurh 1s usPd to 

~:::~~lh~'~,~~~~e:.s i~i •;~i:~~ ~ ~ t;n ':,~ ~l 1:~:~.\111.~l~.c i1t 11~1~·;~~·~ t t~; 
the screw a. 

The lower compartment of Plate CU. Paper-making, 
rrprr!':ients one of the table~ used in the manufactories in 
and near London, for p1·intin~ thr papl'I' used for the 
hangings of rooms. A, is a SflUat·c wntt'l'-tight box. 
called the sine, mounti•d upon kgs; this box is about 
! filled with water, mh.ed wi1h1mpc1· shavings, &c. and 
1hrn a11othc1· box Bis put into it, so that it floats on the 
water; the lrnttom of this box is of parcl11m.•nt, and a 
frame covered with a piece of felt is lair! upon it: the 
table. D, wlic1·e the pri11ting is performed, has two pieces 
of wood a fixed upright in it; thrse lulvc notches in them 
to 1·cceive the ends of a brass wirr, which is put through 
the middle of the roll of paper cl; the paper frum this roll 
goes onr the edge of the table, and is laid u110n a horse, 
iig. 5. which has a roller on its top for the paper to lie 
on. On one part of the ltr11·i.;e a number of small slicks e, 
a little longerth"n the width of the paper, arc laid. The 
operation is conducted as follows: tl1~ workman takes a 
!'Oil uf paper (each of which is 12 yards long, and 22 
inrhes wide) from the shrlf F, 11nrlcr thr talik, and 
puts a. brass wire through it. and lays itq rncls in the 
pirres a, as shown in the fi.i;urr 4; he then pulls the end 
of tlic paper to the end of the table. Jn tlH' mean time a 
bny, called the tier lJOy, who stands on the stool F., 
brushes the felt whirh lies in the sirvr U ovel' with lbe 
colom· uc;cd in thr p;'inting; the wo1·kman thrn takt-s lJP 
thP block (in which the rlt'' ire to be tll'it:tted is cut i-lS in 
wood ruts), by putting his lia1t1l through thr sti·ap nailed 
to the bark of it; an1l 1wessr.'i its far<" u p!ln the frlt i11 the 
co1our-sir'f"e B: tlw w.lh•1· which is u111lf'I' ramies the Mt 
fi> torirh lllf' hJ,,rk i11 t'hl'} pat'!, anti tak" colour cqu1lly 
O\CI' the st11·farc nf till' hl·wk: he t!H•n n•mo1,·(·s the blork, 
and lays it 11p=1n the 11apCI' 1war tltr •·ml ol thr table; and 
tnkts up a mallet. will1 a lradrn lv•:t:I C;\Jlt'd the mall, 
"'liirh has a ~:aa.J sll"!f /1. 1n his right hand, and gi\"C'S 
tl1P blork f\\O blM\-S 011 tlir b•Hk of it. to ntakr> thr im~ 
JH't'"''ii'111. De thr11 puts down tlw mall, :nail lifts up the 
bl 1ck (whirh his left lrntul rn·ve1· (1uitfr1l), 111ld t•irns 
l'Ound to tak<' colour· at tl1<' sit•vr: a.s h(' t111·no;; 1·11nnd to 
b1·i11~ the hlork over thr pap·T agaiu, hf' ti\kr.~ hol1I fif the 
td.;" nl' the p~per \\i!l1 his rig-! t hatlfl. a111t p111ls i f'll'ward 
tlH· prn1w1· chc:;fa.nre to priut agai;1; in I, •. , ing fl11.• hlof'k 
d.1\\11. ht· guides it tr its pl are wilti his 1·igl1t ha1id,~tnd \\hen 
it is laid hr takes up tlir mall a-; bd'o1·c. Jn thi~ manner 
he p~ocr(·•ls till th"' r11<.I of thr papf'I' toc1clir~ the ground; 
tl1t• tl1'r hoy thrn go_es an1l putR it uvr1· tlu· hoi·se, fig. 5. 
and 1·rtum.<; to thr Sll'V(, When the middle> of the pa11er 
Tll'arly tonrhes the g1·011nd, lw gors a~ain to tht• rn1I or 
!hP papf'r, and pulls_ it straight over thr hot·~r, and la.\9 
1t on the grount.1 a~ m the figure. 1."his op1·i·ation he re· 
pt•;lis as often as 1s nere:ssary, till the pirrrs are fin· 
1shrd: he thrn takes th~ poll, fig. 6. from the ground, 
an ti pu~s onr of the sticks e, fig, 5, into the gr110,·e 
ar·•oss 1t• top. He then puts the paper on thr sticks, and 
)if•_,, thrah all togrtlier to thr ceilin,:; of the room wlirre 
hf' · · 1d~es. the Pnds of the stirks upo~ a rark madr' for the 
pi; ~p:1"t':.11r ~ · ~n takes dm\ n thr pnlc. anrl puts up ani>th
et• stick m a different pal't, so as to bang up all the pi•· 
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ces in two or three loops to d1·y. In those prints which 
arr vi...rv full, ur in which there is much colou1· to lay on, 
t!ir m:,Jt is uot sumcirnt to give the impression: a lent· 
fa thtn :i.i.;l'd in:il'-'atl. Two of the legs of the table MN pro
jcrt Mlll~· inches above it; between these, two ba1·s P al'e 
bolted, the middle of which is strengthene<l l>y an up
riJ2:ht po~t Q, whose end is fastened to the ceiling. Tl~c 
sliclf h lrn!-'.Z a piece m put into it; the workman takes his 
coloin·. and places the Ulock on the papel' as Lcfu1·e; but 
instead ol' lakmg the mall from the shelfh, he places the 
midtllc of the lever (the end nf which was under the bar 
P, an<l the middle 1·csting on the piece m) ove~· the block, 
and p1·csses his weight u~on the outer c~d o[ tl1e lever, 
which gives the imprr.ss1on: .he the?. lifts u~ the !ever, 
slitlrs his right hand to the m1dille o[ 1t (keeping l11s Jc[t 
at the oute1· end), and returns the lever on to the }Jiecc 
m, then lifts up the block to take colour as l>eforc. 

PAPER, .itfarblecl. Sec MARBLING. 
PAPKR-O:n11c1<:, an nffice in which all the public writ

ings, mattcl's of stak a11d council . proclamations, lette1·s, 
int.rlligenr('8, negotiations abroad, and generally al_I de
spatches that pa~s through the offices of the secretaries of 
state, arc lodged, by way of Hbra1·y •. 

Paper-Office is also an office belonging to the court of 
king's brnch. 

PAPLER l\lACHE', is a substance made of cuttings 
of white ot· brown p~pc1·, boiled in \Vatrl', autl beatl':11 in 
a mortar t ill they arc recluccd into a kind of paste; anll 
thrn lloilcd witl1 a solution of gum arallic 01' of size. to 
give trnacity to the pastt~, wlii~·h is. ~ftcrw;:.u·lls formrd 
into diffc1·ent to)·s, &c. by prrss1ng it 111to 01kr1 moulds. 
'Vhen tlt-y, it is ouve1·etl with a mixtul'e of size and 
lamp~Ulack, and arte1·wa1'ds va1·11isl1ed. 

PAPI LIO, butleijly, a genus uf insects of tile order 

!~~:l(~}~{~~:. ·i~\·. ,, s .. ~ 01111(? ~ ~~:~~1\:ft.y ~ l~~l;~~~~~l ~~;'_t:,'.~~\:.: :~~n~1 :~k~ 
knob 01· clavatt:d tip; w111g·s (wlieu s1ttrng) er·et.:t, and 
Jll(•cting upwal'<ls; flight t.liunrn.1. . 

Thl' JH'Otliginus uuml.Jcr of specie~. amo11 11t111g to many 
J11111drrlls, in this genus, 1·r11dt·rs it abs11lukly 11rt ·es~a1·y 
to divlllc the\\ hole into sections Ol" SC>tq. ins·ituteil fr'-Jlll 

the haUit 01· grnr1·al i'tj1pca1·anrl', anrl. 111 some <h•grrc, 
from the distribution or the rolnm· on the '~ingr;. l'his 
•livision or tile ge1111s is conllurte<l !Jy Linnreus i11 a prru
lia1·Jy rl<'gnnt and instt"uctirn ma1111er, b~in.-i; a.n ath.•1npt 
to comlJim~, in sonw clegree, natural antl Cl\'ll 111..,tm·y, !Jy 
attaching the mcn101·y of snme ill11s trio11s aurir11t naru c 
to an insect of a <'r1·tain pa1·tlrn)a1· rast. 

The first Linnrean tlivision rn11sists o( the eq11ih's, 
di stin~;uislief l liy tile shap~ or thci1· upper win~ .... , whkh 
arc l :m~f·r . ir measurt•d fl-nm their hirnlei· ani;le to tliC"ir 
ntttcri111• cxt1·cmily, than fl-om tlw o;;ame point to the base. 
Soun' hf this division hare filt/'o1·111 ol' sluuprned antrn
nre, in whi: It partii'.i la1· they rc·srm bl e moths. Lut may 
gt•m·1·all) lir '1•1')' rk.t l'I)' ili-1ti11:2;(1is~1l'll by their hahit 01· 
gr11 ~·t':1I _..;:1;tp•-. Thl· rquiH·i;; •ll'l' r1tlwr TrMs (or Tro 
J~11'"i), tlt~I. ng:1 ishNl IH liavi n~ rrd r11· hluoll cn lnu1·ed 
spuls or p<lldi.·~ 011 C':'..1 h -.it.le thC'il· br·rasts; 01· Al'hivi, 
Gr1•rks. without 1•t•ll in arks nn thr b1•t•ast. of ~a) er ru
( cHll"S in gf·n ·ral ll1anthr form ·· 1tndoften havi11ganc3c~ 
sliawcl l'l{;ot ~1t th :lrr· cot·n -f the lower "iugs. 

The next division consists of tho lieliconii. These arc 
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distinguished by the narrowness of their wings, which 
a1·c alsn, in general. of a more transpart:ut a1;vra1·aure 
than in the other divisions; their uppel' wings al'e also 
generally much more oblong than the lowe1·, which are 
short in propoJ"tiun. 

The third tlivision consists of the Danai, (from the 
sons and daughters of Danaus.) rrhey a1·c tli\·idctl intQ 
<lanai candidi, nr those in which the ground-colour of the 
wings is generally white; and the <lanai festivi, in whicll 
the g1·?u 11d-c0Jnt1L' is nevel" whitt>, and in which a grea.t
c1· variety of colour occurs than in the ca11didi. The 
wings of the danai arc of a somewhat 1·ountler sha11e 
than those of the heliconii, or less stretched out. 

The fourth section consists of the 11ymphales, and is 
distinguished by the edges of the wings being scollopcd 
or indented: it is suhdivided into the nym1lhalcs gemma~ 
ti, in which eye.shaped spots are seen either on all the 
wings, 01· on the upper or lower pair only; and into the 
nymphales phalerati, in which no ocellatetl spots are vi
sible on the wings, but, in general, a great variety of co .. 
lunl'S. 

The fifth section contains the Jllebcii. These are, in 
genel'al, smaller than the preccLling kinLls of butterflies: 
antl are subdividrd into plebeii urllicoJ::e, or those in 
which th~_ wings are. marked by srmitranSJlarrnt spots; 
and plcbr11 rurales, m which the spots or patches have 
no fran11parency. 

The larvre 0°f lmtterftics arc universally and emphati
cally ~nown by the name ofcate1·1lillars, aml a1·c extreme
ly va1·1011s in their fom1s and coloul's, some being smooth, 
ot11c1·s beset with simple or ramifitc.I spi11es, &c. and 
sumc, especial!) those belnnging to the division rquites, 
a1·c oiJHc1·vcd to prot1·ude fl'Om their frout, when distul'l>· 
cd, a pa il· of short tentacu la 01· f'cclers, some.\\ hat analo
gous to those or a snail. 

'f'he papiliona(·couH insects in ~eneral, soon after their 
ciil:u·g<"me11 ~ from .the rl11·ysalis, and commnnly ilurh1g 
tlit'll' thst Hight, (.hr;d1argl' SC)ll!f' dl'Ops or a 1·ed-rolourcd 
fluul, mort' 01· kss intt-nsr in tlifli:·1·cn1 species. Tlii!>" cir. 
c11mstancc, exrilisi'e or itr; analogy to the same 111·ocrss 
o.l ua~u1·c in otJHT ani1nals, is pcr1;1ia1·Jy worthy or attt!n
t1011 lrnm ~lie rxpla1~atinn whirh it affo1·ds or a Jllirnmue
non so111rt1ml'S ron:-.irle1·ell, b<'th in andC'nt and m0Llcl'l1 
trnll'S, i11 llie light uf a 111·ndi .~y: 'iz. the df'sre nt of nd 
d1·ops from lhe ail'; "hid1 11:\S 1Jce11 call ell a shnwr1· of 
!Jloo~: ."11 t·v~nt r r'conlr.tl IJJ ~tvc1·al wri1c1·s among Lhe 
p~·caltg1es whu.:h took ptace alter the death Qf tl1e great 
<l1ctato1'. 

Among the t>qnites troes. the papilio priamus should 
ta.kr the lead, not 11nly from lhe ro 1Tl·sp1rncli11g dil.t"uity 
of ~lie n'.une, but ~rum t.lie exfpiisite ap1•1·t1t•a11c·e uf the 
:u11mal 1t~«1r, w1nch Lrnnrous ronsidt•t·cll as the most 
bP.:util'ul of the\' hole papllinnareous tl'ibr . 

Thi!-> ad111irablc specit•s mP:tsure~ more than six inches 
fn1m 11i11g's ~11d lo wing's t•nd: the upjw1· "ing;,; HI'" nl
vrt-hlad •. w1lh a bu111d ha nd oftlic m•1s t bcauliftJI f.:.l'<1<o s
g1Tt·11, ·HH! of a satin~ Ju<;tre, ch·awn ft' •> lll tl11• ~hnu l 1 1·r 
t_o the tip: and at1 1 1tlt1·r 1111 tlw Ju\\l' I" p:u·r of tlu· \\iii~, 
l nl ln w1~.~ th1· sh:·IH' o!' l liat part, a111) ur a '.fHll•'\1liat 
tll~tlld H111g ·1pp ·a in~ ;.1~ ,1 :q1111·o;irht·~ lli ·lip: tlii• l·l·H'r 
'""l~"i a1·t· nt tl1 "' ":i.;1·C'rn n1J1111 1·, t·d~r1\ . it:1 , "h ct-
hJat'k, ~llld 111,lrl,~11 I fr1u1· ~pots ul' lhal C· ·lo1u·; wbil r at 
the uppc1· pal't of each, or at the pa1t whc1·e the UJ >~cr 
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"in.i;c; I ~1 oH't', ;c;: a "'illari..,h oran.!)C-colrrnrt'1l ~pr.t: the 
thornx ii blari: •• ,.,ith itprii 1 klin~s of lncul gn·rn in Ilic 
middlr. au;l 1h .. ahdnnH'n i-; or a l>d.:.:;ht Jl'llj~w, 11r .~old
col•rnr. On the 111111'•1· si:!"' of the ;.rnimal the dist1 :hqti 1m 
of cohurs j.:; somcw!:;~t J1ff~Tl'11l. the ~!'Cl'll bdn~ tiispos
"d in r.r11tr.ll patc<H''i 011 t'.tc upper \rings, awl tl:1· !own· 
lu-ini; rnark1•1I b) more 11umc1·ous Llack a~ wc-!I a-; orange 
c;pnt!'!. l'h • rrd 1a· lilorHly spoto; on each ~ide tlir thn1·ax arc 
not ~lw:us t1> lie ~crn on this the Tr'>ja1!''1no11a!'d1. Tl1c 
pap1lin 1;l'iamas i:; a wry ra1·e insert, antl b a 11:'.li\'C of 
thr 1-.f1111d of :\111Ln,11'.1. 

1). l1t'1:tn:· is Hry. l1appily named, IJring of a clrcp or 
\TIHt-hlark cnlrinr, \\ilh the lower wiug.;; 111a1·kul h} 1111· 
JllCTvll'i hlood-rrd :1pr1f!-C 1hc thorax is rrrl 011 C'acli side, 
and the Uflfl"l' willVi'i haYC a pait• of nllscun•, lJ1•11krn, 
''· hiti..,11, t1·a11..,,·1·1·'i1' dtluds nr Lal'!;. It is a natin· ol' tile 
Last ln!lif'-:, S<"c Platr. Cl. Kat. Ilic.;t. fig. :313. 

Amot.i,:; t/Jr C'fJ;iill·_., aclii,·i, the P. mC'1J('lau'i may he 
cn11!'-iitlr1·t•1l a<;. out' of tlw 111wd splrncli(lly hrautiful of the 
buttcdly trih(·. Its size i<s lar~r, rnra~·rnriul!i'• '' hrn rx
p:uuktl. aliout six i11cl1t.·~; and its col11111· is thl' mosl 1Jril
La11t "ilw1·-hhu• that imagination ra11 C'ollrC'iH: rlrnn;.;· 
ing. arro1'1li11.; tr• tlw \at·iation of tli;:• Jigh!, i11to a d1•cp
r1· UnP, 01111\ in 'iOnll' li?;"itt-; tn a grcc11i"h ra~l: on the 1111-
drr siclc it is rntirrl,y h1'11w11. with 111111lC'l'011s dcrper and 
li.~htn u111Iid.1tifl11s. am! th1·cc J:u·gr octllatt·c! spot~ on 
each \\i11 . .::;-. It is a natiw 01'8011th A111rrira. 

Till' P. inochaon i~ nn iwwct nf g-1·rnl licauly, an1l 11Hl)' 
lie ron:-.idcl'l'tl as the only lll'ifr;h sprcirs of' pnpilio hr
lnngin11 to tile tribe of f''Jllih's.* It is rnrnmnnly k wmn 
amnng the E11,;;li-.h ('1!\lrctnrs Uy tlJ(• titlt.• ol'thr S\Ollow
taikcl lrnttcdly, and is of a beautil'ul yt•llnw. with hlark 
spots or pn.tcllt•s along U1r 11pp:·1· rcli.:;c of tin• s11pt'l'io1· 
will.l;'S: all the \\ ings al'c lJ01·1h red "itl1 a tkrp r<lg1ng ol' 
hlark, dcl'orated hy n cloul.Jlr 1·ow of fl't''i!'t'nt-~ltapt•cl 
spots, of'' llkh tl1l' 11ppr1· 1·ow is hi uc. aiul tlu: lowt'I') d
low: the 11mle1· win.~<; an• f<lilrd. :111(:) are marked at tile 
innt:'l' angle 01· tip '' itli a mun~ 1·c<I sp•it h01·1l1·1·t•d with 
blue and hlark. The catnpillar of tliis sp1·cirs f'rrds 
}lrintipiill)" 011 fumrl am) other· um1'tllifu·~rns plant~. a11d 
i~ son1rti111t·1.; fdtllHI on 1·11C". It j., of a g;1Tc·n r"lonr, r11ri1·
dtd \dth 11111ur1·011s hlark ham.ls spotted witli t'l·cl, :rn<l i.'i 
furnishrt1 on tlir top of tl1c head with a pair of sl1ort lt•n
tacula of a l'l'd roltn11·. "hich it orcasion:11ly 1u·otr11clcs 
from that part. Jn the month of July it <lia11.~rs into a 
)''Clllrn ish- g1't'J augul<ll' d11·)safo:;, tiflix('(l tn some rn11-
n11ie11t part of the plant, 01• othl'I' m•igh1Jo111·ing sub
stanrc, and from thb chrysalis in the month of August 
prornd!:t the rnmpkte insert. . 

Of the dh ision rnllrtl hrlironii the Oea11tif11l insect the 
papilio ~polio is an rxample. It is a ualirn of many pat·t~ 
t1f .11:m·opl', but hri~ not ) ct h<'rn ob'tir1•vct.I in our own 
co1111t1·y, and is soml'\\hat larger than t\Jc common gl'rat 
cabl>a.~t·-huttcrtl); ui' a while colour, with a slight sr111i
transpal'rncy towa1·tls the tips '>f the wings. wl1kh arc dc
rorated with nhet-Ulark spot..,; and on rarh uf thr low
t.·r wings are two must beautiful ocrllatrd c;p111..,, ron~ist. 
ing of a cal'mi11c-c1,lou1·et.I cit·cle \\ ith a while cc11tre antl 
1Jlack t•xkrim· IJ01·1kr. 

Of the di\ ision C"ntitlrd danai ca11dicli. the rnmmon la1'ge 
white buUcrUy, 01· 1». l.Jrassica, is a familiar example; 

• L'ole:u we admit the pap·,Jio po<lalir.ius to be :i. B1ttish i;pcciu also 
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U.i~ i_n!'lrct i-; .too Wf'll ~nnwn to l'Nt'i:rc parlirnlar des ... 
c11;1t1111~ anrl It may heonJy IH'rt'"sary toremincl the reouf ... 

~; ~ t ~ ;l ,!~ ~ 1 : ,: i !~:., ~~t~,I~ tit: I ~:~~~..; i<;~ ~ i~~: !;~11~~ Ii -~::;le~ :i'1 ~· s~~;: ~111~:' :I~~:; ~ii:.~ 
tlir autumn into a )"ellowish-~rt•\~ chi·r..,;di'i, atfixt•1l in a 
IWl'jH:nrlicuhr 1lin•ctiun to S(·,m~· wall: tt'f'l't ru· otht"r oh .. 
j ... •t·i. c;omr Hlament-o;; being drawn acrn~s thr thol'ax in or
dl'r tlw more co11ve11i~"'r1tly to s<-cu1·1~ ii-; po.;itinn. The Oy 
~;~.1;~:1.l's in ~lay and J uuc~ an1l is ~r-f'.'n through all the sum-

Of the tl:uiai frsfi\"i the P. 11:'..!nm:1.., may srr,·c a~ an 

~,1tr~11;:l~~,~~·'i1~~r~~~t t~!~~~i~~,~t.~~:},~.,,tl1~\i~~-i u,~;c~iec~~~I~~; 
\'.Jng"'i, wh1l'h arc m~rkrd hy 111'.1.ny white sp;Jts, while the 
lo\'.'l l' pail· i11·e strcak(:d lon.r;itudinr.lly with 1111me1·ous 
white lint>s, a11d cdg•:d \\ it!i a 1·ow of\\ hite spl•rks. 

Among the llJmphaks ~t'mmati f'L'wca11 <'Xcrrcl in eJe .. 
r,a11rc tl1e P. io. 11r pl'arnck lt11t:tT!I~-. a s}H'-ci<'.'i l.Jy no 
uwaw; uncommon i11 0111· own countn: the ~1·1•und-colou 1~ 
of this inscc:t i'I oran~r.brown, with iiJ,trk bars l'lrparat<-d 
Ly )l'_llow .rnterrn<'cl!ate 5pare.s on !he UJlJH'I' rtl.~(' of the 
s11µ~r101· "111,;s. "Iii le at the tip of rach i...; a mo-st l.J('nuti. 
ful large <'JC-~hapr•I spot, fn1·1111·1l b.v a rnmbination of 
Ulad:, brown. and blue, wilh t!1c addii.i1rn of wl1itish 
sprrks: 011 rach of tlw lowe1· win7;<; is a still L.u·gcr rn
sli.'lJ'rd spot. ronsisti11g of a hlark C'l'nfral patch, nu=icd 
~n~h l.Jl~a·. a1ul snr1·11111Hlrd IJ.v a zn1H' of' p·de l.Jmwn, which 
1s 1lst·ll tlcrplJ b'~t·dr1·ed \\ it!i l.Jl:u.:k: nil tlit'I "i11.~s arc 
srollo1K•il 01· ~rnurulatrd. l'hl' rat1'1·pill.u· i'i Ular.k, witb 
nn.llH'~·ous \\_l11tc spots. a111! I.JI ark r 111dli ·d Sf)!Jlf'S: it ft>t"dl 
]ll'lllC'ljlally 011 th~ m·~tlr, chan.~111g tu U')~ali-; in July, 
an1l tll(' ny appe:i.1·111.c; 111 All"'11St. 

P . .i111·t~1~a is a ~prci.l'!-i rt%ally Mmmnn, thou,gh far 
Ir:-; IH•:tulilul. It is t111C'Jly obsrnril in 1111•adowo;. and is 

!,:;,:~!~·~:::~:;~:·:::·~;:;~~\~!:~~1i,~::~;:,::·i·~~'.,~~::::~;;:~:~i:;;:,:, ~:·.;,i:T·::~ 
OJ!Pq~ifc 01· 1111tlt:'I' side of the in-,t'L"L tile .-;am:_• clisti·il.Juti•iu 
ot ruln1ws takrs placf'. 

m1~r~1:~1.i~'~,11:~~~~\'~.: (1'1~1~!~11·~:.i·ar;;l~';l~~l~l, ~:;.1·r,~~~~l:11:1~i;::,111J1; 
l.Ju~t_rrfl): 1t.1s nfthe most inl<'nsc nh-ct-hlark r.,J 0111., "ith 
a 1·1C Ji r;irm111r-colou1·f'd Lai· acns<; tl1t• lll•JH·i· wiiw· . I· ! 
n1:e ~l~nttcd tcrnat·tl~ the tip'i wilh \\hill'.; w/dlc fl~~ 1'0 :~.:; 
wm:;s n1·t• l.JJack •. " 1tl1 a d1·f'p ho1·d(•r of rar•riinl' rolour 
m.a1·kcd ~1y a l'OW orsmaJl l.JJark sp111'~: l!u~ 111ul.-r surface 
of the \\ 111g ... nl-w prrsr~1ts a n111,t l1ta11ti/'r;l uii\.fui·c of co-

:;>t~~:~111~l1~r1~·;~~Pi\J1J{:" ~~1':::~~~1,1j~1 ~::1 J ~!;~'.:) ;1i~·t;t; .on ~u~t· 
irt.~ in Aug-ust. .. y .1ppcar .. 

Oft.he Inst di"ision. _1e1·mrd pil'lirii, may li~ adtlurcc.l aH 
ar.1 rx.tmpl~ a small f.n;;·li..,IJ bultt•f'lh f'Hlll'il p 1 of a bla<'k1-,h 01· IJ1·own colour \\if( 1 ·'~".\:re, 
~:~:11~~1itra11sparc11t s1mts. It Lt•luu~s 
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Papa, 5i~11if}ing f,ltl1rf') ,,Jdch t!iry strcrn1011sly main· 
tain. '!'lie)' nL"i() p1·ufL.;~ lo Uclicvr, 1. 111 srn~n san·11-
lnl'11ts-:1;lptis111, t1rnfi1·nrntio11, tile l'uchat·i."';t, pr1iancC', 
cxlro:11c urn ti;111, 01· the anointin.; l11c skk in ~he 1n·i1s
]lcct ol dl·atli. 1Jl'll1.•1·::; and 11rn.h'i11urny. "'ith rrspe.·t t() 

the Euclia1+ ... t, 01· Lord'!> S11ppn, tl1t'J hold the tloctl'inc 
ur t1·..tnsuiii,lantia1ion. 01' that the lu·ra<l and \\ill<~ arc 
rliang'l't\ into lhc bod) awl L>lootl nf Christ; the paJing 
1\i,·inc ,,·01· . .;hiI1 to tlic host, or con:;rn·atcd wafCr, and 1 lic 
.athrn ing communion uni) in one kind, viz. U~·r~ul, to the 
laitJ. 2. 111 wnrks of su1H·1·crogatio11, or that the good 

~ wo1·ks of saints :u·c un•l'itol'ious enough to supply the 
«lclicicnry of otl1t't'.~. 3. In the cclilwf'y of 1110 cle1·1.;y. 
4. l11 tlie wo1·~ldp of imagrs arnl sacred 1·rlics. And, 5. 
Jn the celebnttio11 of' divi119 SCI'\ ice i11 nn unknn\\n toug:uc. 
Many howcvc1· of tl1c a<ilicr('_11ts nl' PopCl'J', in tl1e JH'C
seut tlay, 1·rjert snnw of the alwrc h:ncts; and mo1·e <'S
pcsria!ly 1·r1101111ri11g tl1c "U}ll'l'lllfl.ry of the Pope, {\istin
guisli tl11·msl·lws hy the name uf liatliulics, n11<l some
times of Caliwlic Dissr11tr1·s. 

By sever.ii statutPs, if' any Eng-J:1.;h prirst uf' the church 
of Uom<', IJ01·11 i11 the don1;11ions or tin·. L"J'OWll of Eri;:;l.uul, 
ram<'" to E11gln1Hl from llU)OIHl the seas, or taJTiccl in Eng
lan<l tht·ce cla)s ,..,ilJrnut r.unfo!'lniug·to tl1e~h111·<.:11, lir was 
guilty of high ll'rasou; ~u111 tlicy ;dt;o iac11r1·cd tile g11ilt 
of high treason \\!in "r1·c ri'.'concilecl tu the sec of H.umr. 
ol' pt·ocm·cLl utlicr~ to he l'l'Cnncilcd to it. lly l11t'Sl' Ll\\S 

also, paptists \\'el'e disaUleil from gi\ing U1ci1· rl1ild1·cn 
any education in tlieil· 0\\ II l'Cli3i:)ll. Ir tlit·y c1luc:\k1l 
thei1· chih1t·r11 nt lwmt·, f().' maintainiug- ! he sclioolnrn.slr1·, 
j r lie di1l not l'C'\Htit• to chtnTIJ, Ol' was 11ot allowed Uy the 
his hop of the dlr1cesc. they wer" Ii ah le to J'orfrit "! Ol. a 
month, and t!ie sd1oolurnster was liRIJle to tl1c fol'fcit111·c 
of 40s. a day: ii' they srnt thri1· child1•cn fo1· education 
ab!'oa<l, tlH')' \\'C: l'C liahlc to L'm·frit lOOl. and tlie children 
so scut wc1·e incapable of inlicl'ilin.~, purchasing, 01· cn-

jo~~1~,~~~;~:1:~\~~11~~~',11l:l1~~~fi\~~~sH~1:~::~1~;~l~~·ul;~'lac;,~~l:l,?::1~·~n~~ 
200 nHtl'k'i: n.1111 liral'ing it by a fodi.·itu1·c. of IOOl. 

But chu·i11.:;·thc p1·N1r11t rri.~11 the Roman Chatolirs harn 
been in a gt·cat measure rdiL'\Ctl fr;nn Urn rest1·ictio11~ 
formc1·ly imposed on them. See 18 Geo. III. c. GO; antl 
31 Geo. Jll. r . 22. 

PAPOPllOHllM, a.~{'nus orthc class and ortkr fria11-
<l1'ia dig.mi a. The cal~·x is two-nth rd, t\\'o-fio\\ crf'<l; 
corolla two-rnh·rd, nrnuy-awned . rl'hcre is one species, 
a grass of Amnica. 

l'APl'US, down. See IloTANr. 
PAR, in commerce. Sec Exc1-1ASGl?.. 
l)AR.\IlOLA, in geomct1·y, a figul'c arising frnm tl10 

section of a conr, when cut IJy a plane 11arallcl to one of 
its sidrs. Sec Corne SECTIONS. 

PARABOLIC CONOID, ingrometry, a solid gene
rated by the rotation of a pan1bola nhout its axis: its so
lidity i8 =!of that ol' its rirrumsrribing·rylindcr. 

rnic circles conrei\"C'(l to l>e the clement-.::; of this fi.i.;ure, 
arc. in adll1111cl1cal proportion, decreasing towa1·t.is the 
,·crtex. 

A p~ra.bolic conoid is to a cylinder of the sarne base 
and height, as I to !!; and to a cone of the same I.Jase aud 
Lcip;ht. as 1 ~ to 1. Src G..a.uGI~G. 

PARABOLIC SP,\Cl~, tl11: ar<'a containrd hctwern any en. 
t_ire ol'<linate and the CUl'l'e of the incumlicnt parnliofa, 
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The poraholic space is to the 1'etla11glc of the semi
orclinatc into the abscis~, as 2 to S; to a frianglc inscrib
ed on fhc m·clinntc as a Uasr, it is as 4 to S. 

l'.\H.l.P.OI,OlDES, a name given to parabolas of the 
lii;<.;hn kintl, which a!'e algcU1·aic Clll'\'CS. 

P.:\It \CENTlUC MOTION", in astronomy, dc11otes 
so murh as a 1·crnhi11g planet app1·oaclie!i nearer to, or 
recNks ft-.1m. the sun, or ccnfrc of attrarti1rn. 

l 1,\.H.\Ul8E, bir1l of. See l..,Ar.ADISEA . 
PATI.\OISg.A. in 01·nitl1ol11gy, a gt·rrns or birds be

l>m,c;i11,;· to t!ir 01·<lcr of picm. The Ucak is con•1·rd with 
a belt 01· coll:u· of downy feathers at the base, and the 
fcathe1·s on the si<lcs :we vrry long. 

"Ili1·d.q of this genus (s:l) s J. .. atharn) ha,'e t11e IJi!l 
slie;htly bending, t!tc l.Ja~c covct'Ctl with n:ln·t-likc fea
tltc1·s. The 11osti·ils arc small, and co11cr .... led Uy !he 
fcatliers. rr11e tail consi;;ts or ten fcathe1·s; the two rnid
clle ones, anil sometimes more i11 scnral of the ~pccics. 
nl'O n1·y long·, and \YCbUcd only at the hase anJ t.iJ'lti. 
The lcp:s and feet Rrc \·cry la1·g·c antl strn11,i;: tltcy haye 
three toes l<H'wfu·1l, one bark.wan!, n11d the middle co11-
11cctecl to the outer 011c as far as the (j l'St joint. The 
whole of this genus lin\'c till lately hN':t \'ct·y impc1{ectly 
known; fow cabinets possrssing more than one ~perirb . 
'iz. tl1c gt·catn, or "hat is calic<l the common Uil·d of 
Paradise; uur has nny set of birds g!nn rise tu 11101·c fa
Lles, the va1'ious talcs concerning \\liicli nrc to be l'uu111f 
i11 C\·r1·y authr}r; such as, theii· ncvet· touchiu,; tl1e p:ru11111l 
from tl1cii· bi;·l!1 to 1kalh; li\'ing· wholly on t!ic de\\; and 
I.ming p1·c1duced without legs. Tliis la:,t c1'1'n1· i.5 sran:dy 
at this momr11t whollv erndicated. The rii·cum ... tance 
which ga\·e rise to it tiitl not in rlcrd at fir.-:;l pr:)rcccl frnm 
an i11tc11tion to deccin, but 111 c1·t!lv from un:ilicnt. la 
tlic parts of the wod<l which protlu~e these bil'ds, tl1c na
tives made use of thern :ts aigTct.s, a.1111 oihci· 01•1ia111rnts 
of th·css; ancl in co11I"se thl'Cw away tl1c kss Urilliant 
paL·ts. T!1c whole trouble they wc1·e at 011 this occa;;:iua 
was mc1·rly to skin the Uiril, and, aftf:'r pulling off the 
kgs, coarse1· pa1·ts oCthe wings, &c. ll1ru::it a stick tiown 
t!Jc throat into lhc l.wcl,r, letting an inch 01· two lw.11:; out 
or the mouth, 1.Jryoncl tile I.Jill: on the bit'd·s dl'Jing. the~ 
skin collapsed aUnut the slick, wldch tieca111e fixed, au;l• 
s11ppo1·trd the whole. They liad thrn no m'H'e to do 
than to put tliis cud of it i11tr1 a sockd fitted lo rcL'l'i\C it, 
01· l'astt·u it in some ma11nc1· to ilie tul'lrn.n, &.r. Jh ck
gl'ces tlic.sc were imported into the other isles fu

0

1' the 
same uses, and aftr1·warrls wrre co,·etrd IJy tlic .J ap:i.11rs<', 
f'!Jinrse, and Persians, in whose cou ntz-ics thC'y :U'C fix
fJm'nif.r seen~ as \\·ell as i11 many p:u'is of India;· the g1·an
ilcrs of' these last pal'ts not only ol'llamenting thrm'.:Jt'h <'S 
witli these bcRutiful plumes, but adorning cnn thrir 
horses with the same." 

Lat!ium enumerates night spocics, I.Jut suspects thm·e 
may lw more. 

"I. The lal'gcst bird of paradise ls commonly two f1..·('t 
four inrhes in length; the head is small: the hill hard an<l 
long, of a pale colour. The head and !iark part of the 
nrck a1·e Jcrnon-rolourcd, a little blark alrnut the e.rr~..; 
ahout the neck the bird is of the bri;litrst glussy fillet'· 

ald-grern, soft like Yelrnt; as i.; :d'5"o tlir l.n•ea . ..;t, wliich is 
black: the wing-; arc la1·gc anti rhPs1111t-rolo111·cd; the 
back pal't of the body is con•rcd "ith bu~. M1·;.dglit, n31·

row feathers, of a paJe.~rowu coloul', ~imihlr to .tbc 
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p1t11nes of the ostrich. Th('!H' feathers r?re !\prrad wh<'n 

~':.~.)~ \':::1 _~~ i ::1~ l~~l~ i~~ .i J;~~ ,:··~: ,;~ •!1~f ~~sr;~f~':1':. 1~1l~·l l :: ·:~~·t\\~ !: 
tu1.·, ... or ~tiff and ~~JiJJ"trr ft athe1-s, uf a g11ldrn) dlow, and 
sl111!i11g. Fro111 ll1l' rump proceed t\\o lu11g stiff shaf'Hi, 
"ldth ;11·1· frallll'l't:d nn their cxtt·rmitit·s. 

TlirM' bi1·d ... ;\l'l' Wit rm111l ill Key, an island 50 Dt:trh 
mik•s l'ast of Ba1ula; lrnt tlin a1·c fo11111I at tlii~ Awo 
ir-!1ands. l.\i11;; 15 Dutch ndli·~ fa1·the1· ea ... t than K('_\, 

~'i·:::~l~l·~"::~;.~,"~'::·~:·::;;~ :;::~E~F.~/i~~'.:::,··}~~~::;,::,·~·:·~ 
lt:d by a bil'<l wl1ith ll1C inhabitants of Al'011 rail Ll1c king. 
'l'hic, h•;uh•1· i.'i l.JL\ck, with ncl f<!J•Jts; and ro11o;la11lly flirs 
hi,t;"h1•1· than tl1~ l'l'st of 1111· f101·k, \\ liirlt IJt'HI' fo1·sake 
him, but Sl't1lc whru he srt1h•s; a ci1·c·u1ns1a11n• that frc
qnrntly \H'tff('S tlil'ir l'Uin wlu•n tlJC' J~ing liµ;hts 11n tile 
grnuud, wlicun· tlu•J are urit al>ll· t11 l'b~ on account of 
the si11~11lal" strurtu1·c and disposili11n of thd1· pl11111agr. 
'l'hl'J am likt•\d5e unalile to fh· with the wi11d. ''liirh 
"\'\·oulll 1·ui11 tl11·i1· loose pl11magr; .. but takr tht•i1·flightcon
s1antly ag-ainst ir, cautiirns 11Jt to n·nt11rc out in ha1·d 
blowing \Hatlitr, as a sti·oug wind f'r•·cprnt1y obliges 
them to come to thr g1·,1uml. D111·ing tltri1· fli.~ht, thry 
rry Iikl' starling~. Theil' n·1ft>, howner, appMachrs more 
to the n·oakin.i; of ranus; which is hc:u·d n·ry plainly 
whtu tht')' a1·t~ in dist1·c!;S frmn a fresh gait• t..lo\\ i11~ on 
the ba1·k of tlwir plumagr. In Aruo, thes•· bi1·ds scttll' on 
the liiglit·~t trees, esprclally un the fic-11c; brnjamina uf the 
hol'tus malabaricus, commonly calk<l the w;1ri11~a trrr. 
'rim nath·es catch them with liil'CJliml'" ur in uoos<·s, 01· 

shunt them \\ith bknt arr'O\H•; but though some al'c i,till 
ttHvc when they fall in o th~ir hands, the ratd1<'t'!-i kill 
them immediately, and sometimes rut the h.•gs off; thrn 
they d1·aw out the <'ntrails, d1·y and fumigate tht• l>odies 
with sulphua· 01• smoke only, and Sl'll them at Banda fur 
half a l'i~dullo1· each; but at Aroo tl1cy may Ile iloui;ht 
for a spike.nail, or a (Jiece of old iron. Flucl~s of tlie!'tc 
birds arc often seen flying from one island to the other 
again')t the\\ ind. In rase they find tlic win ti berome too 
powerful, tlwy Hy straight up into the air, fill they come 
to a plan.• where it is lc~s a;;Hatetl, and th(•n continue 
theil' flight. During the ca~tern monsoon, thcfr tail'i a1·e 
moulted, so thattlirJ IH\\e thrm only cluring four month" 
of the western monsoon. Sre Plate Cl. Nat. Hist. fig. 
Sl5. 

2. 'I'hc smaller bird or Paradise is about :!O inchrs 
long. His beak is lrad.roloured. anti palei· at tloe P"int. 
'I'hc l")C~ arc small, and inclusril in blark fl.bout the 11erk. 
'J'hc hca<l and back of the Jll'"Ck a!'C of a dirty ,ycJlow, the 
bark ol' a gr<'yi•h ycl111\\, the b1·east and ilclly of a 1l11sky 
colin1r, tl1c wings srnall and chesnut·coluu1·ctl. The long 
plumage i:-; about a f.wt i11 length, antl paler than in the 
la1·i.;-p :-;pt·dts; :1s in gt·11eral the colours of this bi1·tJ are 
11-.... "> Uright tlJCln tlie fo1·tnt'l'. 'The two long fellthers of' 
tht' t1til ;.u·r rnnslantly thr11wn away by thr natives. This 
is in c:ll 1·l·Spt'Cl'i like the greater sort; and they Iike,dse 
foll1>W a king 01· k:uh·r, who is, howcn~l'. blacke1·, with 
a 1u1rplbh ca..,t. l\rtd linrr in colour tl1a11 tht' rest. 

3 ;uul 4. The lal'gc 1.Jlack hinl ut' Paradise jg hrought 
without \\i11~'i 01· kg;s f'o1· sale; so that no accm·att· de. 
Sl'ripli1111 of it b:\'i ~ t.•t IJC'Cll given. Jts figurr, when 
stuffed,~ narrow anJ i·uumJ1 !Jut &trctched in length to 
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the extent of four •p•ns. The plumage on the hend nee!<, 
aud hC'll.'. ii ltl trl~ aid nhct.Jike. with a l111l' uf p:irple 
aml g•lld. whic_l1 c1pp~a1·:-; n.·i·y ~tJ'•lliJ.l. Tia· bill is l>l.Kk~ 
bh, awl one 111ci1 in lrn.:tli. On buth -.ifk-; ar1• two 

~~:~i~'.'.:~:~~:
1

t:Il;;:I,;~;:·1::~~'.J~~;:!i~:;:::;:~·.~~~~~;:2~,:~i:~:Jr 
kiull :u·t> lww1~ht u11J_,. from tltll' pr11·li·:·uLt1· plnrt· 11t .. ·<'w 
Guinra. ll :sicks the Jar;.;•· hln.rk bi1·d ul Par1.11\i-;t', tlH·re 
h ~llll an<1lhcr s:11·t, wlHhC' plt1111;tgc i-t tcp1al 111 lrngth, 
but tl1111ntr in b0<IY, l.ila1 k ahoYC. au!I withr1ut any rt·· 

~J11~1;.;:~!1:1t;r711~~~· 1~:~,1~1J1,•~1~i1t~~ ~111.:~:~l'l:~:)':.i,'.ifs.11:~:.tl~;~c~~::;~~; 
lik1·" i:-,c ilu· tl1reu lo11g-pni11H•d fl'<tllic1·s of the tail be
lo11gi11g tu tlie laq;rr lJlack spl'cirs. 

5. Th<' J.t..,t sp('ries Wl'shall mention is tile kin.~'·'i bird, 
Tins cn•at111·e is about sen•n indtes loug. and so111t·what 
la1·gc·r than a tit-mouse. Its ltl'atl and eyt·s arc small, 
the bill su·aight, the eyC's included in ci1Tlt·s uf IJ!ack 
plumag<', tlw u·own of the hea:I i"i flame c ;]1,111·r,I. U1e 
back of tile nct·k blood·coluu1·ctl. the nerk and bl'nl'>t of 
a chrs11ut·c•1lou1· with a rin!{ of thr b1·ighkst c111n,~ltl
g1·cen. Its '' ing:-, a1·e in proportion strnng. a111I the cp1ll
fratltc·rs d;u k, with rtd shining plumes, spots, aml st1 ip1•s. 
Thl' tail i~ c:;li·:•.ight, short, and brown. Two Imig 11uked 
black shaft!'! pr·lject from the l'Ulllp. at Jea.-;t a li:intJ. 
brradth beyond the tail, ha\"in~ nt tl1ci1· cxt1·n11itks se
milunar twist1·d pluma~e, of' tlil' 1110.'Sl glaring !;Tt•rn 
colo111• alwYr. and dusk.) below. The belly is wliik :11111 
green SIJl'inkkd; and u11 each sid·• is a tuft of long plu
mage, l'l•atl1c1·l'"d with a b1·oad 11Hu·g·i11. i.Jl•ing on om· ~i<lc 
gn·en and on U1l' other dusky. Thr Ua1 k ig bloml.J'e<l 
a1LCI hl'own, shining like silk. Tlil• ll•gs arc in !:.izc like 
thosr of a lal'k, three fo1·<·-tot•s 0111cl one hark..toe. 'l'lais 
bit·d assoriah•s 1rnt witli a11J of thl' otl1t'l' bir·ds of Para. 
disr; but flits S•1lital'y from bu.o.;J1 to bas!J, "l1f.'TC\'t'l' he 
Sl'l'S i-rd hr1·ri1 s, without tn•1· gdtin.[) on tall trees. 

PA HA DUX. iu pliiJosop!1). a fll'UJm~ilion s1•t 111ii1gly 
absurd~ as h<'ing co11tra1·y to srjn1e J'l:C:l'htd opiniou, I.Jut 
}l't h·ue in fa(t, 

No scienrr alHrnntls morr with parado'.\rr; th:'" geon.1c
try: thus, that a ri~ht li11l' shotdd rontiuually pproad1 
to tl1r h~pnbula, and )i't llt-\l'r 1·"a1 hit, i':i a lt'LI<' pa1·a-
11ox: a nil iu th(: san1r m:rnm r, a ~pii·al lnll} rontiP 1.·.lly 
approarli t.o a point, and )"l't not i·~arh it, in i'.llJ nuu1l>cr 
of ren1luti11ns. h1me\·r1· great. 

PARALLJ\.CTIC, in !-;rnr1·al, son1r11!111.~ n·l.tlinb to 
thr. parallax of hrannly lrnclirs. S<·r PAn.\J.1,.\X, 

The pa1·allactic anglr of a stt~1·, /\.r. i'> tlw cl1m·rrnrrof 
the angles CEA (Pl. CXII. l\Ji"-. fig. 1;9.). BT:,. uudor 
\\hich its ti'ue a11d appa1·rnt 1lisl:i.1wc from till' Zl'Hil.h is 
seen; or, "hirh is th(' same t11;n:.;, it b till' angle Tsg, 

'l'ho sinl's of the J>al'aliarlir a11p;les ALT, AST (Ii;;. 
180.), at thr samt· nr £'qual c11sta11ns . .ZS. from th1• zr
nith, are in tl1l' 1·t•riprocal r·atio of' tlir tlistanccs TL and 
'I'S from the C<'nll'r of tl1c earth. 

PARALLAX. in astronomy, denoh·s ~ d1a11g-r of 1he 
apparent pl~re of any_ hra\"enly body, rnu-;nl (p h1 ing 
sren from different pornt.;; of ,·irw: 01· it i-t tlir- <iiff ... ·1·1'nce 

between thr t1·ur aud apparent distance of tu1y ht'alcnly 
body from the zrnith. 

'l'hus let AB (Plate CXII. l\1isccl. fig. 181.) \Jc a 



PAR 

qua<ll'ant of a grcot cirrle on the earth'• surface, A the 
place of the sperbtor, and the point V in the heaYen• 
the vertex and zenith. Let VN H represent the stany 
firmanent, AD the sensible horizon, in which suppose 
the star C to be seen, whose distance from the rentre of 
the earth is TC. If this star was observed frnm the 
centl·e T, it would appear in the fil'manent in E, and 
elernted above the horizon by the arch DE: this point 
E is called the !roe place of tho phrenomcnon or star. 
But an ob'Jervel' viewing it from the surface of the earth 
at A, will sec it at D, which is called its visible or ap
parent place; and the a1·ch DE, the distance between the 
true ami visible place, is what astronomers call the pa
rallax of the star, or other phrenomena. 

If the star rises higher above the horizon to M, its 
true place visible from the centre is P, and its apparent 
place N; whence its parallax will be the arch PN, which 
is less than the arch DE. The horizontal parallax, 
therefore, is the greatest; and the higher a star rises, the 
less is its pa1·allax; and if it should come to the vertex 
or zenith, it would have no parallax at all: for when it 
is in Q, it is seen both from '11 and A in the same line 
TA V, and there is no difference between its true and ap
parent 01· visible place. Again, the farther a star is dis
tant from the earth, so much the less is its parallax: thus 
the parallax or the star F is only GD, which is less than 
DE the parallax of C. Hence it is plain that the para(. 
lax is tl1e difference of the distances of a star from the 
zenith when seen from the centre and from the sm<face of 
the earth: fut• the true distance of the star M from the 
zenith is the arch VP, and its apparent distance VN, the 
difft•1·cnce between which PN is the parallax. 

1'hcsc dbta11ces are measured by the angles VTM and 
VAM, but VAM - VTM = TMA. Fot• tho extemal 
a11glc V A~l = L ATM+ L AMT, the two inwa1·d and 
opposite angles; so that AMT measures the parallax, 
and upon that account is il<iclf frequently callee! the pa
rallax: and this is always the angle under which th~ se
mitliamcter of the earth, AT, appears to an eye placed 
in the sta1·; and therefore whCl'c this srmidiameter is 
sren 11ircctly, there the pa1·alhLx is greatf'st. ,,iz. in tlic 
horizrm. When the star rises highf'r, the sine of the 
p:\l'allax is ahYa.)'li to the sine of the star's d.istanre from 
the zenith, as the semidiametrr of the earth to the dis
taucc ol' the stat· from the earth's centre: henre ff the 
parallax of a star is J,:nown at any one distance from tho 
zenith, we can find its p:u·allax at any other distance. 

If wr ha\'C the distanre of a star from the r.a1·th, we 
can easily find its parallax: for on the Mangle TAC 
(fig. 181.) 1·crtangu]ar at A, having the semidiarncter of 
thr ra1th. and TC the distance of the star. thr angle 
ACT, \\ hirh is the horizontal parallax, is found by tri
~onr1mefr); and. on tl1e othrr lianil, if we have this pa
rallax, we ran fin<] the clistanrc of the star; sinrr in the 
samr triangle, h:wing AT, and the L ACT, the distance 
'l'C may bl' easih- found. 

A"ih'c;nll'•i<'rs, tiH·reforc. have i11nntrcl sc,·eral methods 
for flndinglhr p:wallaxrsnfstar~. inordcrthc1·rh.v to dis. 
CO\!C'r tll1•ir distanreq rrom the eaJ'th. However·. the fixed 
star"i arr s<> rt•rnntr a~ to have no srnsi!Jle pal'allax; and 
even thr- sun, aurl <lll the primat·y planets. rxc(·pt Mars 
a111l Vr1J11s \Vhrn in 1u·rigrr, arc at so gl'eat distances from 
the r•1·l11. !hat their 1iarallax is too small to be observed. 

\ 'O.L. Jll, 9 
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In the moon, indeed, the parallax is found to be very con• 
sidcrablc, which in the horizon amounts to a drgrt·r 01• 

more, and may be found thus: In an eclipse uf thr moon, 
ohserve when both its hornc; are in the same vertical cil·
clc, and at that instant take the altitudes or both barns: 
the difference of these two alitudes being halved and ~d
ded to the least, 01· substracted from the gt·catest, gives 
nearly the visible.or appa1•ent altitude of the moon's cen
tre; and the true alitude is ueal'ly ec1ual to the altitude or 
the rentre of the shadow at that time. Now we know 
the altitude of the shadow, because wc&know the place of 
the sun in the ecliptic, and its depression under the hori
zon, which is equal to the altitude ofthr opposite point of 
the ecliptic in which is the centre of the shadow. Ami 
therefore having both'.the trne altitude of the moon and the 
apparent altitude, the. difference of these is the parallax 
required. But as the parallax of the moon inc1•eases as 
she approaches towards the earth, or the perigreum of 
her orbit, therefore astronomers haye made tables which 
show the horizontal parallax for every degt•ee of its ano
maly. 

The parallax always diminishes the altitude of a ph::e
nomenon, or makes it appear lower that1 it would do if 
viewed from the centre of the earth, and this change of 
the altitude may, according to the different situation of 
the ecliptic and equator in respect of the horizon of the 
spectator, cause a change of the latitude, longitude, de
clination, and right ascension of any ]Jhrenom"non, 
which is called their parallax. 'rim pa1·allax, the1·rfore, 
increases the right antl olJlique ascension: dimini'ihes 
the decension: diminishes the northern declination and 
latitude in the eastern part, and increases them in the 
western; but inrrcases the southern both in the CRStCl'n 

and western part; dimishcs the longitude in the \\<'stel'n 
part, aml increases it in the eastern. llence it appears, 
that the parallax has just opposite effects to refraction. 

PARALL.\.X, annual, the change of the apparrnt place 
of a hca\•rnly body, which is eaused by bf'ing viewrd from 
tl1e ra1·th in cliffe1·ent parts of its 01·Uit round the sun. The 
annal parallax of all the 11lanets is found very considCl'a
IJlc. but that of the fixed stars is impercepti!Jle. 

PARALLEL, in geo mctl'y, an apprllation givrn to 
lines, surfaces, and IJodi t·s, every wht"l'e f'quidistant from 
each other; anti which, though infinitely 1n·oducetl, would 
never nu•f't. 

PARALLEL PLANES, are such p1anes as have all the 
pcrpemliculars drawn bt'twixt tht'm e<pial to carl1 otl1<>r. 

P.4..RAI.1.EL RAYS, iA optics, are t\iosc which kcev at an 
C<JUaf distanre f1·om the \'j,jlJ}C ohjCC't tu the <';'C'."ltich 
is supposed to br infinitely remote frnm the oh,Jl'f't. 

P\R-\J~LF.L RUT.ER, an insfrument co11sisting of two 
wooden, brass, &c. rulers. equally bl'Oad ever) whc1·r; 
aud so joined togt>ther hy no ... ., bladrs as to open tu tlif. 
ferent inter\'alc;; . arcefle and l'rrrde. and vrt still t'•'tain 
thri1· paralkli3m. See IKsTHU\IEl\"T5, 111r;themnticat. 

The use of this ins!nament i-; ohh·iou'i; for one ol' the 
rulers being applied to a given 1i11e. nnil the otlleJ' with
d1•a.w11 to a given point, a ri!;ht line d1·awn by its ccJge 
tlwough that point. is a µarnll cl to the ~iven l1ur. 

PAR '-LT.ELS, nr l' uatLEL '"TllC'LEs, i11 geography, {';\J. 

lrd also parallels or rii·cles of Jatitu1lr, a1·0 lescier cirrlrs 
of' thr splH.'l'C conc<'h'rtl tn hr 1lrawn from \\.:c~t to ea"it. 
th1•011gh all the points or the meridian, commcnciug r .. 

-om 
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t11e equator to which they at'e paralkl, and tc1:minating 
witl1 the poles. Tl~cy a1•c calle<l parallels of latitude, be
cause all vlarrs lying under the same parallclt ha\'C the 
same latitudr. 

}>AR\J.l.EM eflatiliule, in astronomy, arc lrssrr circles 
of the s1>hcrc paralld to the ecliptic, imagined to pass 
thl'Ough en~ry <legrcc and minute of the col111·cs. They 
arc 1·eprcscntc1l on the globe by the <li' isions oR the qua
d1·ant of alituclc, in its motion rnund tile globe, when 
s:.:rcwcll onr the pole or the ecliptic. See GLOB"E. 

P~\U.\LL1:a.s of allit1ulc, 01· Almucantars, are circles pa
rallel to the horizon, imaginc<l to pass througl1 e\'Cry tle
STCC r1.111.l minute of the meridian between the ho1·izon and 
zcnitl1, having tl1cir poles in the zenith. They at·c re
)H'CSC'Htrd on the globe by the tliYisions on the quadrant 
of altitude, iu itl:i motion about tl1c body of the globe, when 
scrrwcd tu lhc zcnil.h. · 

1'.uuJ.t:.ELS qftlecfimition. in astronomy, at·c the same 
with parallels of latitude in geography. 

P .\nAJ.L~JA srnERJ·;. that situatin11 of the sphere, where
in lite cquii.tu1· coiu«id('S witl1 the liorizon, and the poles 
with the zenith anti na<li1·. In this sphe1•e all the paral
lels of the l'quator become pal'allels of the hot·izon, con
scqul·ntly no stars C\'C'l' rise or set, but all turn round in 
drclt·s pal'allcl to· the horizon; and the sun,\\ lien in the 
<'q11i11oe1ial, wheels round tl1c horizon tlie whole day. 
Al'rCI' his rising to the clcrntcd pole, he nC\"ct· sets for six. 
months; aml al'te1· his entel'ing again on the <lthet· side of 
the linr, nC\'Cl' rises fhr six months longer. 

'fh is is the position of the sphm·c to such as Ii ve u mkr 
the i1olcs and to "hum the st111 is never higher than 23° 
SO'. 

PARALLEL sAu.nrn, in 11a,·igation. is the sailing undrr 
a p~m1llcl of latitud e. SeeNAvlGATION. 

PAUALLELE111PED, or PAR.ALLELOPIPED, in gt'o· 
metry, a regular solit.I comprehended under six parelkln
grams, the oppo~ite ones whereof a1·e similar, parallel, 
arnl equal. See GEOMETRY. 

All pa1·;\llclovipNls, pl'ism, cylintlrrs, &r. whose bases 
aml lieights ai·c equal, arcthcmselns equal. 

A diagonal plane tlivides a parallelepiped into two 
equal iu·isms; so that a ti'iangular prism is half a parnl
ldcpiped upnn the same base and of tbc same altitude. 

All paralklcpipecls, \H'isms, C)'linders, &c. arc in a 1·a
tio compouncJctl of their bases ant.I altitm.les: whcn·fo1·r, 
if their Uast•s arc equal, they are in proportion to their 
altitn<lcs; am! r.onnrscJy. 

All parallelepipeds, cylinders, cones, &c. arc in a tri-
111icatc l'atio of their hom.ologous sides, and also of their 
altituUcs. 

Equal parnllelepipeds. pl'isms, cones, cylinders, &c. 
rcrip1·ocate tlieil' bases and altitude's. 

p,\lU.LLELlSM of the ea1·th's axis. See AsTno
NO\lY. 

PARALLELOGRAM. See GEo>IETRY. 
PAllALOGISM, in logic, a false reaso11ing, or a fautt 

committed in t.kmnnstration, when a conserp1enre is 
dt'l\\rn from principles that are false; or, thuugh true, 
are tl'>)t p1·ovctl, or when a proposition is passed over 
that should have been prornd by the way. 

PARALYSIS, the palsy. See l\!En1c1NE. 
PARAi\lECIU~I, a genus nf the ordel' \"Crmes infu

soria, invisible to the naked eye, simple, pellucid, flatten-
-. 2 
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etl, oblong. Thcr_e arc seven svecirs. The r. -~n~·clia .is 
compressed, lon:;1tu<linally plaitc1l towa1·ds the ~01.c-rait, 
acute behind. lt is l'tillntl in ditch-water allll rnlusions; 
mcmUranaceous, four times as long as it is b~·oa1l, the 
fore-part t)Utnsc, hyaline; the hind part filled w1~h molc
cuh•s; the goltl reaching from the middle to the tip. . 

PARAMETER, in conic section~, a constant line~ 
othcrn isc called latus rectum. Sec ('oNIC SECTION::.. 

rri.c parameter is sait.l to lie constant, bccau~e i_n the 
parabola the rectangle under it ancl any .absc1ss ~s a~
wnys equal to the Sflll:\l'e or the CtH'l'CSJ.H>.IH~lllg S~ltll01'd1-
natc; anc\ in the ellipsis and hypc1·blJla, 1t 1s ~third Ilro
po1·tional to the conjugate and transverse axis. 

'I'hus, iC t and c al'c the two axes in the ellipse antl 
hypc1·bola, and x all(] y au a\Jsciss allll its ordinate in 
the parabola: it will lie 
. c' 
t: c : : c : p = T the perimeter in the clli11se and hy-

perbola, and x: y : : y. p = Jf, the pe1·imeter in the hy

perbola. 
PARAMOUNT, the supreme or highest lnrd of the 

fee. 'l'his seigniory of a Joni paramount is frequently 
te1·mc<l an honour, and not a manot·; especially if it has 
belonged to an ancient feudal baron, or has been at any 
time in the han<ls of the ct·owu. 2 Black. 91. 

llARAP.E'.r, in fortification, nn clc\'alion of earth de
sigue<l fo1· covering the soldiers fro1n the enc111) 'scan-
111111 or small shot. The thickness of the paraiwt is f1·0111 
18 to 20 feet; its height is six feet 011 the inside, and four 
or five on the outside. 1t is raised on the 1'arnpart, and 
has a slupe above called the supc1·iot' talus, and som<_>
times tlie glads of the parapet. Till' exle1·iur talus of the 
pal'apct is the .slope facing tl1c countt·): them is a ban
quette 01· two fo1· the suhli1.ws who dcf'cnd the parapet to 
mount upon, that they may tile bett1·1· discover the coun
t1·y, fossc, and countel'scarp, antl fil'C as tiley find occa
sion, 

l'arapet of the cove1·t way, or con·idor, is what covers 
that \\ay from tl1e sigltt of the rncmy, which renders it 
tl1c most tla11ge1·ous place for I he Uc::,it'gcrs, because of 
tl1c neighliourhootl of the faces, Oauks, and curtins of tbe 
J>lacc. 

PAUAPET, is also a little wall raised hl'cnst-liigh on 
the banks or bridges, quays, 01' high l.rniltlings, to serve 
as a stay, and IH'evcnt people falling over. 

PARAPHERNALIA, are the woman's apparel, jew
els, and othrr thmgs, which, in tl1e lifC-.timc of. her hus .. 
band, she wore as the ornaments of bcr person, to be al· 
lowed by the discretion of the coul't, acconling to the 
quality of her a11(.I her l111sUan<l. '!'he husband cannot de· 
yise s.url.1 ornaments anti jewdc.o of' his wire; though, dur-
111g his l1Ce, he has power to dispw;e of them. Ilut ir she 
continues in the use of them !ill his death, slie sh.di af
tcrwanls retain them against his eXC'CUtors anrl a1l111i11is· 
tratrJl's, lrgatecs, anti all otl1er plTsons, rxccirt crc•ditors 
whc1·c tl1e1·e is a deficiency of ar;;srts. 2 Blarlc 436. 

. PA~~APLE~lA, 01· PAHAPI.t:x1A, in mrdirine, a spe-

~i~~;~ ~~:a~~~~1~l~t:.lsy, mt~aily succeeding an ap .... 

P.:~RASA~G, an ancient Prrsian measure, tliffrrent 
at •hlfe1·ent times, antl in different 11Jaces; ucing some-
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times 20, s01nt.timcs 40, and sometimes 50 stadia or fur· 
luu~s. 
. P .. \RASlTES. or P \IU.SITIC.u:. PI.ANTS, in 1.iotany, 
surh plant.. as aJ'c (H'1..11luct·d nut of Lhc trunk 01· Uranches 
of utlie1· plants, from wlwncc they 1·ccei\'~ l11cir 1wu1·ish
mcnt, anti will 11ot gl'ow upon the ground, as the mislc
to, &r. 

l'ARCEL-l\1AKERS, two officers in the exchequer, 
who make pa1·ctls ui' 1he .rsi:hcatoI''s accounts, iu wl:id1 
they rha1·gc tliem with cnry thing they haYc lcviccl for 
the kiug's use, within t!Je lime of their oflicc, and tlelivct· 
the same to one of the auditot·s of the court, to make 
thci1· accounts thc1·cwith . 

PA!lClL\lENT, in comme1Tc, the skin of sheep 01• 
goats i11·epnl'rll al'tcr· such a mannrr as to 1·c11<lc1· it pro
per for \Hi ling ilpnn, cornri11g books, &c. 

rrhe manufacture of p;u·chment is begun l.iy tlic 
skiu11rr, and fi11isl1ctl hy tkc parcl11ne11t.maker. 'rl.ic 
ski11 having lH!l'11 stl'ippc<l of ils wool, anc.l pl1tce<l. 111 
the lime.pit, in tlie mannci· <lesnibetl under the nrticlc 
SaA~~n', the skin11r1· stretches it on a ki_nd of frame, 
and pal'l'S off the flesh with an iron instrument; this c.lo_ne, 
it is moistenrcl with a rag, a11tl po\Hlcr·c<l chalk lmng 
spread ovc1· it, the ~ki11nt>r takes a l~rgc pnrnirc.stone, 
flat at l.lottom, and 1·ub~ onr the skin, and tlius scours 
off the fksli; ltc then gflr8 nYC'I' it agai11 with the iron in· 
stl'umcnt, moistens ic as before, antl rubs it again with 
tile pumice.stone without any chalk undernl'ath: this 
smooths and softens the fleslH;iclc \'ery coHsi<lcrallly. Ile 
then tli-aius it again, hy passing O\'er it the il'on instrlt· 
mcnt as hct'on. 'I'lic flesh·sic..lc b('ing thus tlraincd, Uy 
sc1·api11g otfthe moistu1·c, he in the same manner pn~scs 
the il'On ovet· the wool 01· hair side: then strctclics 1t tig·lit 
on a frame, and sCl'apt's the flesh·sillc again: tliis finish· 
cs its draining; anti the m01·e it is Urained, the "hitc1· it 
becomcs. Tile ski1111er now throws on more chalk, sweep
ing it ove1· with a picc:c of lamb.skin ~hat has the woal 
on, and this sm1)oths it still farther. It 1s now kft to clry, 
an<l "hen ddr<l, fa ken off tlie fi·ame by cutting it all 
round. rriic skin thn~ far p1·cparcd by the skinner, is ta. 
"ken out of liis hands hy the pa1·chrnent-make1·, who fil'st, 
when it is dry, pat'es it on a sununcr (w~ich is a rnlf.skin 
stretchctl in a frame) with a sharper mstrument than 
that used by the skinnrr, and working with the ann 
from tlie tup to the bottom ur the skin, takes away al.lout 
one-bait' of its thickness. Tlie skin thus equally parctl on 
the ftcsh-sidr, is aga.i111·c1Hleretl smooth, by bci~1g 1·ul.ilml 
with the pumicc.stonr, on a bencl1 corerctl wit.h a sa~k 
stulfctl with flocks, which leaYrs the parchment 111 a co11· 
ditio11 ftt fol' writing 11pon. The parings thus taken off 
the leathel', nl'c used in making glue, size, &c. 

'Vhat is called vellum, is only parchment mac1e of the 
skins of aho1·tivcs, or at ll'ast snrking calves. ~l'his has 
a much fi11e1· grain, and is \Yhitcl' au<l smooU1el' than 
1n11·chme11t; hut is p1·£'parc<l in tl1e san~e manner, except 
in 11ot heing passed t111·uuglt the limc-plt. 

PARDON, is the rrmi11ing or· foi·giving a fclot~y or 
other offence commitled ag'.linst the kin::;. 

Bl:u:kstonc llll'lltions tlu.• p 11\\(_'}' or pardoning offr11r('S 
to be one of' the ~rratC'~t nth•antag1·s of rno11:u·cl1y in 
gt•ncr·al al.Jove e,·e1·:r otl1rr form of government; and 
wl1ich cauuuL subsist in <lcmocradcs., Its utility au<l nc ... 
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cessity arc <lcfcn<letl by him on all those principles which 
clo honour to human nature. Sec 4 Dlack. 396. 

Pa1·clow; are eithel' genC'ral or special; grnual as by 
art of padiamcnl, ol' wldch, if they a1·e without rxcep· 
tious, the court must take notice ex officio; but if there 
nrc exceptions therein, the party must aver that lie is 
none uf the pe!'sous excepted. 3 Inst. 2S 5. 

Special vardons are either of COUl'SC', as to prrsons COii· 

victecl of manslau~litcr, 01· sc defcntlentlo, and by se,·eral 
statutes to those ~\'Ito shall disconr their accomplices in 
SC\'c1·al felonies; or of grace, wliich are Uy the king's 
charter·, of wliich tl1c conrt cannot take notice ex officio, 
Out tlu.'y must I.Jc pleaded. 3 Inst. 253. 

A p;u·c.lon 1nay IJe cornlitional, that is, t11e king· may 
c:xteull his mcl'CJ' upon "hat terms be plcasrs; and may 
annex to his bounty a condition either JH'ecci.lent or suU
scqucnt, on tlie performance w!1cl'col~ the validity of the 
pardon "ill de11entl; and this by the common law. 2 
Haw. S7. 

All pal'tlons must be under !he grrat seal. The effect 
of a pa1·don is to make theoffende1· a new man; to ar<JHit 
him. ur all corporal penalties a11d fol'f'citures annexed to 
that cffcncc; nn<l to giYe him a new cretlit and capacity: 
I.Jut notliing IJut an act of parliamcnt can 1·estol'c or 11u~ 
rilj• the blood after an attai11<ler. 

l'AREGORICS. See l'uAR'.llYCY. 
l'ARENCHYMA ef pl<rnts, 1hat part of tlte plant 

that lies immediately below the epide1·111is. lt is of a deep· 
g1·cen culor1r, ve1·y tender, an<l succulent. Sec PLAN'l.'S, 
physiology of 

I».Ul..ENTHESIS, in grammar, certain intcl'calary 
words, insct·te<l in a discourse, which intN·rupt !he sr11se, 
01· thread, but seem nccessat·y fo1· Urn l.icctc1· unllcl'stancl~ 
i11g of the subject. 

l' ARENTS AND CHILDREN. If parents run a war,. 
and leave their children at the charge of the parish. the 
cbu1·chwa1·dens and overseers, hy oJ"tlcr of the justices, 
may seize the rents, goods, and chattlcs, of such parents, 
and Uispnsc thereof towards their chi l<.l l'Cn's maintenance. 

A pa1·ent may la" fully correct his chihJ, being untlet· 
agr, in areasona~le manner; hut the legal vower of the 
fathcl' orer the persons of his childrnn, ceases at the age
or 2 t. 1 Black. 452. 

l'ARHELION. See 0PT1cs. 
l'AlUA.J.'11 CHRONICLE. See ARUNDELIAN MAR· 

DLES. 

PARIAN MARBLE, in tlrn nattiral history of the an. 
cicnts, the white marble used then, and to this <lay, fol' 
ca1·ving statues, &c. ancl callccl hy us at this time statua~ 
1-y marl.JI('. '1 100 many or the later Wl'iters ha\Te con
founded all the white mal'blcs umlc1· Uie name of the Pa-
1·ian; au1l among tlie wol'kmen, tJ.iis and all the othel' 
"hite ma1·Uh:s have the common name of nlabastcrs: so 
that it is in gt-nel'a] forgotten among them that thc1·~ is 
Huch a thin.i; as alal.Jaste1· diffurHt from marble;" hich, 
l1owcnr, is trulv the case . Almost all the world also 
ha Ye ronl'ounded-the Cat'rara rmnblc \\ ilh tllis, though 
the~ al'e 1·C' ally very cliffe1·ent;.tlito Cn't'l'n1·a kind being of 
a fin er st1·11 ctu1·e and ckaret• white tl1an th <' .Pal'ian, hut 
k ss br·i~ht and splemlitl, harder to cut. :nlfl not capable 
t 11' so glittc1·i11g a. polish. The true l'a1·ia11 111a1·Llc has 
usuallJ somrwhat ·of a faint l.Jlurish tingl' among the
"hi le, and uftcn has blue Fins in Jilfctcnt ]/«tis o( it. 
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P.\RIAN.\, a genus of the monreria polyandl'ia class 
a11tl 01 tll"J'. Tli41 111al1• HU\\ 1·1·~ in \\hods. rm·1111ng spikt~; 
r;il)X l\\o.\aht·d; <010lla two-n1.hctl, Luht1· tli .. 11 tl1c 
ral) x; tilarnf'11l!-. 40. Female Hemet·~ soilli.H'J in earh 
\\hol'I; nil):\. t\\o-\ahrd; corolla two-\ahed; i,tigma 
t\\O-slct:td, tht"l'c-coi-nc1·ctl. 'l'hcrc is one spedcs, ol' uo 
uutc. 

l'.\HIET.\LIA OSS.\. See ANAT0'1Y. 

l'.\HIE'l ,\RIA, pellilory of the wall, a genus uf the 
mo1w•1 ia 01·<lc1·, in lite pol) ga111ia class of plant~, atul in 
the 11at11ral 1nl'thud nrnkiug undt:l' the 55ll ol'lk1·. iscab1·i
dre. 'l'l1<.· ral) x of tht• hnmaplu·odite is tpiadt'ilid; lhc1 c 
i'i no corolla; ll1c1·e ar·c l'oul' stamina; one Sl)lc; and one 
~t·1·d, ~upnior amt elo11gale<l. The female ralyx is rp1a1l
l"ilid; tl1u·c is no corolla; 110 .. arc thc1 c an.) sta111ina. 
Tlicrn is one &t)·k; a11c..I om• serd, superiot· aud elongated. 
'l'lierr a1'C 1 O !;pecics, of which one, named the uflki11alis, 
Js us1 ,: iu rnedic:inr. The plant has a cooling mid diuretic 
"'uali1y. Th1·cc ounces of the juice taken inkl'llall)', or a 
fo1111..•ntation extel'llally a11plietl, ha'e brr11 l'ountl sel'Vjce
ablc in the st1·angul'y. 'l'he plant )aid upou heaps of 
corn ll1festrd with weevils, is said to drive away those 
de!-itl'ucthc inst·cts. Sec l'late CV. 1\'.at. Hist. fig. St6. 

}>ARIS, herb l'aris, or trneloi:t, a genus of tlie t1·igy
nia ordP1·, in the octandl°ia class of plants, and in the na
t111·al method ranking under the 11th ortler, sumenta
rcre. The calyx is teta·aphJllous; the1·e a1·c fou1· 11ctals, 
nar1·ow in p1·oportion; the beny quadl'ilocular. Thel'C is 
Uut one species, g1•owing natu1·ally in woods and shady 
11laces in England. It has a siugle nakrtl stl'm, greenish 
blossoms, and blueish-black berl'ies. 'l'hougl• this plant 
]1as been reckoned of a poisonous natt11·e, bd11g l'anked 
among the aconites, yet late authors ato·ibute quite other 
1n·o11c1·ties to it, esteeming it to be acounter-11oison, ant.I 
good in malignant and pestilential feve1·s. 

PARISH. In England thel'e are 9915 parishes, of 
which 3845 al'e chut·ches imJn'Opriate, and the rest al'e 
annexed to colleges or church dignities. In many oftb.ese 
parishes, on account of their large exteut and tile uum
b~r ot' -varishioners, there arc several chapels of case. 

PARISH·OFFlCERs, officers chosen annually to regulate 
and manage thr conce1·ns of the pa1·ish. 

PARK, a piece or ground incloscd and stored with 
\\.ild brasts of chase, which a man may lia\·e by p1·cscrip
tio11 or the kin,g"s grant. 

Ily 16 Geo. Ill. c. SS. if any person shall pull down 
m· rlesfruy the pale or wall of a pa1·k, he shall forfoit sot. 

l'ARK ~{artillery. See .ARTILLERY, park of 
l'ARKIXSO~ IA, so called in honou1· ol' the English 

botanist Parkinson, a .i;rnus of the monogynia 01·tler, in 
the der:rndria class of 11Jants, and in the 11atu1·al method 
it ranks undu the 33d rmler, lomentarere. The caiJX is 
quinqul'fi<l, tliC'l'e arc five 11etals, all of them oval excc11t 
th<' )o\\.est, whic:h is rrniform; there is no style; the legu
mc11 mo1tilifo1·m, 01· like strung beeds. 'Ye know but 011e 
~q1edf's of this plaut. which is very common in the Span
ish wc~t Jrn.lir!'I. but has of late yea1·s been introduced 
into thr English settlrments, for the Urauty and swcet
m:ss of its flowers. lu the countries where it grows na
turall~, it ri~es to be a tree of 20 01· more feet high, and 
be us Ion.~ slender bunches of yellow flow c1·s, "liich ham 
a 11J'}~t a~1·u·al•lr swret scent. 

PARLIA:IIENT, is the )egislalive branch of the 
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supreme powe.r or Grrnt Britain, consisting o~ the ki~~' 
tht• lords i:;pi1·1tual <uu.J. teuiporoil, anti thl' kntglits, c1t1-
ze11s, lHll[.;'..:S!-il'~, l'l•p1·ts(.•11Lllivl's of tilt! CUIHIUUllS of tlae 
realm, i11 p:1rliam~11t a!i;stmhh·tl. 

'Tiu.• j>O\\l'l" au<l j111·i'>llii.:tion of par)iaJllC'llt is SO f~an9. 
renda11t and ab_-;1>lutc, that it can 110t bt.· l·o11fi11td, e1fhcr 
fu1· ('ause-, or ptTdo11s, \\ithin an)· houmls. -l l11st. Sfi. 

Till· !1t11N:: of commons i:-. a tk11uniination ginn to 
the lo\'ttl' house ot'pa1·lia111t·11t. Jn a ftTl' state, l'\ t·1·y 111an, 
who is supposed a frrc agent, uu~ht to lH', iu some mra
s11n, his o\\ 11 gove1·1101·; and tl1ncfon· a b1·and1 at !ea!>it 
of tlir powc1· slwulc.l reside in tlic \\hole l.11u!y uf tl1t' peo
ple. In clcctio11s fo1· 1·c1n·cst·ntath·1·s for hnat Britain, 
aucicntly, all the people have vutl·s; but kin;; llc111·y VI. 
to arniLI tumults, fil'st appnintcd that num· should ,·ote 
for knights b11t such as we1·c frccholtlers, did n~idc in 
the county, au<l had ful'ty shiJlings yeal'ly rc\.'Cuuc. In 
so large a stat.e dS ours, thrrefo1·c, it is vcr·y whsely co11-

frivc<l, that the people should do that by thei1· repnsen
tativcs which it is impracticahlc to puform in pc1-son; 
rc111·esc11tatives choscu by a numlJer of minute and ~rpa
rate tJistdcts, \\herein aJI tl1evotcrs ar·e 01·may be easily 
distinguished. The counties are therefore 1·rpl'csr11tcd l,)y 
knights, elt'cted by the proprieto1·s of land~; the lities 
and bo•·oughs al'e represe11tell by citizens and bur:;cssrs, 
choseu by the mercautile or su1Jpm;cd tmding intcl't:st of 
the 11atiun. 

The peculiar laws and customs of the house of rom
n1011s, 1·clate principal1y to tlie raisin~ of taxrs, and the 
elections of naemhel's tu sei-ve i_n padiamcnt. 

The m~tlioc.I of maki11g laws is neaa·ly the same in 
Uoth houses. lu the house or commons, in ordu to bring 
in the bill, if the relief sought is of a lll'ivatc naturt·, it is 
fo·st 11ecessary tu pl'Cfcr a petition; wllirh must be pre
sented by a membc1·, and usually set forlh a grievance 
1·equircd to be remedied. This petition, wlaen fauntlcd on 
facts of a disputable natu1·c, is rel'crrt·d to a committee 
of members, "ho examine the matter allrgcd, and accor
di11gly report it to tlic house; a11d then ( 01· otherwise upon 
th~ mere petition), leavr i!i given to bl'ing in the bill. In 
)JUhlic matters, the bill i~ IJrouglit in u1>on motion made 
to the house, without auy petition. 

Jf the bill be,r;;i11s in the house of lords, if of a private 
nature, it is referred to two judges, to make l'eport. Ar
ter the second rradiug, the bill is said to be conrn1itted, 
that is, referl'cd to a committee; \\l1ith is sclcrtcd by 
the house, in matters of small importanrr; or upon a bill 
of conscqurnce, the house rrsolns itsdl" into a committee 
of the "hole house. A committee of the \\·hole house is 
co~poscd of ~\·ery meml.Jc1·; and to fo1·m it the spC'aker 
quits the c~rn11·, ~nd may constqucntly sit and tlt·batt> up· 
on the mel'1ts of 1t as a 111·n·atc member, another member 
being app~in~r<l chairman fo1· the timr. 111 tlirse commit
tees the Lill is usu!\Jly del.Jatc-tl daus(' l.J) clausr, amrncl
ments made,. and son!rtimcs it is entin'ly lll'\\-modrllrd. 
Upon the third 1·rat1111g, fu1·thcr amcndmr11ts a1·e som'· 
time~ made; and if~ new ~lausc is addt•d, it is <lone by 
!ack111g a scparatf:.' p1C'ce of pal'duucut 01t the !Jill, which 
1s called a 1·1del'. 1 Blark. 182. 

The royal a"~cnt may he gin•n two W;t~·i;;: 1. in per· 
son, \\'hen the km~ comrs t,, the ho11sc_> nf p1·c_>rs, in his 

~~:\~r:1~(1'.;~rt~!s1 ·~~~t~·lt:~~ s~:i~~,~~a~'';;~!~~ ~;~;~~3'tq0:: 
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houses are reatl; and the kin~fs answer is <lcclarc<l by 
the ck1·k of the p.u·!iamcnt. Htlie king cunseuts to a pul.J
lic !Jill, the clerk usually dcdat"cs, le my le -vcut. th.· kin.;
wilJs it so to bi'; if to a p1·ivatl-. bill, soit Jail cumme il ei,t 
desire, he it a~ it is c1l•siruJ. H t\Je kiu_..; 1·duse hi1.; <t.'is1'11t, 
it is i11 the gentle lau;;u<1gc ol', le l'DY s'evisera. tlw kin.g 
"ill advise upun it. Wl1e11 a Lill of supply is passNI. it 1s 
canietl up aml p1'esr.11tcd to the king by the speakt'r of 
the house of commtins; and tlie royal assent is thus ex-
1>rcssed, le roy remercie ses Loyal snjets, accepte f.eur bcne
'VOIC11ce, et anssi le -vent; the king thanks his lo.val sub
jects, ac('cpts thci1· lH·11eV(Jlem.:~, a1ul also wills it sn to 
be. By the >tat. 33 He11. Vllf. c. 21., the kini; may gi,·e 
his assent IJy letters patrnt u11tler his gl'l~at seal, signc'I 
with liis hand, a11<l 1101ifict! in l1is absence to both housm; 
assembled togetlu:.·t· in the 111•pet· liouse • ..And when the 
bill has 1·cccind the royal assent in eitiler of these ways, 
it is tl1cn, and not Ucforc, a statute or act of pal'liament. 

An act of va1'1iament tliuh made is the exercise of the 
l1ighest authority that this kingc.lom acknowledges upon 
the ca1·tl1. It has p11we1· to bind e,·e1·y subject iu tl1e la.nd, 
au<l the domiuions the1·e1111tu helon,i;ing, nay even the 
ki11g him<;cJf, if particularly named in it; arnl it cannot 
be altCl'cd, amcudctl, dispensed with, susptmdcd, OJ' l'C· 

pealed, but in tlicsame forms, and by tbcsame authority, 
of' padiamcnt. 

Adjo111·nmcnt is no more than a continuanceo[ theses
si1111 frum one <lay to anuthcl', as the wur<l itself signifies; 
an<l this is tlone Uy the authority of each house S('pal'atc
ly evuy <lay, or for a lunger period; but the adjourn
ment of oue house is no adjournment of the other. 1 
BLwk. 186. 

P1'u1·ogation is tile continuance of the 1rnr·liament from 
one SC!:isiou tu anothe.r, as an adjournment is a continua
tion of the session f1·om day to <lay. And this is douc by 
the ro) al authority, expressed either by the lord chancel
lor iu his majesty's Jll'ese11ce, or by commission from the 
crown, or frequet1tly by pruclamation; and by this, both 
}louses are pl'Orogued at tile same time; it not being a 
1worogalio11 of the house of lortls or commons, but of the 
pal'liament. The session is never· understood to be at an 
end until a pro1·ogation; though unless some act is pass
ed, or some jud.;iuent given in pal'liament, it is in truth 
no session at alJ. l<l. 

A dissolution is tllc civil death of the parliament; an<l 
this may be rffecte<l three ways: I. By the king's will 
expressed eithel' in pe1·son or representation; 2. By the 
rlcmise of tl1e crown; 3. By the length of time. 

By the kiug's will; fo1· as the ki11g has the sole right 
of convening the varliameut, so also it is a b1·nnr.h oftlie 
ro)al prerogative, that lie may, wheneve1· lie pleases, 
111·01·ng11e the pa1·1iament fur a time, or }Hit a final pcl'iotl 
to it~ existence. 

By the tle1uise of the crown: this dissolution formerly 
l11tp1)l'ned immediately upon the death of the reigning sove-
1·tign; but lh<' railing a new paifom1rnt immediately on tl1c 
inauguration of the successor IJeing found in con vrnirnt, 
and <langrrs IJcing n111n·l.'liendcd from having rm pa1·lia
rnent in being, in rar;c of a disputed succession~ it \\'as 
euacted by stat11cs 7 nntl 8 W. II f. c. 15 .• and Annr, r. 
-; ., that tlu• 1rn.1·lh1mrnt in being sliaU continue for six 
months afk1· lhc <lcatli of a11y king or quren~ 1111less !\oon
er prorogued or dissolved by the successor; t~at if the 
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pol'l,omrnt is at the time of the king's <leath separated 
by atlj11u1·1111H•11t u1· 1u·o1•ogatih11, it sliall 11oh\itl1sta11<ling 
a:; ... cmhle imuu~d irl.lel); a11tl that if nu padiau1c11t is Lhen 
in being, the m..::mU1~1·s ur the last pal'iiameot shall as~ 
Sl'mhk .antl be agai11 a p~u·liamcnt. 

L.i.Stl}, a p~u·liameut may be dissoh·ed ot· expire by 
lcugt h of time. 

The utmost extent of time that the same pal'liament 
was allowed to sit by the stat. 6 W. c. S. was tlirce .'cars; 
a! li!J' the expi1·atiou of whicl1, t•eck1.ming fhnn the return 
of the lil'st summons, the p<ll'iiament was ti) have 11 <1 lon-
1;'1'1' conti nuauce. B11t IJy stat. 1 Geo. I. c. SB. in order 
p1·"fessedly to prevent the ~Teat and continued C:\penscs 
or 1'1•cquent e1~ctiuns, a11tl the violent heats and animosi
ti t'S conscq ueut thereupon, a11tl for the peace a11d securi
ty uf the government just tlien rcc.uveriug frn111 the latr1• 
r chclliun, this tel'ln was pl'Olonged to seven )'Cal's. So 
tL1at as our constitution 11ow stauds, the parliam<'nt must 
expi1·e, 01· die a natu1·al death, at the en<l of C\'c1·y sm•cnth 
)'C:w, if not sooner dissoh'ed. by the royal 111·c1·ogative. 
See ELECTION. 

PARLlA '1ENT, The high court ef, is the supreme com·t 
of the kingdom, not ouly for the making lrnt also fol' the 
execution of' laws, by the trial of great and cnonnous of
fcndC'rs, ,..,·hethcr lords or commone1·s, in the method of 
pa1·liamentary impeachment. An impeacliment befo1·e 
the lords, by the commons or Great .Bdtaiu in parlia
ment, is a p1·osecution of the already knuwn and csta
Ulishetl law, aml has lieen freriuenUy put in practice; be
in.i;- a presentment to the most ltigh aud sup1·cme Cdtu·t of 
criminal jul'isdiction IJy the most solemn gran<l inquest 
of the wliole king<lom. A commoner cannut, howe\•e1·, 
he impeached bcfo1·e the lol'ds l'u1· any capital off!'llce, 
but only for high misdemeanot·s; a peer may IJe impeach
ed fo1· any cl'ime. And they usually, in case of an im .. 
peachment of a peer for treason, adtfress the c1·own to 
appoint a 101·d high steward, fol' the greater dignity and 
regulal'ity of tlirir proceediugc;: which higl1 sleward was 
fo1·111cl'ly elected l>y the peet·s tl1cms£'lves, thongh he was 
genrrally commissioned by the king; but it ha'J of late 
years been .5trc11uously maintained, that the appoi11tmrnt 
of a high ~tewanl in such cases is not intlisprnsabfy ne
cessuy, but the house may proceed with()ut one. · 'l'lie 
articles or impeachment are a kind of i.Jills ol'inc.lictmcnt, 
found Uy the house of com1m1ns 1 an ~ ! aftcrwM·;!s ti ietl 
by the lurds; who are in ra~es of misdenmu101·s consid
ered not only as their own peers, but as tile pecr8 of the 
wholr nation. 

l'ARNASSIA, grass ef Par?1assitt, a i;cnns oftl1e te
tragv11ia ordc 1·~ in the pentandda class or pl:rnts. ' rhc 
cal)·x is quincp1f'pa1·tite; there a1•c five fH'tals, and as 
many nrcta.1•i:i, l1eart-sh~q1e1I, and ciliated "itli glubular 
tops; the raps 11 le quacl1·in.hred. The1·e is Uut 011c spe
cies havin~ a stalk aUout a foot !iiglt, anft;·11ht1·. and r1ften 
a little twi st1~cl. bearing a single '' l1ite flow c1· at top. The 
il11wers a1·e vrry beautifully strrakcll with ~-<' lln\\; so tllat 
though it iR a common pl:rnt. g1·owi11g 11atu1·.11ly i11 lllf)ht 
pastr11·rs . it is frr qurntly :iclmittrd iutu ga1·dt'11s. 

PAROLE, a term si;;11ifyi11g- mi) thin~ dune YC'l'lrnlly 
or l.Jy word of mouth. in <'emf 1·rteli-;ti nction to\\ hat ic.; \\ 1·it
ten; th11s an :ig1·rr>mc11t may llC'- l.Jy panlt'. E, iilt>nce 
also may be dh idttl into 1>a1·olc rvitlf'ncr a111I \Hillen e,·i-
1knce. A pnl'o!e release is goo<l to di,dHll'S'"._." uehL hy 
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•im;,Je Mll!rart. 2 Show. 417. The huldl'I" of "bill ur 
l'xrh.u1,:;~ 111ay autlaurizc ~uothrr to imlorsc his name up-
011 it. . 

1' \f:IH.r. £.\ rot~\"CE. St'e Enog~cE. 
•>\RO~YLIIL\., 1c/11lfow. See Sl:HGERL 
l'\llOL'!DES. Sl'C \!<\TO>!Y. 

]' \llOX:YS:.t. !;cc ~ltm!CL,E. 
1'.\lUL\, a grnus of l.Jil'tls belonging to the 01'clt>1' of 

gr.11l:c; lht· rhot1'J.ftrrs or wliirh arc: the !Jill is tapering 
anti a littll' olJtusc; the w1st1·ils arc onll, anti sit11atrd in 
tlit• milldlL' of tl1r~ hill; llrn f•u·ehrad is roVl't'L'd with tlc\,hy 
c:a1·u11dts, which are l1>lJatrd; tltc wing<i arc srnall and 
spinous. 'l'hrt·c a1·c fire speril•s; of wliich the moqt 1'C
markahlc is Ilic rha\·:u·ia, wliil'h ic; al.lout the size of a 
,Jonwstir cork. '!'he 111 lian!i in the nciglihourltond of 
C:u·tliagrna, ,\l,o IJJ'N'd large !locks ofprHilll'y that stray 
in lite woocls. and t1·aiu up the charnl'ia to tlrfcnd tl1cm 

~l~:~n~1: ~1111~,;::::~;::~~1~s U~1~di: 71t~~~~?k::;;"o1:1ct~r ~,~,~~~~~ '~:11! 
flol'k, and it rl'turn":I rnry cvcuiug to roost. 

'l'lir. parra Dominica is about the size of the lnp"ing. 
The bill b vdlnw, ac; arc abo the head and the uppcl' 
]HU·ts; tlw ~1111kr arc or a yt•llowish w liitc IJ01·llering on 
ro~c-colnur: the k~s a1·e also yellow. 'l'liis species in· 
habits sc\'Cral of the war·mct· parts of America and St. 
Dami11gn. 

The pa1'1'a Scnr~alla, is al.lout the same size with the 
forml'I'. Hs bill is also) l'llnw, tipped with black; the foJ'e
hcad is rnvcrcd with a yellow skin, the clii11 ~\IHI throat 
at'e hlack, the head antl upper parts of the budy and Jes· 
sci· wi11g-cove1·ts a1·e grf'}"-ln·own. Tin•. lower pa1·t of 
the belly. and upper a1ul undc1· tail-coV<'l'ts, a1·e dirty 
white. At the LH~nd of' the wing is a black spur. It in· 
habits Scnrgnl, and thence del'i\'es lts namr. 

Tile pnr·ajacana, 01· spu1·-wingctl watc1·-hrn, is about 
the sizt! of the water-rail. The l>ill is in length ahoutan 
inch ancl a qua1·lc1·, or an oran.e;e colour; and on the l'o1·c. 
}1c:ul is a meml.11·anous tl11p, half an inch long, and 1wuly 
as hro:ul. On each i;idc of the hend also is another of 
the same; about a t.pia1·te1· o[ an inch hroad; and Lloth 
togetl1cr they surround the base of the bill. 1"he head, 
throat, ncrk, br<'ac;t, and under-parts, ar·e IJlack; antl 
sometimes the belly is mixed '"'it.h wl1ite, &c. Tf1e bi1·ds 
of this spccit's inhabit llt.lsil. Guiana, antl S11rianam; 
but arc er1ually common at St. Domingo, where they 
fn·quent the marsliy places. sides of ponds, antl streams, 
and wade quite up to tile thighs in the wate:·. They a1·e 
also generally seen in pairs, and when seperated calJ 
each other continually till they join again. They are 
''cry shy, and most common in tl1c 1·ainy seasons in ).lay 
and .Novernb"t', They are at all times n1·y noisy: theil· 
cry sharp anc.l shrill, and may be heari..1 a great wa)' off. 
rrhis, as well as the other species, is called by the F're.nch 
cbirurgic11. The llcsl1 is accounted pretty good. 

The pr.rra varia\1ilis, or spur-wingrd water-hen, is 
ahout nine inches long. The b.ill is about 14 inches in 
length, and in colo~11· is _01·angc-yellrnv. 011 the for~
hcall. is a Uap of 1·ctl skin: the c1·ow11 of the heall. 1s 
brown, mat·krd with sp·1ts of a da1·ker colour·; the hind 
pal't of the neck i'i much the same, Llut of a dee pet• dye, 
On the f'orcpa1·t of the wing is a Jellow spur, &c. 'I lie 

!~~s co~~~u·f~it~J~~~h ';~t~1Iu1;i~~ ~~1~' ;~hi~ :~:c~~1:s ~~!~c~·~: 
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its R1·azil_, an(~ is said tn be pi·etty common ~bout c.~r
th~g· na, and 111 Soutlt ..:\1ucfr:a. Tlin·e arc fin~ spec.:1cs 
in ;\II. 

V.\l!llELS, in a !;Jii,~. :tt'(': frames ma1h.• 11ftn1cks, ri!J!;, 
and 1·opcs, \\Ith Ii l1a' i .. ;; hotli thdi· rutls f.1st<·11t•il to tho 
) ar1Jo:.;, are so cnntl'in-1! as t .. ~·· r1rnnd alJnut tla~ masts, 
that the yard1;; 1 by tlH·11· llH';l.:~, may gt• up and tlowu 
up.m the masts: thl'se also, "ith the llrcast-l'opcs, fasttu 
thr rnrtls to thr m astR. 

P\HllOT, an<l P.\RROQVE1'. SccPsn'T.\Cl:S. 
l'.U!SL~;y Sec J\Ptu>t. 
l'.\RS:\ EP. Sec l'.\STI~ .<CA. 

P.\l{SON, signifii's the incumllent of a d1urc.lr. He 
is in himsl'lf a lHH1y C'Ol'JUH'atc, in onk1· to IH'i)t1·ct ancl 
tlrfl'11tl the rights CJf the chul'rh by a pt•1·pct11al sulf't•ssion. 
"'hrn a 1rn1•son is in<;tituted and inducted into n l'l't toi·y, 
he is then, a111l not IJeforc, i11 full a11d completl' posses
sion. 1 lllack. 391. 

PAH'l', in music, the name of each uf thr melodics 
of nnJ hanno11ic comp-Js1tio11, ancl "hicl1, whrn pcrfurm
rtl in unio11, form its li:u·rno11Y. F'our is 'the ft•west nnm
\Jcr nl' pa1·ts with which the- cliol'ds necessary to clalJo. 
rate !i<11·mot1) can he complrtdy fillC'd. 

P.\RTEHRE, in gartk11in;.;, a lcHl clh i."'ion of ground, 
wl1irh, for the most pal't. fact'!; th~ south and best front 
of a house; and is gl'ncralJy furnishetl with g1·cens, flow. 
ers,&r. 

PARTIJE:\"IUM, a i;cnus of the JlCntan<lria ordrr, in 
the monreria tlass-of plants. and in the 11atul'al lll('tlmd 
J'anking untlrr the 49th 01·dcr, compositro. The male 
ral) x is common aud prntaphyllous; the Unrds of tho 
disk munopctalous. 'l'hc female has fivr flor(•ts of the 
radius, each with two male flm·cts Llchind it; the inter·. 
mediate fe1l)ale su1lcl'iur; the seed is naked. 'J'hel'e are 
two specicc;. 

This Jil.rnt has been much nr~lcch-d in Euro11c, hav
ing, on ac1.:ount of its smell, been Uanished from our Jlal'· 
te1·rrs. It is thc1·eful'e intklitC'd fo1• its culture to the 
tlistinguishcd rank it hole.ls a111011g the Chinese flowers. 
'l'he skill of their florists, and th-•ir continual cal'(•, lia,·e 
brought it to so great pe1frction, that Eu1·oveans scarce
ly know it. They have, by tln·i1· attention to its culturr, 
111·oc:ured more tl1an 500 Ya1·il:til's of' it, antl cyery year 
1u·ocluces a new Onl'. 

PARTI, PARTn:, PARTY. or PAllTt~o, in hrraldry, is 
applied tt> a shieltl 01· esnitcheon, tlcnoting it tlhitlcd or 
mal'kl·d out into pa1·titions. See HELULDP..Y. 

PARTICIPLE, in gl'ammal', an adjccth·e fol'mcd of 
a verb, so called because it particiratcs ]lal'tly ol' the 
iwopertics of a 11ouu, antl partly of those of a \'Crb. 

PARTICLE, in grammar, a denomination fur all 
those small words that tie or unite others together, or 
that cxp1·ess tl1e modes 01• mannc1·s of wor1.18. 

PARTIES, in law,signif) the pcl'sons that are named 

i~\,i:tl d~I~~ ;:11~e,fi;l~~ ~;=~ i:::::: t~1 a,~·l~~l~l~h~ 1 cs~~e:\~.~: 
!ua1lc or levied. Here it is to he observed, that if an 
1~1tlrnture. was mad~ h~twerH two parties, mentioned par
hcula1·ly 111 tl1c beg111n111g nf the drl•d, and therein one of' 
t l~l'ltl grnnts to anotl1l'r that is not n:nnetl at tlu! begin· 
u111g thereof, s~ch 11crsa11 is no party to that deed, 11or 
can take a1~y ~lung the1·cby. The parties to a suit at la\V 
arc the plarnhff and defendant, who cal'l'y on the suit.' 
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PARTIT[ON, in law, signifies a division of lanils, 
&c. drsccndcd Uy common law or custom amon;; colici1·s 
or parcenc1·s, being two at lca!"-:it. Partition may also be 
made by jnint tenants, and tenants in common, Uy assent, 
tlecd, orwl'it. 

PARTNER. If there arc sr,eral joint 1rnrtners. a111l 
a pcl'son ha!i dealings generally with one of tl1cm in mat· 
tt:rs concerning their joint tracle, ,,·Jicreby a debt becomes 
due to tl1c saiil person, it. shall clinrgc thern,iointly an•l the 
survivo1·s of t11em; but if ilic person only dealt with one 
of the pa1·tur1·s upou a scpa1·ate account, in that case the 
debt shall ouly affoct that pn.rtncr aad his execufo1·s. If 
one 01· more nr the joint traders become bankt·upt, his or 
their proportions arn only assignable by the cummission
ers, to I.Jc hdd in common with tlic rest wbo al'e uot 
lrnnkruptH. ll"onc of two partners becomes a banluupt, 
thecommissionrrs cannot meddle with the inte1·est or the 
other, f11t· it is not affected with the bankruptcy ol' his 
companion. J>ayme11t to one of the partners, is pay
ment tn tlicm all. 

i•ARTRlOGE, in ornithology. Sec TETRAO. 
PAR1!8, oi· TtTMOt"SE, in ornithology, a genus bc

lo11gi11g to the 01·drr of passc1·cs. The bill is rnl'y en
tire, conred at tl1c basis with hairs; tlic tongue is trun
cated aud liaii·y. There al·e 14 species, ol' which the 
most rcma1·kaLlc are: 

1. The cristatus, or crested titmouse, weighs ts pen
n,-wcights; the bill is black ,., ith a spot of the same 
colour al.Jove it; a11 the npprr pa.rt of the 1.w<ly gTCy; the 
neck a11tl under parts :i.re white, with a faint tit1ct111·e of 
1·ed, which is tleepest just below the wings. Tile legs 
arc of a lend-colour. It erects its crown fea.the1·s into a 
crest. It inhabits the warm pal'fs of North Amc1·ica, 
an<l f1·eqncnls forest-trees, fce1ling upon insects. 

2. The major, Ol' gl'cat titmouse, has the hcarl and 
throat black, the che(•ks white, the I.Jack of a grrcn co
lour, the brHy )'ellowisll-grren, dh·iiJetl in the mi<lillc by 
a bcU of black, which extends to the vent; the rump or 
a blueish-grey, the legs nf a lea<l-colom·, the toes dh-ided 
to the ''c1·y 01·igin, and the back toe very large and 
stroug. This species sometimes visits our gal'lkns; hut 
for the most part inhal.Jits woo<ls, where it builds in lrnl
low t1·ccs, laying about ten eggs. It feeds on inserts, 
which it finds in the bark of trees. Jn the sp1·i11.~ tlH'y 
clu a great tleal of mischi~f by picking off the tender 
bu<ls of the fruit trees. I.Ake woodpeckers, they Hre 
pet'pdualJy 1·t.1nning up arnl down the bodif's of trrrs in 
qnC>st of fuml. This binl has three cheer!'ul notes, which 
it begins to uHrr i11 the month nl' Fclw1rnry. 

s. '!'lie Cft11tl:i.tus, 1w lon~-tailed titmouse, i., abrJnt 
five incl1rs and a qua1·tf'r in lcngtl1, anil sc\~rn i11 t'l1t's in 
brradU1. rl'he bill is blark, vrry thick arnl convex. f1if
fe1·i1·1g from all otJ1c1•s of' this gf'nt1s. The top l)f the 
h(>ad, from the bill to the hintl pa1·t, is wl1itc, mixc1! with 
a few da1·k-grry feathers: this bed of white is rnt i1·rly 

~~~r~~~::'1;i~1~v!;~1 t~l~'~'1);ie:,t1·;~~"~1~rb1~1,a~~ss:·~,i~~~1·'·i;~1~IT 
eve, uniks at the l1intl pai-t of tho IH'ad . and conlitrnes 
aion!i the midule of the bark to thr rum11. The f1"tthr1·s 
on each side of thi!i black sti·okc arc of a purplish rr-d, 
as nrc those immrdiatcly incumhrnt on the tail. 'l'lie 
tail is the lo11grst in proportion to the bulk of' a1n· Ill'it
ish bi1·d, being in lengU1 three inches, the form uot un-
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like Urnt of a magpie, consisting of 12 frathcrs of une
qual lengths, the middlemost the Jongrst, those on each 
side g1·uwing gradually shot'teJ'. These birds are often 
seen passing through our gardens, going f1"nm one tr-cc 
to Hnothc1·, as if in their road to somu other 11tacr, ncnr 
making any halt. They make tl1rir nests \\ith great 
clega11cr, of an oval shape, anti about eight inches drcp, 
having near the u11per <'nd a hole fiw admission. The 
external materials are mosses ~tnd li chens curiou.;;ly i11-
tcl'wovcn with wool. On the inside it is YCl'Y warml_'{ 
lined with a thick I.Jed cf fcathc1·s. 'l'he female lays fro111 
10 to 17 eggs. The young follow their }larcnts the 
,...-hole wintrr, and fl·om the slimness of their Ladies and 
great length of tail, appca1· while ilying like as many 
tlal'ts cutting the ail'. 

4. The nmiz, or small spC'ci0s of titmouse. It is caJ
lctl pa1·11s prndu!inus, aJHl is oft<·n found in Lithuania. 
.l\lr. Coxe, in his T1·avcls thmugh l'oland, gins the foJ
lowi11g account of this little animal. " 'l'he \\·on<lrou~ 
stt·uct111·c of it.s pendant 11cst i11d11Cf'tl me to give an en
graving of l.Joth that a11<l the bi!'ds themselrcs. They 
at·e of the smHllcst species of ti I mire. The head is of a 
YCl'Y pale blueish ash-rulnur; tlic forc1rnrt of the neck a111l 
the b1·cast tinged with r·ed; the bf'lly white; wings l.Jlacl\:, 
back a11<l 1·t1mp of a yellowish 1·ust-colou1·; qriill feathers 
cincrous, "itli tlic extc1-ior sides "liitc; the tail 1·11st.co
lou1·ed. 'l'l1c male is sin,;ulal'ly <listingnishcd from the 
female liy a pai1· of black-pointed whiskers. Its nest 
is in the shapG of a long purse, which it fo1·ms with an 
amazing art, l.Jy interweaving down, gossamer, and mi
nute fibres, in a close and compact ma1111c1·, and thrn lin 
ing tl1c inside with down alone, so as to make a snug aml 
warm lodge for its young brood. The entrance is at the 
sitle, small and round, \\ ith is ed.!.;c more strongly mark
ed than the rest of this Ct1l'ious fabric: tile 1.Jit·d, attentive 
to the presevation of its eggs or little 011cs f1·om noxious 
auimaJs, suspends it at the lm;sc1· end to the extremi ty 
of the slcndc1· twigs of a willow or snme other tree nvel' 
a l'ivc1·. Contrary· to the custom uf titmice, it lays only 
fou1· or five cgr;s: possilJly Prqvidcncc hath onbi11ctl tins 

~~~~~i~~~~.~~ o/;n~~~~c~u t~1Cit1;e1i1~i~~ ~~~:~11~~ IJ/;, ~:.~u~~~l·~~~ 
you11g much mo1-e effectually frnm dcsfruction than the 
other 'Spedcs, wl1ich a1·c very prolific.'~ 

5. ~lacl'Occphalus, inhabits New Zea.land. See Plate 
Cl. Nat. Hist. fig. 514. 

PASPALUM, a ~enus of the triandl'ia tligynia class 
and ot·ilel'. Tbc calyx is two-vah'ccl. 01·1Jicula1·; corolla 
o!' tl~es~mc s ize; stig111apcuci11ed. Tlte1·c are 15 species, 
ail lore1gn grasses. 

PASQlJlN, a mutilated statue at Rome, in a corner or 
the palace uf the Ursini: it takrs its name from a coLlcr 
of that city called Pasquin, famous fol' his s111·c1•s nml 
gilies, and who dive1·tetl himse.lf with passing his jok<'s 
upon all that passed through that stret't. After his dratli. 
as they \\Cl'C digging up the pav<>nwnt b1·fore his shop, 
tht..•y found in the f'a1th the statue of an anrieut.gladiator. 
~H'll cut, but maimed, a11d half-spuiletl: thb tht·_ .... sd up 
HI the pln.ce wht're it was found. and by <'ommo11 rnn!icnt 
11amcd it Pdc;quin. Siner tl1at time all sati1·cs :u·e attrihut. 
Cll to th3.t figure, and al'e t~ithc1· put into its mouth m· past
ctl upon it, H'i if they we1·e w1·ittl'11 by Pasquin 1·cdh irn:,; 
and these are adtlresscd by l'asquiu to Marfol'io1 auothel' 
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Mtatnr at Ilome. 'Yhrn 'M arforio is attarkrtl, Pasquin ~fliers. drno1~inatrd sto,·c kinlls, must always be retained 
romrs tn his a"-'-istnnn•, and wlirn Pasquin is ntlatked, 111 that l'rpos1tol'y. 
Ma1{01·io as~i~h him in his turn. PAS8IO:N8, i1.1 painting: the passions are properly 

}'ASS, a ~traight, diOkult, anti nal'row pas~c1gc, whirh ronsidC1·ed as subJrcts of 1;ainti11g, bee au~e beiug capa
shuts up the rntr·;.rnce into a counti·y. 'l'he 1i1·sl care of blu of rrprrscntation by lines and colo.lH'S, thry fall 
the gem·J'al of an ai·n1y is to sicze the pas~rs or the coun- within the province of that art, whose office it is to d<'li
try into \\hich he would rany the war, to fortify them, 1watc all objects which can b_e expressed by tl1osr means. 
and tak<' rare that they arc well gual'drd. 'l'o repl'esent the passions Justly and fully, is however 

11.ASS .. \UI!:, or Puso, :111y 11ht'ase or sl101·t portion of the utmost rrach of the imitatirn art. ,.J'he nirest accu .. 
any air, or other ro111positio11. Evc1·y mcm1Je1· of a stl'ain rary is 1·N1uisit<'. and the smallest deviation is frequently 
or mo\'rment i11 a passage. destructive of the whole effoct inte11dt·d to be produced. 

PASSA._GE, bird.~ of· See .MJGRATION. Le llrun, a cclt>b1·ated French painter, published a 
PASSAGIU (ltaliau), a succession of sounds so con- collection or heads, in wbich he gave examples of the 

m~rted in their tnelutly and expl'ession, as to fot·m a mem· appearances produced in the cou11tenance by each dis-
bc1· or phr·as<". in the com1wsition. tinct 11assion. But these examples a1·e for the most part 

PASSA:'>'J'. See HERALDRY. overcharged and gross. The student will find a much 
PASSEIUNA, in botany, a genus of the octandria su1·e1· guide in the late publication of "'l'ho Anatomy of 

monog) nia class of plants, the flower of which is compo· Painting," hy Chal'lcs Bell, where the rulrs for drlineat
sed of a singll' pt>tal, cJividecJ into four oval segments at i11g the passions are laid down with in·ecision, by a fair 
the limb; tl1t• fruit is a col'iaceous capsule, of an oval demonstration of physical effects. 
shapP, \\ith only one cell, and containi11g a single oval PASSPORT, or PA"is, a licence or writing obtained 
seed. '['ht'l'e are 19 species. fl'om a prince or gun•rno1·, granting liberty and lliafe 
l'ASSl~'LORA, 01· P•ss101i'-FLOWER, a grnus of the conduct to pass through his tcrl'itories without molesta

pentandl'ia ol'dcr, i11 the gynand1·ia class of plants, and tion. Passport also signifies a licence obtained for im
in tht> natm·al methotl ranking under the !14th ordt>r, porting contraband goods, 01• fur exporting and import .. 
cucurbitarrm. The calyx is pentaphyllous; there are ing merchandise without 1iaying the duties; these last 
fin· peta!s; the ncctarium acro\\ n; a the berl'J is petlicel· licences are always given to ambassadors and other pub. 
lated. Tllrre a1·e S6 differcn• s1u·cies, all of' them natives lie ministers for their ba~gage, equipage, &r. If an1 
of' wal"m fol'eign countries, only one of which is sufti- 11rrson forges or counterfeits a passport, commonly ral
cit·ntly hardy to surcced well in the 011en grouml here; led a l\Jediterranean pass, fur any ship. or shall alter or 
all thl' others rrquiring the shelter of a g1·e<'nhouse or el'ase ai1y pass matle out by the commissioners for exe
stove, l..111t chielly the latter. The most rcmarkablr ~1·c: cuting the oflice of lord high admiral, or shall 11ublish as 

1. The c:-r1•ulea, or blu<'-rayed commou palmatrd pas- true any forged, alte1·ed, or <'rascd llas~, kuowing the 
sion-fto\\cr, with large spreading flowuii, with whitish· same to lH! fo1·ged, &c. eve1·y such person being convict .. 
grern p<'tals, and a \Jlue rndiated nrctarium; succ<'ctlcd eel in any part of his majesty's dominions where such 
bJ a lal'ge, oval, ) t'llowish . fruit. It is in flow cl' from offence may be committed, shall be guilty of felony with. 
July uutil Ortob1•r; but the flowers a1·e 0111) of 011e day's out benrfit of clergy, by 4 Geo. II. cap. 18. sect. I. 
dul'ation, grnerally opcnint-; <JI.lout 11 01· 12 o'clock, :\1111 PASTE, in the glass trade, a kind of coloured glass. 
frequrntly in hot sunny wc·ather bu 1·st open \\ itli cla!:lti- made of cakined c1·.' stal. katl, and metallic prt'parations, 
citJ, and continue f'ully c:'\pa11tll•d all that day; and the so as to imitate the natural gems: for the manner of cf· 
urxt they gradually close, assumiMg a decayed apprar· fee ting\\ hirh St'<' GLASS. 
aurr, and nrnr uprn any more. PASTEBOARD. See P.lPER. 

2. 'l'l1e incamata, m· flr'ih-rolo111·ed lt:tlian passi<m. PAs:rtNAGA, th~ parsnip, a genus of the (ligynia 
fio\\rr, li:ts lraHs compo~ed of th1·ec sawed Jobes, rarh order, 111 the prntandr1a class of plants, and in thr natr1ral 
kaf atte11ded by a h\ ining tendril; and at the axillas method rank:ng undrr the 45th ortler, umbellatre. The 
Jun~ ~leufh>r pedunruli, trrminate<I each by out' \\ hitish fruit is an dliptical compl'Cssed plane: the petals are in
ft0\\1·r, lia\ing a g1·ee11ish cal)x.and a reddish or purple \'olutcd and entire. There are only thrre 8 pccil's oCthit 
radiatrd ncrta1·ium, surrounding the column of the lh1c- g<'nus, the (H'incipal of\\ hirh is the pastinafa saliva, or 
tlliratiun; which surrcert to a large, l'ound, fl eshy fruit, ga1·dcn parsnip, which is an exceedingly fine c~rulent 
ripl'tling to a IJcautiful oranp;e.colour. root. It is tn be propagated by sowing t1 1e ~<'t·ds in 

5. 'J'hr Hspcrtilin, nr bat''l-wlng passion.flower. has (i'clJruary 01· March, in a l'i('h 1m•llow soil, which must 
large, bilolJatc, or two.lobrd lcan•s, the basr 1'om1d1'ih br de<"p dug. that the · roots may be ahle to i·un dt•rp 
aud glandula1·, the lolJts arutc. \\id<'ly divaricatc.11 like a without hintlrance. It is a rommon prarticc to sow car. 
bat'~ wi11g. i\n<l dotted underm·atli; and axilh\l'y tlowers, rots at the same time upon the sanw ground with the 
lta\·ing \\liite petals and rap;. parsuips; and if the ca1·rnts ar1• cksignl'd to hr clrawn 

4. Pas~itl.il'a alata, oue of the finest ornaments of l>UI' youn~ there is no ha1·m in it. 'l'hr parsnip!i. when thry 
stoves. <He g ... ,·,·11 up a litUr, tnU'lt be tliinnrd tu a foot (Ustance, 

As all the species ar<' nati,-es of \'\·arm dimatrs, in ti'is a11d ra\'..f'u lly kept clea1· of wrtds. Th<'y are fiurst tastrd 
rouutry they a1·e mostlJ of a tcnde~· quality. <'Xrept 11.lr Ja~t at tlir_s<'as.on when the leaves are flrrayed; anc1 ~ucb 
fi1·~t sort,.\,hirh surrreds n1·y well m the full g1'11m11I, 111 a'i are clcioi1ro11s to eat them in spring should have thein 

~.~~~r~\i1~~1ai~o~~; 1 .;u~~v~'11.~ 1~,~~~:~; b~·~:~!~~~1 t;1·~:;n;11~~~ ~~~~~11 1 1r11~':.:~~~~~n, and 1n·esn\·ed in sand. They at1t 

ones 'cncrally rise again in the Sj>l'ing foll"'li11g; the PA'l'Et:, or P.lTTEE, in heral<lry, a rross small i• 
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t11ecentre, and witlcuing to the extremes, which al'c very 
broad. 

PATELLA. Sec ANAT0'1Y. 

l'A.TELI.A, or LutPE"r, a genus of insects bclongin,; 
to the order vcrmcs tcstacea. The shells aL·c of that 
class which is called univalves; they have no contour, 
and al'C in the fol'm of little pointed cones. They are 
always attached to some hard boLly. Their summit is 
sometimes acute, sometimes obtuse, flatted, tumctl !Jack, 
01• pel'foratctl. The rnck, or other ha1·tl botly, to which 
thcJ are always found adhcl'iug, serves as a kind of' se
cond or under shell to p1·cscrve them from injury; an<l foe 
this reason Aldrovantlus aml Rondelet have classed them 
among the bh1alves; but in this crt·orthey !Jam 11ot been 
followed l>y any other \\Titer. The shells consist of car
bonat of lime. But whe11 exposed to a retl-lieat, they 
emit a smrll like horn; aml when t.JissolYed in acids, a 
semi-liquid gelatinous matter was left behind. 'I1here are 
56 species of this genus, wliich are plfocipally dislin
guishcd by peculiarities in tbcir shells. See Plate CY. 
Nat. Hist. fig. 317. 

PA.TENT, in general, denotes something that stands 
oven or expanded: thus a leaf is said to be patent when 
it stands almost at right angles with the stalk. 

PA.TENT, or· tellers patent, are writings sealed \Vith 
the g1·eat seaJ or England, by which a man is authorized 
to do, or to enjoy, a.ny thing, which or himsdf he could 
nut do. 'rhe,y a1·e called so by reason of tlicil· form; as 
being open, witl1 thch· seal affixed, ready to be exhibited 
for tile cn11fi1·matio11 of the authority del~gatcd by them. 

PATHOLOGY, that part of medicine which explains 
the symptoms ol' diseasC'S. 

p ATRON, in the rauon and common law, is a person, 
who l1av111g the oulvow·snn of a pat'StJnage, vicarage, or 
the like spi1·itual pt'lHnntion. l.Jl'lnuging to his n1r1.nor, has, 
on that account, the gift a1Hl disposit:.-:rn of the benefice, 
and may pr(•scnt t11 iL whcnern1· it becomc8 vacant. The 

~i·~~:~~·11'r.l'~:~· h~l:1!' i:i~~r.~:111~~. ol~i: b:1:~Dl!!~~r~:·t~.a~~1~~i~~: 
fourulc1·s or buildt·1·s of the cburrl1; frotn lh(.)ir ha\ i11g 
given lands fin· the m1.l.i11tc11.wce thereof; 01· from the 
cburch"s bLing built 011 tlll·ii' ground; anti. frcciucntly 
from all thrcl' tog:·tllc1·. St•C" ADVtiWSO.'.'f. 

PAV!O~ll'.:Nt'. See l'HDO. 
l 1AVETTA, i11 botany, . ~t- 11usof the tctrarnlria rno

n:1gynia dass (lf' plants, with <l m·Hwpetahus fu .nnel
fasliiuucd fhwn, nnd a m1111 1•spt• 1•m .1us hel'l'.Y• Tl1C·1·e 
aI'C s;.;vcn sprcic .i;, shl'UIJs, 11atins of Africa, Cliina, and. 
the Westl1Hliro. 

l'AVILLON. Sue AitcHt'l'ECTURE. 

l 1AVJl.IllN, in hc1•aldry, clcnoles a covering in furrn of 
a tent, which 111vc8t.s or wraps 11p tlie a1·mui·ic!i of diVl'l':i 
kings i:l..nd sovet·cign:-J, depending only on God aml their 
swnril. 

PAVING. the con'itrudion of grountl-Ooors, stl'erts, 
or highwaJS, in such a mannt•1· that thry may be co11-
n•11i1.•11tly walked upun. In Il1·itain the pavement uf the 
g,.iud strrats, &c. is u ... ua.lly of flint or 1·ullblt~sto11e; courts, 
s 111bks. kitrhrns, halls, cliurcl1<'s. &r. nrc paved with tiles, 
bt"id ... s, O:.t]..;ii, or fire~tonr; s11mclimrs \\ ith a kin cl of free
stone nn•l rn.~stonr. In snmr slrrr·~~. as uf Venice, tl1e pa\'C~ 
m1·11t i~ •\f tn·ir'k: ch11r.·hcs al'C• s,1aH:iim,.s }Mn>tl •vith n1ar
blr, -i,1 sometimes with mosaic work, as tlrn chun:Li. o[ 
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St. Mark at Venice. In France the public roads, streets. 
c01u'ls, &c. r..re all paved with g1·es or gl'it, a kind ot 
freestone. In Amstcl'l.lam, and the chief cities of llollan<lt 
thry call their b1·ick pavement the burgomastel's' pa,·e
mcnt. tu tlistinguish it from the stone or flint pa\•emcnt, 
which usually lakes up the middle uf the stl·ect, anti whitb 
serves fo1· cal'l'iagcs; the bl'ick. which 1Jorl1ers it being 
Uestincd for tlie passagt.1 of people on fout. 

I 1avcmrnts or freestone, flint, and flags, in streets, &c. 
are laid dl'y, that is, in a bed ol' sand; those of coul'ts, 
stables, gr1Jun1l-rooms, &c. a1·e laid in a mol'tar of lime 
anti sand, 01· in lime and. cement, especially if there a1·e 
vaults or rellars underneath. Stonemasons, after laying 
a aoor dry, especially of brick, spt'ead a thin mortat• 
over· it; sweeping it backwat'tls anil forwards to fill up 
the joints. The several kinds of pa\'emcnt are as va1'ious 
as the materials of which they al'e cowposcdJ aml whence 
tbcy derive the name by wbich they arc distinguished: as, 

I. Pellble-pavi11g, \Yhich is done with stones collected 
from the sea-beach, mostly brought from the islands of 
Guernsey and Jersey: thry arc very durable, indeed the 
most so of any stone used. for this purpose. They arc 
used of various sizes; but those which are from six to 
nine inches tleep are esteemed the most sel·viceable. 
'Vbcn they are about three inches deep they are denomi
nated holders or bowlc1·s: these are used fo1· paving court .. 
yuds, and other places rrnt accustomed to receive cm•M 
riages with hea\'Y weights; and when laid in gcomett·ical 
figures they have a very pleasing appearance. 

2. Rag.paving was much usetl in London, but it is 
very inferiol' to tile pe.!Jl>les; it is dug in the vicinity of 
Mail1stonc iu Kent, t'f'Om which it has the name of Kcnt
ish ragst011c: tliet·e are squared stnn~s of this material 
fur paving coach-tracks and footways. 

3. Pul'IJL·ck pitclrnns, squared stones used in foot\Vays: 
they are brought from the island of Purbcck 1 antl also 
frequently used in coul't-yal'ds; they ar·e in gcnc1·a.I from 
six to kn inches square, and about Hve inches deep. 

4. Squal'Cd paving, fut· distinctiun by some calletl 
Scotch p;wi11g, because the first of the kind paved in the 
n1anner l!iat has Ucen and co11ti1111cs to be paved came 
from Scotland; tire first was a clear close stone, callod 
blue wh.)'1111, which is now disused because it has been 
found infol'i or to oihers since introduced in the ordm· they 
at·c he1·caftl'I' plare<l. 

5. G1·a11itL·, a l1ard matnial, b1·ought also fl'om Scot
land, of a 1·ccldish colour, ' 'l' l'Y supc1·ior tn t.hL1 blue whynu 
quany, a11d at IH'l'Sent vc1·y commonly usrd i11 Lonclm1• 

6. Uue1·11sey, wliich is t!Jc bC'st, and Vl·1·y mt11·h in u~c: 
it is the same stnnc with the pebble lrnl'nl'e spllke11 of. but 
I.woken with il•on l1amm i.: rs. and squa1·rtl tn a11y dinH'll· 
siuns 1·rrpti1·ctl, of a p1·ismoidal fig-ul'c set with its smallc:st 
ba~e dow11wa1·ds. The wlrnle of tile fot'l'going paving 
slwulcl hL· Ueddcl l and ]Hl\C'd i11 s111all gravtl. 

7. ruri1 t·c k paving, fut• foul ways. h in gcne1·al gnt in 
fal'ge surl'aces about two inches a1ul a lial!' th irk; the l.Jluc 
so1·ts is tile ha1•dcst and the brst of this kind of (MY in.~. 

8. Yorkshire pad11g. is all r.xcrcdiug gooll matt•1·ial 
for· tile same pu:·posr; antl is gut or a\111nst an,\ dimen
sions of the same thicknrsi; as the Pm·Lc k. This stone 
\\ill not admit net to pass through it, no1· is it aftCctcU l;y 
the frost. 

9. Ryq;ate, or fircstone paring, is usc<l for heat'lhs, 
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Rfovr'i, llVCUCJ, anll !-iu "' h pJares as arc liahJe to srrat l1eat, 
\\hirh dot•s 11~>t affl'ct tliestoneifkept d1·y. 

to. XcwC:t'itlc na.::;s, arc stones about two feet ~qnarc, 
anrl nnc i11d1 an<l a half or two inc: hes th irk: thrv an~WC'l' 
very \nil f 11· paving out-oflkes: tl.iey are so mt•\\ hat like 
~!1c Yf11·ksltirP. 

1 l. 1.1ortland p:wing, with stone from Ifie i~Jand of 
Portland: tla.; is sometimes ornamented with black mat·
blc t}rit'i. 

I~. Swcrllan!.l pavin.;, is a black slate llug in Lriccstrr
sliirc. antl l1>0ks well for paving halls, 01· in parlJ-COlour
e<l 1MYill.!:;'. 

1.:3. :\l:u·blr pa,·ing, i'i mostly variegated with <lilfcrent 
mat·hks, l'iomrtimcs i11h\itl in mosaic. 

14. F'lat brkk pad11g. (lone with brick laid in sane.!, 
mo!'tar, or g1·uute; as when licpiid lime is puured into the 

joiuts. 
15. Brick-on-edge I"' ing, done with brick loitl edge

wisC': in the sam~ mannc1·. Bricks arc ahw lai<l flat or 
f'cl.;c\\ise in herri11g.l.m11c. Bricks ai-c also sometimes set 
l'IHlWi!-iC in !Sand, mort:u·, Ol· grrJule. Paving is also per• 
fiwml'd with pavin.; b1·irk-;; ten-inch tiles; foot tih•s; dink
er'i for stables and outl·r-olliccs; and cnn \\ ith the bones 
or ~nimals, fo1· garden,,, &c. 

Pa' emrnts of cliurc..hcs, &.r. frequently consist of 
Rto11rs of scH1·al ccilours; chiefly black and white, and of 
several forms, but chi(' fly squans and lozcngc(;j, artfully 
tlisposctl. Jnckc•I thnc needs no g1·cat l'aricty ofrnlours 
tu make a suqwisin.; divc1·sity of figures amt arrangr
mcnts. M. 'l'l'nrliet, in the Mt'moil"s of the French Aca
tlcmy, has shown by the r·uks of rnmltinatio11, that two 
squat•e stonrs, llivhlccl tli:ignnally into two colou1·s, may 
be joined togcfh('l' cl1equei-wisc 64 dilfe1·ent wa) s: which 
appt·a1·H surprising enough, si nee two letters Ol' figu1·cs 
can 0111.) bo combined two wa)s: 

The r•t·ason i.;;, that lrttl'l'S only rhange thei1· ~ituntion 
v. ith rrganl to the first and sccontl, the top and bottom 
remaining the iota me; hut in the anangcmcnt of tl1csc stonl's 
carh admits of l'nur seHral siluatlons, in each wlie1·c. 
of the other s<111a1·e may he changed 16 titncs, which 
ghes 64 combinations. 

Indeed, from a f:u·ther examination of these 64 combi
nations, he found thcl'e where only S2 dift'nent figu1·cs, 
t•ach figure being repeated twice in lhc same situation, 
tl1ougli in a tliffhent romhination; <io that the t·.rn clifft·rt•d 
from each othe1· only Uy tl1c ti·a11spusition of the tla1·k aml. 
Ji5ltt parts. 

J'AULICIAXS, rhri,tiansofthc seHnth rentury, dis
dpks of u11e Constantinr, a nntirn of A1·u1euin, a11d a fa. 
vourer of the c1·1·01·s of "fours; who, ns the name Mani
chccs was become odirrns to all na.1ions, ~a\'r thoc.;o of his 
@it·ct the title of Paulici:111c.;, on pretence that they follow. 
cd ouly the <1oct1'ine of St. Paul. 

r A ULINIA, a grnus of the trigynia onlcr, in the OC'· 

tandria class of plants, aud in the nat111·al m<'thod l'ank· 
ing undel' the 2Jtl order, triliihttre. Its clinrnctcrs arc 
these: the flower has a permanent empalemeut, composed 
of four small oval leavrs: it haq four oblong o\·al petals, 
twite the size oft he emp:ilemrllt; arul eigl1t shU1·t stamina 
.. ith a tm·ltinatcd germen. ha\ ing three short slender 
st) Jes, crowned by spreading s1igmas; the grrmen turns 
to a lar5e tbree-cornet·ed c~psule with three cells, each 
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containing one almrist O\•al seed. T'h('l'C at•e li species, 
natiHc; hl'tl1(' 'Vest ln1lil'"i. 

P \ULIO~rSTS. in rJiu1·,·h liistnrv, chricoti:rns of the 
tliir<I rr11t111·,y, ULwiph•s of l';tul SamOsatt'!l!olis. lli..,liop of 
Antiorh. \\ho denied Chri!>:it's didnity. maint,,ini11.; tltat 
whr>n we call him the Son of God, wc d11 n 1t tlint•hy 
mean that he i~ 1·cally and t1·11ly G-:111; but only that l.e 
was so urrl'l'ct a man. a11d so Sllfll'1·iu1· in vi due to all oth
ers. tl1:1°t lie has this 11ame gi\'('11 him OJ' way of' <'mira•ncr. 

PAVO. the pwcoe!~. in ornithc1l11~:, a genus belong
ing to the ol·tlrr of gallinm. The head is ro\ c1·l0 cl with 
fcathNs which I.lend lrn.ckw:m'.s. 1ht• fenll1rrs of the foil 
ar-c vr1·y long, and br,autifnlly va1·iega1cd \Vitl1 eyes of dif
ferent colours. Latham cnumet·atcs eight species. The 
most1·emnrkaLica.t·e. 

L Tile nistatus, or common pracork, which i{,j about 
the sizl' of a common tu1·kc,r, tl•l' lcngtli from the fip or 
the bill to the entl ol' lite tail being !11t·ec feet ri.t;!tt imhrs. 
On the Cl'o\\ n there is a sort d' crest, rnmpust'tl of 24 
fcathrrs, whkh ai e not wrbbed exct·pt at tlic ends. which 
are gil<kd grern. See l'latc CY. Nal. Hist. fig. 318. The 
female is ratli('l' less tlian the malt•. 

'!'his bird, now so comnwn in Eul'Opr, is of Easteru 
01·igin, 1.Jcing a native of India. 'l'heJ arc fo1tnd "ih.I in 
the i'ilands or Ce) 1011 and J:n·a in the Ea~t Indies, and 
St. Ih•lcna, at Bal"buda, aml otlll'r \Vt·st India i~lancJs. 
'l'hcy al'c not natural to China; but tlH'y a1·c found in 
many places of Asia and Africa. They ar·e, howl'\'er, no 
whc1·e so ln1·ge or so fine as in India, in thu ncighbour
l1ood of the Ganges, wltrncc, by degrees, tlil'y lia1·c spread 
into all parts, inrrrasing in a wiltl state in the warmer 
rlimes, but wanting some cal'c in thr C'~1ltlrr l'Cgions. Jn 
ours this bil'{I docs not comr to its full plumage till the 
third )Cal'. The female lay• five or six greyish white 
<'g-gs; in hot climates 20, the size of those of a turkey. 
'l'h('sc, if let alone, site la)'S jn some seCl'ct place, at a 
distance from her usual resort, to 111·event their• being 
broken by the maic, "hie Ii he is apt to do if lie finds them. 
The time of si~tin.i; is from 27 to so da)s. '!'he young 
may be frd "1th curd, ch11ppcd leek.:;, ba1·Icy-meal, &c. 
moistened; and arc foud ol' grasshopprrs a1111 some other 
iusecls. In firn or six months thry will rcctl as the old 
ont'.s, on "l.1cat. an~ ba1:Jl"y, with what eJ1.;c they can pick 
up in the c1rcu1t n.t thr1r ronfi11rmt11t. They are rat!ght 
in India by cal'r.) 111g lights to the ll'rrs "lil·re they roost, 
am} having Ji:lintcd l'l'(ll'CSentatiHllS of tl1C' lJia·tl Jll'('SCHted 
tu them at the same timr; whrn th<'y put out the nrrk to 
look at Uie figu1·e, the sportsman slip8 a noose onr the 
head, and sec111'('S hiq game. (11 most agt•s they han 
been rstcl'mr<l as a s~\lutar>: food. lJoi'lr1·;.sius garn the 
example at Rome, where 1t was carried to tin· liighest 
lu~ut·y, and ~old deat·; and a young pca.fo\\I is thought• 
darnty cvrn in the prrscnt t1111cs. 

ph;~s·~~~~ l>,~~~e ~·~~'l~t~~~a~:~ it11!a~;.~}~'~! 1 ~,~· t~~~ l~~:ta~ 
sufl\ciently long to form a crest, of a dull.lJi·ow11 colour. 
The neck is bl'igltt brown, sb'iaLcll acro~s with dusky 
bro'' n: the u11per parts of thr back, scapuhll's, and "ing· 
cov~rts, arc_ d111l-br?wn, dottc,1 with palr1• Urown anti yel· 
lowish; besides wlurh each feathc1· is marked ueartbe 
end with a roundish largr spot of a gilded purple colour, 
changmg rnto blur and grt•cn in diff.st~nt li,;htq; the low· 
er pa1·t of the back and rump arc dotted with white; all 
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the under parts arc brown, st~iated transversely with 
black. 'fhc l'cmale is a thil'd smaller than the male. 'fhis 
species is of Chinese origin; anti some of them have been 
broughl from Uhina to .England alivl'. 

9. 'rl1e pavo tibe.tanus is about the size of a pintado, 
being about two feet autl nearly two inches fong. The 
bM\tl, neck, and under parts, are ash-coloured. marked 
witl1 blackish Jines: the wiHg-cove1•ts, bark, and rump, 
ar·e grey, with small white dots; besides which, on the 
wing-covct·ts aml lHH'k are lal'gc round spots of a fine L~uc, 
changing in cliiTcl'ent lights to violet and g1·een gold. This 
species inhauits the kingdom of Thibet. The Chinese 
give it the name of cliin-tchi~n-khi. 

PAUP.ER, in law. Sec FoRMA l'AUPERIS. 
PAUSE, in music, a null'k or charactrL·, consisting of a 

curve tlrawn over a dot, and signit)ing that the note or 
tile t"Cst, over which it i.o;; placed, is to be continued be
yoml the regular time. The exact length of the pause is 
not dictated uy any stated l'u!e, but left to the judgment, 
taste, and fcelit1g of the performer; who sometimes is 
licensed by the wore.ls ad HIJitnrn, to introduce extem
pore embellishments. 

PAUSUS, a genus of insects, of the order coleopte1·a. 
The generic cha1·at:tc1· is: antcnnre of two joints, tlie up
per very large, inflated, movcabh'"., and haokcU; head 
sti·etched fol'\va1·ds; wing-sheaths fl.exile, deflected, trun-
cated. • 

1. Pausus microccp1ialus. The head is uncommonly 
small; the tho•·ax broader than the head, and very un
even, the two pal'ts being entit•ely separated by a trans
verse fut•row. This rare insect is a native of Banana 
island, and Sierra Leone in Africa. Its colour is a hlaek
ish brown. It is represented on the Plate, both in its 
natural size, and consiUcralJiy magnified. 

The second spccirs, OL' 11ausu~ sphreroccrus, is thus 
described t.y Di·. Afzclius. ''There was a house lntilding 
for the governor, on an eminence M the south end of 
Free-town, iu Sierra Leone. I ha<l not resided them 
many days, when one enming, having just lighted my 
candle, an<l begun to Wl'itc, I observed something ()l·op
}ling from the ceiling 1.Jcfore me upon tl1c tal.Jle, ,~· l1ich, 
frcun its singula1• appearance, attracted my parttcular 
attention. It remaiu ed l'o1· a little while quite immovea
ble, as if stunned or frightened, but began soon to c1·awl 
very slowly and steadily. I then caught it, put it into a 
box, and Icl't it confined there for a day or two. One 
evening, going to look at it, and liappening· to stand 
between the light and the b:ix, so that my shadow fell 
upon the insect, I observed, to my great astonishment, 
the glubes of tlie an tenure, like two lanthorns. spreading 
a tlim phosphor·ic light. This singular phenomenon rais4 

ed my curiosity, anJ, after having examined it s~ve1·al 
times that night, l resolved to rrpeat my researches the 
following day. But the animal being exhau;.;tc€.I, died be
fo1·e the morning, and the light disappeared; and after
wards, not btitlg able to find any more specimens, I was 
prevented from ascertai.ning the fact by reiterated ex
perimC'nts at diH'crent ttmcs." 

PA WLE, in a ship. a small piece of iron bolted to one 
end of the beams of the deck, close to tho capstan; but 
yet so easily, as that it can turn about. Its use is, to 
stop the cA.pstan from turning back, by beiug made to 
catch hold of the whelps; they therefore say, beam a 
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pawle; that is, heave a little more, for the pawle to get 
l1old of the whelps: and this they call pawling the cap• 
st an. 

PAWN, a pledge lodged for the security of the 
payment of a snm of money borrowed. As the party 
that pawns the goods has a genm·al property therein, 
they ca1mot be forfeited by the pci·son that has them 
in pawn, fot· any offence of his; ueither can they Lie 
taken in rxccution for his debt: on the other hand, 
:wht•te goods a1·c rcpawncd for money, if after judgment 
IS obtainrd against the pawner for deUt, the goods in the 
pawnce's lianc..ls arc not iial>le to execution until such 
time M the money font is paitl to the pawr1ee. He that 
hol'l'ows money on a pawu is to have again the pledge 
when he rnpays the same, or he may ln·ing an action fur 
<letainin_g it; and his very tc ndrl' of the money rcvcsbt 
the special property in him. Likewise it has been held, 
that where a b1·okrr 1·cfuses, on tc11clcring the money, to 
retlt:'liYCr the goods, lie thereupon shall be indicted. In 
case goods a1·e pawned for lcut money, and no <lay fix
er] for tlirir redemption, tlicy a1·e said to Uc 1·ctlecmal>le 
at any time iluri11g the pawnet·'s life; an<l though they 
may not be J'cdee mcd after his tleath, they may after 
the death of the pawner. 'Vhe•·e tl1c pawn is rec..lcemabte 
on a ce.rtai11 day, it must be strictly ohscn·ctl, Ol' upon 
faihu·c of payment it may Lie sold. Also it is the common 
practice of the bl'Oke.1·s, when uo day is fixed for 1·edemp
tion, not to stay longer than a year fur theil' mo11ey, at 
tile expiration of which time they usua.lly sell tlie goods. 
See also 39 and 40 Geo. Ill. c. 99. 

PAY, in the sea language. 'fhe seamen say, pay 
more cable,, whrn tl1ey mean to let out more cable. 

PAYJNG, among seamen. When the seams of a sldp 
are laid ovm· with a coat of hot pitch, it is callcid paying 
her; and when this is done with canvas, ]Hu•celling: also 
when, after she is g1·aved, and the soil burned utf, a new 
coat of tallow and soap, or one of train-oil, rosin, and 
brimstone boiled together, is put on her, that is also call~ 
ed paying of a ship. 

JlAYMENT, is the consideration 01· purchase-money 
fo1· goo1ls, and may I.Jc ma<le by the l.JuyeP giving to the 
seller the price agreed upon, either by bill or note, or by 
money. 'Vhern a <lay certain is appointed for payment, 
the party boon<l shall be allowed till the last moment of 
the day to imy it in, if it is an inland bill. 4 T. R. 17S. 

Payment of money before the day is, in law, payment 
at t_he ~ay; for. it cannot, in presum11tion ol' Jaw, be any 
1n·r111d1ce to him to whom the payment is made, to have 
his money before t he time; and it appears by the party's 
r ercipt of' it, that it is for liis own a{J\tant~ge to recei"e 
it then. 5 Co. 117. 

PEACE, in law, signifies a quiet and harmless brha
viour towards the king and bis people. The king. b~ his 
office and dignity l'Oyal, is the principal const.>1·vato1· of 
the peace within all his dominions, and may ~ive au
thot·ity to any other to see the peace kept, arnl to punish 
such as IJl'eak it: hencr. it is usually cnlkd tht' king's 
JlNtcr. AH the great officers nf state a1·e g(·nerall.\' run. 
servators of the peace through nut the kingdom, arnl may 
commit all hre:ikers of it, or bind them in rrc1>griizam:e 
to keep it. Also the sheriff, coronr r, constal.JIC's, a111l tith
ingmen, are consMvato1·s of thf' pt·ace "ithin their own 
j u1·isdiction; and may apprehend all brcake1·s qf the i1eac•, 
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and commit them till they find sureties lo keep the peace. 
1 niark. 350. 

l'B \C>o, j11stices of th<, arc person" appointed by the 
king•s con1mi"ision to attend to thr peace of lite county 
whcl'C they Uwcll. The)' \Hl'l' railed guardians of the 
peace till the S6l11 )Cai· of Etlw. Ill. c. 12, "hc1·c they 
:lrl~ rallrd justicrs. 

\just ire of the peace must, before he nets, take the 
oali1 of otlirr, whirh is always done at the ~c."ncral quar
ter sessions for the couuty, IJy vit·tuc of a dcdim.us putcs
talern out of chancer}. 

Sheriffs, coronrrs, attorneys, and proctors, may not 
art as justices of the peace. 

The powel', office, am) duty of this mngistratr, extends 
to an almost jnfinitl' numbrl' of instanrt·s. spl'rific1l in 
"iomr humlrctls of acts of pal'liament, anti crc1·y year ac
t.:umulating. 

'l'hc cornmissinn of the prnre 1.1ocs not detcr·mi11c by 
the demise ol' tile king, 1101· until six months after. unles~ 
sooner determined 1.Jy tl1c successor: but before his de
mise, the king may dctc1·mine it, 01· may put out any 
particular 11ct·s1rn; whirh is mor.;t commo~1ly clone lJy a 
new commission, lraving out such Jl('rsou's name. 

Justices of the peace can only be apJlointul by Ilic 
king's special commission, aml such commission must be 
in his name; but it is 11ut 1·l'quisite that there should be 
a special suit or application to, or warrant from, the 
ki11g fur the .c;-ranting thereof," hich is only requisite fm· 
such as are of a partirular nature; as constituting the 
ma) or of such a town, and his surcesso1·s, 11cr1•rtuRl 
justices of the pcaec \\ ithin their libr1-tirs, &c. "liich 
commissions arc neither revocable hy the king, nor de
terminable by his llcmise, as the commo11 commission or 
thr peace is, which is made or course by the Ion.I chan
cellor, according to his discretion. 1 Lev. 219. 

The form or the commission of the pC'i\Ce, as it is at 
this day, was, according to Ha"kins, settled by the 
judges about the 25 Eliz. 4 Inst. 4<1. 

qualijications. On renewing the commission or the 
peace (which grnually happC'n'I v. hrn any 11erson is new
ly brought into the same), a writ of dcdimus potcstatem 
is issued out of chancer) to take the oath of him "ho is 

_newly inserted, wl1ich is usually in a scht•t.lulc :rnnrxetl; 
aud to certify the same into that court at such at.lay as 
i11e '' rit commands. l'nto which oath arc usually an
nexed the oaths of allegiRnce and supremacy. L:11nh. 55. 

reason of the monition and clau~e in their commission, 
~iz •. in cases ?r difficulty to expect the prcsrtH'C of the 
JUShr.es of assize. 2. By the direction oft hr !itatutc of l a1~1l 
2 P. and M. c. lS, which t.lirectsj11stices of the 11~·ac1·, in 
cai,c of nrnnslauglitcr and otht·r tdouir"I, to tak<" tlic ex
amination of the ]ll'isonrr, and tl1t• information of tlic fact, 
and put tlie same in \\ 1·iting; nnd tlirn to !Jail tlic yriso
ncr if there is cause, anil to cr1·til'y thL' same with the 
lrnil at the ne"l:t grneral gaol-drliH·rJ; anfl tlinl'f11r·c in 
cases of great momrnt they bind over tht• p1·osec11torst 
anti bail the p:;1·t), ii' bailable, to the nrxt gt·uri-al gaol
deli,,c1·y; but in smallt·1· matkrs, as 11ctty l:UT<'ny, and 
in some othc1• cases, they bind ovc1· to the sessions; but 
this is only in point of disCl'etion and connnicncc, not 
because thry ha,•e notjuri!'ldictinn of the C'l'imr. 

As to i11fol'ior otft'nres, till' jul'islliction hr1·t·in gil'en to 
ju.:ttices of the peace liy particular statutes, is so \'arious, 
and extends to such a multiplicity of cases, that it would 
be endless to endearnur to en11mc1·atc them. 6 Mod. 128. 
It has been held, that not uni) assaults and batteries, 
but IiUcls, banatry, and common nigl1t-walking, and 
haunting liawdy-houses, ant.I such like ofl'L'nC'l's, whir.Ii 
have a direct tendency to cause brcachcR of tlir prace, 
arccognizaUie by justices of the peace, as trrspa«.,rs witl1in 
the pl'ope1· a_ml natural rneauing of the wol'd. 1 Le,·. 159. 

Duty. J ustires of the peace a1·r to hol<l their SC'S'iions 
four timl'S in the year, viz. the first week after Midrnel
mas, the .Epiphany, Easter, and St. Thomas. Thrl are 
justicrs of record; for none but justices or record can 
take a recognizance of the peace. E.e1·y justice of the 
peace has a srparate power, and may do all acts con
cerning his oft.ice apa1·t and by liimself, ancl rvrn may 
commit a fellow-justice upon treason, felony, or lu·e:i.rh of 
thr i>cacr, and this rs the anrirnt JlOWCl' which consena
tors of the peace hall at common law. Dy sevnal sta
tutes justice~ may act, in many cases, where their com .. 
mission does not reach: the statutes tln·msclns being a 
suflicient commission. "·nod, Inst. i9. 80. 

Jurisdiction. It seems nnw to be srltlrd, tl1at jnstirrs of 
the peace have no }>O\'ter to ht·ar· ancl tkkrmi11c l'l'loui<'s, 
unh•sq they arr authol'ized so to t.lo by the exp1·rss words 
or thl ii' commission: and that thrii· j11riH1lictions to lll'a1· 
:rnd tktcrminc murder, manslriughtc1·, and other frlonil'S 
arnd trespa~scs, is by for·ce of the word assigna' imus in 
their commission, which gives them, or two ol' th('lll 
(whel'rof one i'I of the quor·um), powcl' to liear and dr
tumi11c fdonirs, Jxr. 2 Haw. P. C. 38. Aml hence it haq 
l1l't·n lately 1uljtlflgt•1l. that Uie caption of an indictmmt nf 
fre,pass liefure justices of the peace, without adding, 
1u•rnon ad divcr~as fl'lonia'I, &r. rissignat. i8 naught. 
'l'l'in. 7' u. I. in n. R. But though justit("S uf the ]>care, 
by force of their commission, have authcJl'itJ to hear and 
dttrl'mine m11r1k1· nnd manslau~htrr, :yet they seldom 
rxrrC'isc a jurisdiction lirrrin, or jn auy other off'cnres 
in "hich clcJ'gy is taken away, fol' two l'Casonc;;: t. By 

J usticc of tlw peace arc autho1'ized to do all tliin.i;s ap· 
pel'taining to thci1· office, so far as they relate tn tl1e 
Jaws for the l'clief~ maintrnance, antl settlement of tl1e 
poor; for passing and punishing vagrants; for rrpair of 
the highways; 111· ti> a11y othr-1· laws rnnreruing parochial 
taxc~, levies, or rate&; nutwitl1standi11g th("'y <11·c rated 
01· rl1argeablf" with thr ratrs, "itl1 ony plarr affected by 
such their art.t0t. Pl'ovidcd that this shall Jlf)t empo"cr 
any justice for· any county at large to act in the deter. 
minnlion OI' any apjll'Ul to tJ1e quartrl'-SCS~ions or SUCb 
rounty, from any 01·dr1·, matter, or tl1i11g, rt·lating to any 
such parish, tow11ship. or pl are, "here such justice is 
so rha1·ged m· cha1·geaLle. 16 Geo. JI. r. 18. 

The powel' of jt:sticcs is ministcl'ial, "hcu tlirv arc 
commande<l to do a11y tliing by a superior authnriiy, as 
the rourt of B. ll. &r. In all other rasc• thry act "" 
judges; but tlwy must proceed acco1·ding to thrir com· 
missiu11. &r. "Thne a statute rrquit'cs an act to be done 
b)' t" o jtL'ttires, it is an estal>lished l'ule, that if the act 
is of a judicial nature, or the result of discretion. the 
two ju~tic~s ~ust be rresent to concel't and join in itt 
otl1t'l'\\1Se at will be void: Min the ordtrs ofrl'rno,·al and 
filiation. the appointment of oHrseers, a.ncl thP allow· 
ance of indenture of a parish apprrntice· hut whf"rc the 
act is merely ministerial, they 111a1 act;eparately, as ia 
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the allowance of !' poor-rate. This is the only art of 
two justices which has been consh'ued to be ministerial, 
and the propriety of this construction has been justly 
q uestionrtl. 4 Durnf. & East, 386. 

If a justice of the vcace clocs not observe tl1e fol'm of 
procccd111g dil'ectcc.I by a statute, it is rontm non jndice, 
aml void; but if he acts according to the direction ol' the 
statutes, nt>ithcr the justices in sessions, nor Il. R. can 
reverse what he has done. Jones, 170. 

Where a justire s11all exceed his authcwity in granting 
a wa1·rant, the officer 1n11st execute it, and he is indcmni
fietl for so doing; but if it is in a case ''herein he has n_o 
jurisdiction. or in a mattc1• whereof he has no cogni
zance, the officer ought not to execute such warr~nt; for 
the officer is hound to take notice of the authority and 
juris<liction or the justice. 10 Co. 76 • . 

J1tstices c~clmg imvroperly. If a JllSt1ce of the peace 
will not, on complaint to him ma<lc, execute his office, or 
if he sl1all misbehave in his office, the pa1·ty grieve<l may 
move the court of king's bench foi: an inrormation, aml 
afterwai·ds may apply to the court of chancery to put 
him out of commission. But the mo!::!t ustrnl way of com
pellin"' justices to execute t]H.'ir office, in any case, is by 
·writ ~f- mandamus out of tl1c court of king"s lrnnch. 

'Vhere the plaintiff in an action against a justice, ~.;hall 
obtain a vrrdkt, am] the judge shalJ, in open court, cer
tify on the back of the recortl, that the injury for which 
such artion was brought, was wilfully an<l maliciously 
committed, the plaintiff shall have double cost•. 24 G. 
II. c. 44. And if a justice of peace ach imprnpc1·ly, 
knowingly, information shall be granted. 27 G. 111. 

Nn justice sball be lialilc to be punished lJotli ways, 
that is, c1·irninally and ciYilly; but before the com·t will 
grant an information, they will require the party to re
linquish his civil nctio1~, i~ any such is commen~C<.1: ~nd 
even in the case of an rnchctmcnt, and though the 1mlict
ment is actually found, the attomey-general, on applica
tion mat.le to him, will grant a noli p-roscqui upon such 
indictment, if it appr.ar·s to him that the prosecutor is 
detcrmine<l to carry on a civil action at the same time. 
Bur. 719. 

Jr any action shall be brQught against a justice for any 
thing done by Yi1·t_ue of his office, he may plead the ge
Jteral issue. and g1v<' the special matter rn evidence; antl 
if he recove1·s lie shall have <louble costs. 7 Tac. c. 5. 
Such action shall not Uc lai<l l>ut in the county where the 
fact was committed. Ql Tac. c. 12. And no suit shall 
be cnmmen"t'd again'Jt a ju~tice of the peace till aftm· o.ne 
mnnth's notke. Antl unless it is pro\'rd upon the tr-rn.l 
that such notice was gi\'en, tl1e j11stice shal1 have a ,·ci·
dict and costs. An<l no artion shall be brought against 
any constnl.JJc or <1thcr oflicel', or any vrrsnn acting Uy 
his ortlcr and in his aid, fot· any thing clone in obetlicuce 
to the war1•ant of a jnsticc, till demand ltas been made, 
or ll'ft at the usual place of his abo~e, by the parly 01· by 
11i'i attot'Ul') 1 in \\Tiling, signl'll IJy the party demanding 
the same, nf tlie pet·usal and copy of such warrant, -.anti 
the same lias bcrn refused or neglected for six <lays after 
such demand. Aud no action shall lJp brought against 
any justice for any thi11g done itt the execution of his of
fice, unk8s commenced within six months after the act 
committrtl. 24 G. II. c. 44. 

PEACll, in botany. Seo A>fYGDALus. 
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PEACOCK. See PAVo. 
PF.AK llF DEHBYSlllRF., a chain or very high moun· 

tains in the county of DerlJy in Englan<l, famous for the 
mines they contain, and fur their remarkal>le canrns. 
The most remarkable of these are Pou.J's-hole and El· 
t.leu.hole. The former is a cam at the foot of a high hill 
calkd Coitmoss, sc> 1m1·row at the entrance that passengers 
are oliiigcil to creep on all-fours; lrnt it soo11 op?ns t? a 
4:0nsidc1·able height, extending above a quarte1· of a mile, 
witl1 a 1··10f sozuewhat resembling that of an ancient ca. 
thedral. lly the petrifying \vate1· continnually <lropping in 
many p:uts of the ca"·r, arc formed a rnl'icty of curious 
figurr.~, and representations of the work8 both ol'natul'~ an.cl 
art. There is acolunm hr1·e as clear as alabaster, wl11ch 1s 
called "the queen of Scots' pillar," Uecansc queen. ~Ia. 
ry is sai<l to ha\'C proceeUed thus far when she V1S1tetl 
the cavern. It seems, the cu1'iosity of tliat princess had 
]ctl lier thus far into the c1al'k alJotle, anrl intlecd the1•e 
a1·e few traYellcrs who care to venture farther; but othci·s, 
determfocd to see the encl of all, have gone beyond it. 
Aftc1· sliding <lown the rock a little way, is fouu<l the 
dreary caYity ttu'nc,1 upwards: following its course, and 
climbing from crag to crag, the tl'a,·ellcr arrives at a 
gt·eat height, till the rock, dosing o\'el' his hea.d on all 
sides puts an e11d to any farthet· subtcl'raneous JOUl'ney. 
Just at turning to descen<l, the attention is caught l>y a 
chasm, in whic:h is seen a candle glimmering at a vast 
tlcpth undrl'lleath. The guides say, that the light is at a 
place near Mary queen of Scots' pillar, and no less thaa 
BO yal'ds below. It a1ipears frightfully deep indeed to look 
down; but perhaps docs not measure any thing like what 
it is saitl to do. If a pistol is fired by the q ucen of Scots• 
pillar, it will make a report as loud as a cannon. Near 
the extremity there is a hollow in the roof, called "the 
nee<lle'scye;" in which if a candle is placed, it will repre. 
sent a star in the ti1·ma.mcnt to those who are below. At 
u little distance from this cave a1·e two small clear streams, 
consisting uf hut and cold water, so ucar each other, that 
the finger and thuml> of the samr lian<l may be put, the 
one into the hot water, and the oth er iuta the cold. 

Elden.hole is a d1·eadful chasm in the side of a moun . 
tain; wl1icli, LJrfo1·e tlte latter part of the last ce11turJ. 
was thought to be altogeth{'l' unfathomable. In the time 
of queen Eliza.beth a Jmot' man was let tl'>v n into it fur 
200 ya1·ds; l>ut he was c..irawn up in a frenzy, anti soo11 
afte1· died. In 1682 it was examined l.iy captain Collins, 
and in 1699 by captain Stu1·iny, who pu[)Jished their ac. 
counts in the Philosophical Transactions. The latter dc
scc111le<I by ropes fixed at the top of an ol<l lead-ore pit, 
four· fathoms almost perpendicular, and thenrc three fa
thoms more obliqueJy, between two great ro1 ·ks. At the 
l..lottorn of tltis lie found an entrance into a vr1•y spaciuus 
rayern, whence he descended along with a mine1· fol' 25 
fathoms pe1·pendicular. At h»t thc•y came to a great 
1·i\'l'l' or water, which he found rn lie twenty fathoms 
l..lroad and eight fathoms tlcep. The miner who accom. 
panird him, insisted that this water chi.Jed and fluwcd 
with the sea; but the captain dispronrt this assertion, by 
1·em :li11ing in the place from three hou1·s Oootl to hrn 
houra eblJ, during which time there was no altcr;1tio11 i11 
thr J1eight of the water. As they walkul by tht• ~idc or 
this water, they observed a hollow in the rock some feet 
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a~mve thC'm. The miner went into thic; 11lace, which 
'\as the mouth of another raHr11; and walkc1l allout 
seventy pares in it, till he just lost s:ght of the c~Jl· 
tai11. 111• thrn called to him, that he liatl fouml a rich 
miur, but immediately affrr came l'unning out, anti Cl')· 
ing tl1:it hr lind seen an c,·il spirit; nor coul<l any pc1·· 
suasion! induce him to rctu1·n. 'I'hc floor of these ca
verns is a kind of wliitc stone rnamcllctl with lcall orr, 
nml the roaf-; a1·c enCl'ustcd with shining spar. Ou his 
rl'turn from this sulilrnancous journey, captain Sturmy 
was seized with a ,·iolcnt hc:ul-achc, which, allrr contin
uing four days, terminated in a fc,·cr, of which he died 
in a shm•t timf'. 

Sever.ii vt.•ars a.~o thic; cavern was visif:ctl by the late 
l\fr. JamcS }\·r;:;usnn, who tells us, that it consists of 
two hollows one over anntl1cr; but that the muulh nf the 
Jowrrmosf is nnw sto1,ped up Uy planks of timber lai1l 
across it, 011 which ic; a. heap of stu11rs thrown in at the 
up11er mouth, with adcsi;.;11 to fill up the cavcr·n.eutircly; 
which, howenr, will probal.Jly be nm'Cl' accorn11hshcd, on 
account of its ''ast size. 

PEAR, in botany. See Prnus. 
PEARC!l, in ichthyology. See PERCA. 

PEARL, in natural history, a hard, white, shining 
body, usually rouw.lish, found in various kinds of testa. 
ceou-, figlu.~s. 

P1·arls, though esteemed of the number or gems by our 
jcwellc1·s, and highly valued, n~t only at. this time, but 
in all age~, proceed only from a distemper m the creature 
that produces them, analogous to the Urzoars and other 
stony conCl'Ctions in several animals of other• kinds. 

The fish in which the la1,;est and finrst peads arc 
11sually produced, is the East Indian pend-oyster, as it 
is commonly called. Besides this sheH there arc many 
othel's that arc found to produce pearls; as the common 
ovster, the muscle, aml several others, the pearls of 
which a1·e often vc1·y good; but those of the true Indian 
J.erbel'i, or pearl-oyster·, are in general superior to all. 
"The small or s"etl-pearls, also callctl ounce-pearls, from 
their being sold by the ounce and not ~y tale, .are vastly 
the most numerous and common; but as they increase m 
size, they are proportionabl~ Jess frequent; and this is 
one i•eason of L!ieir great price. 'Ve have Scotch pearls 
frequently as large as a little tare, some as big as a 
large pea, and some few uf the size of a. h~rse-bcan; 
but these arc usully of a bad shape, and o! little value 
in propurtion to their weight. Philip II. or Spain had a 
pearl perfect in its shape and colour, ayd of the size or 
a pigeon's egg. 'l'lic finest, and what is c~~led the true 
shape of the pearl, is a perfect round; but 1t peal"!~ or a 
considet·able size arc of the shape of a pea1·, as 1s not 
unfrcquently the case, they are not less valued,_ as they 
serYe for ear-rings and othe1· omaments. '11he1r col?ur 
ought to be a pure white; and that not a doa•I and life
less, but a clear and bi·illiant one: they ~ust be per
fertly free from any 'foulness, spot, or stam; and their 
su1faces must be natu1·aTiy smooth and glossy; for they 
bring their natural polish with them, which art is not 

ab~l~o ~:!,.~•:.:e formed of the matt~r of the shell, an_d 
consist of a number of coats spread with perfect regulari
ty one over another, in the manner of the several coats 
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of an onion, or like several sta·ata of stm1cs found in the 
UlatJdcl'S 01· stomachs uf :uiimills, oHl,y much thiuncr. 

The manner off1shin,i; fo1· pe:u·ls in tl1c East Indies ~s 
this: 'l'hcrc arc t\\~o scaso11<s for P"arl-fishing; the fir:-;t l.'i 

i11 l\larrh antl ApnJ, and the last in August autl Sc1>tt·m
Ler; and tlie nuwr rain thl·1·c falls in the ~-ear, the mtll'e 
11lentir11J arc tlH:se fi'ihcl'i1·s . .At the bPginni11g of tlie 
scnsun thc1·c a1·c somctinu·s 250 lnrks 011 the l.lanks: tlrn 
larger· ba1·ks have two diver~, and the smaller on_c. As 
soou as barks arrive at thr place \\r)H'l'e the fish lie, aud 
have rast ancho1·, each din•r hinds a stone, six inrlll's 
thick and a foot long, unrlrr his body, which srrns him 
as a ballast, p1·cvents llis bl'ing <frivcn a\\ ay hy tl1c 1~0-
tion of the wate1·, anLI cual.Jll's him to walk m<H'C skad1ly 
under the wavrs. They also tic anotl1t·r ve1·y l1t:t\'Y 
stone to one foot, IJy which they arc \'Cl'Y s11ccdil)' stuC 
to tlte l>oltom of the sra: and as the O)Slcrs arc usually 
fi1·mly fastened to the l'Ock.~, thry arm their hands with 
Jcathr1· 111ittcns, to 1wennt thrir l1eing wounded in pul
liug them violently off; but this task snme pe1form with 
an iron rake. Jn the last pl are, earh dive1· carries down 
with him a large net, in the ma111H'1' of a safk, tied to his 
neck by " long cord, the othe1· r11d or which is fa.stoned 
to the side of the bark. This net is to lrnld the oysters 
gathe1·e<I from the 1•ock; and the cord is to p11ll up the 
11ivc1· whrn his bag is full, or when he wants air. In 
this equipage he sometimes precipitates himself sixty 
feet under watel'; and as he has no time to lose, he no 
sooner a1·rives at the bottom, than he begins to run from 
side to sicle, tearing up aH thr oysters he meets with, and 
cramming them into his bUllget. 

At whatever depth the divers are, the light is so 
great, that they easily see whatever J>asses in the sea1 
and, to their great constc1·nation, sometimes pcrcehe 
monstr·ous fishes, from which all their adtll'ess in mud
dying the water, &c. will uot save tl1c111, but they un
happily become their prey: and of all the clangers of tho 
fishery this is one of the greatest anti most usual. rrhe 
bc8t dirers will keep under water near• half an hour, 
and the rest do not stay less than a quarter. During 
this time they hold their breath, without the use of oil• 
or any uther liquors; only acc1uiring the habit by long 
practice. When they find the111selvrs straitened, thry 
pull the rope to which the bag is fastened, and hold fast 
by it with ~oth hands; when those in the bark, taking the 
signal, heave them up into the air, and unload thrm or 
theil· fish; which is sometimes 500 oystrrs, and some .. 
times not aborn 50. Some or the dh'e1·s need a moment's 
nsp~te ~o rec~ve~ breath; otl~e1·s j~1mp in again instantly, 
cont111111ng tins Vlolent exc1·c1se Without intermission for 
several hours. 

On the shore they unload their barks, and lay their 
oysters in an infinite number of little pits dug in the sand 
four or fi~e feet square, raising heaps of sand over them 
fo the l1e1~ht o_r a man; and in this condition they are left 
till _the J'am, ~vrnd, and sun, h~ve obliged them to open, 
wl11ch soon kills them: upon tins the flrsh rots and dries; 
and_ the pearls, thus dise~gaged, fall into the pit on their 
takmg out thcsl!ells. Alterclra1"111,r; the pits of the ;cr<>•
ser filth, they sift the saml several times, in order tn find 
the pearl; but, whatever care they takr, they always lo!IO 
a great many. Afte.r cleaning and drying the pearls, 
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they arc passed through a. kind of sieve, accortljng to their 
sizt•s; the smallest a1·c then sold as seed prads, and lhe 
rest put up to auction, and sold to the highest IJid<lcr. See 
al&o i\lYA: aml for the composition of the 1)cal'l, sec the 
lll'Xt al'tidc. 

.llotitcr-ef-PEARL, is the shell not of the pearl oyster, 
lrnt of' anolher sra.fish of the oYstet· kind. This shell on 
the insi<lc is ext1·emcly smooth: and of the "·hitencss and 
water of pcal'l iti;;elf; aml it has the same lustr·e on the 
outside, after the fil·st l:uninre or scales have l.Jccn rleal'c<l 
off with aquafortis, amt the Japi<lary's mil!. .Mnthc1·· 
of-peai-1 is use<l iu inlaid works, and in seve1·al toys, as 
r:;nuff.lrnxes, &c. 

:Mothct·-of-pca..i shells, when exposed to )'red hrnt, 
c1·arklc, IJlacken, antl rmit a strong fetid odour. They 
cxfoliatt•, aml become gt'l'Y aml white; whcu i111mc1·sr.cl in 
::tcids, they cffe-1•\'C'scc. The aci<ls take up only the lune, 
and leave a uumber of thin membranaccous substances, 
wliich still rctai11 the form of the shell. .Frotn Mr. 
llatchctt's cxpe1·imrnts we learn, that these membranes 
lnwe the pmp. rtics of coagulated albumen. Motlier-of. 
peal'l shells tltc11 are composed of altel'Jlate layers of co
agulated allrn111cn anti ca1·bonat of lime, beginning with 
the t•pide1·mis, and cnlling with the last formed mrm
b1·ane. The animals \i,.hich i·nha!Jit these shells increase 
th cit· habitation by the addition of a stratum of carbonat 
of lime, secured by a new membrane; antl as every ad
ditional strrtturn exceeds in extent that which was prcri
ously fot•mctJ, the shell becomes stronger as it Llecomes 
la1·gcr. 

Though this in g<'n<.'ral is the structure of the mother
of-pcal'l shells, yet thel'C is a considerable difiCl'cncc be· 
tween the pro1101'tion ol' tlic component parts, and the 
consistl'IH'Y oi' the albuminous va1't. Some o~ them, as 
1hc cou11non oyst(•r.shrll, approach nearJy to the patollre, 
tlic allwminous Jlortin:1 I.ming small, and its consistence 
nearly .i;datinous; while others, as tlrn haliotis il·is, the 
tul'l.10 oka1·ius, the real mothet·-of-pearl, ant.I a species 
of frcsh-,,·ater musrlc anal_n;eil by Hatchett, tl1c mcm-
1.Jl'ancs ni·c distinct, thin, corn1.1act, and scmitranspnrcnt. 
~lothor-of-pcarl co11tains. 

66 ca1·b<mat of lime 
S4 memlll'ane 

100 
The pcal'I which is formed in some of these shells (sec 

thr -prefeding article) resrmlJks thC'm exactly in itsstruc
tul'c au<l co111pnsitio11. It is a Ueautil'ul suUstance of a. 
blucisli-wllitc colour, i1·id1·~r('nt, and brilJiant. lt is co111-
110Hc<l of' conr.rntric '1.n<l ctltt1·11atc coats of thin tnem-
1J'ane and c;al'iHinat of lime. Tlici1· ii·idcscc11ce is oiJvi
ously the consrqurncc of the lamcllated struch11·e. 

Mr. Hatchett fnuntl that what is called the bone of the 
ruttle~li!ih is exactly simihli' to mothe1·-of-pcal'l shells iu 
its composition. 

F'1·nru the com1mrativc analysis of shells and bones 
l\fr. Uatchl'tt was induced to romparc them togrtl1e1·~ nud 
ltas sh0\\11 that porcelanous slirlls Uear a stl'iking 1·cscm
bla1trl' to tnamrl or teeth, "Iii le mothcr-ot'-peiu·I shells 
bea_11 1l1e sa111c rrsrmblance to the substance of trrth or 
bone: \\ith tliis difl'rl'('nC'e, that in enamel anti bone the 
earthy so1lt is phosphat of lime, whereas in shells it is 
pure cal"lwuat of' lime. 
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l'toARL., ai·tijicial. Attempts have been made to take 
ont stains from llearls, and to render the foul opaque
colu111·ed ones equal in lustre to the 01'iental. Allun
dancc of processes are given for t!ns purpose in books or 
secrets and travels; Llut they :tl'C rnry far from answer
ing wli::i.t is expected from them. l'cal'ls may be cleaned 
indeed from :rny exte1·11al fnulncsses by washing and rub
bing them with a little Veuice soap and warm water, or 
with gl'ound rice and salt, with stcll'ch aud powder-blue, 
plaisti.w rif Paris, coral, white vit1·iol and tartar, cuttle
IJ011e, pumicestone, and other similar substances; hut a 
stain tl1at reaclirs deep into the su!Jstance of 11earls is 
impossible to be taken out. Nor can a 1rnmhn of small 
1rnnrls l>c united into a mass similar to an entire natu1·al 
one, as some Jll'etend. 

'l'he1·e arc, however, met!rnds of making artificial 
pearls, in Stich a m~urner as tu be with difficulty distin
guished from the Liest Oriental. The ingredient usrd for 
this purpose was long kept a sccnt; I.Jut it is now disco
Yercd to be a fine silv·e1·-like substance found upon the 
untlc1· sitlc of the scales of the IJlay or !Jirak. The scales. 
taken off in the usual manner, arc washed and l'nlllJcd 
"ith fresh parcels or fair water, and tlie senr·al liquors 
suffered to settle: the wate1· being then poured off, the 
pearly matter remains at the bottom, of the consistence of 
oil, called by the FrC'nch essence d'ol'icnt. A liUlc of 
this is tlroppctl into a hollow bead or blueish glass, all!! 
shakC'n about so as to line the internal su1·face; after 
wliich the caYity is filled up with wax, to give solidity 
nud weight. Pearls made io this mann<'l' arc distiu
guishable from the natural only by tltcit· having fewer 
blemish C's. ~ 

PEAT, a we]] known inOnmmahle substance, used in 
many parts of the world as ful'I. The1•c a1·e twn species. 

It consists, according to Ki1·wan, or clay mixed with 
calcareous earths and pyrites; sometimes also it contains 
common salt. While soft it is formed into ohJong pieces 
for fuel. ntle1· the pyritaccuus anti stony matters are 
soparatt•d. By distillation it yields water, arid, oil, aml 
a1nmo11ia; ~lie ashes containing a small proportion of 
fixed alkali; and being either" hitc or red arco1·ding to 
tlir propo1·tio11 of pyrites contained iu tho substance. 

'l'hc oil wliith is olltaincd from peat has a Vrl'y pun
gent taste, alld an cmpyrrumatic sou·ll, less frtid than 
tliat of animal substances, Uut mot·P so than that of min
c1·al bitunwns: it congeals in tl1e colt! into a llitchy mass, 
which lirpH'flts in a small heat: it 1·cndily catches fire 
from a canlllc, lrnt burns less' chl.'mcntly than other oils, 
and immctJiatrly goes out upou removing the external 
flame: it tlissolvts almost totally in 1·cctitied spi1·it of 
wine into a tlal'k l.Jrn\\~nislH'rd liquo1'. 

It is evident tl1at peat will rnry as to compociition, 
acco1·ding to situation and cil'cumstnnrr; and in almost 
every place will be found somewhat dilferrnt. r.rhe fo~
lowing is an accot111t of the lleat founcl 11ear Newbury in 
Be1·k~hil·r: It is a composit:on of the branches, twin-s, 
lca'·~s, and roots of trees, witlt g1·ass, straw, anti ph1111s. 
l~~n·t1c:ul~1·ly moss, which, haying lain lung in watrJ", is 
formed rn a maRs so soft as to be cut thro11c;h with a 
sharp spade. The colou1· is a blackish btown, ant.I it is 
usr ll in mcmy places for firing. rrhcl'l' is a s n\tum 0£ 
this peat on rarh side of the Kennet, nrnr Nl'\\burv in 
llet·ks, which is frotu about a quartcrto half a mile \l'ide, 
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a11J many miks fong. The depth below the st1rface of 
the ground 1s from one foot ~o eight. G~·cat 11u111hc1·s o[ 
t•ut1rc lr1.:1.:~ arc found I) in.; 1rreg11la1·IJ 111 llie ll'UC peat. 
rn1eJ a1e chil'fly oaks, aldet'S, Willows, and fit·~, and ap
}Jf:"ar to ham been torn up by. the l'Oots: 111a11y ho1·sl's' 
heads, and bones of bC\'eral kine.ls ?f dcc1•; tile hon1s of 
the anlrlope, th~ heads a111..I. tu_sks ~f 1Joa1·s, and lite heads 
of beavers, arc also found 111 1t. !\ot ma11J )l'a1·s ago an 
urn of a light-brown colour, large enough to hold about 
a gallon, was f'ounc.l in tlle peat-pit in Spcen 111001·, nea1· 

1'cwbury, at about ten fcrt from the river, autl four feet 
below the lcnl of the neighbouring gl'Uund. Just ovct· 
the spot where the urn \\as found, ;u1 a1·lifidal hill was 
raised about riglit J'cet higli; and as this hill consihkc.l 
both of peat and earth, it is e\•itlcut that the }lt!at was 
older than the urn. J:t't•om the sit.le of the l"i\t:I' scn:ral 
semicircular rit.lges at'e t.lra\\11 1·oumJ lhe hilJ, with 
trenches between them. The urn was Lrokcn to shh crs 
by the peat-iliggel's who found it, ;u that it rnuld nut ~e 
CTitirally examined; not' can 1L LH! known \\hl·thl'r auy 
thing was contained in it. 

The ashes, propcl'iy burnt, ar·e adrnntageuusly used 
for a manure. See JlusliANDlO.'. 

There are many low g1·oumls, w liich, ucal'ly on a lcvrl 
with small rh·e1·s, and sometimes C\'Cll helo\\ It, a1·c aJtcr-
11atrly co\cretl with earth and lcU by tl1ci1: waters, or 
admit them in such a manner as to be conLrnually Jcr
mcntcd by them. 'l'hcse gl'Uunt.ls producing an enormous 
quantity of plants Ct'O\\llct.I tug:cthcr, Jlll;tSb;antly g1·ow
ing, and annuallJ accumulating Ja.)Cl' upou laJct:, thcit' 
soil becomes loadct.I to a greater Ol' Jess tle1,tli "Hh re
main'i of 'egetables, or _hel'~accous. stalks, rntl'l'\\ oven 
"ith each utlier in all d1rertw11s. ol a black and coaly 
colou1·, an<l of a tlisag1·ceablc or C\ l'n lHil_l ~mcll, which 
indicate a consitlcl'iibly all,anccd stage ol ngctablc t.lc-

composition. . 
'rticse remains, still solid anti combuslibk, arc- known 

by the name ol tul'f ur pci"l.t; and tlie place 11'0111 winch 
they arc taken Rl'C ca) kt.I Log'i. '!'hough JICUt CullSISt~ or 
coherent masses, belonging tu a much hu·~l't' mas ... u1 one 
single piece ol' a s11bten·a11t·an deposit, yet by sq1,.1•ati~1g 
the filaments '' likli compose their texture, \\e Illa) clas-

!!;~71~1 i~~ •. ~~ ~~t;~!. 0 l~.~~l: y l·~~~~ts s:~ l~I~! ~·~Lllt~l \ ~n ~~ 11 ~{J~:I~: ! ~<;J) it 
bro\\ 11, or LhKk st1liks, so11ll't1u1cs 11ulect.I of a hlun:~>11 or 
, iolct rohrnl', \\ !1icli h1nc lost luc ualul'.d ru11s:s,l·: .. ·c of 
the planl"i t•' \\ hid1 they Udungl'~, ant.I ;u·c 111 .. 111fu,tly 
altt•l'e<l in tlu:il' tn::turc as well as Ill their ll.ltu1·l-. 

'Ylll'll turf is hl'atcd i11 an apparalus 101· ll1stdlatiun, 
we obtain from it a ) cl lo\\ 01· rct.ltbli frtul watt:r, au ex
tl''-'ml'h stinking uil, crirbonatc of amm1111ia, anti c:u·bo-
11:1trd i1ytlrogl'll gas of a \'cry dis.tg1'l'l'alllc Slllcll. '1.'hc 
rL·sidnum is a coal, frl'qucutly py1·uplw1"1l', ll'u111 \\IW.:h 
some salts niay be r,.tractcd after i11ti11t:rntiu11; pa1·w·u
lnl'IJ n1111·i~l-.'S :.wtl sulphates of soda ant.I pota!,!:t, 1111_xct1 
"ilh phosphate ol' lime, calcareous sulphate, a11d o~Hl~s 
of ia·ou and mang:rn sc. Enry pc1·sc111 knows the man· 
11r1· iu "hich tul'f Uurut:t iu fire-plates and fu1·11acc:s, tlie 
ill smell it rmits, am.I the rl't.lt.lish fenuginous asl1es 1t 
leans. Attempts !Jave been mat.le "itli s~11nc s_uccc.ss ~o 
din:s.t it of these incon\"Cnicm:es, by liali-l.Ju111111g lt 111 
f'lu:sc vessels. so as to chat· it lib.e wood. 'l:his pl'oce~s 
lras certninly its atl1 antngr. lt ruu•t lie mcnt1oucd, h·m-
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cnr, tliat this charroal is inft·dor to that rommo11ly made 
frum woud; arn..I tbat it i-t liable to fal\.c fire fa·oul the' mm .. 
bi net.I action of air and wartr, so that it ought to Le kept 
for use in close 11larcs \nil s1..:n1rccl. 

11cat therefore is hl n·ality tl1c residuum of Jllants or 
hcrLs hair-decomposed, l1alf.l.Jurncd, rct.lun·d almo.st to 
the ~tatc of charcoal, analogous in its 11aturc to fo'isil 
\\ootl, wliirh is equally tarbonaccous. IL is used as fud, 
\\lie re tl1e1 c is no other. 1 t ma} be vc1·y usl'ful in fo1·,;Ps: 
its asl1t•s ate rm11lo,>Cd as manure. By lixi,·iation, salts 
of w;e in the ai·t:s may he obtaiurt.I from it. 'llirrc are 
some bogs "liich a1·e fo1111d to co11tai11 likewise sulphuret 
uf irou. or py1·itcs. 'J'his co1111J1.>untl, so l'Ombustihle in 
moist air·, hrats them "hen they arr C'XJmsed to it, and 
cnn occasions them to take fire. Some of them, snrh as 
those in the e1ni1·u11s of BcaU\·ais, are even capable or 
fu1·11islling by Ji,.iriation sulphate of' il'ou, \\hich is fo1·111 .. 
et.I in them by exposu1·c to tl1c ail'. TIH·1·c is 110 doubt 
tl1at mo~t peats ma) be cmplo)ed for obtaining from them 
by Uistillation an oil analogous to tar, as llrchcr 11ro.. 
posed in 168J, 

l'El!BLES, the 1iame or a genus or fus•il•, distin. 
g11isl1ed fro111 the flints by lia"iug a nl'irty of rnluur~. 
These ar·c t.ldi11l'<l to be stones composed or a Cl'.)Slalli11e 
111attc1· dcLased by ca1·ths of \ arious l.imls in thr same 
~prcics; and lhrn subject t11 'cins, clouds, ant.I olhl'r ra. 
1·irgations, usually formed bJ iucrustalion 1·ou11d a ren
trnl nucleus, but sometimes the effect of a sin:iplc conc1'f'. 
tion; and \'Cinetl like the agates, by the dispo!:tition \\ llirb 
tile motion of the iluid tlH'J wel'e formed m ga\C their 
dilfcr·ently-coloured substances. 

'l'hc val'icty of pcbblt<s is so g1·rat, that a l1asty drsni4 
brr woul<l be apt to make almost as many S('l'cics as he 
saw speein1r11s. A ca1·eful examination will teach us, 
howC\'CI', to distinguish them iuto a re..tain 11un1brr of 
tsscntially diffcl'e11t ~pecies, to \\ :ikh all the rest may be 
rcfe.-rc<l as arcidcntal varictirs. \\hen we find tl1e same 
colours, OI' those resulting from a mixture of the samt, 
surh as nahu·e frcqurntly makes in a number of stone!!, 
we s!iall easily be ahlc to llctr1·111ine that these a1·c all or 
them t!1c &allh' specks, though of t.liffcreut ap1•earauc:es; 
and tlus \\ lwtlwr the matter is flisposcd of in one ul' h\o, 
or iu tw~nty crusts, lai~I r<'g•ilarly l'Ound a n11dcus; or 
thrown 1r1·t·gularl), \\ 1thout a uucleus, into iru·gular 
lines; or, la"itJ_,, if' bll·n·lcd into an uniform mass. 

rl'll'-'SC a.1·~. the thrc1.• states iu "hich en·ry 1wblile is 
fou1_id; f111· d. 't has breu natu1·ali.>- ant.I rrgul:u·ly forml'tl 
b.) rnct·u:,tatwn ruirnt.I a cr1·tain nucleus, we find that al~ 
ways the same in the samr spcrif's, and the ci·ush not lr·SS 
1·e,:;ula1· and Ct'l'bti11. II' Uu! \\ hc,Jc has b<'C'n nwt·e lia-;tily 
lOt'lllt'd, and the t'C:,ult only ol' om• ~implc COllCl'l'tio~, if 
tl1a~ has happened \\!Jilc its ddff'1·l·n~ s:1bstanni; \\ti'~ all 
rn~1-~t and ll1in, the~ .11.lVC Lh•1ul. d bgt"lhcr a1ul 111ade a 
n11xl't1 mass of tli~ JU111t rolnur .Jf tlll'm all. Hut if they 
ha\e been somt:tl1111g ha.rtll:I' whrn this has liapp n,·11, an• 
too far cun~1·cted to il1fruse "holl~· among one an. 1thtr, 
~l!cy arc t:rnml tl1r11\\ n. t11g.·the1· into ilTcgular nin!i. 
J h~sc are t11c 11atu1·al d1ffi 1·cncrs of all the prbUle~: ;111J 

han11g l't:'gard tu thr-.l' ill their· sc,·nal varirgrlthns, all 
the h.110\\'H peliUll's ma.> be 1·(·1l11crd tu !34 spct·i('s, 

Such pebbles as a1·c f 1un1I in strata near thr sui·fare nC 
the ca1·th, ai·e much more brittle than tl1osl' \\ liii h lir in 
deeper st~ata; and the more cle~1· anJ. tran.;1>aa·cut tile 
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sanu is which is found among pebbles, the more beautiful 
the pebbles a1·e gcnc1'ally o!J,c1·vcd to !Je. 

l'ECllBLENDE, one ot' the 01·cs of u1·anium. Sec 
l.IRANIU.\f. 

PECORA, in zoology, tlie fifth order of the class 
1nam111alia, in the Linnrean system: they al'e thus distiu
guishrd; fore-teeth upper, none; lower, culting, many; 
feet l1oofcd, cloven; food herbs, which they pluck; chew 
the cud; stomachs four; the paunch to macerate anti rumi
r1ate the food; the bonnet, reticulate, to recrive it; the 
omasus, or maniplcs of' numerous fohls, to digest it; and 
the abomasus or raiHc, fasciatc, to giYe it acescency, aml 
prc\1ent put1·cf'action. In this onkr there a1'c eii:;-ht ge
nera, viz. the antelotic, bos, ca1uelopardalis, camclus, 
capra, cc1·\•us, moschll.';, and ovis. 

PECTEN, the .icallop; a genu• of shell-fish, the cha
Tactcrs of wliicli arc tl1esc: tl1c a11imal is a tethys; the shell 
bivalve a11d uncr1ual; tlic hinge tootliless, having a small 
ovatctl hollow. Tliis sl1ell-fish is one of the spiu net's, 
Juning the power of spinning threads like the muscles; 
liut tltl'Y al'e mucl1 8l10i-lc1· and coarser than even these 
of' that fisl1, so that they can nrvcr be \\'l'ougl1t into any 
kiml of work like the longer and liner thrrads of the pin· 
na mal'iun. The use ul' the threads which are spun by 
tl1c srallop i.:;, to fix the creature to any solid body near 
its shell. All these pl'occcd, as in the muscle, from one 
common tl'llnk. It is an evident 11roof that the fish has a 
i1ower of fixing itself at plcasu1·c to any solid body by 
mrans nr these threads, that afte1· storms the sra11ops ue 
often found tossnd npcm rocks, wrre there were none the 
day brrnt·r; a11cl yet thrse arf' fixC'd by their thrradR, as 
wrll as those which hall 1·cmni11rtl ever sn Ion~ in theii· 
place. 'J'IH•y form thri1· threads in the very same man
lll:'I' "itf1 tl1n musdr; 011ly tltcir org~w which S('l'VCS f'nr 
spinning is shorter, a111\ has a wi•lu hollow, when ce the 
th1·r:Hls a1·C' ncr.rssarily thickrr and shortrr. 

'J'hP p•·rtrns, surh a,r; the sule pcctr11. the tlucal-mantlc 
pcctcn, tile J.:nott<'cl, nm.I othC'rs, seem to lw in gt·nr1··al in-
11ahita11ts oft he fodi ;1Rs S('as; some of'them f'r<'qu<'nt those 
of' Africa. am! the South sras. Tlir mos t remarkable 
i:..prcies is tlw maximus CH' p:1·cat sc~1llop, being the ,i.;runc 
with "hat Bnrbut C'all!i the U11cal-m~u1tlc pre ten. It ha" 
fu111·!cen rays. VPl'.V 111·omim·11t atul bl'Oafl, and striated 
h11tl1 above anti below. 'I'hry a1·c 1·ug,;P(l, and imhrirat
e1l \\itlt scal1·s. Tliry {.;"l'OW lo a l:ll'gc sizr. :l!'e fuuwl in 
briJs IJy th<'111->rlves, a1·e d1·rdged up, anti IJ;11·1·ellc·d fo1· 
sak. The. a11ci1·11ts say that they have a JHlW<'L' ofrcm11\"
ing tl1c111 sr lns from place to place Ly ' 'nst sp1fogs or 
le:q1s. This fi..;h 't\'tlfi u1=;cd Unt11 by the GrC'cks and L1:tins 
as a f11od, 'Vhrn d1·csscd with pcppcl' an!l cummin, it 
wat.i takL•n mrdirinally. 'l'lirscallo1.> was commonly worn 
bJ· piJg1·ims on thrir IJat, rn· the c~pc or tliril" coat, n.i;; a 
mn1·k that they ball r1·osst•d tile sea in tl1C"ir way to tlJC 
llnly l,anil. OI' SOIUP dist;\llt ohjert or lirvo! inn. 

PE.C'J'IS, a gruns or the class and Ul'lli.~1· sy11,~rncsia 
Jlnlygnrnia snprl'llnn. 'l'hr cal. jg rivc-lcaVt'l l. r.Jl indrir; 
florrts in tlH' 1·:1.r fivr: !lO\\ll n.wnNI; recept.1rn.kc<l. 'l'l1cl'C 
arr fo111· ~'IH'C'ir!i . an1111als or the " rest Indies. 

Pt~:CULIAH. in tlir canon Jaw, si.;nifirq n partirular 
pari<;h 01· rliurrh that hns jnI'i"dirtinn within it:-;C'lf for 
gra11tin.c;- p1·ohatt·s of wil ls,. and admi11istrations. rxrmpt 
from th<' 01·fli11an· 01· hishrip's cou1"ti;;, Tht· king'-; cliapd 
is a ruyal peculiar, exempl frnm all spiritual jurist.liction, 
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arn1 reserver] to the ' 'isitation and immerliatC' go,·c1·111nrnt 
of the king himselr. 'l'h<'l'C is Jikewise. the a1·rh-bi~hop's 
peculiar; for it is an a1Lcic11t priri1rge of the see of Can
terbury, that wherever any manol':; or ach'owsons bt· 
lrmg to it, they forthwith become C'Xcmpt frum the ortli
lrnry, a11<l arc l'C'putrtl peculiars; tlicre ai·c fift~·-sc ,·cn 
such pcculia1·s in the sec of Canterbu1·y. Besides these, 
thrre arc som.e peculiars belonging to deans, diaptcrs. 
and p1·cbcndal'ies, which are only cxcmptccl fi·nm the ju
risdiction of the archdeacon; these are tlr1·ivctl from the 
lJishop. who may Yisit them, antl to whom ther·e lies an 
aj!JlNtl. 

PE: DA LS. Sec ORGAN, 
l'EDALIUM, a genus of the rlass arnl order <lid.l'na

mia angiospCl'rnia. The ral. is fi,·c.pat·tcd; the COl'o fivc 
cleft; nect. sul;acenus; seeds two. There is one spet:ics, 
an annual of the Ea~t Indu~s. 

PEDESTAL. Sec AUCHITECTURE. 
PEDICELLARIA, a genus or insects, of the Ol'dCI' 

H1·111es mullusca: the gcnCl'iC rha1·acter is, body soft anti 
seated on a t'igi<l peduncle; aperture single. There a1·e 
three species. Tlie P. trillens inhalJits the north st·as, 
among tl1r spines of cchini: nect. smooth, liyaline, some
times redtlisli; lob<·s of the head sometimes fuuJ', and thl'ee 
times as Ion.~ as the neck, rarely una1·:netl with awn, pe
duncle l'l'<ldish, antl tlll'ec times as lung as the ueck. See 
Plate CV. Nat. llist. fig. S!9. 

PEDICULARIS, reel-rattle, nl' lo1tse .1cort, a genus of 
the clillynamia angiospern1ia class of plctnts, tlic col'olla 
wlicrco(' conr;ists of a single 1·i11gr11t prtal; the tube is ob .. 
long and g\hbous; the uppr1· lip galeatrtl, Pl'J'('ct, comp1•cs
scd, antl eniargiuatcd; the urnler 0110 is patent, pla11P, 
se11lit1·irid, and obtusr; the fruit is a ro1a1dish acuminatecl 
C:'lpsulr; the seeds f!1•c numerous, t·otmdisli, comprcssctl 
a.11U CO\'err11. rrhcrc are 19 spcdes. This plant is of a 
cooling :'Ind d1·yi11g nature, whence it is l'erommc111.1ed in 
fistula~ an<l ot!irr sinnus ulcm·s. It also stop .s hremo1·
rhagcs and the menses. 

PEDICGLGS, louse, a grnus of insects of the order 

~~:~1~:·i~;gt 1~0,~t~ :1 rl;1i~n~:.~1~a~,:r;;} ~/, <!~~~rt~~~, Pf~;:;;~.~~:~~ 
:~~~~dt~1e length of the· thorax; ab<lomcn <leprcsse<l, sub. 

'l'liis is a rcry numerous genus of insrcts, far more rc
mal'ka\Jle for vn1·iety than elc~anre of nppr1·anrl'. Of 
tl~rsc sti·;111ge and 1111plrasing.r111imals some infest the bo. 
du•s of quadr11pr ds, others ofbinJs, anti some even thoc:;e 
of inserts thcmsrhes. It must, however, be hrrc obsr1·v
ed, that many small insects i11f'cstin;; othc.r snimals. Ii ave 
brcn oftrn 1•ef'r1Trt.l to the grnus pcdicu lus, which in re
ality btfong to those of acarus, monor.ulus, &c. &r. 

'l'ltc pc1lic 11lw:; humanus, or common louse, is so w<'ll 
known as to l'Crid r r any pat•firular d1·sniptinn u1-111t'l'l''i
sary. As a sprri('S, it is disti113uis lic,1 liy its pale Ii' ill 
rolrllll'. and lolJ:ltetl, oval abdomrn. Jt is protltit'<'ci fl'nm 
a ~mn!I onll <'gg, rn·<1perly railed by the n•mc of a 11it, 
whwli IS ra.,tC'11ec.I 01' a.~glutiuatcd Uy its ~mn:lr.1· rnil to tho 
hai;·. on "Iii ch it is dC'p•1sitr1I. 1"'1·11111 this C'~~ 111·tJtrC'1hJ 

tlte: 11\SC'rt. compl~te in all its p~11·t~, :Hui clifii.·ring ct1ly 
from tl1r pa1·c11t a111m:'ll in itc;snrnlle1·sizP. 8u«l1 di111inuti"Vt! 
Sjl('C'illll'ns arc l'ar ru·cfcr·ablt, for inino.,C<1pic o'J ~Cl' \ aliilll, 
to the full-g1·0,, 11 insects, showing jn a mul'ctlistinctmanncr 
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f1,,.. t~ ~jl'>'lilt n o~ i!:e 'icern, mn-;di~=;, kc. &.r. ,,.ht'n 
h• °' c·..a·:1ii1"'1 by 1h4• n~ict•c)scopr, 1111• principal appf'Ul'
:inr t-, nrl'." a5 f11llu\\,;. \.iZ. The lrunk or p1·01.H>'ffi,.,t ''hich 
j.., .c;c11r1 ;1\i)· conc~:1!..-:1 in i1~ ~lil•atl: or tuhr, h of a ,·rr·y 
tihr:rp fru111 1 nn,( ii ft;1·nisl1~J towanis it'i 11ppl0 I' pal't \\ ith 
a frw nnrsc-d ~:·1::(·i 11r pricks; the ryr~ <1l'C largl't 
...,11111otli. a11d h'.<1rl.: ihc stomadt ~mil theint\.·stint's, \\hirh 
p1·,~r 'is t"1c ~n.·atrr l;;irt uf tlic abt!f..n1i11al cavity, afford 
ill\ l' \tri•mdy cli">~i11 ~ anti CUl'IO!lS Yi cw or the pt1•j!,lal
lir 11111li1111; \\liilr the t·1..•mif:cat.itn1s ol' the h·aclil·;~, or rc
~piralo!"y tuhr!-', r.1:1ll'a1' t?i~pcrsrd in an ckgaut manu<'l' 
thr1111g!to11t 'al'i om; p:n·t:; or the animal, anc.J a1·~ p.trtictt
lal'l)' oh .. ·l·i·rnhlc t(rn :ml'i thl'it• orifices on the sicks of the 
n!Hbm1'11; th;.~ lrg-; a1·c ench tl'rminatc(l hy a l1flublc claw, 
11qt ~rcotlly unlike that of a lo lister, I.Jut of a much shar·p
('I' l'nrm; and lhe wl1olc animal is ('\"Cl'y whC'l'c Co\·et·ctl l.Jy 

a ">lro11.~ :;1·a:i11latc1l skin. It is aflirmcd by Lewe11hork, 
lhat tlic• maL:: i'i fur11bl1 r <l at theJ cxlrcmity of the al.Jtlo
llll'll \\ith a s1ing, ~nl t!:at it if-i this extremity \\liich cau
"'"'' thr cliid' irritat ion sulfC'1·e<l from these a11imals; the 
suction of the pruh :iscis hardly seeming to haYc causrd 
an)· pcrrC'ptil>lc pain on the skin of his hand. 'The male 
i; n·a•lily distin.;-uishrd from the female by ha' ing tlie 
1ail or tip or tlie abthmen rounded; in the female it is 
forketl ot· bifid. The same acuratc ol;:;crver (Lewcn
l11wk). brin.~ clcsil'iuus of Jea1·niug the propm·tinn aml 
Hine nf lh r. inntasin;; of these inserts, placc<l two fcm:'l.lrs 
in a black sHk storking, which he wore tlay and night for 
that p111ros(•. He f1rnnd that in six da)s, one of them. 
had laid fifty egg.-;, a!Hl upon t1is-.;rcting it, he found as 
many mo1·c in the fffai·J; he therefore conclu<lc1l that in 
twtl \·r t1:t}S it would ham laid a hunth'rd eggs; thrse rggs, 
Jmtcl1i11g i11 six days, \\hich he found to be tlitir natural 
timr. would prolrnhly (H'otluce fifty males anll as mauy 
female"; and tl1cbe females coming to their full g1·owth in 
ci.;htcrn tla~·s, might each of them be suppased, after 
twelve clays more, to h1y also a h11nd1·ctl egg-"; which in 
,i~ da~s fa1·thr1· (the time required to hatch them) might 
11rocluc1: a younger broo<l of five thousand; so that m eight 
wel'l\.s a louse might sec five thousand of its own descen· 
tlants. 

The lnu•e. in all ages enumeratetl among the pests of 
mankind, has been sometimes rtprcsentetl as the mcl'C 
1m11ishnw11t uf pC't·sonal negligence', .a.nd. sometimes.com
ml'lll0&·ak1l as one of the mos t hum1liating co11com1tants 
(Jr dP~raded pritlr; since. exclusive uf the mcmo1·alJlo and 
i11q11·r ... ~in· 1lescriptions on this subject iu the sacred 
wrilil'p;;s. wt• meet with \'arious examples of characters 
of I\:) small ch•gt·('e of eminence who have su ffered from 
tht' attackf\ or this odinll'i in5CCt. The dic:onlc1·, however, 
rnmmnnly tc:1·m('d phthil'iac;is, is probably more owing to 
want ol' attention tlul'i11g the fil'st stagC"s ol'its apfiea1·a11cc, 
than tn any real ron!Stit utional cause in the }laticnt; it bc
in~ cntirrly cont1«11·y to th(' 1i;tture of this insect to get 
, 11;tler th(' cuticlr, as cc..n"?monly supposed; and utterly in
\'UllCl'h·ablc that a complaint merdy external s!ioulll be 
aiJlc to rc'iist mercurial or other pre1rnrntions outwardly 
lisecl; there can be little rloubt that such cases, \\hcncnr 
lhty ncrur, would be dfl'ct~ally removed by a }~l'O)ler 
:q,pliration of a dilute solut10n of mercury sublunatc. 
\rr must e\'en venturr to express our doubts whethrr a 
rt•al and genuine phthiriasis, ~onsi.f!crct.I a~ a p1:imary 
tliscasr, has evet• appeared. 

2 
:liotwtthstantlmg tins, we 
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nrr tnl1l hy Pliny th,1t Plitrt•l'\'cl"" Sii·iu~. S) lL\ the die~ 
ta\· )J', illlc'. '' lit•~, !:an died ~i·f t!ih disurdrt'. 

'i l1l' i1l"1·( t; vf tlii'i gcirns f, .. 11111 1 1i11 ((11<Hln1pC'd~ and 
bi.nl~, Ill"-) . b(' considl'J'etl c1s almn:-.t l'fl11alli11;; tl1t• 11.111.u~t·r 
ol t!iC rtllli:l:lfS thrlll"t·ln~; Slll{'t.' frw or C'l(li{'I" dl\'ISIOQ 

e·:-d t:; t wi111t111t nnc or 111111·c ~pedC's peculiar to th1·m:~cl\'Cs. 
l'Efllu lU<:J~. Sn' Dt:se1:~n· . 
l'ElJl~lE~T. Src A1u-m·rnn·i;nr.. 
l'EJJO~lETE.R, or l'ouo~n::rrrn. fnut-mcasurer, or 

wa)·-wiser; a mc c- h:rniral instl'umcnt, in form of a watch, 
a11tl rn11si...;ti11g uf rnl'i1ins whtl'ls :rn!l tertl1; ''hkh, by 
mra11s of a ri.a;n, or sti·ing. fostc11t•tl to a man's foot, or 
to tile \\ hl'el of a chariot, ath a11re a notch each step, 01• 
each 1·e \'o)ulin11 of tlic "heel; Uy wlikh it m1rnbCl's the 
}Ja('es or l'Cvolutions, and su the distance l'rom one place 
to a11otlicJ'. 

Plate CllL Pedometer, &r. f1gq, 1, 2, s, explains nue 
of S11rnccr a11tl P<'1·kin's (Jedometrrs or way-wisers, 
which when worked in the pocket ascr1·tai11s the numbC'r 
or <;teps made by the wearer. 'l'hr (•xternal appc:\l'aner, 
fi,;. l. is somewhat like Uiat of a \\ atcli: in the placr 1>r 
the watch.chain is a br11.ss lcnr A, f:;.;s. J and J, unr rnd 
of "hi ch ic; bent i11to a hook; tlic.• otlu:-1· has a hule " 
throu,:;h it, as shown in fig. 2, nrnl ha"i a dl'ft rut in it 
through the hole; through thi'i hole a" il·C' pa~ses, whid1 
wire is fixed l>ctween th'-· two sluds b b. figs. 1 a111l 2, su 
aq to tlll'll l'OUlld r1•eeJy; it also goes titl'OllJ:;IJ thr two arms 
of th('; picrn D, fig. 2, and is made fast lo lht·m so that 
they turn with it the arm x, which is highrr than the 
other, aml has a narrow opening cut in it, iuto which is 
jointed a piece of steel D by a pin thl'ough ils top; tho 
end of the lever A has two small sc1·c'"s in it so as to 
dose up the hole a, and pirH:h the wire which J>RSSl'S 
through the hole tight. When the lever A is moved 
backwa1·ds and forwards, it t111·ns the \\ire by friction, 
a11<l moves the piece B up Pl' down till it is stopt•l'll b7 
its leaf tl coming either againstthe nntlrt· side of the dial, 
or against the bac-k of tl1e case, a."i showu in lig. J.; tllfl 
lcYel' then slips l'Otllld the pin. ""!ten the piece ll is 
mo\'ccl up or down, it pushrs 01· pulls the pirrc D in or 
out of the case: the end. of tl.iis is in two branches ej; 
the latter ends 111 the plam pornt, the other is brnt intoa 
11ook; these IJranches tah.e 011 c:-irh side of a !"mall racket 
wheel, in fig. s, which has tO treth. 'YliC'n the lnC'r A 
is moved so as to draw back the piece D, the huok t takes 
one of the teeth of the rack~t whcl'l n. am1 moves it l'ound 
one ~ooth.: at tile san~e time the 1ioi11t fslips oHr the 
slop111g ;;ad~ the opposite tooth. and "hrn tlil'· pirce Dis 
irnshecl 111, it also m 1JHS the \\her I round 011e tooth in the 
same c.li1·crtion as \Vhile the hoof c sli1>s o,·er tlie teeth 
really for the next nNvcnwnt. The 1•arket m has a pi· 
niou of 6 teeth on its 1111ilcr side, whirh tarks intn a 
wheel nor 60 teeth; 01~ tl1e "Pi~11lc or this "heel (which 
Jll'ojects lhro11gh the 1hal). 18 lastenctl the Ion~ hand j, 
fig. I. As the\\ herl m makes one 1·e,·olutio~ for ten 
strokes of the le,·e1· A, and its 11inio11 liac;; one-truth of 
the number of teeth in the wlied n, it il;J cvic.knt th;-,.t 100 
strokes of the lever will be r('qnired fo1· o11e rcrnlution 
o.r the \\.heel n,. and l~anc.l i: The wheel 11. has a pinion of 
six leaves on.t, \\l11c h gins motion to a \\hrt•l 0 of 60 
teeth, which turns r of 60 tcttl1, on '"hose arl.Jour the 
hand t, fig. 1. i'i fast~ned: t!1e wli~rl 0 has a }linion or 6 
!raves on the under side of ti, which mons a "hetl y or 
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72 teeth, \I hich cal'ries tho hand s, fig. !.; by this al'-
1·angcmcnt the hand t \\Ill tu1·11 once ronnfl for 1000 
strokes of the lever A; its dial is tlh iilcd into 10 each, 
nnswcriug to LOO, 01· nnt' 1·cvnl11ti ot1 of the l1and i. 'l1he 
iru1ex s will tu1·11 1·uu11\I nnrP for 1200 strokes or the le
ver; anll its cin:le is t!ividc1I int(J 12 parts, cnc!1 of wh ich 
tlrnotcs one r·evolntin11 o[ the lia1ul t, or 100 sti·ok.cs of 
tl1l· lever; tlte hands are not fastened to their spindle, 
but tan 1.H• t111·ned round to set them all to 0 when it is 
goiug to be nsccl. The Oest mctl1oll of placing the rna
chiuc, is wilh a l·asr up m the thigh, the Jcvrr A brought 
towards thr button of the waistbaud, and if 11ass1Llc, the 
joints of the kve1· ovr1· the joints of the thigh; that the 
lcve1· being over 1lw bl·lly is at l'est, while the motion of 
the thigh 11mvc:.•s the cr1sc p~U't of the machine at evcl'y 
step. Set all the hands to O; antl wlien 100 paces at·e 
walkr<l, the long Ila THI \\ill have made one revolution, 
and the Ii and ''ill mo\'C to the figure 1, and so on as Ue
fot·r described. Pl't'!'wns of mi1hlle stature al'e found to 
make about 1000 pac.:rs lu a mile; but it is best to walk 
a mile several times, oliserring each tilne by the machine, 
the 11um\.)e1· of pacrs each time, and the average ot these 
will serl'e lo calculate by. 

PEEK, in the sca~lang·uage, is a worcl use<l in var·ious 
scnsM. Thus the an<'hor is saifl to be a-peck, when the 
ship being about to wrisli, comes o,·er he1· a11cho1· in such 
a manner that the cabl~ hangs llrrpendiculat·ly IJctwcen 
the hawse am} the anchor. 'l'o heave a-perk, is to lH·ing 
the peck so that the anchor may hang a-p<'ek. A ship is 
said ti> l'idc a-peck, wlicn lyi11g· with lier main an<l fore
yarlls hoisted up, one end of her yai·tls is brought down 
to the sht·o111ls, and the otlic1• r~tif)etl up on C'ncl; which is 
chit•fly <lone when she lies in l'ivel's, Jest other ships fall
ing foul of the y<1l'tls shuuld l;reak tliem. Riding a bl'oa<l 
peck, denotes much the same, excepting that the yards 
arc only raised to half the height. Pef'k is also used for 
a room in the hoM, l'Xlcnding from the bits fo1·w~u'(l to 
the stem: in this room me11 of vrar kcc1l thcil' powtlcl', 
and merchantmen thci1· victualc;;. 

PEERS, in our com mon law, are those who a1·c im
pannclled in an inquest upon any man, for thr ron,•iding 
or clearing him or any otflmce, for which he is cnlh d in 
question; and the 1·rason is, l;ccause tlie rou1·st• and cus~ 
tom of our nation is to tl'y cvc1·y man in such a case by 
his equals, or peers. 

PEERS qf the 1'ertlm, a1·0 tho nobility of tho king-dom, 
and lords of 1mrliamcnf; who an divided into tlukcs, 
marquises, earls, 'iscounts, and ba1·011s; and the reason 
why they are called pr('rs is, because notwithstanding 
ther•fl is a distinctio11 of dignities in our nobility, yet in 
all public actions they are equal, as in their vntt'S oi' par
Jiamcut, a11<l in passing upon the ti'ial of any nohlcrnan. 

It seems cleal'ly. that the right of peerage was origi
nally tcJ'l'itorinl; that is, annexed to lauds. houSl'S. cas
tles. &c.; tl1c })1•op1'irtors an<l pos!lcssors of which wt·1·c, 
in 1·ight of those estates, allowed to be pcr1·s of thr l'C'alm. 
and wc1·rs11mmo11rli. in padiamcut to do suit :rnd st·1Ticc 
to their so\'c1·ci!!;:t1: and, when the Inud was alic11ah'd, till' 
tli.;nity JHlSSl'd witb ifs :l(lJle11<la11t. T'lius the hislwp~ 
still sit i11 Uic liom1cof lords, in 1·igT1t of succession to ce1·
tain ancient Laroni 1•s a11ncxrd, m·snppnc;<>tl tu hl' an11rxrd 
b Ull'il' rpisropal lamls. llut Hftl•rw:u·ds, as a\if'11:-tU011s 
grew frequent, the dignity ol' 11ecrage was coufiued lo 
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tlie lineage of the party ennoble<l; nntl insteacl of terri
torial, became prr'sonal. Actual pt'oufof a tenure b_v ba
rony became no longer necessary to constitute a lord of 
parliamrnt; but tile rccunl of the Wl'it of summo11~ to him 
01· Ids ancestors, was admitted as a su.llicient evidence of 
the te11111·e. 

Peers ai·c now created either by 'nit, or paten I; fot· 
those who claim by prcscl'iption mu'>t r;upposc either n. 
wl'it or patent made to thd1· a11ccsto1·s, though by length 
of time it may be lost. '£he creation by wl'it or the 
king's ktte1·, is a sl!mmons to aitcnd the house of )ICC'!'~, 
by the st; le and title or that i.Jal'ony which the king is 
pleased to confe1·; that by patents is a ro)'al g1·ant to a 
subject, of any <lig11ity a11tl degree of peerage. The 
creation Ly wl'it, is the more ancient way; but a man i ~ 
not rnnohlcd liy it unless he actually takes his seat i11 
the house of lords; anti thc1·cl'orc the rnost usual, because 
the surest way, is to grant the diguily by paknt, which 
ensures to a man and his hcil'S, accol'<ling to the limita
ti1111s thcl'eof, though lie never himself makes use of it. 1 
Dlack. S99. 

In crnninal cases, a nobleman is friecl by hi1' peers. 
r cm·s shall have the beuefit of clergy l'ol' the first offence 
or felony without IJcing bt11'1ted in tile hand. 

PEERESS, a woman who is 1101.Jl c by descent, Cl'ea
tion or ma.l'l'inge. If a peeress L>y descent or creatiou. 
marries a pHson under the degree or no!Jility, she still 
continues noble; but if she obtains tlint dig1i!ty <>nly by 
maniage, she loses it, on her afterwards ma1·1·ying a 
commoncl'; yet, Ly the curtesy of England, she retains 
the title ol' hrr uoLility. No peeress can be arrc;;lcd few 
tlebt or frc::;pass; for though 011 account of thrit· sex, 
i1eers cannot sit in the house of lo1·ds, yet they enjoy the 
lll'ivilcgrs or peers, and therefore all 1iecrcs309 IJy liil'th 
arc to be trie1l by their peers. 

PEGANUM, willl-1·11e, or !.anncl, a genus of tho do
decandl'ia monogynia class of plants, the flowc1· of which 
consists of five oval petals; and its fruit is a trilucula.r 
capsule containing a great many small seeds. 'I'licrc at·e 
two spcric8. 

Tl.1is lierlJ is sail! to have an inebriating and soporifir 
quaht_v. 

PEGASUS, in astronomy, a c011stellalion of tho 
nortlie1·n hemisphere, in form of n i1) il1g horS<'; saitl UJ 
different autho1·s to contain 19, £;0, an<l 93 st.11'~. 

PEGASLS is also a genus or fishes of the l1J·<le 1· nantrs: 
the gcueric charactel'is, snout elongated. muuth bcnralli; 
pcr.toral fi.ns hu·gc, ventral .!;ingfe.1-.1.) c·d; body <kprcsscd. 
JU('.!.llc<l, with the alldomcn divided into Uon} sl'g'.lllCuts. 
. Pcg.a~t~s draco, d1•ago11 pc.~asus. Tltc principal spe

cies of t111s g-c1rus. tlic }'rga:-:.us dra:::o, iH a. saiall fisli ol~ 
nbout the lcnglh of thrrc u1· fou1· inches, anti is rrm:u·ka
blc for th~ si~c of its pectoral fins, "hich at·c s 11 ppo~;rd 
to cna!Jlc. it, like tl1e cxocceti antl some other fishes, tu 
support nsel~ for some moments iu the hii·, \\ltiJc it 
SJtl'ings orca::.ionally over the s111·fat:c ol'the \vater: the thCJ
l'ax OI' !itl})l'l'io1: part of the hotly b:1 of a b1·0,1J, !:ligJitJv 
fl.attened, sqtw1·1sh form.' and is ni;u·kt·li hutll al.Juvl' au~l 
ht'lll'!\~h by sr~·rrnl l':Hliatcd ~hiclds 01' Uony tubcrdc!; or 
co11s1ac1·n1Jle s1.zr; from each sidr uf the alHIOllll'n springs. 
~ len;:;lheued cn;1·us, whlch may Uc ron~illc1·etl ns supph·
rng tl1c plac 1.• of c1 YCnfral fin: from the thorax the bofly 
dec1·eases oll<l.tlcnly iu diameter, and is mar·kcil into se~e-
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ral flh·isions or tl'ansn~rse srgments; U1c tail is small 
nn:I sligbtl)" ruu111k,l; tl1r pcctnral fins, as bcl'orc obscl'v
cd. are lal'bC i11 pl'opo1·tion to the size of tl1c aninrn.1, 
and f1f a l'uundc1\ shape, willt a kind of scollopcd 01· in
dC'11tctl 011t\i11r; the <'JCS arc la;·gc and 111·otulicrant, and 
the snout of a ~uLrnnic<tl fol'm, but with a slight tlilata.tto11 
towa1·ds the tip, so as to appPal' spatu1c-~ltapcd when 
''iC\\Ctl from abO\'f'j the colou1· of the whnlr animal is 
'' l1itish, \dtli a sli.;l1t rnst of pale IJ1·ow11. It is a native 
of the lndian seas. Sec Pla.tc CV. Nat. Ilist. fig. 520. 

2. Pl·gasus volans: Jrngth about tltl'cc inches; snout 
much elongated; on the head a rhomlrnidaJ tkprrssiuu, 
;.\lld lieliind it two deep sul>pe11tagonal C<Hitfrs; last joints 
of the l>ody, next the tail, pointed on each side. Native 
of the Indian seas. 

3. l_Jcgasus natans: length three or fom· inches; sh:i.pc 
much mo1·c slc11drr than that t1f the P. volans; colour 
ycllo-.\ isll-Urown, wliitish 1.Jeneal.11. Native ol' the lmlian 
seas. 

l'ELAGIANS, a Christian sect who appeared before 
the lattCl' pa1't of' the f'-.>urth, ot· the lrnginning of the 
firth century. Pelagius, the author of this sect, was born 
in \\airs, and his name was 1'iorgan, which in the "'clsh 
hmguage signifies sea-Uorn; whence he has liis Latin 
1rnme Pl'lagius. St. Austin gives him the character of a 
very 11ious man, and a Christian of no vulgar rank; ac
cordi11g to the same father, he traveJJc<l to Rome, where 
he associated !1imsclf with persons o( the greatest learn
ing and figure, and wrote his commentaries on St. 
raul's epistles, ant.I his letters to Melania and Dcmetl'ius; 
but being chal'gcd with lleJ'csy, he left Rome, and went 
into Afrira, a11 .d t1lco.ce to Jerusalem, wl1cre he settled. 
He died somewhere in the East, but where is uncertain. 
He was cha1·gcd with maiutaining the following doc
trines: t. 'I'hat Adam was by nature mol'tal, and wheth
er he had sinned or not, would certainly have llit•ll. 2. 
rl'hat the co11sequcnccs of Adam's sin were confined to 
his own pe1'so11. S. That 11ew-bom infants arc in the 
same condition with Adam befo1·e the fall. 4. That the 
law <jl1alificll men fur the kingdom of heaven, ant.I was 
fount.led upon cquul promises witli the gospel. 5. That the 
general resunection of the dead does not fo11ow in vir
tue of our Savour's resurrection. 6. That the g1·ace of 
Gutl is given according to our merits. 7. 'rliat this grace 
is uot granted for the performance of every moral act; 
1hc libcl'ty of the will, and i11formatinn in points of duty, 
being suflicient, &c. Pelngius's sentimenti; were conclemn
cd l.ly scrcral councils in Africa, and l>y a synod at An
tiocl1. 

'I'liere was also a sect of semi-pelagians; who, with the 
orthotlox, allowed of m·iginal sin; Out dcuicll that the 
Hbel'ty of the will could be so fa1· impail'cd thel'cby, that 
me11 could not ol' thrmselns do something which might 
induce Got1 to afford his grace to one more than anutllcl'; 
aud as to election, they held, that it depended on om· 
J>c1·severance; <;Tod ~hoosin~ only such to etnual lifr, as 
continued stelllast rn the falth. 

PELE CO IDES, in geometry, a figure in form of a 
hatchet: such i• the figul'e UCDA, (see Pl. CXll. l\Iis
ccl. ftg. 182.) contained under the two inverted qua<lran
tal arcs AB and AD; and the semici!'clc BCD. The ni·ea 
of the pelecoides is demonstl'ated to be equal to the 
square AC, and that again to the parallclog,.am Ell. lt 
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is l'qual to the square .\C, bC'rauc::e it wnn1s of th~ sqn~re 
011 tht' kft haud the t\\o segmeuts AB nntl AC, wh1rh 
a1·c cc1ual tu the t\\'o segnieuts lit: aml CD, Uy "Inch it 
exccrds un tl1c I ight hand. 

PELI CA!\, in che1ni'."itry, a J~intl of clouUlc glass ves
sel, used in distilli11g lir1uo1·s h) ri1·ctilation: it consists 
of a cucu1·bit and akmbic head, with two tubes l>cntling 
into the cucul'l.Jit again. 

I->ELlC.Ai\ US, in 01·11itliology, a grnus belonging to 
the Ol'l!CI' of allSUCS. rl'hc IJjJj is nfraight, \\ itliout tt•cth, 
and crooked at the p•:int; the f'arc is naked; and tlw f'l'l't 
arc palmalcd. See l'late CV. Nat. u;,1. r.g. 321. l\11·. 
Latham enumerates no kss 1han 30 «.lift'i'l'l'JJt spedrs of 
this genus, bl:sidcs Yar· Jies. The most 1·c1ua1·ka1Jle seem 
tu be these that follow: 

I. The cal'IJO, or cor:"°.iorant, sometimC's exceeds senn 
prrn11ds in weiglit; the length thl'cc feet four; the extent 
four feet two; tl1c bill dusky, fire inches long, drstitutc 
or nostr·ils; the base oft lie lowc1· ma11dib!c is CO\ ered '' ith 
a naked ) rllow skin, that rxknlis t11H!rr the chin, a1Hl 
fol'ms a so1·t of pouch; a loose ;;kin of the same cnlom• 
l'eac11cs from the uppe1' mamliblc ro1111cl the e.:rcs and an. 
sics of tlic mouth; tl1c hcatl all(l neck arc of a sooty black
ness, Out undcl' the thin ol' tile male the feathers are 
white; and the licatl iu that sex is adorned with a sho1·t, 
loose, vendant crest; in some the c.:rrst aml liin<l part of 
the head m·e streake<l with wl1ite. Tlte CO\'Cl'ts of the 
wings, the scapulars, and the bark, arc of a deep grcrn, 
edged wil11 black, and glossed "ith Ulne; the quill-feath
c1·s and tail dusky; the kgs a1·c short, strong, and IJlack; 
th~ mitlc..IJc daw sul'atc<l. on the inside; the irides arc of 
a liglit asl1-rolour. 
. 'l'he liil·ds occupy the highest pa1'1s of the clilfs tlia.t 
impend oYer tile sea: they make thd\· nc:-,ts of Hticks, sea· 
thng, grass, &c. an<l lay six. or se\'cn white eggs of an 
oblon.$' .fol'm. In winter they dbperse aloug the shores, 
aud v1s1t the fresh waters, whe1·c they make great ha
vock among tile fish. They arc rcmal'k::-il>Jy voracious, 
having a most sudden t.ligestinn, 11romotc<l Uy the infi· 
11ite c1uantity of small worms that lill their inte~tines. 
'l'he connonmt has the rankest ant.I most di$agrceable 
smell of any oth('r llil'd, eYe11 wlien alive. lts fol·m is 
disa?l~ceable, its voic~ l1oarse aml Cl'oaking, and its 
qualities Uasc. These U1rds, l1oweve1·, liavc been trained 
to fish, as falcons to fo11I. Whitelock tells us, that he 
had a cast of them manned like hawks, ant.I which would 
come to hand. He took much plcasurn in them; and rc
l:~tes, that the l>l'St lie had was one p1·rscnte<l him by 
Mr. Wood, master of the cormorants to Chades J. It is 
"'.ell known that the Chinese make gl'eat use of these 

~~~:~i'n~~e~l~~1~~~1:1~r~~~~fi~~~'t, i11 f1shing; antl that nut 

2. The grnculus, or shag, is mucl1 i11fcrior in size to 
t.hc c~rmo1·ant; ~he Jength is 27 inches; tlic 01·eatlth three 
~~ct s1~; ~he weight 1hrce pounds and tlu·ce quarters. 
Ihe bill is .about four inches long, a11<l mr)re slrntler 
than that ot the preceding; the hc:H.I is a<lornc<l with a 
crest tw.o inches long, pointing l.Jackward; the whole plll
mogc ol the upper part of tliis bi1·d is of a fine am! ''ery 
sh1111.11g grceu; the edge of t11e fcathc1·s a purplish black; 
hut the lower pan of the Uack, the hrad, ant.I the neck, 
wholl;y green; the belly is dusky; the lail or a dusky 
l1ue, tinged \\'llh green; the k5s arc ulack, and like tuose 
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of the cormol'ant. Both these kinds agree in their man· 
uei·s, a11tl breed in the same placl's; and "hat is Ycry 
strangl~ in wclJ.f'oote<l birJ~, will perch <ind build in 
tt'ces; both swim with their head quite e1·ei;t, aud al'C ve~ 
ry difficult to be shot; for, like the gt·cl.Jcs and <livers, as 
soon as they see the Hash of a gun, thrp pop unde1· wate1·, 
aud ncve1· rise but at a considerable distantc. 

s. 'l"'he hassanus, gannet, or· solan goose, weighs se~ 
Yen poumls; the lcugth is three feet one incl1; tlic b1·cadlh 
six feet two inches. The bill is six inches Jong, straight 
almost to the point whe1·e it inc:Jines down; am! the sitlcs 
are irrcgulady jaggetl, that it may hold its ]Wey with 
more security; it has 110 no8trils, hut in their place a. long 
fut·row, that reaches almost to the entl of the. bill; the 
wlwlc is ot' a dirty \\ hitc, tinged with ash-colour. 

Ii'rom the c.ornct· of the mouth is a narrow sli11 of black 
bat'e skin, that extends tv the hind part of the licaU; l.e
neath the chin is anothc1·, that, like the pou ch of the pe
lican, is dilatable, and of size sufficient to contain fl re 
m· six entire l1el'l'ings; which in the breeding season it 
cal'l'ics at once to its mate or its young. 

'I'hc you11g birds, cha·ing tl1e first year, diff~r greatly 
in colour from tile old ones; being of a dusky hue, speck
led with numerous tl'inn.i;ular white spots; and at that 
time resemble in colour the speckled dil'er. Each bi1•d, 
if left unt\isturbed, wo:tltl only lay one egg in the year; 
hut if that is taken away, they will la.y anotl1er; il' that 
is alsu taken, then a third, but never more that season. 
The egg is white, an~ rather less than that of the c~m
mon goose; the nest 1s larg(', antl formed or any tlung 
the birtl finds floating on tl1e water, such as g1·ass, sea
plants, shavings, &c. These 1Ji1·tls frequen~ the isle of 
Alisa in tho r1·ith of Clyde; the rocks ad,1aceut to St. 
Jtilda; the Stalks of Souliskel'l'y, near the Ol'lrncys; the 
Skrlig isles off the coasls or Kei·ry, hcland; and the 
Bass islr in the fdth of Forth; the multitudes that iuha· 
bit these j..,hmds arc prodigi tms. 

4, The sulla, or booby, is somewhat less than a goose. 
The colo111·s or the hotly ai·e Urown and white; IJut nll'i
ed so in dilfcrent individuals, that they cannot be <le· 
scrilJcd by them. 'rheil' wings a.re "l'ery long; their kgs 
and feet pale yellow, shaped like tho.se of cormora1;its. 
'l'hey frequent tlie Bahama islamls, where they bt'ec<l 
all months in the yeal', laying one, two, or three eggs un 
tlie bare rock. While young, they a1·e covered with a 
wliite dowu, and co11ti1111c so till they ftl'e aliuost 1·ca<ly 
to fly. 'rhey feet! on fish like the rest of !bis genus; Lut 
have a vrry froulllcsome enemy in the man-of-war bird, 
which lives on the spoils obtained from otlie1· sea-ll i1·<ls, 
}Mrticul:u·ly the booby. As soon as this rapacious enemy 
vcrceivcs that the boolJy has taken a fish, he flies furi
ously at llim, upon wl1ich the forme.r dives to avoid the 
blow; bnt as he cannot swallow his prey Llrlow water, Ito 
is soon oUli~cd to come np ;.i;;ain with the fish i11 his bill 
as befol'e. wl1c.11 he s11ffL•1·s ;t new assault; nnl' does liis 
~ncrny cease to pe1·sct·11tr him till he lets ga the fbh, 
whkli the othrr imnH•tliafrly Cal'rirs off. 

5. 'J'he aquilu~, 01· ma11-of-wa1· bin!, is in the body 
about the &izc of a. la1·t..;c 1(1\\I; in lrngth tln·t·r feet . nnd 
ill b1•1•autli ruurrec11. 'i'l1t' !Jill is ~lendt•1·, five inrht•s l1111g. 
and much cur, rd at tlu:. noiut; the coloul' is du~k'; frc,'111 
the 1111der mandible lia11gs a la .. gr. mrmlJt\i.n .u·('~n1s h:i.~ 
attached sumc way dowu the throat, as iu the pelican, 

and applied to the same usrs; !lie culour of this is a fine 
deep red, sp1'itikled on the ~ides with a fews( attnrll l'ca· 
tl1ns; the \\hole plunrngc is bnrn ubli blac!.., ex tr pt the 
\\i11g-covcrts, wltith ha'c a 1·ufou!i tinge; llic tail b Jong 
and much forked; the outer feathers arc ciglttccn inrltes 
or mOl'C ia length, the midd1e ones from seven to eight; 
the legs arc small, all the toes a1·e wcUl.Jed togcthc1·, aml 
the \\l'lis are tlccply indented; the colour or them is dus
ky 1·c<l. 

'l'he frig1tte-1rnlican, or man-of-war bia·d, as it is by 
some called, is chiefly, ii' not wholly, met witli bclwrt'll 
the tl'opics, a11d e\"C'l' out at sea, bL· ing only sceu on the 
wing. Sometimes it soars so high in the air as to be 
scaa·cely visible,. J&t at other ti1n cs approaches the su1·. 
face of the sea, \\ liere, ho\'eri11g at some distauce, tl1c 
moment Ile spies a fish he darts down on it with tlic ut
most i·apidity, and sdtlom without success, flying up
wards again as quick as he <lcsccndctl. lt is also scc11 lo 
attack gulls antl other Uinls which have ca11ght a fish, 
when it oUligcs the1n to disgo1·ge it, anll tl1en takes care 
to seize it before it falls in to the water. 

6. 'l'he onocrotalus, or pelican of Asia, Afl'ica, anll 
America; though Linnreus thinks that the pclifan of 
America may possilli)' be a distinct rnriety. '!'his crca. 
ture, in Africa, is much larger in the l>olly than a swan, 
and somewhat of the same shape antl colou1·. Its four 
toes are all webbed together, an<l in sume me:isure 1·c
sembles those uf a swan; but tl1at singularitJ in which 
it dilfet·s from all other IJirtls is in the bill, and the great 
pouch underneath. This CllOl'mous um is 15 inches f'rom 
tile 11oint to tlie opening of the mouth, which is n guot.1 
way back behind the eye•. At the base the Lill i• sumc
wllat gt·cenish, hut "l'a l'ies towanls the end, Uciug o[' a 
i·cdtlish blue. Jt is very thick in the beginning, but ta-
1Jc1·s off to the cntl, whei-e it hooks downwards. 'l'l1e 
under chap is still more extraordinary; fot· to the lowea· 
edges of it hangs a bag, reaching the whole Jcngth of the 
bill to the neck, which is said to be capable of containing 
l 5 quartll) of water. This bag the bii·d has the IH>We1· of 
wrinkling up into the hollow of the under chap; hut by 
opening the Llill, antl putting the haw I dO \\ n iu to the bag, 
it may be distended at pleasure. The first tlii1:g the 
pelican Uoes in fishing is, to fill up tile bag; and 1l1cn it 
i·eturns to digest its Uur<lcn at kisul'<'. 'l'e1·trr all11·ms, 
that it will ilidc as rna11y fish as will serve 60 hung 1·y 
men at a meal. 

This p~lican was once also known in Europe. pa1·ticu. 
la1·ly in ltussia; but it seems to have <lcsr rtcd ou1-enasts. 
This is the l..lii·d of wltich so many ratrnluus a.ccounts harn 
been lll'OlrngateU; such as its l'L' cdi11g its young "ith ils 
own blood, an<l its carrying watcl' intu tiicLlesr1·t f'o1· them 
in its great rcserroir. llut the ahsun\ity of the lil'"'lt ac. 
count answers itseJf; and as fo1· the latter, the pPiin1n 
uses its IJa.~ fo1· VCl'Y different }llll'lJOSCS than that of lilliug 
it with watcl'. 

'['he pelican reeds her young with fi~h lll:'\('('J'~lt(•fl for 
some time in hr1· lrng, and whc11 thry ny, fi1L'S nil' f1w a. 
11ew supply. Labat tC'lls us, th:•t lie took t\\o ol' lhl'~e 
when .very ~rnung, and tic<l thL·m by Ilic kg tu a. Jlnst 
stuck HI the .g1•01111U, whc1·c he had tit{' plca~u1·c or S{'('lll;; 

t!1r nld one tur sc,·ernl days cume to ford th~m, l'Ctn<lin
i 11g \\o:ith thrm the grrat~~t part of the d<t.h and S1Jl'11 tiug 
the night on the branch of a tree that hung 01 cc tuo111 • 
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ny these mranq they wrre all three become so familiar, 
that they suffl.!l'Ctl themselves to l>e handled; and the young 
Pt1cs Ycl'y kindly accC'ptctl wliate,•er fish he offered them. 
These thry always put fil'st into thcil' IJag, and then 
swallowed at thrit· leisure. 

It seems, howc\'cr, that they arc but disagrcealiJc and 
11selesq domestics; their glultony can scat·cely be satisfied; 
their flrsh !-.!nl'llS very ra.ucid, ant] tastes a thuu~and times 
worse than it smells. The native Americans kill ' ' ast 
JI limbers; not to cat, ftH' they arc not fit even for the ban~ 
quct of a savng(', trnt to convet"t thcii· la1·gc bags into 
1mrscs and tnbarco~p1n1cl1cS1. They brstow no small pains 
in dressing the skin with salt and ashes, rubLi11g it well 
with oil, and then forming it to their JHtrposr. lt thus 
becomes so soil and 11Iiant, that the Spanish women some
times a<lol'll it with gold aud emUroideryj. to make work.
bags of. 

PELLlCLE, among physicians, &c. denotes a thin 
film, or fl'agm('ut of a membrane. 

\Vhen any liquor is evaporated in a gentle heat, till a 
pe:lliclc :wises at top, it is called an cvapo1·ation to a pel
licle; whnein there is just liquor enough left, to keep the 
salts in fusion. 

PELTARIA, a genus of the siliculosa order, in the 
tetradynamia class of plants; a1H] in the natural method 
nnking under the S9th ol·<ler, siliquosre. The silicula 
i~ entire, and nearly orbiculatetJ, compressed plane, and 
not opening. Thci·c arc two species, herbs of the Cape. 

PELVIS, in anatomy, the lower part of the cadty of 
the abclomrn, thus called from its resemblance to a ba
spn, or ewe1·, in Latin called pelvis. Sec ANATOMY. 

}">EN, Jo1mtain, is a i1cn made of silver, brass, &c. 
contrh'cd to contain a considerable quantity of ink, and 
let it flow out by gentle tlcgrces, so as to supply the wri
ter a Jong time without I.min,; under the necessity of 
faking fresh ink. The fountain-pen is composed of Se· 
vera1 i1irccs, as in the plate, where the middle piece F 
carries the pen, which is screwed into the inside of a lit
tle pipe, which again is sohlered to another 11ipe of the 
.ftame bigness as the lid G; in which lid is soldered a male 
scr·ew, fur SCl'cwing on the cover, as also for stopping a 
little hole at the place, and hindering the ink from passing 
through it. At the other end or the piece Fis a little 
Jlipe, on the outside of which the top-cover H 1nay he 
screwed. In the covc1· there goes a port-crayon, which 
h to be screwed into the last-mentioned pipe, in order to 
stop the entl of the pipe, into which the ink is to be pour. 
ell by a funnel. Tu use the pen, the cover G must be 
iakcn oO~ and the pen a little shaken, to make the ink 
run more freely. 

J1ENANCE, in our canon law, is an ecclesiastical 
punishment chiefly n.1\jndgell to the sin of fornication. 
'.fhc vunishment is thus described l>y the cannns: t lie de. 
linqurnt is to stand in the ~hurrh-rorch on so1:ir. Sund~·''' 
bare-heacktl and barefoot, rn a white sheet, w1th a white 
wand iTI his ham]. Uewailing himself, and bcggin:; every 
fJne to pray for him; tl_icn he is to cnte.i.· the rhurch, _and 
falling uown, is to ktSS the grounu; and at last IS lo 
be placed on an eminence in the middle (1f the chu1·ch, 
over against the minister, who is to declare the foulness. 
of his crime which is odious to God, and srandalaus to 
the congregation. If tl1P c11ime is not notorir>us, the ra
nons allow the punishment to be com!llutcd at the pa~ty's 
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rcrp1est for a i1ecuuiary mulct, for the benefit of lite 
poo1·, &c. 

I>ENlEA, a plant of the tctramlria monogyuia class, 
with a inonopetalous campanifurm Jlowrr; anti a quad. 
ragonal capsule for its fruit, containing foul' c~lls, witb 
two oblong seeds in each. 'I'licre are ni11c species. 

1."his pl;.rnt has been el'l'oneously supposed to hale pro
ducrd the sarrocolla of the shops. 

PE.L\DAN'l\ an ornament hant;ing at the cm·, fre
quently consisting of diamou<ls, pciul!:;, and other pl'e
cio11s stones. 

PENDANTS, in ]ic.1·aldry, parts hanging down from the 
Ja.lH'l, to the number of three, f'o11r five, 01· six at most, 
res l'mhling the dl"ops in the Dol'ic frieze. 

rENOAN"I'S of a ship, arc thnse streamers or long ro
lo11rs wilid1 are split and divided into two p~u·ts c·ntlin.g 
in points, and hung at the bead of masts, or at tl1c yard
arm ends. 

PENDULUM, in mechanics, any hea\•ybody, so sus
JJendt•d as that it may s\ving backwards and forwards, 
allont some fixed point, Uy the for·cc of gravity. 

These alternate ascents of the pendulum, are called its 
oscillations, or vill1·ations; each cotuµlctc oscillation be
ing the descent from the highest point on one side, down 
to the lowest point of the arch, and so on, up to the 
highest point on the other side. The point round which 
the pe11<lulum moves, or vib1·ates, is callctl its centre of 
motion, 01· point of suspension; and a right Hue drawn 
tltrough the contrc or motion, parallel to the horizon, 
and perpendicular to the plane in which the pendulum 
moves, is called the axis of oscillation. Thnc is also a 
certain point within eve1•y pendulum, into which, il' all 
the matter tl1at composes the pendulum wrre collected, 
or corn.lensed as into a poiut, the times i1\ which the vi-

~~~~i~~~1d'~~~~tio~1~ r~~[~hi~~J~in~,~~t~~]J~~tC~t~tr~~{~~c~f. I 

lation. The length of the pendulum is usually estimat
ed by the distance of this point helow the centre of mo
tion; beh1g always near the bottom of the ]lCndulum; but 
in a cylinder, or any other unifol'm prism 01· rod. it is at 
the <listancc of one tltircl from the bottom, or two thirds 
from an<l below the centre of motion. 

The length of a pendulum, sn mcac:;nrctl to its ccnfre of 
oscillation. that it will perform each vibration in a second 
of time, thence called the sccond's pendulum, has, in the 

:~~\~~~;e b0:t~;n~;,~~ ~~~.; r,~~~~f~~r.~ t:i7~:ca~u~·~12: e~~);;j~ 
~1:11;;::1et~~~1!~~0toc~:b~·~~~V:~,~~c~::ro~·e s~{·~~~~~e:~~~~ 
nearly. 

The length of the pendulum vibt·ating seconds at Paris, 
was founrl IJy Vnin, Des Hnys, De Glos, and Godin. to 
~i~:."~O{ lines; by llical'cl 440.J- lines; antl Uy Mai ran 440H 

Galilro was the fii·st who made use of a heavy hotly 
a_nn ex~d t? a thrc~tl, and snsprmlc<l Uy it, for measuring 
t1mr, m lus ex1Jel'1mcnts and obserrntirms. But accord .. 
ing to Stu1·mius, it was Ricrioli who first obscrretl the 
isoclironism of prntlulums, ~ntl m:\tlc use of them in 
measuring lin:c.. After him, T~-cho, I ... an~rrne. Wedeline, 
Merse111~c, .K11•ci!er, and ot!:r1·.<;~ ol:~t1·vell the same thing; 
tliough lt 1s saHl, without any intimation of what had 
li""n do;w IJy lticcioli. Ent it was tlto cdebratctl Uuy• 
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gens who first demonsti·ateu the principles antl proper
tic' of pendulums, anti prollallly the tirst who ap[Jlied 
them to clocks. He dcmonstratcc.I, that if the centre of 
moho11 wa~ perfectly rix.ed and immovealJle, amt all man
Jt l'l' of friction, anti resistance of the air, &G. n111orntl, 
theu a pendulum, uncc set in motion, would forever con
tinue to vila·ate without auy decl'i:nse of motio11, and 
that all its vibrations would IJe perfcctJy isochronal, 01· 
p~1forme<l in the satue time. Hence the pendulum has 
uuivCl'~ally been consitlc1·ed as the best chro11ometc1· or 
mcasut·rr of time. Antl as all pendulums ol' the same 
hmgth i1crform their vil.lrntions iu the same time. without 
1·cgard to their different weights, it has beeu sugge:::;tell, 
by means of theni, to csta\Jlisll an u11ivcl'sal standal'tl for 
all CUllllll'iCs. 

Pcntlulums are either simple or compound; and each 
of these may be considet'etl either in theory, or as in 
pra\:Ucal mcclianil's arnuug ~u·tisans. 

A ~implc pentlulum in theo1·y, consists of a single 
"eight, as A, Plate CX!I. Miscel. fig. JBS. cu11sidel'etl 
as a poiut, and an inflexible right line AC, supposed void 
of gravity or weight, and sus11emled from a flxt.d p0intor 
ceutrr, V, about whir.;h it moves. 

Ac:ompouml pendulum, in tl1co1·y, isa. pendulum consist
ing of scvel'al weights moveable about 011e common cen
tre of motion, but connected together so as to retain the 
snmc distance both from one another, an cl from the cen
tre about which they villt·atc. 

The doctine and Jaws of pcmlulums. 1. A pemlulum 
raised to B, tln·ough the arc of' the cit'C!e AB, will fall 
and l'ise again, thl'ough au equal arc, to a point equally 
high, as D; anrl thence will !'all to A, am} again 1·isc tQ 
B; anti thus continue rising and railing perpetually. For 
it is the same thing, wht.thcl· the body falls '1own the in~ 
side of the curve BAD, by the force of gravity, or is re. 
tained in it by the actio11 of the stt·ing: fo1· tl1ey will both 
ha' e the same cm.wt; and it is otherwise knowu, from the 
oblique descents uf Undies, that the IJoUy will descend and 
ascend along Urn cm·rc in the manner above <.lcscriUcLI. 

l~xpcl'i<'nce al~o coufh-ms this tlieo1·y, in any finite 
number of osc:illatio1rn. But if they arc supposed i11H
J1itcly continued, a difference will a1·ise. For the resis
tance of tlic ai1·, and tile friction and i·igidity of the st1'ing 
about tile cc11tre C, will take off part of the force acquir
cU in l'alliJJg; whence it happens that it will not rise pre* 
ciscly to the same point from whence it foll. 

'l'lius, the ascent conlinually dirninishing the osciliap 
tin11, tliis will be at last stoppe<l, and the pendulum will 
J1::u1g at l'l'Sl in its 11.1tural dil·cction, which is perpemli
C'nlar to tile horizon. 

Now. as to the real time of oscillation in a circular 
al'C HAU; it is de1no11strn.ted by n1atliematicians, that if 
p = J.1 ~I G, denote tl1c c·i1T11mferencc of a circle whose 
di:1111t•tc1· is 1; g=-161\ fcrt, Ol' 193 inches, tile space a 
lil'a.' l body foils in the fi1·st second of time; a11d r = C.-\., 
the ll·n~llt of" the pendulum; also <t.=AE, the hrig:lit of 
the nrcJ1 of ,·ibratio11; then the time of each oscillation in ,. 
tho arc BAD, \\ill lie equal top,;~ x into the infinite 

• Pa l2.3::?a:t P.S2.S2t£3 
se1·1cs l + 2=d + 2,A'd' + ~ &c. whue cl = 21· is 

the diameter of lhe arc described, or twice the length of 
the pendulum. 

And lie1·e, when the arc is a small one, ns in the case 
of the ,-ill rating pendulnm of a rl"ck, all the lct•ms of this 
series arte1• the .2<l may be omittet.I, on account of their 
smallness; anti tlien the time of a whole l'ilJration will 

be 11early equal top,;~ x (1 + ~)· So that the times 

of viU1·ation of a pendulum in different small arcs of the 
same circle, are as Sr+ a; m· S times the radius, added 
to the vrt·se<l sine of the semi-arc. 

And fo.1·ther, if D denotes the number of cJcgreC's in 
the scmi-at•c AB, whose versed sine is a, then the quan
tity last mentioned, for the time of a whole viliration, is 

r n~ 
changed to JI ,;2g x (! + ~ ). And therefore the 

times of vibration in different small arcs, are as 525Q4 
+ D 2, 01' as the number 5~524 added to the square of the 
number of degrers in the semi-arc AB. 

.2. Let CB lie a semicycloid, lia,·iug its base BC pa
rallel to the hol'izon, and its VCl'tt'x H downwards; and 
le.t CD be the other hall' of the cycloid, in a similar po
sitio11 to the former·. Suppose a pcm1ulum-stl'ing, of tlrn 
same length with the CUl'Ve of C'ach semicycloid BC, 01· 
CD, having its end fixed in C, and the thread applied 
all the way close to the cycloidal currn DC, anti consc
quentl;r the liody or pendulum-weight coinciding with 
the flolllt n.- 11 now the !Jody is let go from n, it will 
descend Uy its own gravity, and in descending it will 
unwind the st1·ing from off the arch BC, as at the posi
tion CGH; and the liall G will dcsct·ibe a scmicycluid 
BHA, C<jual and similar to BGC, when it has arrived at 
the lowest point A; after which, it will continue its mo
tio~, and ascend, UJ' anothet· Ct] nal and similar scmicy. 
cloid AKD, to the same height D, as it Ml from at B, 
the strmg nuw wl'apping itself upon the other arch CID. 
From. ll it will descend .again, and pass along the whole 
cyclo1tl DAB, to the pornt Il; a11d thus perfur1n coutin· 
uaJ successive oscillations between Band D, in the curve 
of a ryrloid; as it before oscillated in the curve of a cil·~ 
cJc, in tile former case. 

This contrivance to make the pcnilulum oscillate in the 
curve of a cycloid, is the invcntio11 of the celebrated 
J:Iuyg~ns, to m.ake the Jlendulum pcrfo1·m all its \•iUra
t1.uns 1.n cq~ial tunes, whethe1· the arch, or extent of the 
'~IJ1·atrnn, 1s g1·cat or small; wltich is not the case in a 
c11·clc~ \\het·e tlie la1·gcr arcs take a longe1· time to run 
thl'ough thrm tlinn the smaller ones tlo, as is well known 
both from theory and practifc. 

Tlrn chief }H'opcl'tic~ of the cycloidal pendulum t hen, 
~~ tlemm;st~·ated .by lluygcus, a1·c the L'ollo\\ ing: Ht. 
I hat tile t1111c of an oscilLltion in all arcs, "hclheL· 
la1·ger or smallcJ', is always the same quantity, Yiz. 
whether the liody begins to clcscentl from the point n, 
and descl'~IJes the semia1·cl1 BA; or that it begi11s at ll, 
and dcsc.l'11Jes tli.c a1:ch HA; or tliat it sets out from any 
other pnrnt; as 1t will dcsrrnd tu the lowest poiut A i11 
l'Xactly the same time. Anti it is f1u·U1er {ll'OYCd, that 
the time of a ''hole Yibt'atiun tl1ro11gh any tlouble arc 
BAD, 01• llAK, &C'. is in propol'tiou to the time in\\ hich 
a heavy uocly will freely fall, by the force of gr·a, ity, 
through a s1iace c11ual to ~AC, half tho leugtb of the 
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Ry these m•an• they were all three become so familiar, 
t!rnt th~)' sufi'l;rctl thcmst·I,·csto be liandkd; and the J01111g 
nnrs very kindly arceptcd whatcYCI' fish he offuri.l thcm. 
These they always put first into thcit• bag, anti then 
swallowed at tltrir kisure. 

J t seems, hnwrl'<'r, 1 liat they arc but db::mgrccablc and 
11selcsq domrstics; their gluttony can srarcely be satisfied; 
their flrsh ~mdls Ycry raurid, aml task.<J a thou..;and times 
\\orse than it smrlls. 'The native Amrricans kill Yast 
nu111bc1·s; not to rat, f1H' they arc not fitrvt•n for the lJan
qud of a ~angr, I.mt to co11,·crt their Ja1·gc ba~s into 
)Htr·srs an<l tnharCO-JHH1rl11.·s. 1'hry brstow no small pains 
in dressing the skin with salt and ashes, rulJ!Jing it well 
with oil, and then forming it to their pu1 1posr. 1t thus 
brcomc.:s so sort :111cl pliant, that the Spanibh womcu somc
tinws ado I'll it with gold a11<l emUroitlcry> to milkc wor·k
uar.;s of. 

i.>ELLICLE, among physicians> &c. <lcnoles a thin 
film, or fragment of a mcmi.Jranc. 

When any liq nor jq ernporatcd in a gentle heat. till a 
pellicle a1·iscs at top, it is called an evaporation to a pel
lide; wherein thc1·e is just liquor enough left, to keep the 
saltH in fu~inn. 

l'EJ,TARIA, a genus of the siliculosa order, in the 
tetradJnnmia class of plants; a11tl in the natural method 
1·a11king under the :39tl1 01'dc1·, siliquosre. The siJicula 
i'i entire, anU nca1·ly orUiculatetl, comp1·{~sscd planr, and 
uot openi11g. 1.'hcre arc two species, hc1·bs of the Cape. 

PELVIS, in anatom)'. the lower pa1•t ufthe cavily of 
the abclomrn, thus callccl from its resemblance to a ba
spn, or ewc1·, in Latin callc<l pelvis. Sec ANATOMY. 

FEN. Ja1rnlain, is a pen made of silver, brass, &c. 
contrived to contain a considerable quantity of ink, and 
let it flow out by gentle degrees, so as to supply the wri
ter a 1011g time without being unclcr the necessity of 
faking fresh ink. The fountain.pen is composed of se
"Veral pircrs, as in the plate, where the middle piece F' 
carries tlic pen, which is screwe<l into the inside of a lit
tle pipe, which again i• soldered to anothet• pipe of the 
ume bigness as the lid G; in which lid is soJ<lcrcd a male 
screw, fur screwing on the cover•, as also for stopping a 
little hole at the place, and hinderinM the ink from pai.,sing 
through it. At the other end ol' the piece Fis a little 
pipe, on the outside of' which tl1e top.cove1· H may be 
screwcll. In the covc1· there goes a port.crayon, which 
i'i to be screwed into the last.me11tioned pipe, in order to 
stop the end of the pipe, into which the ink is to be pour
ed by a funnel. Tu use the pen, the cover G must be 
taken otT, and the pen a little shaken, to make the ink 
run more freely. 

J•EN.ANCE, in our canon law, j3 an ecclesiastirnl 
punishmrnt chiefly ruljudged to the sin of fornication. 
'I'he )lunishment is thus described by the canons: t lie Uc
linquent is tu stanil in the ~hurrh.~1orch on snmr Suml~y, 
barr-hea<lrd and banfoot, rn a. wl11te sheet, with a wl11te 
·wan<l in hi.; ha.n<l. IJewailing himself, and beg-gin~ e'·ery 
f>nr to pray for him; then he is to enter the rhu1·ch, antl 
falling tlown, is to kiss the ground; an<l at last is to 
be placed on an cminrnce in the michlle of the church, 
ornr against the ministrl', who is to declare tlic foulnr8R 
of his crime which is 011i1ms to God, and srandahus to 

~~:~0~f:~g~!0;~i~:~~~;~~n;e i~:;,"!~t~~~~·;~~ ~~t~~~ 
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request for a pecuniary mulct, for the benefit of the 
J>OOJ', &c. . 

PEN..:EA, a plant of tlil' tctrandria monogp11a class, 
with a monopctalous camp:rniform tfowl'r; and a quad .. 
ragonal capsule for its fruit, containing- fo1w c~lls, with 
two oblon.i; srclls in each. 'l'her1' arc ni11c species. 

This plant has been er1·onrnusly supposed tu hale pro
<lund I hl' sarrocolla of the sliov~. 

I•.E.\ D.\~T, an ornament hanging at the l'ar, fre .. 
qucntlJ consisting of diamonds, pca1h, and other pre
cious sto11es. 

1'1::.ND.\'\'TS, in her~Id1·y, 11arts han.ging down from the 
Jahr!, to the numbcl' of th1•cr, fo111· five, or six at most, 
i·c~rmhling the tll'ops in the Doric frieze. 
rENO~KTS of a s!Jip, 8.l'C thosr, S1'1'£'atners Or long C'O· 

lours whkh a1·c split and clivickd i11to two 11arts <·nding 
in points, and hung at the head of masts, 01• at tlic )'ard
a1·m l'1Hls. 

PEN DULUl\J, in merhanics, any l1em·y hotly, so sus
penth•d as that it may swing IJackwaJ'ds anti fol'wards, 
aOont somr fixed point, hy the force of gravity. 

'l'hcse altc1·nate ascents of the pen<lulum, are called its 
oscillations, 01• vib1·ations; each comµlctc oscillation be. 
ing the tlrsccnt from the highest point on one sitlr, down 
to the lowest point or the a1·ch, and so on, "" to the 
highest 110int on the other side. 'rt1c 110int J'Oun<l which 
the pe11<lulum moves, or vib1·ates, is callccl its centre or 
motion, 01· point of suspension; and a 1·ight line drawn 
throug·h the rcntrc of motion, parallel to the horizon, 
ancl perpendicular to the plane in which the pendulum 
mo\'C!i, is called the axis of oscillation. Thrrc is alsn a 
cc1·tnin pnint within cvc1·y pendulum, into which, i( all 
the matter that composes the pendulum were collcrtcd, 
or condensed as into a point, the times ir\ which the ,.i .. 
brations would be performed, would not be altered by 
such conrlcnsation, and this point is calle<l centre of oscil
lation, The length of the pendulum is usually estimat. 
cd by the distance of this point below the centre of mo
tion; heing always near the bottom of the pendulum; but 
in a CJlinder, or any other 1111ifn1·m prism or rotl, it is at 
the distance of one third from the bottom, or two thirds 
from and below the cenh•e of' motion. 

The length of a pendulum, so mrasnred to its cenfre of 
oseillatio11. that it will perform each ,·ihration in a second 
of time, thence callc<l the .sccond's pendulum, has, in the 

:~~\~~~;0 1.>0~tt~"~:1~~~ ~~~·~ f,~~~~~~!rs t:17~:~~\1~·;12: e~~>~~~ 
~1~11:;; :1e t~~~1!~~0to ce~~b~·;~~2?i8:~ 1~;1c~=~:~.e s ~;·~~~~~csf ~~~ 
ncal'iy. 

The length oftl1~ pendulum vib1·ating seconds at Paris, 
was tnunfl by Va1·111, Des ll::y~. De Gius, anil Godin. to 
t..c 440: lines; by I.>ical'd 440~ lines; and by Mail·an 440H 
lines. 

Galileo was the first who made use of a heavy hotly 
a..nncx~·<l t? a thrc~d, aud s1ispemletl Uy it, for measuring 
t1mr, rn l11s experiments nml obc;;("nations. But accord· 
ing to Sturmius, it "as Hh:rioli who first ohsrrnd the 
isocl11'011i1,;m of ]>".'nclulums, antl m:ltlc use of thrm in 
mt'asnl'ing lime. After him, Tyrho, l .. all.~1Tnt'. 'Vrddinr,. 
.Mersr111~e, .Kirci.H•1·,. ai~d otl:r1·..;, oh· ~ 1·nd the same thing; 
tl1011~1t it 1s said, w1tl1nut anv intimation nf w?1nt hnd 
~""" dwc by Hiccioli. nut it· was the cdcufate<l lluy• 
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length of one at the el}uator would be 39.00, and at the 
poles 39.206. 

And hence Mr. Emerson has computed the following 
Table, showing the length of a pendulum that swings 
seconds at every 5th degree of latitude, as also the 
length of the degree of latitude there, in English miles. 

Degcee• of !Length of Pen.I Length of the 
latitude. dulum. degree. 
--------

Jnches. Miles 
0 · 39.0H 68.723 
5 

1 
39.029 I 68.730 

10 39.032 68.750 
15 39.036 68.783 
20 I 39.044 68.830 
25 39.057 68.882 
so 39.070 68.950 
35 39.084 69.020 
40 I 39.097 69.097 
45 39.111 69.176 
50 39.126 69.256 
55 39. 142 69.330 
60 39.158 69.401 
65 39.168 69.467 
70 39.177 69.522 
75 39.185 69.568 
80 39.191 69.601 
85 39. 195 69.620 
90 39.191 69.628 

6. Ir two pendu1ums vibrate in similar arcs, the times 
of vibration arc in the sub-duplicate ratio ofthei1· lengtlis. 
And the lcngtl1s of pen1lultJms vibrating in similar arcs, 
are in the duplicate ratio of the times of a vibration di
J"ectly; or in the reciprocal duplirate ratio of the number 
of oscillations made in any one and the same timew For, 

tha time of \1 ilJration t being as p v·~, where 11 and g are 

constant or given, the1·efore. tis as ,Jr, and r as t2. Hence 
therefore the length of the hall'-second pendulum will be 

Ar, or~ = 9.i8 l inches; and the length of the quarter-

sccom1 pendulum will be -hr= W = 2.445 inches; and 

so of others. 
1. Th e foregoing laws, &r. of the motion of JlCntlu· 

Jums, cannot strictly liolcl gnod, unless the tli1·ea1I that 
sustains the ball is void or weight, arnl the gn\\' ity of 
the whole ball is collccretl into a point. In pt'acticc, 
therefore, a ve1·y fine thread, and a small ball, Unt of a 
''cry heavy matt<·r, arc to be used . But a thick thread, 
and a lmlky l.Jall, clistu1·b the motion ve1'y much; fol' in 
that case, the simple pcrnlulum be.comes a compound one; 
it lH~i ng much the same thing, as if scnral weights were 
applied to the same inflexible 1·od in several pla~cs. 

s. l\lr. Krafft, in tlie new Prtcrslrnrgh Memoirs, mis. 
6 and 7, has giHn the result of many cxprriments upon 
pt'ndulums, m,\de in different pal'ts of Russia, with de. 
tlurtions from them, from whence lie deri\'cs this thco .. 
rrm: if xis till' length of a pcn,luJum that swings se. 
condc; i11 any ~ivrn latitud e. l. and in a tempcrat111·c of 10 
degr•'C'S or Rcaumur's tl1c1·momctu, then '"ill the lcugth 
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of that pendulum, for !bat latitude, be thus expressed, 
viz. 
x = (439.178 + 2.321 +sin.'!) lines of a French foot. 
And this expression agrees very nca1·ly, not only with 
all the experiments made on the pendulum in Russia, 
but also with those of Mr. Graham, and those of Mr. 
Lyons in 79° 50' north latitude, where he found its lengtl• 
to be 441.38 lines. 
PENDULU~t, siutple, in mechanics, an expression com. 

monly used among artists, to t.listingui sh such pemlulums 
as have no pt·ovision for correcting the effects of heat 
aml col<l, from those that have such provision. Also sim· 
pie pendulum, and cletache1l pendulum, nre termB some
times used to denote such pemlulums as arn not connect· 
ed with any clock, or clockwork. 

P .EN DUL UM, compound, in mechanics, is a 11enilulum 
whose 1•0<1 is composed of two or more wires or bars of 
metal. These, by undergoing different degrees of expan
sion anti contraction, when exposed to the same heat or 
coltl, have the difference of expansion 01• contraction 
made to act in such a manner as to presel've constantly 
the same distance between the point of suspension and 
centre of oscillation, although exposed to very <lifferent 
and various degrees of heat 01• cold. Thel'e at'e a great 
variety of constructions for this pur·pose; but they may 
be all reducrd to the gridiron, the mercurial, and the le
ver pendulum. 

It may be just observed by the way, that the vulga• 
method of remedying the inconvenience at·ising from the 
extension and contractiun of the rods of common 11endu .. 
lums, is by supplying the hob, OJ' small ball, with a screw 
at the lower rnd; by which means the prudulum is at any 
time made longer, or sho1ter, as the ball is screwed 
downwa1·ds 01· upwnrds, aucl thus the time of its ,·ibra
tion is kept continually the same. 

Thegridi1·011 pendulum was the invention of M:r. John 
Har1·ison, a \'Cl'Y ingenious artist, and cdcbratcd fnr his 
invention of Lhc watch fur li11<ling tlie 1lifft'.l't'f!CC of lon
gitude at sea, al.Jout tlie yca1· 1725, and of sevel'al oth('l' 
timek.crpers and watches since that tim12; for all wliicU 
lie 1'creh•cd ihe pat·liameutary reward of between 20,000 
and SO.ODO pounds. It consists of five rods of steel, arnl 
four of hrass, placed in an alternate order, the middle 
rod being of steel, by which the pendulum-ball is su:i
pemlccl; these rods of brass and steel, thus placed in a.n al 
ternate ol'clcr, arc so connecte<l \Vith each other at ibcir 
ends, that while tlic expans ion of the steel rotls has a 
tent.lency to lcug thc n the peudulum, the expansion of the 
b1·ass rods, actin.i; upwa1 ds, tends to shorten it. And 
thus, when tlic length of the brass a111I steel l'IHfa is duly 
p1·01rn1•tio11e<I, thci1• cxpa11sions and contractions 1\ ill ex
actly lHtlance aHd correct each othe1·, and so ]H'Csene 
tl1 c pc111lul11m in,1 a1·iaUly of the same length. 'rl1e simpti. 
city of this ingenious contri vance is mu ch in its favour; 
anti the tlifliculty of adjustment seems the only objection 
to it. S('e LONGITUDE. 

Mr. llanison. in his first machine for mcnsul'ingti mo 
at sea, applied this combination of wirr8 of h!'ass a11d 
steel, to prc\'ent any alt('1·ations hy hrat or rold; and iu 
tlrn machines or clocks he has mallc for tltii;; purpww, a. 
like method of guarding :igain!,t the irrrgula.ritic:; aris. 
ing from tliis ca.use is u:setl. 

'fhe mercu1•ial l'endulum was the in rention of the rn 
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~\·11ir111"! )lr. t,.1·a11ain. in cof,.,,·t1u1•nt'"C 11i "l~eral t•x11eri· 
1111·11ts l'l'l;1ti11"' to tlit• n1all'J·i;,Js uf \\hirli lll'llt.lulu111s 
mi.~i1t lw funu~tl. tll t 71.5. lts l'od is math- HI' l.11·ass, and 
hl'a1tdwll tcJ\\al"CI~ j;..., Jo"Cn.'I' encl, so as to l'111h1·acc a CY· 
li111lril' ~la:-.s H'"'-id I ;J 111· 1-l imllL·s lung, and al10~1t two 
i11d11·s 1li;u11ctt•1·: whid1 bt•ing filled about l\\<'lvc rncht•s 
,1('1·p "uli 111r1 ru1·.), l'oi-111~ the \Hight. or !Jail ,,r Li1l~ pcu-
1\11~11111. lf 11po11 t1·ial thl' 1·xpa11siu1111, the rod is found too 
!;l"l';tl ft._l' th:,t uf till' 11.lt'ITUI')' llllll'C lllt'l'.rUl'J 11111st I.Jc 
11 .. ;11Td into tlir H·ss1 I~ 11' the e:·q1awsw11 ul lhL· 111l't-cu1·y 
t'Xl"l'l'tls that of tin: rot!, ~'1 as lo u<.T~si1111 ll1c l lock to ~o 
J°;\<;f "ilh lit•at, sn111c 1111·1-curJ 11111st bc takn1 out 1.1l" 1he 
\ l'~~1·l, so as to l'lliu1·t1·11 Ilic rulu11111. Ami tl1us 111ay the 
1·xpa11i.;ion aud cunt1·artio11 of the cp1ek<iiht:1• in the i.;l:t."lS 
ht• 111allr cxactlv ti1 Uala11rc lite cxpa11s1011 a11d cnntracllull 
of tin: pl'llliul111;1-1·ud. ~o as to lll'l'!';t'l"rn UH· tli.~t;111~:e ul' ~he 
u•nt1·1· uf oscillation fr»m the point of suspc11s1011 JJI\ arin
bh the same. 

·~1r. G1·aham made a clock of this sort, and compared 
it \\llh 011c of tlic Lr:iotof the co111111u11 s11a·1, fur tl11·cc .)Cars 
t11,;t·tlu.'1·; wht•n he fountl the erru1·s of !tis O\\ll but about 
011l'-eiglitl1 part of those of the latter. 

~fr •. Jolm Ellicott abo, in the )'C<U' 1758, constructed 
a prndulum 011 tile same principle, I.Jut tliffl'l'in,i; from 
l\11·. Gralrnn1':-; in many pa1·ticula1·s. The rod of Mi· . .El. 
lirott's pendulum was composed of L\\O bars only; the one 
of L>rass, and the other of steel. It hat\ l\\ o le\CJ's, each 
('itl!)taining its balf of the I.Jal! or weight; with a spring 
1111dcr the lower part of the 1.Jall to 1·rliern the Jc,•crs 
from a co11r:;itlcralilc part of its weight, ;rntl so to rcnllel' 
thci1· motion mol'e i:;mooth and easy. The onr lr,·er in 
l\lr. Graham's con!!.truction was al.Jove the IJall; whereas 
boih the levCl's in l\lr. Ellicutt's wc1·c \\ilhin the IJall, 
and cacli level' had an adjusting- scrC\\', to lc11gthe11 01· 

."ilwrteu the lever, so as to 1·cm.lcr the at.ljustml'nt the 
more perfect. 

l\!Jl\\ilhstandin,i; the great ingenuity di•played by 
these rnry eminent artists on this const1·uct1011, it must 
farthc1· be obsencd, in the history ol' improvements of 
1his nature, that Mr. Cumming, a11otlu.•1· eminent artist, 
}1as given, in his Essa.) s on the Principles of Clock and 
Watch \Vork, an ample tlcsc1·iptiun, w itli plates, of a con. 
st ruction of a pendulum with levrrs, in which it seems he 
hns unite·l ti.Jc proprt·ties of Mr. Graham's and Mv. Elli
ortt'..;, witliout IJeing lialJle to any of tlte •lcfi:cts of either. 
The rod of tliis pl·ndulum is composed of oue flat bar of 
IJ1·ass. antl two ofs1ccl; he uses three lcvC'rs "ithin the lJall 
"f the pendulum; ant.I.. an1or1g many othel' ingenious con
trirn.nc('s for the mut·eaccurate atlju~tingof this prndnlum 
to mran time, it is provitled \\ ith a. small llall and screw 
brluw the principal ball u1· weight, une entir<' revolution 
of which on its screw will only alter the rate of the 
dflrk's going one srcotl() prr day; and it<> circumferenre 
1CJ tli,·idctl into,..so, one of which di\'isions will thel'eforc 
altr1· its rate of g 1ing one second i11 a month. 

PE~D"CLUlt-dc,ck, is a dork ha\"ing its motion regu· 
lattd l.ly the vilu·ation of a pendulum. 

It is contl'Orcrh'tl Letweta Galilro ancl lluJgens, 
vdiich of the two first applied the p~nt111l11111 to a clnck. 

ma~~t~:: ;l~('.~y~ri~q r~:l~ic~~i~~~'~:~~::~' u~1~~\.~i18th:~ 1~~~;:~ 
bt 111 rxtrnt, \Ht·e all equal in timr; he soon prrceivl'tl, 
that a i•cmlulurn applied to a clock, so as to make it de-
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sr-Tilie ~HTS tit' a cyrloi 1J, wonM l'l'rtir_y the oll1l'l"\H!ii: _una .. 
\t1Hlalilc i1Tl'g11la1·itil''i of tlir rnotiun of the dork; «irH c, 
thou~h tl1l' ~l'' l'l'al raw;t·~ of tliosc i1·1·rg-ula1·itit•-; !ilio•ild 
ocrasio11 the }tl'ndulum to 111akr ~i·ratc1· oi· !-illlallt•r nLra
tio11s. 'rt, Irr \ ii·tul' ul' tl1l' cn.'fuitl, it would still make 
tlll'm J;l'l"ft•t·ilJ l'qual in puiu(of tiruc: a11d the tuoti(JJI 11f 
the rlock gon•r11l'<I IJy it. wo11l1I tht.Tcforc UC' JH't'bt:1·rl·1l 
)H:'tfottlJ rqual.Jlc. llut the dillkulty \\a~. ho\\ to make 
tltc p1111lul11m t.lcsn1bc al'f'S 111' a C.)dohl~ fo1· 11atu1·ally the 
11c1ululum, IJt•ing 1it·d to fl fixed i1oi11t, um 0111) th:s.·1·iUr 
cinular an:s about it. 

Hnc .Mr. Ilu)gr11s rontrhed to fix the il·on rnc1 of 
wi1 c. "hil Ii bra1·s the I.Jail CH' \H'i_;·ht at the top. to a sil
k<>n th1·e;ul, placed het\\'l't.'11 two CJ cloi«lal chcd1.s, or t\\O 

little arcs of a cycloid, ma<le of metal. lknrc tlic motion 
of \·ibl'atiu11. appl) i11g surcessivrly from one of those 
a1Ts to the other, the. tlu·cad, \\ hkli is cxtJ"emcl} fh·xibk, 
co1sily assumes till' fig111·e of them, and by that mean~ 
causes the ball ur Wl'1ght at the bottom to dcscl'ilic a ju~t 
nrloillal a1·c·. 
~This is doubtless one of the most ingrnious and ustfol 

i11n11tions many agl's haH' pl'oducc<l; hJ mc1rns of" liirh 
it has been asse1'lc<l Uie1·c ha\'e IJccn docks that woultl 
not vary a single scconcl i11 Sc\·c1·01l days; and the same 
invention also gave rise to the whole <loctri11l' of iurn
lute and ernlute cur\·cs, with tile rac.lius au<l t.legrec of 
curvature, b.:c. 

It is tl'l1c, the p~ndulum is still liable to its i1·1·rg11la1·i. 
ties, how minute soevm· tlH'y may be. Tltc silker1 th1·t'ittl 
by which it was suspended. hl1tll'tcns in inoi"it \\ ratlitr, 
and kngthrns iu d1·y; by \\l1it'h mc.a11s the lrng1h of' the 
"Whole 11endulum, and consrqucntly the times uf tlie ,·i· 
l.u·ations, arc somewllrtt val'icd. 

'l'o ol.J,·iatc this incon\'Cnil•nce, M. Dr la llirr, instead 
of a silkeu tl1read, used a little fine sv1·ing; which was 
not indeed subject to shorten ancl lf'ngthen, from those 
causes; yet he found it g1·ew stiffer in cold \\C'athC'1', an1l 
then made its \'il.lration fastc1· tlian i11 warm: to \\hich 
also we may add its expansion and contractio11 l.IJ Ju·at 
and cold. He tbe1·eforc l1ad 1'Ccou1·se to a stift' "ire or 
rod, firm from one end to the other. Jndccd, by thi!t 
me~ns he renounced the advan~agrs of the c.)Cloid; but 
he loun•l, as he says, by cxpe1·1enc·e, that the' ibratiuns 
in ci1·cular r.rcs a1:c pe1fo1•mt·tl in tirnrs as equal, pro\ id· 
eel they arc not ol too g1·cat cntrnt, as thosr iu ryrloitl~. 
Dut the cxpe1·imr11ts of sit• Jonas ~foote, and· others, 
have t.il'monst1·ated the contrarv. 

'l'hc m·tlinary causeR ~r the irr<'gularities of pcndu
)ums Dr. Dedrnm asn1bC's to the altt'rations in the 
gravity and trmperature of the ai1·, which inc1·easc and 
diminish the weight of !hr ball, au<l by that rnraus make 
the' ibrati~ns ?reatr1· and ks~; an arrcs~ion or wrigltt in 
the ball Le111g: lound by 1·xper1mcnt tr> acccle1·ate the mo
tion of tlit• 11eralulum; foa· a weight of six po11ut.ls ;ult.led 
to the ball, Dr. Del'l1am fount! made his clork gain thir
teen seconds cn-ry day. 

A gen~ral remcd.) against the inronvenirnces of pt:n· 
dulums, ·~to make them Ion[.;, the baJI hra,y, and to ,j. 
Urate but rn small a1Ts. Tlirse al'e the usual mra11s nn· 
~~'.~;~(~',;,England; the cycloidal clocrl.s being 1;enro 11ly 

P1·11dulum.r10.cks l'C'iting again~t the s.un1· rail hare 
Ueen found to mOuence each other's 1uotion. See the 
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Philo•. 'I'ranq. numh. 453, sects. 5 and 6, where Mr. 
Ellicott has gh'cn a curious and exact account of this 
phenomenon. 

PBNUVLUM, royal, a name used among us for a clock, 
whose 11l'IH.lulum swings seconds, and goes eight days 
without windmg up; showing tlie hour, minute, antl sc~ 
cnnd. 1.'he numlJcrs in such a piece are thus calculated: 
First rast up the seconds in twelve houl's, "hich arr the 
beats in one turn of tlie grrat "heel; and they will l.Je 
fount! to he 43200 = 12 x 60 x 60. Tl1e swiug-whcel 
must IJc so, tn swing 60 seconds in one of its l'e\·olutions; 
now l1•t the hair of 43200, viz. 21600, Ue divided by so, 
riud the quotient will be 720, which must be srpnratc<l. 
into quotients. The first of these must be 12, for the 
great wheel, which moves 1·oumJ once in 12 hou1·s. Now 
i20 divided IJy 12, gives Go; which may also Uc conve
niently broken into two quotients, as 10 and 6, or 12 and 
5, 01• 8 and 7!:, which last is most convenient; a11d if the 
1,i11ions arc all taken 8, the work will stand thus; 

8 ) 96 ( 12 
8) 64 ( 8 
8 ) 60 ( 7! 

so 
According to this computation, the great wheel will go 

t·nund once in 12 hours, to show the hour; the ucxt wheel 
once in an hour, to show the minutes; and the swiug
wlll'd once in a minute, to show the seconds. See CLOCK· 
lVOHK. 

I) EN EA, in botany, a genus of the monogynia or1lcr, 
in the tftranchfa cJass of 11lants; and in the natural me
thod 1"anki11g with those of which the o••der is doubtful. 
'!'he calyx is diphyllous; the corolla campnnulated; the 
~tylr quad1·angular; the capsule tetragonal, qt1adri1ocu
la1·, and octospc1·mo11s. 

l'ENELOPE, a genus of bit·ds of the order of gallin:e. 
T/1c cliarartrrs of which are: the beak is bal'e at the !Jase; 
the hc;1d is covc1·rd with feathers; the neck is quite 1Ja1·e; 
the tail cm1-,isls of twelve principal feathe1·s; aml the foet 
~re f"nt' the mcist part hare. Linnreus, in the Systfma 
Naturre. enumci·ates six species: I. Penelope melcagr·is 
satyra, or linl'ned pheasant. Latham calls it the hortwd 
tu1·kry. TliiH sprcics ii; larger than a fowl, an<l smaller 
than a tu1·krv~ Tile roloul' of the iJill is brown; the noci
tl'ils, foJ'ehrtld, and space 1·ound the eyes arf' covered with 
i:;lcnder black hairy frathcrs; the top of thr head is rNL 
Jjpfiint.I eal'h eyL~ tli('re is a fleshy callous blue suhsrnnr·c 
Jike a horn, wliich trn1ls bark" :ud. On the l'1H'f'part of 
tlic nerk and thrnat tlwr·c is a loose flap, of' a tine Ulu~ 
COIOUI'. TIH\.l'l-:Cd witfl orange SIJOtS, the }OWl'I' }J~U·t of' which 
is 1.Jrs1•t wilh a few J1ait·s; down the middle it is snmc
" liat loosel' than on tlte sides, being wl'inldrd. The 
IJrrast and up(H't' part of thr bark a1·c· of' a f'nll 1·<·tl r.0!0111'. 
'l'he nrck anti hreast a1·c inrli11ed to yrllow; the othrr 
parts or th~ plunrngP and tail a1'c of a rul'uus brown, 
marked all nnr wati \\Iii tr spots rnrompllssctl wit It hi ark. 
'!'lie leg'i arr somewhat whih', arnl furnic;hed with a S(Hll' 
l>cliincl rarh. It is a. native of B1·11~al. 

2. Thr jlf'1t<'lflpr mrleagri~ rl'ista.ta. is about the size 
of a ro~ I. IH'illg Hhout two frrt six inrlws f()ng. The liill 
is two inrhes lfl11~. an cl of a hi ark cohu r·; the sitl l·~ of the 
J1ead a1·c cm t•1·rd witb a nakd p urplish hh ?• ~!-i11. in 
"hich the eyes a1·e placed: heneatb the throat, for au iucb 
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aml a lialf, tl10 skin is lnose, of a fine 1•cd coln11r, 1tt1h 
covePc1l only "ith ·a few hail·s. The top of' the lu•nLI is 
furuished \dlh long feathers. wliicli the birtl ran crcc·t a'" 
n Cl'cst at plc·asul'f; tl1e genc1·al colour of the plu111ngc i"' 
brownish IJlack, glossed over with copper in sonic ligbts; 
but tlte wing-coverts have a greenish and viokt glns"l. 
'They inhabit .Brasil and Guiana, where tltcy ~u·e often 
made tann~. 'l'he.y frequently make a noise not unlike 
the word jacu. Their tlrsh is mucl1 rsteemed. 

3. Pcnrlnpe crax cumanensis, callcfl by Latham, &.c. 
yacou. lt is bigger than a commo11 fo'''· The bill 18 
black; the head feathers al'e Jong, pointed, am! form a 
crest, which can !Jc e.recte.d at plel:!su1·e. It ltas a naked 
mrm~1·ane, or kind of wattle., of a dull black colou1·. The 
blue skin comes forwa1·d on the bill, but is not liable to 
change colour like that of the turkey. 'l'he plumage hai; 
not much Yariation; it is chiefly brown, with some white 
mar·kings on the neck, b1·east, wiug-cove1·ts, and bcJly. 
'l'his species fohabits Cayenne, but is a Vel'y rare bird, 
being met w~th only in the inner parts, or about the 
Amazons' country. Tlrnseseen at Cayenne are mostly 
tame ones, for it is a familiar bird, and will Ureed in that 
state, and mix with other poultry. Jt makes the nest uu 
the ground, and hatches the young there, but is at othei· 
ti1nts mostly seen on trees. Jt frequently erects the crest, 
when pleased, 01• takc11 notire of, and Hkewise spreads 
the tail upri~ht like a fan. in the manner of the. turkey. 

4. The pipile. or as it is call<'d, nax pi pile. is Ulack in 
the belly, and the back brow11 stained witl1 blark. 'J'he 
flesh on the neck is of a gl't't!n colour. It is al.Jout th tl 
bigness of tl1c former, and lrn.R a hissing noise. 'l'hc head 
i,~ partly black and partly white, and is ;ulo1·11cil wilh ~\ 
short r1·est. 'l'he space about the ryes, which a1·c black, 
is wl1ite; the fret are 1·e1). H inhabits Guiana. 

5. 'J111('1 m!'lrc-til is .about Ure size of a ffrn I. and shaprtl 
somewhat like it. The space rn1111d tile eyes is bare, awl 
of a pale rl'tl; the chin, till'llat. and forcpa1·t of the neck, 
a1·e scar·cely CO\'CrC'd with fratlie1·s; but the tl11·oat itself 
i!:> bare, am! the membraur elongated tn half an inch or 
mm·e: botl1 this and thC'= skin 1·01111d the el' l'S rliangc co. 
10111·. and hPcome deeper and thickl'1·. "'.hen the hirtJ is 
il'l'i tatC'fl. Th<" hetld frathrrs a1·c )ong-i,.h, so as to np
]l<'tt1· likt~ a nest when r·ai;;;rcl up, '' liirh tlic bird oftt:n 
docs whl'n agittttrd; at whid1 ti mt• it also rrects those of 
tile whole Uotly. "llll so disfi~·111·1·s itsrlt' a.;; to he sca1·ccly 
known: thr gt·ncraJ colour ol' th e pluma~l' is a g1·<'t'11isb 
hlack. This spC'rit's is ro1111111ir1 in till' wood~ of Guiana. 
at:\ tlis1ann• from the sea. T!ir frmalu makes hc1• urst 
on SOllH! l r1w lrnshy ti-er. as 1H'nr tlu.• t1·1111k a8 possil.ile, 
anil lays thrern1· fourrJ:;µ;.~. \\ ·lw11 tl1e younga1•t• liatch~ 
f'cl. tlit'.V dC:'sr rnd with ti,:.· molhc1· aflc1· lf•n 01· twd'c days. 
The 111otlH·1· arts as othc1· lhwls, sn·atdiin~ nu the g1·011n1l 
like a lt C' 11, and Urnodin~ th e ymlng. whif'h quit thrit• 
r111rsr tlw moment they ('iii! s hift f111· thrrn~wlvrs. 'l'hry 
havt• t.wn lmwds in a yra1:; 011<' in 01•rc111bero1· January, 
the othe1· i11 !\la) n1· Junf'. Thi• IM1t time of fl11diug tlu:c;:p 
hi1·i!s is mn1·nin.~ n1· t'\'Pni11p:. b t• in~ thcn mrt with on such 
ti-Cf's who~efruit thcv fred on. a111I are di .,roH'rrcl bv some 
of it fall in~ ti> th(' g"1·1111nd. Tht• ) nun~ bird~ arr· ra~ily 
famrd. and seldom fo1-sake fht• plareR whrl'c tl1t•y hnYe 
hcf'n hruu~ht up: thr.v nt:etl 1111t be bnu~rd. a<.i tliry µl'l•fr1 · 
th r l'On<;ti11g 011 ta!I trees to any othu place. 'l.'heir Jlcsb 
js much cs tc t•mccL 
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6. The \"ol"iferating pcnrlope. The \11!1 or tl1i• \Jiril is bang down an inch, Tl1e whole tr1111k of the •.tern was 

of a greenish rol1uu·: the liack is bl'Own, the b1·rast green, fuu11d tn hr hollow, the outwal'd ml•mb1-:u1c- .hrmg ~c~y 
anti the lu:lly ol' a whitish brown. Latham rails it the st~·ong, anll about the t<'nth paJ"tof an incl~ tllH k; w1tl11n 
U'.) in~ c111·a~suw. It i'i alJout the bignc8s o a crow. tl11s mcrnln·auc appt·and anutlu .. 't' much tlunncl'; and be-

Pf<;~GlJlN', in ornithology. Sec ALcA. tween thrsc two 111rm~1·anes, in the pinnated part of ~he 
PENN~\NTlC, a genus of th£' pnlJgamia tlio:.'ci<i dai:;s t1:u11k, i1111umcrablc httle yl'Jlowbh c,a;g-s! ah~rnt th_e .s!ze 

aml m·th.'I'. There is no cal)'X; the corolla is the-petal- o.l a \\lute poppy-seed, we1·c srl'11 ~Juat1~1g_m a "1.uhsb 
ll•d; st;tmina fh'l': 11crianth11rn three-sided, two-cl'llcd. liquor; ab~ut tlircc part~ of tlw rnnt_J "1th111 th~· n111er 
'l'hri-r is one spcdcs, a hcl'U of I\cw Zealaud. ~nemU1·anc is fi'.lrd lJy a krnd of~l'll 1 1\nsh Uone; ll11s ~one 

PENNA.TULA, or St:.A-PE~, a genus of zoopl1ytr, is abo_ut two. 111c~1e'i and .a halt_ l1~ng, and one twentieth 
which, though it swims al.lout freely in the sea, appl'oad1ts of au rnch tl11ck; rn the nnddlc ll is !:>qtHu·<.·, but towal'ds 
near to the gorgonia. This genus J1ac; a I.tone along the the ends _it ~rnws round _and \"Cl'Y tape1·, that end I.wing 
middle or the inside, whirh is its thief suppo1·t; and this finest. WlncJi IS J~eX~ tltc Jtlllll::t.ted part ~>f the tr1111k. 'l'Jiis 
bone receives the supply of its osseous matte1· l.ty tile same ~one is_ cuvcr~d tn its whole length with. a dca~ yellow
Jmlype-mo11tl1s that furnish it with nourishment. _l .. i11- 1sh ~k~11, "lncJ_i at each ~nd ru_ns out mto a h,r;amcnt; 
nre.us 1·cckons seven speties. It is ccdaiul_v an an1111al, one is .111~e1·tcd m tl,1e top ol the p1n11atell trunk. aud the 
and as such is free 01· lurumoth·e. lls l..10cl) grncl'ally othc1· 111 the top ol the naket.l ti·unk; by thr help of thr 
expands into processes on tl1e upper parts, anti these pro- upper ligament the end of the bone is ritl1cr bl·nt into an 
sesses 01· branches arc fu1·11i~lil·d with rows of tubular at'l'h. or disposed in a straight line. The fins a1·c com
tlcnticles; they ha\'C a pol) pc-h!.!ad proceeding from each posed of two skins; the· out\\-;u·d 011e is strong and lcath. 
tube. cry, amt covered ove1· with an infinite numUc1· uf crim. 

The qea-p~n is not a COl'{11Ii11e, Out 1lii;ting11is}1rd ft•om son stl'eaks; the im1er &kin is thin and fra11spare11t; tlle 
it by tltis specific difference; c01·als, corallincs, alcyonia, suckers a1·e also in the same manurr cumposctl of two 
and all that oi·drl' ol' bcingc;, adhere firmly by tl1cil· bases skins, but the outward skin is sumetlii11g softer. Iloth 
to submarine subsb\nrrs, but the sea-pen eitl1e1• swims the fins and anc.J suckers are hollow, so that the ta\ ity of 
about in the watel' 01· floats upon tltc surface. the suckrrs may communicate '"ith those of tile fins as 

Jts A"<11c1-al appearance greatly rescm\Jks !hat of a the ca\ ity of the fins dors with that of !ht trunk. D1·, 
quill-fraU1er of a bird's wing; it is about four inches Jong, Shaw, in the History of Algirrs, S<lJS, that these animals 
and of a red1lish colo111·; along thC' bark there is a groove arc so luminous in the water, that in the night the fi1'h
f'rom the quill part to the extremity of' the fcathcl·cd part, crmcn c.Jisco\c1· fi~hes swimming about in \·al"ious depths 
ns th('I'{' is in a pen; the fcaU1rrcd part consists of fins of the sea by the Jiglit they give. Fr·om this extl'ao1·<.lin
prorccding from the stem. The fins move the animal a1·y quaJity, Linnreus calls this species of the sea-prn 
barkwanl and fon\'ard in the water, and are furuishcd pcnnatula phos11horea; aud rcm:u·ks, after giYi11g the 
with surkel"s or mouths armed \!titl1 filanwuls. s~nonyms of other autliors, habitat in oceano funtlum 

D1·. lloadsch, of Pragu(' had an opj1ortunity of obscrv- illu~nina11~. 
itig one of these animals alive in the water, and he gi\·es 1I'here a1·e other kinds of sea-tlens, or species of this 
the following account of" hat he saw: ''A 1>01·tion of the animal, "hich have not a resemblance to a J>en. 
stem coutractcd, and became of a strong purple colour, · PENNY, fo1·merly a iodlver, but now a copper coin, 
so as to have the appearance of a ligature J'ound it; this 'I'he penny was the first silver coin sti·uck in England 
appaL·ent ligatu1·r, or zone, movcll upwa1·ds and down- by our Saxon ancestors, being the 240th part of their 
wards succ('ssh·sly thl'ough the. whole length of the stem, 1rnund, and its true weight was about 22~ grains troy. 
as wrll the fratl1c~·cd as the naked pa1-t; it ~rgan ?t the In Ethrldred's time, thr penny was the 20th part of 
bottom! and monng upwards to ~lie otLer ext1·em1ty, .it the. troy ou~ce, a.nd eq_nal m weight to our threepence; 
thrru disappeared, aml at the same 111stantappraret1 agam \\l11cl1 value it reta111cc.J till the time of Edward the Third. 
at the bottom, amt asccntl~·tl as bel'orr; b_ut as it ascent.led Till th.e time of king Edward the First, the penny was 
through t.hc fcath.r1·l·d or pinnate~ part, 1t became pale1·.~' struc~ w1tl1 a cru.ss so deeply sunk in it, that it might, on 
'Vlir11 tl11s zone.'" much ~011sh'1ctcU, t.l1e trunk al.lute. 1t occasions. be easily broken, and parted into two hah·t>s, 
!-tWClls. and ac,1u11·rs the form of an 0111on; thl· cunstnc- thence called halfpence; or into four, thence called fourth· 
tion of the trunk gins thr colour to thr zunc, fu1· thr in- ings, or fa1things. But that pt·ince coined it withoutthe 
termcdiate pal"t~ ?re palrr in 1n·oportion as !he zon~ be- ~1·oss! instead of "Iii ch lie str·uck round halfpence and 
romrs dcrper. I he end of the naked trunk 1s so1uet11ues iarthmgs: though there are said to be instances of sucb 
tun·l·.<l likc a_hoUk; and at its extr~mity the1·c is a _ sirn~s round. half~ence haviiy; been made in the reignofl.lenry 
01· d11nk, wl11l11 gro\'r'S deeper wlule the purple rrng 1s the Fu-st, 1f not also m those of the two ".illiarns. 
~r.;cending, null sl1~~lower as it is coming down. 'l'he Edward the Fi1·st al.'in r-etlured the weight uf the pen, 
f111r..; ha\'r four mot1011s, up" a!·d and tluwnwa!·d, and nr to a stamlard; ordcl'ing that it should weigh 32 grains 
back\\ard and forv.a1·d, fi·om right to left, and f_rom lc~t ot wheat, taken out of the middle of the ear. 'l'his ])l'D· 
to right. The ~rshy filan~ent~, 01· claws, move •.n nll d1- ny was called the penny stcl'ling; awtl 20 uf lhrm were 
rt'ctious; and "1th the C) lmtlr1cal part from which they to weigh an ouuce, whence the penny became a weight 
proceed ai·csometime8 protruded from the fins, and some- as well as a coin. 

tinv:,~:.:dii:~1e~~:~I~ ~;.~~~nimal the following phenomena th~~6!.~el;.,\~1 ~f ~!"'~:~ t~~n~~;i~~ ~~,;v~~ ~~~~~:~~.;~h~ 
were d1scovr.'·ec1:. \\hen the trunk was opened _len.o;th- Sixth it was the S2nd Jiarl; by the sth of Edw:u·d the 
"ise, a saltish hq11or flowed out of 1t, so V1Sc1u as to Fourth, it became the 40th, aou also by the s6tb of Hell' 
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i•y the Eighth, aml afterwards the 45th; but by the 2n<l 
of EHzabeth, 60 pence wc1•e coined out of the ounce, and 
during her reign 62, which last proportion is still obsen'· 
cd in our times. 

PENNY-WEIGHT, a troy wright, being the 20th part of 
an ounce, c011taining 24 grains: each grain weighing a 
grain of wheat gatl1c1·ed out of the middle ufthe ca1·, well 
dried. 'file name took its rise from its being actually 
the weight of one of our ancient silver pennies. Sec 
PENNY. 

PENTAGON, in geomeh'y, a figure of fi1•e si<les an<l 
fi\•e angles. 

Ir the five sides are equal, the angles arc so too, an<l 
tt.e figure is called a l'egular prntagun: such is ABCDE 
(Plate CXll. l\iisccl. fl;. 184), inscribe<l in the circle. 

'l1hc most c•rnsiderablc pl'Operty of a ventagon is, that 
one of its sides DE, is equal in power to the sides of a 
hexagon and a decagon, insc.:l'ibed in ~lie same cil·cle 
ABCDE; that is, the squa!'c of the side DE, is equal to 
the sum of the squares of the si<les dE and Eb. 

The area ofa prntagon, Jike that of any other polygon, 
may be obtained by rr.soh' ing it into triangles. Sec the 
articles Tau.NOLE and PoLYGoN. 

Pa11pus has also demonstrated, that twelve regulat· 
pentagons contain mm·e than twenty triangles inscribed 
in the. same circle. 

The dodecahedron, which is the fourth regular solitl, 
consists of twcl ve pentagons. 

In fortification, pentagon denotes a fort with five bas. 
tions. . 

PENTAGRAPH, or PARALLELOGRAM, an instl'ument 
whereby de!;igns of any kinll may be copied in "hat 
propol'tion yuu please, without being skilled iu drawing. 

A peutagraph is composed of 4 bars, ABDE, Plate 
CIIL. l'edomctel', &c. flg. 4, usually of brass; the bat• A 
isjointcd to ll at b about the mil.Idle, and at a it is COil· 

necte<l with E: the bar B is the same length as A; and 
at dis jointed to the bar D, whose end is connected with 
the en<l of E; these four bars form a parallelogram: thus, 
ba = D, and bd = E. To the other end of the bar A, a 
tube Fis soldered, through wl1ich a pointed brass rod e, 
callee! the trncer, is put; the end of the bar B has a slider 
G upon it, which has a tube similar to F; another slider 
I of the same kin<l is mounte<l on the bat· D. These slid
el'S have sCl'ews, by which they can be Hxc<l at any dis. 
tance. Under each of the joints of the base, a small tube 
is fixed, in the bottom of which is a small castor as H, 
"'hich makes the instrument J'un easily on the tal.ile. 
'Vhcn tho instrument is used, the. two Sliders Gl mt1st 
be set cxndly in a line with the tube F; when it js re
quired tu make a copy of a d1·awing of the same size,! he 
sliders must !Jc set so that from F to I is the same dis. 
tance a8 from I to G, tile tube I must then have a wire 
}Hit tlu·1n1,;h it, whose lowest end is fast scl'cwcd to a 
heavy leaden weight, L; this must have three sha1·p points 
in tile under side, so that when it is set on the table it 
1nay uot be liable to move; then if a design or drawing 
is laid urnler the tube F', and the point of the tracel' c.lrawn 
over the lines of it, the point of the pencil at G will ile
scribc a similar figure. If the drawing is to be 1·edurctl 
to one-hatrorthe size, the weightmnstbe put to the sli<l
et· G, and thP pcuril into I, without moving either sli<l
ICr; then !Le distance from the tracer to the fixed point 
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or weight I,, is twice the distance of the pencil to t11e 
wt'iglit. The rule for setting the slidel's for any propor
tiou is, as the tlistance between the tracer e and the fixed 
p11i11t L, is to the distance between the pencil G and the 
same. so is the length of any line <lescdbed by the tracer~ 
to the. length of the Jinc at the same time described by 
tile pcudl. To amid the troulJle of measuring these dis
tances each time, tLe Ual·s ll and D are divided into ten 
or twcuty ol' the most common pl'oportions, by \'thich 
divisions tl1e sliders al'e to be fixed. 

Tl1c construction of one of the sliders is sl10wn in fig. 
5: wliel'e 1\1 is a piece of' Urnss, to one corner of which a 
tulle g is so!tlc1·c,l; an opening of the same width as tho 
Ua1· is cut in this, and a rnver N is screwed on with two 
sct·ews: this cover has a screw with a mill-head through 
it, by which the slider is fixed. A piece of b1·ass O, a 
little bent, is put between the bat· and the under side of 
tlic co,·c1·, and whose elasticity preyents the slider moving 
too freely when the :ac1·ew is slack, and defends the bar 
from being scratche<l by tltc en<ls of the screw when it is 
fixed. 

Fig. 6, describes the method of making tho joints of 
the rods: P is the end of one bar, which 11as a steel spin~ 
die p scl'ewed fast to it, the other I.Jar o has a cock "C, 

sc1·cwc<l on, whose upper e11d projects over the tube t, 
anll has a hole through it, just over the hole in the tube. 
The en<ls of the spin<llc P arc put between the holes in 
the cock an<l the hole in the tube, if the spin<lles are well 
fitted, this joint is very steady, and without any shake. 
The lower en<l of the tube t has a hole <lrille<l in it, into 
which the spindle 'V of the castor is put, the castor iB'. 
kept from falling· out of the tube, by the point of a small 
screw guing th1·o ugh the side of the tube t, which takes 
into a notch cut round in the top of the spindle w. When 
the machine is used, a fin e line, RR, is i111t thl'ouglt 
rings in the cocks bd, and tied to the 11encil; the othe1• end 
has a loop to be hooked over the thumb of the operator, 
by pulling which he can raise the pencil at D, when he 
does not wish it to mark. 

l'ENTAl\!ETER, in ancient poetry, a kiud of verse 
consisting nf five feet, or metres, wheuce the name. 

PENTANDRIA, in uota11y, one of Linnreus's class 
of plants, the fifth in orclc1·; the charactel's of which arr, 
that all the plants comprchcnde<l in it have hermaphro
dite flowr1·s, ~n.th fi~e stamina or male pa1·ts in each; 
they are subd1nUed into orders, which nre c.lenominatetl 
monugynia, tligynia, trigynia, &r. according as tliere 
arc one, two, tln·ee, &c. pistils, or female pa:·ts, in each. 
ffower. 

PENTAPETES, a genus of the dodecantlria order, 
jn the monad c!phia class of plants, anti in the natural 
method r•anking unc.l er tlic 37th 01·der, columnil'crre. The 
rnlyx is double; the stamina are ls-in number, of which 
fiyc uc casfrated and long; the capsule qninquclorula1• 
an<l polyspt1·mous. The1·c is but one species knO\\Jl in 
the gat·_dr11s of' this count1·y, viz. the phcenicia, with hal
bcl't-pomtell, spear-shaped, sawed leaves. It is an an
nual plant, a nafo·e ofln<lia. 

l'ENTHORUlll, a genus of the pentagynia order, in 
the pentan<lria class of plants. 'rhe cal)X is <111i11qurfltl 
th~1·e are either fi,·e petals 01·nonc; the capsule is five
po111trd and quinquclorular. There is one rsperies. 

l'ENTSLE.M ON, a genus of the <lidynamia angios-
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prn111,, rh'i" <\1111 011lt-r. Tlw cal) x b fhc. Jr;wril; the 
romJL1 hiLtlJiah·, Hntrirll5C.:; l1Uclimc11t ur ;\ 5ll1 stanlt'11, 
J1.':ll'tlnl above: captiuks h\o-cclkd. Tlu:rn arc!? !1l'e
CH's. 

PE~tDJ nn \.in astronnm)·· a partial shade observed 
IJ•:twrru tlie l'l'l"frfl !ibadow an<l the rull light iu an edip-
f'l'. 

It al'i!',r~ from the magnitude or the sun's bndJ; for 
wnc lie onh a luminous point the shacl<iw would be all 
pr1·frd; but-by rrasn11 of the <liamrtr1· of thr s1111. it li1q>
]tt'ns tliat a plarc "hich is not i1111mi11alt•d b) the "hole 
hotly of the sun, docs JCt rcceirn rays from a part there
of. St•c ECI.ll'SE .• 
P~PLIS, a genus of the monogynia order. in the lirx

anc.fria class of plants, and in the nntu1·al method rank-

~;1,fu r~1111~t·;a~1111~a111 ~f:ti,~·~~:;~ ~~~1~l~~;~~tn:~·l ~ ·:,·,~,1~tJ;l't;~~:~~ 
arc 8ix p<'tah; insrrfril into the cal_yx; the capsule Hi l.1110· 
cular. 'l'he1·e arc 2 sprcics, creeping plants. 

l'l':PPgR. Sec P1P£R. 
t>EJ1 .. UlllCLATOR. in surnying, an iusfrumcnt for 

measm·ing tlista11ces, caHetl also petlometrr, way-wise1·, 
and surnJing \\heel. 

}>late C \-11 Pt•rambulato1', &c. figs. 1, 2, nnd 5, rcprc
srnt a prramhulator; AA, fig. l, is a" heel of mahogany, 
ti1·l~d '' itli iron, and made ''cry strong; its ci1·ct11nfCl'c11ce 
must be exactly 11inety-ni11e inches: 01· hair a pole. This 
b plllce<l so as to turn round in an openi11gcut in the pir~c 
nu, which forms the frame. In th!! arm ll, a gt·oove IS 

cut h·nm tile rrnfreof the wherl to theuial b; the e111l of the 
spindllj comes through the wontl into this groove, ancl has 
a small c1·own-\\ heel of eight tcrtli upon it. This works 
anntllrt· wheel of eight tc•c·th fixril on a long spindlr, ,~,hich 
conveys motion l'l'om the wheel bt·nC'atl1 to the tlial b. 
'}'lie grnoYc containing this spinclle lias a slip of wood 
sn·rwrt.I o\'c1· it, to krl'p out di1't, &r.: aud the end of tl11s 
spi11dlt> has ;i SfJ11a1·c lwh• in it, into \\hich is put the sc1ual'e 
rnd of the spindle a (fig. 2). This has an rndkss screw 
1l upon it." hkh works a wnrm-wherl e ol' t\H•nty.l'our 
terth, lnH'i11g a Ili11iit11 of twdve brneath it: and below 
thi'i has a whcrl f of tltirt) -six. The pinion .w~1 hs the 
\\ 111.·rl g of fo1·t); and the wheel J t11r11s the p111mn fl 11f 
l\H·h-c, whosP spindle rniTh-s tl1c ~hurt hand of tlw flial 
(fig. 5). The a!'IJ0111· of th~ whl.'rl g.rotnl'S up th1·:·ugh 
the dial. nn1l has thr h;rnd 1' fig. 5 011 11; as also a p11.1nn 
or cighl. \\ liirh ftil'llS g OfSiXt~-fOUI". Jn the :lf'l.IUI' ol'lhe 
wlwrl h, i:-. a pinion i of six, tid"ing into k ohr\enl.)-two; 
thi.; is lirre s11pposC'd ta be half IJrok<'n away, to blt0w 
the \\lu·tls br11<'ath. 'l'lir spinlllr of this is hollow, nncl 
i'i put o\ c1· thr a1·bor of tl1l' ~' hl't·I g; aud ral'l'irs tlu• hantJ 
G lig. S. lllllHl a1·c four pdla1·s. by w liirh tllf' t''o tfaks 

~:·:::~~~t~ ~~~~.f ~)It~: ~~~;~ t:~:;:tj~~t~ ;;·~t~~~J1:ii11~i7l~·,t~::I;-_ i: ;~;.\I~ 
lJdwtl'll a ln·ass plate land another hrnratli; tlic l1·uhon 
of thrse rauM·s tlw whrel tn turn Ille lrnntl, and at tl1r 
S'.\me timr )l'HH'S tile hand at lihr1·ty to Ur ~wt \\itliont 
movin.,. tlte \\ hPrJi. The plate l has a pin 11 fi\t'll in it; 
\\ hith(>in takes 01,i;aiust a Jll"jerting pa1·t ol" tlw h;,.111.tle of 
the l1ammcr m, so as to lif't it up whrn thr plate h tul'll
td. anti let UH· spring p tl1rou~h w against th_e bf'll ~· 

\Yhen anl distance j-; to be 11H'11'i111-et.I hy tl11'i 111.af.:111 nr, 
the 0111•1·atn1· take.It hold of the hand Ir, and \\ lu:els it alung 
iu a5 stl'aight a line as he can. The circumfcrenn· or tl1e 
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\I h1•rl bring ni11ety.ninc irirhrs (or half a poll'), and the 
two \\ hl't'l:i in ~hr, pitcc hdng Np1al, the Rr1·ew d (fig •. 2) 
will turn once 111 C!!.Ch turn of tlu• great whet•I, 01· twice 
fu1· every pole the marhiue is wherh•1I. Tl1iH srrrw must 
be so cut that tlic gl'cat wherl mn!tt turn twc11t) -four timrs 
for one turn of the \\ ht•t I e, and alc;;q tltt• v. heel f on the 
same spindle as ti.is must rurn a pinion ll of one-third or 
itq n11111l.lc1·01' teeth. Tht• sluwt hancJ on the dial which 
it rn1Tfrs ,,jfl for enry rc\olution 1·equirc eight turns 
of tlir great whr<'l, = f'ou1• poles, = onr chain. The 
ci1·rlr is tlhidl'd into 100 p~u'ts, rach = onr liuk. The 
11i11io11 of t\\rl\'C on the adwr· ol'tlie whec•I e, turning once 
fo1· twrnty-fou1· turns of thr g1·eat wheel, makes tlu~ whe.el 
g rrquirc for earh 1'rvolution eighty turns of the great 
whec·I, 01• for the machine to I.Jc wlll't'lcd trn rliains (or 
turns of the shorl hanu) = 40 pules (as the cit•cle of its 
}land b diville(l), = one furlong: anti at earh 1·r\'olution 
or this "heel, the hammCl'111 will strike the bell K. Tho 
pinion of right on the arbor of the wheel g, works It of 
sixty-four; and its pinion i turns K of srvcnty-two; the 
result of which will ue, that the hand on the spinule of k 
will require fo1· rach l'nolulion 7680 turns of the great 
"heel, 01· for the machiue to be wheeled S840 pole'I, = 
960 chains or t11r11s of the short ha111J, = 96 furlongs or 
tu1·ns or the hand F and strokes on the bell, = l\\el\'e 
mil1 s as the dial i!i divit.lrt.1. 

The use of thi~ instrument is ob,·ions from it construc
tion. Its propel' office is in the survrJing of 1•oads anti 
1a1·gc distances, wllet•e a great t1eal of rxprditiou, aud 
not much accuracy, is required. It is e'.idrnt, that driv
ing it along, and obsc1Ting the hnuds, has th(• samt' rf
frrt ns dragging the chain, and taking account of tl1c 
chains ancl links. 

Jts adrnntages a1'e, its handiness arul cxprdition; its 
ronh'irnncc jg such, "'that it may be fittr'1 to tht• \\-hrd of 
a coarh, in wl11ch state it pt'rforms its officr, and measui·es 
the road "ithout any trouhh·. 

l:>E RC.A, PERCH, a genus of flshrs of the order tllllra
riri, the gc-nerir charadt·r is, treth sharp, iucul'\'atC'; gill
<on1·s triph.) llous. scaly. ~Pr1·atrtJ; dol'sal fi11 spin) on 
the fo1·e par·t; srales (in most s1wcirs) hard and rough. 

1. Perea f:luriatilis, rom111on perch. The perch is an 
inlinbitant of clear rh ns and lakes throughout almost all 
1rn1·ts of F:uru(Jt', a1..-i.'·in.; somrtin1rs to a' rrJ ~a1·gp siu, 
nntl to thr wirghtof'r1ght, 11it1P or trn pounds; its gcn<'ral 
sizr, liowne1·, is fa1· sniallc1·, usually nu~a.l\u1·ing ll"Om six 
to fiftce11 inrlws in length, a.ml \\eighing from two ounrrs 
to l'our pounds. The culou1· of the pr1Th i~ brownish
olivc, somrtinws arrompanil'cl IJy a slight gildl.'d ti11gr on 
tlie sides, anti connnonly m.1rkcd IJy fht• 01· six mod«•rare
ly broad. blatk1sli, transvt'1·sr, st>midl'r111-rrnt har .... ; the 
dorsal fin is of a palt• \"ioll'i·hr1,\\n, ma1·kt·d at the ba('k 
of the !"pin) part bJ a 1·ou11di~h blark spot arrompanied 
by a smaller one; the rest ot' the fins, with the tail, are 
·~d. 

The ~ercl111s11allyspawns in tlie early part of tho spr·ing, 
(kpos1t.mg a k111~l of extrntll'd bani!'! of ~lutcn, tliro11gh
out wlurh a1·c tl15posrd the O\ a in a sort of retirular di
l'l'ttion. It is or a grr~a1·ious rti'-p'>c;;itinn, and j-, f·1111l of 
fr('qur11ti~1g. tlcrp holes in ti Hr!';" hirh tlo\\ with a ~rntle 
r111Trnt; 1t is extrl'ml'iy vo1·arwus, and bites ragf'l'I)' at a 
hail; it is trnarious of life, and may bf' rnJTied to tl1e dis· 
tance of sixty miles in di·) stro\\\, amJ yet suniu· the 
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journey. It is one of those fishes which were held in re
pute at 1he tables of the anci..:11t Rr>mans, aml Li in gene
ral c-;tcem at the present <lay, Uein;_; cuns;cle1·~J as fi1·111 
and dl'licatr. 111 su111e nl' the HOl'tlicru regions a sp~c.ics 
of bint;la:;s is p1·t'pa1·cd frurn the skin. 

.2. l'crt:a lucioperca, sandre perch. Gene1·al length 
from one to two ft>el, I.ml sai<l snurntiinrs to a1·l'ivt> at 1'0111· 
Feet; !-.ha1•c lo11ge1· ti.an in Lile Jll'Ccedin:; species, having 
soindhin.; ol'tl1t ha~Jil of' a pike, the hcatl being 1·aihr1· 1wa
duc1·d aud the mouth l'u1·11isbed with large tl'ctli: gcucral 
colou1· ti ii very g1•ey, dcl'fJCSt 011 tlic back, and with IL pret
ty sll'Ollg tinge or blue Oll the licatl alld gi!L-~UVCl'S; sided 
or the llat k marked Uy l)l'Clly lllllllCl'tlUS, sl1ghty c.11.~Llll'
J'Cllt, blackish ha11tls; du1·sal flus, Uy 11umct·uus <lusk} sput'- ; 
pcctural !ins, l'Cthli!.;h; the 1·est dusky. Native or clear 
rivers ;rnd Ltkes in the middle pa.1·ts ol' Europr, anti highly 
cstel.'llll'd fol' the table: in general man11cl"s salt.I to l'C·· 
scmlJllj Lile comnum pel'ch, !Jut to be far kss tcnaciuns of 
lil'c. 

s. Pel'ca ccrnua, 1·t1ft'l~ prrch. Length about six i11-
cl1es; shape mo1•e slentlCI" tha11 that of tile com111011 pnclt; 
l1eall rather large, a111l somewhat flattened; teeth small; 
colou1· subolilaCl'ous, with n11mc1·ous dusky sputs dispos
ed ovrl' the body, dnl'sal, pectoral fins, and tail; alu.lomcn 
wliitisli; natirn ol'many pa1·ts of Europe; chiefly frequent~ 
ing cleat· rivcl'S, assrmiJling in large shoals, an<l keeping 
in the dCf•pesl p:u·t of" the water. Tht'l"e a1·e about forty 
species of tliis genus. Sec Plate t;V. Nat. Hist. fi;;s. 
32.3. !t'.!4. 

PERCH, in land-measuring~ a rod or pole oft 6! feet 
in 1l'llgih, of which 40 in length and 4 in breadth make 

an acre ufgrou11d. But, hy the customs of St'nral coun
tit•s1 1hrrc j-, a diffc1·enee in tliis mt'asut·e. Jn Stalfor<l
shirl' it is 24 fl·et; and iil the fo1·cst of Sherwood 25 feet, 
the foot llriug there 18 inches long; anr\ in Hcrcfor<lsltiro 
a prrr.h of di1ching is 21 feet, the perch of walli11g 16k 
fed, aud a pole of tlensliiere<l groUJHt is 12 feet, &c. 

J'EllCUSSION. i11 mechanics, the impression a body 
makes in filling or stiking upon another, 01· the shock of 
two lloclies in motion. 

P{·1·cussiuu is either direct 01· obliqu('; direct when the 
impulse is given in a line pr1·pe11diculal' to thr point of 
contract; and oblique,'' hen it is gi\'en in a line uUlique 
to the point of contact. 

Tile ratio whirh an oblique stroke bears to a pel'pcn
dicular onr, is as the sincol" the nnglr of incidence tn the 
radiu•. Thus, let nb (Plate CXll. Misccl. fig. 185) ~e 
111e si1tr. of any bocly on which au oblique fo1·ce fall s, 
with thr di1·ectinn du; 1li·aw de at riglit angl es to db, a 
pCl')ll'IHJiCulat• Jet faJl r/"Om cl to tiJe body to be lllOVC'd, 
and make ad the radius of a circle; it is plain that the 
olJlique force tla, by the laws or composition and 1·esolu
tio11 of motions, will be 1·t'solvcd into the two fo1·ces de 
nnd bll; o[ whirh de, being parallel to ab, lias no cm·r~y 
or· fo1Tr to move that linlly; ancl consequently, db expres
ses all the llowrr of' lhe st1·oke or impulse on the body 
to hn moved. But db is the 1•iglit sine of the angl e of in
rideurc dab; wluwdur·c the oblique force da, to on e fall
ing fH~l'prntlicul:u·ly, is as the sino of the angle of iuci
dcrH"t' to the i-adius. 

l'Encuss10N". cenll"e qf, is that part 01• point of a pen~ 
dulous hotly, which will make the g1·catt"st impression on 
an obstadc that is 011posed to it wlJilst vibrating, fol' if 
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the obstacl e is opposed to it at dilfl'rcut tl1sta11ceo lrom 
the poiut uf suspensiun, the sti·oke or percussion will not 
Uc l'r1.ially powcrfld, an<l it will soon appea1· that this 
ccnl1·e of" purcussion docs nut coinci<lc with tl1c centre of 
gt'il\' ity. 

The rorcc of percussion is the same as the mome11 tum, 
OJ' <1ua11tit) of mutio11, and is repres1..'ntcd by the jii\nhi\;t 
al'isi11;; fr..;m tlie mass 01· quantity of mattc1· movctJ, mul~ 
tiplict.I by tlic vclucity or ilo; lllotiou; a11tl that without;:ny 
rcg:u·<l tu tlie time or du..atiou of action, for it.:; action is 
co11slth.:i-l!d totallJ imlepeudant of time, ur but as fut• an 
i11::.tan!, or au i11fi11itely small time. 

'1 liis consitlcratinn \\i!J cnalJJc us to resolve a question 
that has been greatly cainrassetl among philosophers anti 
111atl11..'111aticia11s, \"iz. what is the relation l.Jctwreu the force 
of 1Jl'l"l'.1hsiu11 a11<l uiea·c p1·cssu1·e 01· weight? Po1· we l1cncc 
i11kr, that lhc former fo1·cc is infinitely, 01· i11comp1u·alJJy, 
greater than the lattl'I'. For, Jct M tlcnotc auy masi;;, 
bod), 01· weight, ha\·i11g no motion 01· veJocity, !Jut sim-
11ly !LS pressure; then will that 1n·essure or form be dc-
11otcll by M itself~ if it is considered as acting J'ol' some 
cc1·tai11 finite asi::iigna!Jlc time; lmt, co11sidc1·ctl as a fo1·cc 
of percussion, that is, as acting· !Jut for an i111i11itcl.> small 
time, its velocitj being O, or nutlli11g, its pcl'Cussirn fo1·cc 
will Uc O x i\J, that is o, 01· uotlii11g; and is the1·cfore less 
than a11y the smallest pc1·cussivc ful·cu \\ lwtcvc1·. Again, 
let us consider the two forces, viz. of pc1·cussio11 and 
pressure, with rcspccl to the effects they produce. Now 
the i11tc11sity uf any force is very well measul'ell and es
timated hy the ef!Cct it p1·utluccs in a given time: Uut the 
cHCct uf tile pressure M, in o time, or au infinitely small 
time, is nothing at all; that is, it will not, in an infinitely 
small time, pt·o<luce, fut· example, a11y motion, eilher in 
itself, Ol' in any other !Jody; its intensity, therefore, as its 
effect, is infinitely less than any the smallest force or 
percussion. It is trur, indeed, that we see motion and 
other considcralJlc cff'ects p1·oduced by lhC'l'C pressure. 
and to counteract which it will requil·e the opposition ol' 
some consideralJle percussive l"o1·cc; lmt thrn it must lie 
o_bse1·vcd, tl1at the f~1·mt•1· has. liccn an i11fi11itely lnnger 
ume than the latter 111 produc111g its rff<•ct; and it is 110 
wonder iu matl1cmatics that an infinite 11um!Jcr of infi ... 
nitely small •1uantitirs make 1111 a linih:'. unr. It has 
therefore o~ily l>ccn for waut o.1' considering the circum
s tan ce of time, that any qucst1un could ha\'C arisen on 
this head. Ilrnce the t\\o fo1·ces a1·e 1·rlated to e:lch 
oth~r, on~y ai; a s~11·face is to a soli? or !Jody; hy the 
motwn ol the s t11facc through an 1nfi11ite numbm• of 
points, or tfu.oug·h a finite 1·ight liue, a solid or body is 
gC'ucratell; a1111 IJy the actiu11 of the pressure for au in
finite num!Jer of moments, or foe some liuitctime a quan
tity cqu_al to_ a g_i~·e~ f!e~-russi\'c fo1Te is generated; but 
tl1 c sud ace 1tsell ts 1t1h111tely less tlian any solid, and the 
p1·essm·e iufinitcly less than any percussive fo1T<'. This 
point may Uc easily illustrated by some familiar in~ 
~tau crs, \\'liicll pt·oi,;c at least the rnormous Llisprnp01·tion 
Lctwcen the two furcrs, if11ot also their alJsolute incom .. 
pat·ability. And first, the blow of a small l1ammer. upon 
~Ii~ head of a nail, will dt-h"e tl1c 11ail intu a bo:ll'd; \\hen 
1t ~s ha1·d to c.oncrirn an)'. wc!;;ht so gre~t as will 1n·o<luce 
a hke rffcct, i. e. that ''ill s111k the nail as far iuto the 
b~cu·<l, _at least unless it is kft to act fur a \'Cry considc. 
l'aUic tune; anu eTCn after the ,<;"l'ratcot II right has been 
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hiJ M a pressure on the head of the nail, an1l has sunk 
1t as far a" it ran as to sense, by 1·cmarning for a lo11g 
time thct·e without producing any farther sensible effect; 
Jet the wri.~ht be remoHd from the head of the nail, and 
instead of it, kt it be struck a small blow wilh a ham
rnC'r, and the nail "ill immediately sink farther into the 
wood. Again, it is also wrll kaown, that a ship-ca~·
penter, "ith a blow of his mallet, will dl'i•e a \\edge m 
below the g1·catcst ship whale\ er, lying aground, and 
so ovr1·co111c her weight, and lift her up. Lastly, let us 
consider a man with a club to stl'ike a small ball, up
wards 01• in any other direction; it is evident that the 
Lall will acquire a cel'tain detel'minale YClucity by the 
blow, suppose that of JO feet pc1· second 01· minutr, or 
eny other time whatever; now it is a law, universal!! 
alloweU in the communication of,.. motion, that ''hen tlil· 
fercnt bodies are struck with equal for·ces, the velocities 
communicated are reci111·ocally as the weights of the 
bodies that are struck; that is, that a double body, 01· 
weight, will acquil'e half the vdocity from an equal ~low; 
a bod}" ten times as great, one-tcnlh of the \C'loc1tJ_; a 
Lod) 100 times as great, the IOOth part of the veloc1tn 
a body a million times as great, the millionth part al the 
yc)ocity, and so on, without cud; from whence it follows, 
that there is no body or weight, how g1-cat boe\ er, but 
will acqui1·c some finite drgl'eC of velocity, and be O\er. 
come, by any given small finite blow, or pel'cussion. 

In prrcussiu11, we distiriguish at least thl'ce bCYcral 
sorts of bodies; the perfectly hard, the perfectly soft, and 
the perfectly elastic. 'l'hc t\\ o furmc1· al'e considered as 
utter)y void of elasticity; having no fol'ce to sq>a1·ate or 
tlu·ow thcn11 off from each other again, after collision; 
aud thrrefu1·c citl1et· remaining at rest, or else in·oceed. 
ing trnil'ormly fol'wal'tl together as one body 01· mass of 
mattcl'. 

'l'hc laws of percussion therefore to be consid<"rc<l, at•c 
of two kinds; those for elastic, and those for non-elastic 
Lollies. 

The one only general principle for detcrminin!;' the 
motions of bodies from prrcussion, and "hirh bdongs 
equally to both the sorts of bodies, i. e. both th e d a:;tic 
auc1 non elastic, is this, viz. that there exists in the Uo
dirs the same momentum, or quantity of motin11. t•sti
matcd in n11y one and the same dirrr tion, botl1 bl'i'o r e 
the strok e and nflcr it. Aml this prinri11Jc is the imme
diate r·esult of the third law of nature 01· 1111JU011, tl1at re
nction is equal to action, and in a contrn1·.) di1·<'rtiou; 
from wh('Hrc it hnpp<'ns, that whatever motion i., com
nrnnicatc<l to one Oody by the action of anotlH·l', cxal'tly 
tlie same motion dors this Jatte1· lose in the sam e dil'ec
tion, or rxactly the same does the fo1·m cr cominu11icate 
to the lattrr in lhe co11t1·ary directi on. 

From this grnc••al pl'inciµl<' tiuo it l'<'Sults, that no aJ. 
t crntion takes place in tlic common centre of g1·a, ity of 
boi.lirs l>y their actions upon another; but tl1at the said 
con11n·m ccntrr of gra,·ity pcrsenres in the s ame state, 
"hrthrr of rest or of uuilbt·m inotio11, buth before anll 
altrr the shock of bodies. 

Now, from either of these two laws, vi z . tha t of the 
prcsen •ation of the same quantity of mot ion, in one anll 
th e same direction, and that of the pres r n ntlon of the 
same s tate of the ccutre of grnvity, Ltoth ltefqre anti af
ter the sho( k. all the circumstances of the motions uf 

both the kin~s of bodies after collision may be made 
out, i!1 c~njunction with thrir own 11eculiar a1~d '>rpar~te 
conshtutwns, namely, that of the one sort bcmg elastic, 
and the othe1· non-elastic. 

The effects of these dilfe1·cnt constitutions, here allu
ded to, arc these: that non-dastic botlics, on their shock, 
"ill ac..lhere together, and eilhe1• remain at rest, or else 
move together as one mass with a common velocity; or 
if elastic, they will sepa1·ate after the shock, with the »ery 
same 1·elative velocity with which thry met and shock
ed. The former of these consequences 1s C\'ident, viz. 
that non-elastic bodies keep together as one ma•s afl<r 
they meet; because there exists no powar to separate 
them, an<l without a cause the1·e can be no effect. And 
the latter consequence results immediately from the very 
definition and essence of elasticity itself, being a power 
al\\:aJs equal to the force of comp1·essio11 01· shock; and 
w~uch l'estorang fol'ce therefo~·c, acting the contrary way, 
will genrrate the same relative velocity between the bo
dies, 01· l11e same quantity of matter, as before lheshock 
and the same motion also of their common centre of gra'. 
v1ty. 

To apply now the gene1•al principle to the determina
tion of the motions of bodies after their shock; let Band 
b lte any two bodies, and V an<l 'V their respective velu. 
cities, estimated in the direction AD; which quantities 
V and 'V will be both positive if the bodirs both muvet0 • 

wa1·ds D, but oue of them as 'V will be negative if tho 
b~dy b moves towards A, and .., will be = o if the budy 
b is at rest. Ilcncc then, ll V is the momentum of B t°" 
wards D, and also b'V is the momentum of b towards D 
\\ ho~e sum is nv -j- bv, \\ hk!1 is the whole quantity of 
motion in the direction AD, and\\ hich momentum must 
also be lll'rscrvrd aftr1· the shuck. 

Now, if' the llodics have no cla!-iticity, they will move 
t1)g('thcr ~1s one mass B + b after tlwy meet, with some 
rn1111n t1 n vrlucity, wJ ;ich call y, in the dil·rrtion AD· there. 
~ore the momentum in that di•·cetion after the sho~k, be
rng lhe p1·11duct ufthc mass.and vd11city, ~viii be (B + b) 
> 'Y• But th~ mon1enta, 111 the same d1rrctio11, before 
and afte1· the 1mpatt, are .e<1ual, that is, BV + bv = (B 
-t b) y; from \~htrh ('quat1on any one of the quantities 
may be drte1·m111cd when the rest are given. So, if we 
woulc.l find the common velocity aftc1• the stroke, it would 

nv bv 
bey~~' equal to the sum or the momenta divid· 

cd by. the sum of the bndies; whirh is also equal to the 
wlor1ty of the cnm~1on rentre of gra,·ity of the two b(}llies 
b~'.h be.fore .aud afte1· the c'.11lision. 'l'he signs oft~ 
t1.:11ns, 111 tl11s value of y, will be all positive. as allon•, 
\\h r n the lHldics mon • both the same way AD· but oae 
tc1·m bu must be made nC'gatiYc when the motii.:1 of bi• 
!he contrary way; and that trrm will be absent 01• noth
rng, w~i en b is at l'C'St 1Jefu1·c thr sliork. 
~.;am, for the case o~ elastic bodies, which will srpa

r~k after the st~·okt>, w1U1 crrtain \'elocities, x and :., 
n z .. x the Hlucity of B, and z the 'elod!J of b after th< 
ro il1s l0n, both cst1 matctl in the direction AD which 
q u auti~irs will be rithcr poslfo.- r, or nrgatin• or :1otl1inJ, 
accordrng to lite ci1·cums!;lnces of the mas,;s n and t~ 
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' with those of theil' celel'ities before the sfroke. Hence 
then, Bx and b:z al'e the separate momenta after the 

1 shock, and Bx + b~ their sum, which must be equal to 
the sum BV b1J in thesamcdil'ectionbeforethestroke: 
also !Z - xis the relative velocity with which the bodies 
sepat'ate afte1· the ltlow, and which must be equal to V 
- v, the same with which they meet; or, which is the 
same thing, that V + x ="" + iz;; that is, the sum of the 
two velocities of the one body, is equal to the sum of the 
velocities of the other, taken before and after the stroke; 
which is another notable theorem. Hence then, for tle
tel'mining the two unknown quantities x and lZ, there 
are thtac two equatiorni, viz. 

BV + b11 =Bx+ bz, 
anti V - 1J = "' - x; 

or V + x = "O + ~; 
the resolution of whiclt equations gives those two veloci
ties as below, 

2b11 +(n -b) v 
viz.x B+b , 

2BV-(B -b) 11 
and"' B + b 

From these general values of the velocities, which are 
to be un<.1e1·stood in the direction AD, any particular cases 
may easily be d1·awn. As, if the two bodies B aud b are 
equal, tlll'n B - b = O and B + b = 28, and the two 
velocities in that case become, after impulse, x = 'V, and 
::zJ = V, the very same as they were before, but changed 
to the contrary bodies, i. e. the bodies have taken each 
other's velocity that it had before, anti the same sign al· 
so. So that, if tho equal bodieM were brfore both mov. 
ing the same way, 01· towards DJ they will do the same 
after, but with interchanged velocities. But if they be. 
fore moved contrary ways, B towards D, and b towards 
A, they will rebound contrary ways, B back towards A, 
and b towa1·ds D, each with the other's velocity. And, 
lastly, if one body, as b, was at rest before the stroke, 
then the other B will be at rest after it, and b will go on 
with the motion that B had before. And thus may any 
othc1· pal'ticular cases be deduced from the fi1·st general 
values or x and .z. 

PERDIClUM, a genus of the class and order synge
nesia [lolygamia supcrUua. The corollets arc bilabiate; 
down simple; r·cccptaclc naked. There are sLx species. 

PERENNIAL, in iJotany, is applied to those plants 
whose 1·oots will abide many years, whether they retain 
their kavrs in wintcl' or not; those which retain theil· 
lcavc.o;; ar·e called evergreens; but such as cast tbeil' leaves, 
are caller! deciduous. 

PERGALESIA, a genus of the 11entandl'ia digynia 
clttss and ordrr. Contorted nect. surrounding the ge. 
nitals wilh fire.sagittated cups; corolla salver.shaped. 
1'hr1't'" arc five species, twining plants of the Cape, &c. 

PRRIANTIIIUM. See BoTA.NY. 
PERICARDIUM. See ANATO>IY. 
PElUCARPHJM, among botanists, a coYering or 

case for the seeds of plants. See BoTANY. 
PERI CRANIUM. See ANATo"Y· 
l'ERIGA':UM. PERIGEE. See AsTBONo"Y· 
PERIHELLUlll. See AsTRON0'1Y. 
PERILLA, a genus of the class and order didynamia 

gymnospermia. 'fhe caly" upµermost; segment Yery 
TOL. JU. 13 
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short; stamina distant; styks two, connected. There is 
one species, an annual of the East ludies. 

PERIMETER, in geometry, the bounds or limits of 
any figure or body. rl'he pel'imeters of surfaces or figu1·es 
arc lines, those of bodies are surfaces. In cit·cular figures, 
iustead of perimetel', we say cil'cuml'erencc, or 1>e1·i .. 
1>hery. 

PERIN.iEUM, or PERINEU>I. See ANATOMY. 
PERLO.O, in astronomy, the time taken up by a star 

or i1lauct in making a revolution rountl the sun; 01• the 
duration of its course till it retul'Os to tli.e same i1oint of 
its orbit. See AsTRONOMY. 

P1rn1on. See CnRONOLOGY. 
PERIOD, in grammar, denotes a small compass of dis

course, containing a perfect sentence, and distinguished 
at the end by a point, or full stop, thus (.):and its mem
bers or divi:sious marked l.iy commas, colous, &c. 

PERllECl. See GEOGRAPHY. 
PERlOSTEUM. See ANATOUY. 
PERll'IlERY, iu geometry, the circumference of a 

cil'clc, ellipsis, or any other regular curvilinear flgu1·e. 
See CncLE, &c. 

PERLPLOCA, Virginian silk, a genus of tlte digynia 
order, in the pentan<l1·ia class of plants; and in the natu. 
ral method ranking under the SOth order, contortre. The 
ncctarium surrounds the genitals, and sends uut ftve fila
ments. Thcr·e are 13 species, some of which are natives 
of warm climates: one, however, is sufficiently hardy for 
this climate. The periploca is a fine climbing plant, 
that will wind itself with its ligneous branches about 
\Vhatevcr tree, hedge, pale, or pole, is near it, ancl will 
arise, by the assistance of such support, to the height of 
above so feet; and where no tree 01• support is at hand 
to wind about, it will knit or entangle itself togcthCl' in 
a most complir.atecl manner. The stalks of the older 
branches, which are most woody, are covea·ed with a 
dark·brown bark, whilst the. younger shoots at'e more 
mottled with the different coluu1·s of brown and gre,r, and 
the ends of the youngest shoots are often o[ a light green. 
'rl1e leaves are the greatest omamcnt to this plant, for 
they are large, and of a shining g1·ecu colou1· on thei1· 
upper surface, and cause a val"ic1y by exhibiting their 
under surface of a hoary cast. Their figure is oblong, or 
rather more inclined to the shape of a spear, as their ends 
are pointed, ant.I they stand oppusite, by pail's, on short 
footstalks. Their flowers afford pleasurn to the cu1fous 
examiner of nature. Each of them singly has a star~like 
appearance; for, though it is composed of one petal only, 
yet the rim is divided into segmrnts, which expan1l in 
such a manner as to form that figure. Their insit.lc is 
hairy, as is also the nectarium which surrounds tile pe ... 
tal. The propagation of this climber.is very easy; for, 
if tbe cuttings a1•e planted in a light moist soil, in th~ 
autumn or in the spring, they will 1·cadily skike l'oot. 

PERLPNEUMUNY. See MEDICINE. 
PERIPTERE. See ABClllTECTUltE, 
PERlSCll. Sec GEOGRAPHY. 
PERISTALTIC. See l'HYSIOLOGY. 
PERISTYLE. See ARCHITECTURE. 
PERl'I'ON.£Ul\I. See A.•.>TOMY. 
PEUlTROCHIUM. See MecuANtcs. 
PERJURY, is a Cl'imc "committcd when a lawful oath 

is administered, by any' ou~ who has aul~ol'ify, to a pu-
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eon •n any j•1<liria1 p1· •crc11ing, who swears wiJruIJy, abso· 
lutdy RIH.l fal'J~ly, in a ltli\W' I' mai.crial to the issue or 
cam:Je iu question, IJy his own act, 01• by the subornation 
of othH'J, To constitute pe1ju1·y, it is esi;;cntia\ th,\t tho 
oath i• \\i![ully taken; that it is in a judicial proceed
ing, or some other pul.llic proceeding or a simil:.u· .11a
tu1·c: the oath mu<t be taken before pe1'5011• lawfully 
autl1ot·ized to administer it, and also by a 11rrson s\vorn 
to depose the tru th; it must also be taken absolutely 
and dh•ectly, and upon something material to the point 
in is~uc. Lt is not material wh_e lhcr the false oath is 
credited ot' not; or whctlici· the pa1·ty in whose prejudice 
it was taken, was in the event damaged by it; for the 
prosecution is not gt·oundcd upon the damage, but on 
the abuse or public justice. By stat. 5 Eliz. e. 9, pe1·
sons guilty of pl'jury, or subornation of pc1~ury, are to 
be punished with one yrar's imprisonment, an<l stand in 
the pillory where the offence was committed. 'rhis of
fence is also puni.o:;llcd by tl'ansportatiun. 

PERlWINKLJ,;. See TunBo. 
PERMUTATION of quantities, iu algebra. Sec 

Co~UllNATIO~. 
PERORATION. See RnETomc. 
PEROTlS, a i;enus or the digyuia order, in the trian

driaclass of plan bi, and in the natural method t•anking un
der the fuu1·th order, gramina. 'l.'hel'C is no calyx; tho 
corolla consists of a hivalvular glume; the valves are ob
long, acute, somewhat unequal, and tcr1ninating in a 
sharp l.Jeat·d. 1.' hcl'e arc two species, natives of the East 
JndieR. 

PEROXIDE, in chemistry, denotes, the maxim1nn or 
'oxidizemcnt. See OxrnE. 

l'ERPENDICULAH. See GEo>JETRY. 
PERPENDICULAR to a parabola, is a right line cutting 

the pal'abola in the point in which any other right line 
touches it, and is also itself perpendicular to that tangent. 

PERPETUITY, in annuities, the number of years 
purchase to I.Jc given for an anrtuity which is to continue 
for ever. It is found by divij]ing 1001. by the rate of in· 
trrcst, and, consequently, is, at the most usual l'ate.s, as 
follows: 

At 5 per cent. 53,S35S 
5l 28,5714 
4 25,0000 
4! 22,2222 
5 20,0000 
6 16,6666 
7 14,2857 

These are the lllimber or years JlUl'chase to be given 
for a perpetual annuity, on the supposition that it is 1·e. 
ceivablc yearly; but as annuities are much more com. 
monly receivable half-yearly, and the interest of money 
is likewise usually paid half-yearly, the perpetuity un
der these circumstances will be greater 01· less than the 
above: as the periods at which the annuity is payable 
are more or less frequent than those at which the rate 
of interest is supposed papable. Example at 4 per cent. 
interest: 

Interest 
payable 
Yearly 
Half-yearly, 
Quarterly, 

Annuity payable. 
Yearly. Half-yearly. 
25,000000 25,247548 
24,752475 25,000000 
241628109 24,87~G~O 
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PERPP.TUlTY is, where if all that hn,·e interest j olh 

in the co11.'cyance, )<'t tltrl caunnl 1.J 1r or pass the es. 
tatr: for, tf by conrurrl'nce of all lrnv in~ rnn•1·<•st, the 
estate ma)' be barred, it is11u pc·l'pl'tuit)'. 1 Chau. Ca. 2IS. 

PERRO:\'. See AncutTP.c·nn>:. 
PERRY, a drink n1adr of Jlt>at·s, in the same manner 

as ryder is made from apples. Sec C1nt:m. 
PEHSECUTION, is any pain m• oftlirtion which a 

pCl'son designed!) inHicts upon anntlwr; and, in a more 
resh'aincd sense, the sufferings of Ch1·istians on arcount 
of theit· religion. H i~l u l'ianc;; usually 1·rC'k1rn ten general 
persecutions, the first of whicl1 \\3S under the emperor 
Nero, thirty.one years after our Lord's a9ren~ion; when 
that rmperor hadng set fire to the city nf Rome, thl'ew 
the odium of that cxcc1·al.lle action on the Christians, 
who under that in·etence \Hrc w1·appct1 up in the skins of 
wild beasts, ancl worried anfl devoured l.ly dogs; others 
were cr11cifird. and others burnt nli\·e. 1-'he second was 
under Domitian, in the yrar 95. In this persecution St. 
John the apostle was sent to the isle of llatmos, in order 
to be employed in digging in the mines. 'l'he third be
gan in the third yeal' of Trajn11, in the year 100, and 
was car1·ied on with great 'iolencc for several years. 
rrhc fourth was under Antoninus the philosopher, whru 
the Christians were IJani&hecl from their houses, fo1·hid. 
den to show their heads, rrp1·oachcd, beaten, hurried 
from place to place, plundered, imprisoned, and stoned. 
The fifth began in the year 197, under the emperor Se. 
verus. 'l'he sixth began with the reign of the emperor 
Maximinus in 2S5. 'The se,·enth, which was the most 
dl'Cadful persecution that had ever been known in the 
chut·ch, hegan in the year 250, in the reign of the rmpe· 
pcror Decius, when the cln·istians were in all places 
tlriven from their habitation~, sfripped of their estates, 
tormented with raoks, &c. The eighth began in the yea 
257, in the fourth year of the reign orthe emperor Vale
rian. The ninth was under the emperor Aurelian, A. D 
2i4, but this was very iucon, iderable; and the tenth be
gan in the ninteenth year of Diodesian,A. D. 303. In this 
dreadful persecution, which lasted ten years, houses fill· 
ed with Christians were set one fire, and whole dmves 
were tied together with ropes, and thrown into the sea. 

PEHSEl:S, in astronomy, a constellation of the nor
thern hemispliere, which, according to the catalogues of 

~~l~~i~a~'~?c ~!t~~~~:~rx~;~s!:e~~:ty.nine stars; but in 

i:'ERSIAN WHEEL, an engine, or wheel, turned by 
a r1vulet,_or otUer strca!fl of water, and fitted with open 
boxes at its cogs, to raise watc1• for the overflowing of 
lands, or other purposes. See lIYDRAULics. 

It may be made of. any size, according to the height 
the water is t.o b!' _raised to, and the strength of' the 
~tream by wh1cl~ 1t.'s turned. '!his wheel is placed so that 
its bottom only 1s immersed m the sh-earn, "herein the 
open boxes at its cogs are all filled one after another l\ith 

~~~~~\:s'~1;~~~i;~ :~iJe~h~~1~::~e1~~1:; ~::;:rrsei;~~i iJt~h: 
trough which carries it to the land. 

PERSICARIA, arsmart. See l'oLYGONU>r. 
PEHSON, in gramma1., a term applied to such nouns 

or pron~uns_, as ~eing ~ithcr prefixed or understood, are 
the nommahves m all inflections of a n1·b; 01· it is tbc 
agent or patient 1n all finite au~ personal n1·bs. 
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PERSONAL GOODS. See CnA.TTELs. 
PERSONATE, is the l'ept'esenting a pel'son by a fic

titious or assumed character, so as to pass fol' the person 
represrnted. Personating bail, is by stat. 21 Jae. I. c. 
26, a capital felony. By various other statutes, pel'sonat. 
ing seamen entitled to wages, pl'ize.money, &c. is also a 
capital felony. 

PERSOONIA, a genus of the class and order tetran
«kia monogynia. There is no calyx; petals feur; glands 
four, at the base of the gel'm; stigma blunt; drupe one
eeeded. 

PERSPECTIVE, is the al'tof drawing the picture or 
reprrsentation of any visible object on a plane sul'face, 
in such manner as it would appear on some transpal'Cnt 
surface, interposed between an object and the eye of an 
observcl'. Hence it is the foundatton of true painting, 
and is so far necessary in l'egulating the practical designs 
of an artist, that, without a knowledge of the princi11Ies 
thereof, he wot'ks at random, in not keeping to the ni
cety of measures and proportions. It has geometry for 
its foundation, and, consequently, truth for its support. 
It consists in determining and fixing the geometric situ
ation of points in a 11icture, which !Joints connected, pro
duce lines, ant.I lines (straight and cnrvilineal) constitute 
the first 1irinciples or a picture, the gl'and outline am! 
structure wl1ich t11C i1aintcr is to dress with liglit ant.I 
shade. Hence it is pct'ceivable that the mathematician 
directs the outlines, but does not finish the J>iecc; and, on 
the othe1• hand, the painter cannot make a sure beginning 
without the mathematician's rules. 

We do not mean to say that these rules al'e to he ap
pliell to the minute· inflections or cur\'atnres of every 
leafy subject of a lan1!srape, or to all the smaller hollows 
and prominences ol' olJjecls, or the muscular roundness 
and soflncss or living creatures; forthc1:;e, as well as some 
other nf the minulhe of arl, are to be cletcrminc<l IJy the 
eye, and drawn IJy a steady hand. A landscape-painter 
may study nature in the inmost recesses or a forest, antl 
thcl'c stol'c his mind with models of trees, shrubs, antl 
foliage, and IJy such means lie may beco111e qualified to 
make a random pictu1·e of an int.lividual sl1ruU, or a group 
of trees; hut it' he would go further and represent a true 
portl'aiture of an avenue of these subjects, lie must stlllly 
the 11c1·spcctive diminution of the most remote parts 
thereof, as well as thcil' relative positibns, or his pro118s
ed picture \\ill become an anamorphosis. He may giw: a 
tolerable ilil'cct v-iew of one side of a building, !Jut lie can 
do no more; ir he woult.1. give the representation of more 
than one side he must have recourse to the priuciplcs of 
11crspeclive. 

Tl1e practital rules of pcrspecti,•c are in great measure 
applied to the drliucation of architectural bodies, and 
otlu•r right-lined figures; and a knowledge of the general 
laws of this scirnce iR sure to inform the judgment of the 
manner iu which lines should l'tm, whereto they should 
tend, and whct·e terminate, so as to produce the desired 
effect. 

Perspective is employed both in representing the ich
nographics anil the sccnngraphics of objects; and the fo1'
mc1· is frrqt1cntl)- found to IJc a necessary fouu<latinn of 
tj1e latter. 

'Ye mean not to enter into an elaborate history of per
spective, and say who it was that fil'st discovered the 
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properties of lines, which, when posited in certain order, 
would aid the 1•epresentalion of solid bodies, but ratl1e1 
proceed immediately to the practical rules, afte1· pre
mising that all the Jlractical geometry necessary in th ls 
art has been elucidated in om· preceding volume under 
that head, to which we refer the student. 

'l'he drawing-board, covel'ed with a sheet of paper, 
may be termed the perspective plane, whereon the objects 
are to he delineated. See Plate CIV. Perspective, fig. I. 

Parallel to the bottom o.f this plane let a pencil-line be 
drawn, mark it AB, and call it the ground-line. 

At about a third part, or somewhat more, of the height 
of the inte111..lcd picture, ot• principal flgut'c in the picture, 
draw (with the help of a T squa1·e) a pencil-line parallel 
to the ground-line, mark it ho, and call it the horizontal 
line. The height of this line will be variable, as the 
ground on which the observer stands may he higher 01• 
lower from the base of the principal figure; but, in gene
ral, whc11 the draughtsman can choose his station, tho 
height we have prescribed will be found the most conve
nient. 

On that part of the ground-line which the eye is sup
posed opposite to in drawing any picture, draw anothe1• 
pencil·line perpendicular thereto, as at C, crossing the 
horizontal line at D. This point D is called the point 
or sight, being the spot which the eye is immediately 011-
pos1te to, both in lateral and pet·pendicular position. 

The ground-line, and its pe1·pendicular, may he di
vided into scales of equal pat'ts, whereof CD may be 
supposed five feet, the height of the eye. 

'l'he distance of the eye from the principal object 
must be set off in the hol'izontal line, both ways from the 
)JOint or sight D. The choosing a pro1ler distance is so 
essential a l'C'Juisite, tl1at, without a due observance there. 
of, a faithful l'epresentation of a iiicturesque object can
not be attained. 

The most favourable point of distance seems to be tl1at 
w!1ich is. a mean between the diagonal of an u11per quarter 
ol the p1ctul'e_ (as DG) set off from D to the pet•pcndicu
lar DE, contmucd as at x, and the length of the pictul'c 
set off f1·?m G to the perpendicular, as at y; and the mean 
of the ihstance will be found at %, which will be some
what about four times the height of the eye. The dis
tance must IJe set off on the horizontal line also: as be
f~rc mentioned, on one or both sides of the point uf 
sight. 

These requisites being JaiU down on the drawing. 
boa~·~, WC ~11ay. ]ll'OCeec.J to examples or finding the true 
positrons o{ potnts and lines on the picture, from their 
1clrnng1·aphy, drawn out of, anti below, the base line. 

Suppose the pentagon ABDEF (fig. 2.) was to be l'C· 
Jlresented by the l'ules of _perspective on the ti•ansparcnt 
plane VP, placed pe1'pend1cu!a1·ly on the ho1·izontal 1ilano 
HR; ·dotted lines a1·e imagined to pass from the eye C to 
each point of the pentagon, as CA, CB, CD, &c. which 
al'e supp.osed in their pasage thrnugh the plane PV. to 
leave then· traces or vestigia in the point a, b, d, &c: on 

~'.'i~ir1'.~":~ i~·~~.~~~~c~I;e 1~y~~~,~~;e !~~eP~'.~~·;~7,:tb~~ 
~i\:f,~,~~ •. ~~;',:~~t~~111~~i?.E1" does, will he a true pel'spec-

The business of perspective, therefol'e, is to Jay down 
grometr1cal rules for finding the 11oints abdif upon the 
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plane; anJ hcncr, also, we have a mechanical method of 
delinraling any obj••ct \Cl') acrurate\y. 

Ptr'pertivc is dthn employed in representing the 
ichnographics, or ground-plots of objects; or the sceno
graphics, or represrntationo of the objects themselves. 

But before we give any examplrs of either, it will be 
pl'oprr to explain some technical terms in rrganl to per
Spl"tti\ e in general; and, first, the hol'izontal line is that 
suppos<'d to be drawn pa mil el to the , horizon thl'Ongh 
the cJr or the spectator; or rather it is a line \\ hicb 
separates the he:wcn from the earth, and wltich lim
its the sight. Thus, A, B. fig. S, are two pillars br. 
low the hot·izontal line CD, by reason thee ye is elevated 
above them; in fig. 4, they a1·e said to be equal with it; 
and in fig. 5, r·aised abuve it. Thus, accordin.~ to the 
Uim·rrnt points in view, the objects ''ill be either higher 
or lower than tlic horizontal line. The point of sight, A, 
fig. 6, is that which makes the central ray 011 the hori
zontal line; or, it is the point "here all the other visual 
rays, D, D, unite. The points of distance, C, C, are points 
sf"t off in the horizontal line at equal distanc~s on rarh side 
of the point of sight, A; and, in the same figure, BB rc
]lresents the base line, 01• fundamental line; EE is the 
abridgmeut of the square, of which D, D, arc the sides; 
F, 1'', the diagonal lines, which go to the points of dis
tance C, C. Accidental points, are those where the ob
jects end: these may be cast negligently, because neither 
drawn to the point of sight, nor to those of distance, 
but meeting each other in the horizontal line. For ex
ample, two pieces of square timber, G and H, fig. 7, 
make the points I, l, I, I, on tlie horizontal line; but go 
not to the point of sight K, nor to the points of distance 
C, C: these accidental points serve likewise for case
ments, doors, windows, table's, chairs, &c. 'I'he point of 
direct view, or of the front, is when we have the object 
directly before us; in which case, it shows only the forc
side; ancJ, if below the horizon, a little of the top, but no· 
nothing of thr sides, unless the object is folygonous. The 
point of oblique view, is when we see an object aside of ui, 
and as it were aslant, or with the corner of the eye; the ey<', 
howe'e'" being all the while opposite to the point of sight; 
in which case ·we see the object laterally, and it p1·csents 
to us two shies or faces. The practice is the same in the 
sidc~points, as in the [ront-points; a point of sight, points 
of distance, &c. being laid down in the one as well as in 
the other. 

We shall MW give some examples, by whirh it will 
appear that the whole practice of persperti"e is b11ilt npon 
the foundation already laid down. Thus, to find the 
perspective appearance or a triangle, ABC. fig. s, be
tween the eye and the tl'iangle draw the line DE, which 
is calkd the fundamental line; from 2 draw 2 V, repre
sr11ting the pe1·1wndicular distance of the eye ahove the 
fundamental line, b~ it what it will; and throu~h V draw, 
at l'ight angles to 2 V, HH parallel to DE: tlocn will the 
plane DHllE !'eprrsent the transparent plane, on which 
thr 11erspective re1wcsl011tation is to be madr. Next, to 
find the prrspertive points of the angles of the triangle, 
let fall perpendirulars A J, C 2, BS, from thr angles to 
the fundamental DE: srt off these perpendiculars upon 
the fundamental opposite to the point of distance H, to 
n, A, C; from 1, 2, s, draw lines to the prinri1•al point 
Y; and Crom the points A, B, and C, on the fundamental 

linr, draw the right lines AH, BH, CH, to the point of 
distance II; wl1ich is so callrd, Ocrause the sp~ct~tor 
ought to I.Jc so far remo\'NI from the figure or parnh_ng, 
as it is distant from the principal point v. rrhe pornta 
a, b, and c, whe1·c the ,·isual Enrs \:1, Y2, VS intersect 
the lines of distance AC, BH, CH, will be the angular 
points of the trian.i;lc abc, the truc1·eprescntation of ABC. 

Dy proceeding in this mannt>r with the angular points 
of any right-lined figut·r, whct~1e.r r<'gular u~· irregular, it 
wil1 be very easy to rcpresPnt 1t 111 pnspectne; however, 
in practice, several compendious mcth~ds will occur to 
every artist. Again, if the srenograpluc appearance of 
any solid was to I.Jr rrpt'f'Scnt<'d, suppose of a ll'iaugular 
}ll'ism, whose base is the triangle nmo, fig. 9, you need 
011Jy find the uppe1· surface of it, i11 the same manner as 
you found the lower, or base; aml then jnining the cor .. 
responding points by right lines, you will ltave the true 
representation of the solid in perspective. So that the 
wol'k is the same as brfore; only you take a new funda
mental line, as murh higher than the former, as is the 
altitude of that solid wltose sccnog1•aphic rcpreseAtatioo 
you would delineate. 

But thrre is still a more commodious way, which is 
tllis: having found, as above, the base or ichnographic 
plane 111110, let perpendiculars be erected to the funda
mental line from the three angular points, which will 
express the altitudes of those points. But because these 
altitudes, though equal in the body or solid itsel(, will 
appear unequal in the scenographic view, the farthest oft" 
appearing less than those neai·c1· the rJe, their true pro. 
portional hrights may be thus determined. Any where 
in the fundamental line, let AB be erected perpendicu
lal'ly, and equal to the h•ue altitude; or, if the fignre has 
different altitudes, let them be transrHred into the per
pendicular AB; and from the points A and B, and from 
all the points of intermediate altitudes, if there are any 
such, draw right lines to the point of sight V: those lines, 
AV, BV, will constitute a t1·iangle with AB, within which 
all the points of altitude "'ill be contained. 'l'hrough the 
points o, n, m, draw parallels to the fundamental line; 
and from the points a, a, &c. erect perpendiculars to those 
parallrls; and the points "here they intersect the lino 
AV, BE, as in a, a, b, b, &c. will determine the appa
rent height of the solid in that srenographic position to 
the eye in V. 

Paralle! perspective is wl1cre the picture is supposed 
t? be so situated, as t~ be pa1'allel to the side of the prin
cipal object 111 the picture, as a building for instance. 
'lhen the Imes on those sides of the building that are pa
rallel to earh other, contmne parallel on the picture, and 

~fe:~~ ~~~i;~~~net;, ~:~i~~i:~;fo'~~:~cc!~~:!':; ~l~:~~l~~u~~: 
This will be exemplified in fig. 10. 

The pirture being suppoqed to staml parallrl to the side 
of the house AOCD, the lines AO, DC. which in nature 
are J?arallel to each.' must be made pa1'allel in thr prr-

~~ie~!~~~/=~~·c:1e:'.i~i,'~'~~g1!l."~o t~edi~~·~ i~. ~!i ;~~~~~ 
qu_rntly_ also to the picture, tend towards a point; and 
tins pomt G, towards which they tend, is the centre oC 
the pirture. 

Oblique persprrti"e· is whrn the plane of the picture is 
supposed to stand oblique to the sides of the obje(ts re-
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presented, in which case the representations of the lines The other method is as follows: Through tloe rentre of 
upon those sides will not be parallel among themselves, tbe picture G draw the line ST, upwards and do,.nward•. 
but will tend towards their vanishing point. This kind and pc1·pend1cular to tlie horizontal Jine. 'Then con 4 

of pe1'Spective is shown in flg. 11. tinue the line nf the roofBd till it meets ST in S. F1·nm A 
A bird's.eye view, is a views~ •lposed to be taken in draw AS, which will give the other gable, and Swill be 

the air, looking down upon the f'. ,JCCt, and dilfers from the vanishing point for all lines parallel to Btl and Ad; 
the usual way of drawing perspccthre views, in suppos- if NE is continued in like manner, it will girn T for its 
ing the horizontal line to he raised much higher. vanishing-point. The ~loors and wi11dows on the side 

When an object is to be d1·awn in perspective, all its A BCD are laid down from a scalC', hcrause that side IJc. 
parts must be measured so that we may be able to lay ing parnllel to the pict•1rc, tlors not vary from it~ geomc
them down from a scale of equal parts. trical delin eation, except showing the thickness of the rc-

llaving determined whether it is to be parallel or ob- veals, or edges of the doors and windows. If there had 
lique pers1rnctive, the first thing to be drawn is the ho- hr.en any windows in the side BEFC, they would be 
1•izontal line, which is to be put parallel to the bottom of drawn in pet'spertivc by the same method that was used 
the <lrawing, and as high above it as the height of a man's for fiuding the width of the house and the middle of the 
head, or fivefeetsixinchcs,.asHG,fig.10, which is five end, ''iz. by laying off the actual dimensions from C 
feet six inches above the bottom of the house. Next, upon CI, and drawing from these points to the distance~ 
dete1•mine on the centre of the picture G, which must be point K, which woul<l tranfer these divisions to the bot
placed so as to leave convenient room for the represen- torn of the house CF, and then perpendiculat'S might be 
talion. Fix 011 C the nearest corner of the object, and drawn upwards. 
draw the perpendicular CB: lay off CD equal to the This practice is farther explained by the following 
length of the building, and draw DA and AB. From C, rule: 
the nearest corner, dt•aw CG, to the centre of the pie- To divide a line in perspective wl1ich is para11el to the 
ture. CG now contains the line which represents the horizon, and wluch tends to a vanishing-point, into any 
bottom of the end of the house; but this is an indefinite number of equal parts; or to divide it into any required 
representation, of which we tlo not yet know the exact proportion . 
length. The method of determining this is as follows: Let AB be the line going to its vanishing-point C, fig. 
Continue the line DC to I, and make CI equal to the 12; and first let it be required to divide that line into 
width of the house. From G, the centl'C of the picture, six equal parts. Let CD be the horizontal line, and AE the 
lay off GK equal to the distance of the picture, the ground-line, d1·awn parallel to it. Lay uff, at pl easure, 
choosing of which must be regulate<l by taste. Draw IK, CD for the distan ce ol' the nicture, if C is the centre of 
cutting CG in F; then is CF the exact width of the house the picture. Draw a line fr0m D, touching the end B of 
in perspective, which was equal to CI. To find the mid- the line to be divided: draw DBE, cutting the g1·ound
dle of this encl of the housr, you cannot divide it by your line in E. 'rhen AE r epI·es t nts the actual tlimensionsof 
compasses, bemuse the farthest half will appear less than the line AB, whirh is seen in perspective. (Here it may 
the nearer; but if you divide Cl iuto two equal pa1·ts in be observed, that this gfres a rule also for finding the 
L, anrl dl'aw LK, it will cut CF into two rqual parts real length or any line which trnds to a vanishing.point.) 
perspectively. Or it may be found more simply thus: Divitle AE into the same number of equal parts into 
having drawn the lines BE and CF to the centre of the which you proposed to divide the given line AB; as At, 
picture, draw the di;:tgonals EC, BF, crossing each oth er 1 2, 2 S, &c. Thro from tliese diffol'ent divisions draw 
in M, and raise the perpendicular MN, which is in the. lines to D, cutting the line AB in a, 71, e, d, &c. which will 
middle of the gable-end. rcprrseut the required number of ('qua.I parts, but dim in~ 

To flnrl the height of the gable, lay its actual height ishing iu s ize as they are farther removed from tile eye. 
above BE, upon the cornet· line BC continued, as BO, If it is wished to di vide the line AB into anv number of 
and th·aw OG; this crossing the perpendicuJu MN, givrs unrqual pa1·ts, or to lay off' doors, windows; &c. upon it, 
N the point of the gable. The top of the chimney must the line AE 1 found as before, must be di\'id ed in 1 he r c
be drawn in the same manne1·, by laying its real height, quired lll'uportion. and Jines drawn from those to D will 
taken from a scale, on OP; and drawing PG, lay offLm give the requireil d ivisions on A Il, from "hkh pe1·pendi
and Ln., each equal to half tbr widlh, anti d rnw from cu lars may be dniwn for the <lours, wi ndows, &c. 
th~se points to the distaucc-point K; this will cut the but- To draw a ci 1·c1e in pc.r·spect ivt•. 
tom of the house CF, in the points 0 and p; from thl'Se The 11erspect i"c l't'prcsentation or every circle is a l'C-
dt·aw prrpendiculars, which will give tl1e perspccti\rc gular e ll ipsis, when the eye is wit hout the circle; which 
width of tl1e l'bimnry. To olJtain its thickness, lay nff may be clemonstralrd by consilit•r ing that the rays from 
J>Q cc1ual t~ its thickness, aud cl raw QG; then drawing the circumfercnre of the cil·<.lf" to the eye, form an oblique 
from a_ the laur ab, you obtain the exact width of ~lie chim- cone. But it is well know11 to those who a1·1· acqnnintrd 
nry. · F1·om b drnw be. aml from d draw de. 'l'li e othr t• with conic srrtiuns, that e\'el'v section of a con(' . wlil•tll. 
rod of the galJlc may bc- llrawn by two different methods. er l' ight or ob lique, is a t1'l1r. (_,llipsic;, except in one CR"i6 

The fil'st is l.Jy supposing the front of the house trans pa- only, "liich is, \\hen the section ic; tab'n suhcnntran to 
r ent, and <lra\\ iug the other cutl as if see n through it. in it'i basr, a situation which happens so ra1·<'ly in tlrawi"ugs 
the same manner as tlie ~ml "e have c.1escrilmJ, by lay- that it may IJr tlis1·C'r;artled :1 l to~dlir1·. n. ntl the Sl'rtion uf 
ing its witlth from D tu R, aud drawi ng to tlie distance a cone. 01· tl1cprrspt•rtivc ofacil'clc, iu all cases consill
point K. By t'ais ing tile prrperu.liru la l· in the midd lr , eretl as a prrf'ect <·llipr.;is . 
you will meet the ridge-line from the other gable in it . The n10•tcu1Tcct aou easy methouoftlrawing- an cllip-
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sis is, to find the trans>crse and conjngatc axes; the 
curve may then be completed by a trammel, or by hand. 
But as it is very tlitticult to find the transverse and con
jugate axes of the ellipses which are the perspecti,•e re
pl'cscntatin11s of circles, recourse is generally hall to 
another mcthotl of obtaining the curve. 'rlie circle is cir
ci.1mscribed by a square, as KL111N, in fig. LS, and the 
diagonals and the lines across the centre, and parall~l to 
the sides, arc <lrawn; also the lines al, cd, are drawn 
parallel to the sides, through the points where the circle 
is cut by the diagonals. This square, with all these Jines 
dt1awn arross it, is now put in perspective as follows: 
draw AB for the horizontal line, ant.I fix B for the centre 
<>f the pirturr, and AB for the distance of the picture. 
Make DC cqu"I to the width of square, and draw CB, 
DB; d1·aw CA to the distance-point A, cutting off DG, 
equal to the depth of the square; then draw GF parallel 
to DC, which com11lctes the perspective of the square; 
also d1·aw tllc diagonal DF. Take now the distances 
Ma, cN; and fransl'er them to Dx, oC; from these poil'.lts 
x <ltltl o, draw lines to the vanishing-point B, cutting the 
diagouals orthc square. 'l'he lJOints in this reticulated 
square in p~rspcctive, which correspond to those in the 
square KL.MN, "here the circle passes through, must 
now 1.>t• oliserved, and a currn traced through them with 
a steady liaucl it will be the perspecthre requit·ct.l. Even 
ill tliio process, it is of considerable use to know that the 
cul'\'e you arc tracing is a regular ellipsis: for though 
you cannot easily asccJ"tain the axes exactly, yet you 
may very ncal'iy; an<l the eye very soon <liscover·s wheth~ 
e1• the cm·,·c which has been drawn is that of a l'Cgular 
ellipsis 01• not. 

Upon the same principle exactly, the row of arches, 
fig. 14, is dl'awn. The width of the archs aml piers is 
ol.Jtainetl in the same manner as was ~hown in fig. 12, 
viz. by laying theil· dimensions upon thegroun<l-line AB, 
and drawing lines to the distance-point. The curves of 
the ~u·clirs n1·c then fountl by drawing the lines which 
cotTcspoml to those in half the square, fig. 13, in the 
same manner as clescribed abore for the circle. 

Fig. 15 shows the appearance of circles drawn upon a 
91indr1·, wl1e11 Hl is the horizontal line. The circle 
drawn on the cylinder at that place, is seen exactly edge
ways, antl apprars only as a straight line; that next 
above it is seen a little underneath; the. next still more; 
and so on, as thry rise liigher, appearing like so many 
ellipses of tl1e same tl'answrse diameter, but whose con
jug·Hte diameters continually inrrcase in length, as they 
1·isc alwve the l1orizontal line. On the contrary, you see 
tltc under sides of the circles drawn below the horizon
tal lines; lrnt they observe the same law, being so many 
eJlipses, whose conjugate diameters vary in the same 
p1·opo1·tion. A little reflection on this simple example, 
will enable those who draw to avoill many ridiculous 
mistak.(;s which are snmetimcs committc<l;sucli a sho\\ing 
the two ends of a cask, 01· Lhe top and bottom of a cylinder, 
at the same time. 

Fig. J L shows the method of drawing _a buildinr;, or 
other object, in ol>llque perspective. AB ts the hor1zo11-
tal line, and C !} the i;round-line, parallel to it as be
fore.. He1·e neither of the sides of the house is parallel 
to the picture, but each goes to its respective vanishing. 
\Wint. Havi11g fixed on the nearest comer E, draw EB, 

at pleasure, for one side, and choose any poi11.t F for tl1e: 

~Qt~~u0:i ti~e t~~~1~~·:~n~~e~f ~~efi~i<~t~::.~,0~11~rc1~:~i ~:fo:e~ 
depends upon taste only; draw BG, and GA perpendicu
lar to BG, cutting the horizontal line in A, the othPr 
vanishing-point. Draw now EA for the other side. To 
cnt off the several widths of the two sides of the house, 
which as yet are only drawn to an indefinite extent, two 
distance-points must be laid down, viz. one for each van. 
ishing-point. To do tliis, extend the compasses from B to 
G, and Jay the distance taken in it from B to H, which will 
give H fol' the distance-point of B, and which is to cut off 
all the divisions on the side EB. Also extend the comp•sqrs 
from AG, and lay down Al. I is the distance-1ioint of A, 
and is used for transferring all diYisions upon the side EA 

~~J1:11si!1,7, ~~~u~~~~~~~ ~~~t ~J~~~~ tt~~~::n~~~~~10;a~·~We1 
pet·spcctive; only here equal divisions on each sic\e of the 
building, as doors, windows, <liminish as they recede in 
the same way as on the side BEFC, fig. IO. Lay the real 
length of the siM EL, taken from the same scale used 
for laying down the horizonial line, and lay it down on 
the ground-line, from E to C, and draw Cl, cutting off 
EL for the perspective length of the building. Fol' tho 
othei• side of the house, lav its width down in the i:;amc 
manner, from E to D, and draw DH,· cutting off EN 
for the perspective width. Raise the perpendiculars EM, 
LK, and NO, fol' the three a1igles of the house. Lay the 
Jieight of the building upon the corner th~t comes to tho 
ground-line, as El\1, and draw MK and MO to their 
several vanishing-points. Also lay all the heights of the 
doors and windows, and other divisions, upon EM, and 
dl'aw them to the vanishing-points A and B. To lay 
down the widths of the dool's and windows, put their ac. 
tual widths upon CE, and dl'aw from them to the dis
tance-point I, which cuts off all divisions upon the side 
LE, and then raise the pel'pendiculars. The gable-end 
is found exactly in the same manner as has bern describ. 
ed, only taking care to use the Jlroper distance-point H. 
The manner offinding the width of the chimney is differ
~nt. Lay off ba for the height of the chimney above the 
top of the gable, and draw ac parallel to the horizontal 
line; then put ac equal to the actual thickness of the chim
ney, an~ draw ad to the vanisl1ing-point A; draw also cd 
to the distance-point I, cutting off ad in d: then havini; 
drawn ef from the nearest corner of the chimney, which 
was found as in fig. 10, d!'aw df to the rnnisl1ing-poinl 
B, cuttmg off ejfor the exact Jlei·spertive width. 
. Fig. 16. repr~sents. the method of finding the jlerspec

t1ve of a cn·clc m oblique perspective. All is thr hnri
z?ntal line~ C the centre of ~he pictu1•r, aml D, E, tlle 
~hstance-p?mts. The process 1s exactly th~ ~amr as that 
JUSt described; the several divisions of the reticnlatrd 
square in fig .. 13, being laid upon the grouml~line FG, ~11d 
from these, hnes are drawn to the distance-points. The 
perspective of the square is then drawn "ith all thr linrs 
across it, and the cur1'e traced through the different 
points. 

By drawing the~e examples frcqnrntly over. tn a large 
scale, and reflecting upon them '' ith attrntion, the stu· 

~~unJe~~!~ ~~~~Z1~-~f~\l~a~~;~;~q11111:1~';,~s:;c~~:1 1~: ~,'i~j ~~: 
cessarily find great benefit from the knowledge of them. 



PERSPECTIVE. 

' The practical part of perspective, is only the applica- grounds, and the like, there is a much larger latitude 
tion of tlicse rules to tile actual descl'iption of oujects. allowable, Jll'OVi<led tile general uulk, or usual natural 
But, as this 1ia1't is 1>u1·ely mathematical, its assistan~e shape of those objects, are in some measure observed, so 
towal'ds drawing is alone what can be performetl Uy rule as not to make them appear uirnaturaJ or monstrous. See 
anti com11ass, and can tl1crcfo1·c stl'iclly serve only fill' find- DRAWING. 
ing tlte images ofpoiuts, of whid1 they a1·e composed; and, But, although the strict practical rules of perspective 
as these are inflllite, it is endless to find them all by the are in a great measure confined to the description orright
strict rules; whence it hero mes necessary arter a :sufficient lined figures, yet the kno"ledgc of the geueral la\\S of 
number of thl'm are found, to complete the image by the that science i!1 of great and necessary use to inf'ol'ln the 
help uf dra\Ting, to the bettc1· etfecting of which these judgment, after what manner tile images of any }ll'Oposed 
points serve as a guith•. 'l'hus, when a circle is to be lines should run, which way tl1ey should tend, and where 
dcscri!Jcd, the p1·actical l'ulcs s(it•ve to find a sufficient terminate; and thereby enalJlcs it the better to detc•·minc 
numb el' of' points in 1 he cil'cumfercnce; which, being neat- \\hat appearance any objects ought to irnt on, according 
ly joined by hand, will pci·l"cct the image, so tl1at, in st1·iet- to their different situations and distances; it accustoms 
UCSS, nothing in this image is found by mathematical l'Ules, t!Je eye to judg·e with gl'eater certainty of ilic 1··eJations 
save the few pa1·ticu)ar \rniuts; the rest owes its being to between real olijects and tlicir pe1·spective descriptions, 
the hand or the tlr:.twer. and the hand to th·aw the same acconlin.i;ly, ant1 dir·ccts 

Thus also, if aRy complicated figure is pro11oset.1, it the judgment readily to discover any considet"able 
may not be easy to apply the practical rules to the tlep enor tl1ernin which might othe1·\\ise escape notice. 
scription of every minute part; but by inclosing that figure Desides that, when the ground, or gcnc1·al plan, 
in a regular one, lll'operly subtlivided and reduced into and the in'incipal i1al'ts or a picture, al'e first bi1l 
perspective, tliat will serve as a help, whereby a person down according to the rules, every thing else will 
skilled in drawing, may with ease describe the object pro- mor~ naturally fall in with them, and every ren1a1·kablc 
posetl. Upon the whole, where the boundaries of the prop deviation from the just rules will be more 1·cadily pcl'
posed objects cons~st of s~raight lines and µJane su•·faccs, ~cived, an~ the ~asier av.aided or rectiHrd; so that althuu.i;-lt 
they may uc described directly by the rules of pe1·s11ec- • 1t may ue rnfi111tcly teu1ous, or ausolutcly imp..actirnulc, 
tive; but when they at"e curvilinear, either in thefr sides to describe e\"ery minute part of a picture by stl'irt mc
or surfaces, the practical rules can only serve fur the de- chauical rules, yet the employing them, wlic1·c tliey ca11 
sCl'iption of such rigth-Hncd cases as may conveniently be the most commolliously used, will give the picture in 
iaclose the objects, and which will enable the designet· to general such a look, as will guide the artist in Ura wino· 
draw them within those known bounds with a suft1cient the other parts without any obvious inconsistency. <:'I 

degree of exactness. \Ve shal1, therefore, give such l'ulcs as a1·c uf 1nost 
It is thci:efore in vai~ to-seek, ~y the practical rules ~cne1·al.use. in the 11.racticcofpersp?ctive. 1. Let crcry 

of perspective, to uescl'lbe all the little hollows and Jlro- h1ie winch 111 the OUJect or geon10tncal figuro is sti·aight, 
minences of objects, the different light ant1 shade of thcit• perpendicular or parallel to its base, be so also j;1 its 
11arts, or their smallel' windings and turnings; the infi- scenograpic deliueation. 2. Let the Jines, which in the 

i:!~e:•~}"?;.e~~. t~~ ~~~"f!~t~~:pe~~J fi~~~e :t~~~~ ~~~ ~~~~~:, ~·~;::~~1~:11\:i~~tjnf~~~f~~i~ ~1:~11~{~~:~:'. 1 ·~~eL~~ 
animals; much less to give them that roundness and all straight lines, which in the object 1·cturn from the fore~ 
softness, that force and spirit, that easiness and freedom right sitle, run in a scenographic figure into the hol'izon
of posture, ~hat expression a~d grace, which ar_e requis_ite ~al line. 4. ~et the object you intenll to dc1ineatc, stand~ 
to a good picture. Perspective must content itself with mg on your right hand, ue placed also on the right hand 
its peculiar province of exhibiting a kind of rough of the visual point; and that on the left hanu, on the le.ft 
draught to scrv~ as a gPoun<l-work, an<l to ascertain the hand of the same point; and that which! is just before, in 
general proportions and places of the objects, acco1·<lmg the mid<lle of1t. 5. Let those lines which are (in the ob
to their supposed situations; leaving the rest to be fin- ject) equidistant to the returning line, be dl'awn in the 
ished, beautified, and ornamented, by a hand skilful in scenographic figure, from that point found in the lrndzon. 
drawing. . . . . 6. fo setting off the altitude of columns, pedestals, and 

It is true, perspective 1s of most use wliere it 1s most the hke, measure the lught from the base-line upward 
wanted, antl where ft dc~iatiun .fr?m its rules would be in _the_front ~l' fore-righ~ s~dc; and a visual ray down that 
the most observaule; as rn <lescl'lhlllg all regular figurns, point rn the trontshall limit the altitu<le of the column 01• 
pieces of arch!tccturc, and other oujects o~ that sort, }>illar'. all the way behind the fore-right side, or ortho
wherc the particular tentlenry of the several Imes is most grapluc a1lpearance, even to the Yisual point. rl11iis t'ule 
remarkable; the rule am] compass in such cases being you must obsm•ve in all figures, as well where there is a 
much more exact than any <lcscription made by hancl: front or fore-right side, as where there is none. ;- . Jn 
b~t still the figure, described by. the 11crspcc~ive rnlcs, tlelineating ovals, circles, arches, crosses, spirals, and 
will 1iced many he!ys_ from <lrawrng:; the capitals, and cross_ arche~, ~r any othe!' figure in the roof of any room, 
other ornam~nts oi pillars, and their eutai.Jlatures, the first ~raw 1t 1chnogr~pl.11cally; and so with pcl'jrnntlicu~ 
strength of light and sha.dC', the apparent roun~ness aed lars fro"'! ~he most emu~ent points thereof, cany it up in
protubcrance of the several parts, must owe then· beauty to the ceilrng; from which several 1>oints ca1·ry on the 11-
and finishing to the designer's band; hut, with rega1·d to gu1·e. 8. The centre in any sccno5rapilic regular figure 
such object.s as have no constan~ and certair~ determinate is foun.d by drawing c:ross lines from 01>pnsitr angleS: fu;. 
shape 01· size, such as clouds, hills, trees, rivers, uneven the irnrnt where the diagonals cross, is the ccpti·e. 9, A 
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grnuml-planc of squar('s is alike, both above aml below 
th(' lio1 it·1nt.a l litu.:; only tht' m :1re it is distant aUoH': or 
ht•11r,1th tht· Ii : riz(,11, Lile squarts \\ill be .w mud1 Lill' hu·
gt·r 01· \\if!l'J'. 10. lu dl'orn111g aprr . ...,pt'l·tin· figul'r, \\hl't'C 
H1a11} h1ws come tugttlu•r, ) ou ma.', fo1· the tlin·ction of 
)0111' l')''• draw tl1 c diagon.tfs in red: the ,-isual lints in 
b1acl\; tl 1e pcrprnclic11la1·s in green, or other different co
lou1· from 111:\t ''hich )llll iutcnt.l the figure shall be of. 
11. 11 a' ing co11~itlc red tile licighl. distance, and position 
of tl1c tigu1 e, and dl'a\\Jl it acconli11gly, with side 01• an
gle a;!;ainst tl1c base, 1·aise pc1·pendiculars from tlic sen. 
l'al :u1glrs 01· drsignrd points, h·om the figure to the base; 
aml tr·a11!->frl' tlic kugth of each perpcm.licular, from the 
Jilact• where it touches the I.Jase, to the I.Jase on the side 
opposite to the point of distance; S() wili the diamctrals 
drawn to tlir pupendiculars in the I.Jase, Uy intersection 
wilh the diagonals, tlrn\\ n to the several transfcl'l'cd clis
tancr~, gh·c the angles of the figurrs, and so li11esd1·awn 
from poi11t to point will drcumsc1 il.le the sccnographic 
figure. 12. Jf in a lanth,capc tl1c1·c al'l' any standing wa
ter~, as l'irers, ponds, and the like, place the lio1·izontal 
line levl'I with the farllH"st sight ur appearanre of it. 15. 
If tlwJ'e are anJ houses, or the like, in the pictu1·e, con
sider their position, that you may find from what point 
in the lw1'izontal lines to draw the front or sitlt:s thereof. 
14. Jn dcsrril>ing things at a great distance, observe the 
11rop01-tion l>otlt i11 magnitude and distance, in draught, 
which appt·nrs from the object to the eye. 15. Jn colour
ing and shado\\-i11g uf every thing, you must do the same 
in yn111· picture,'\ hich you obsrne with your rye, es-
11cciallJ in ol>jec.:ts lying near; but, according as the dis
tance gro"s g1·catcr and greater, so the coloul's must l>e 
faintt-1· a11d fainter, un at last they lose themselves in a 
da1·kish Hky.colour. 16. The catoptrics arc best seen in 
a common looking glass, 01· othc1· polished matte rt where, 
if the glass is exactly flat, the ObJeCt is exactly like its 
original: but, if the glass is not ilat, the resemblance al
te1·s from the original; and that more or less, acconling 
as tl1c gla~s differs rrom an exact planr. 1 i. In dnrning 
catoptlfo figm·es, the surface of the glass is to be consi
drrr1!, upon which you mean to l1arn the rcfle< tion: for 
'irhich JOU must mak1.• a particular iclinograpliical draught 
or proj{ ctio11, "hich on the glass must appear to be a 
plant' full .of squares; nn which projection transfrr "hat 
shall be d1aw11 on a planr, diYided into the same 11umber 
of like squa1·cs, whnc though the draught may appea1· 
n1·y ro11fused, yet the reflection of it on the glass" ill be 
Tery J'(•gola1·, p1·opnrt ional, and regularly coin posed. 18. 
The dioptl'ic, 01· brokrn brnm, may l>e seen in a tulJc 
through a cr~stal of glass whkh has its smface cut into 
many othns, whl'J'cby the rays of lhe ohjrct are l>rokcn. 
'Jt'or 10 tlrn flat of the crystal, or watt:I', tile r·ays Pun 
strai;;ht; but thrn tht·y b1·cak and make an anglr, which 
also b" ttw J'l'fractcd bra.ms is made and continued 01~ the 
otliel' Side of tile same flat. 19. Wht>n these races 011 a 
t;rystal arc ret111·11cd towards a plane placed dir·ertly 1Je
fo1·e it thry separate tht•msclves at a good distance on 
the plane, because they are all directed to val'ious far
di';taut places of the same. 

PEnSPECTI\'E PLA~E, is the glass or other transparent 
surface, l'V, (Pl. (;IV. Perspective, fig. 2.) supposed to 
be 11lacell be!l1ee11 the e)c and tbeobject, perpendicularly 
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to the horizon. It is sometimes called the section, table, 
01· glass. 

1'£.RSPIRATION. There seems to be something 
th1·0\\ n out from the blood du1·ing its cirrulatiou in tbe 
artericst at least through thoSt.· wss(•)s which are nrar 
the sul'face of the bodJ: for if is a fact, that certain sub. 
stances arc constantlJ emitttd from tlH.' !:ikins of auimals. 
These substances are known in g<'11t'ral l>y tlic name or 
pel'spirable rnatte1·, or pertipiration. 'rhcy have a great 
t·escml>lance to what is emitted in tl1e lungs; which ren. 
llc1·s it probable that both excretions a1·c owing to th& 
same cause, namclyt to the decomposition produced in 
the blood by the effects of respiration. J\lany experi. 
ments have been matle to ascc1·tai11 the quantity of mat
te1· perspired through the skin. For the first set, and 
nut the l~ast remarkable, we arn intlcbt~d to Sanctorius, 
who contmued them for no less than thu·ty years. Be 
ascertained his o~rn weight, and till' weight of l1h; food; 
and whatever weight he lost over and above that of his 
excrements, he ascribed to pe1·spiration. A similar setof 
experiments was afterwa1·ds made in France by Dodart; 
in England by Keil; in Ireland by Bryan Robertson and 
Rye; and in Carolina by Lining. The result of all these 
experiments has been collected by Ilallcr; but it giv.,, us 
no p1·ecise estimate of the amount of the transpiration, 
since these philosophers have not distinguished bctwen 
\\hat is lost by the skin and by the lungs. Larnisier and 
Seguin alone have attempted to ascertain the amount of 
the matter perspired through the skin. A ba.~ composed 
of varnished silk, and perfectly air tight, was procured, 
within which Seguin, '"ho was usually the subject or ex. 
pe1·imcnt, was enclosed, and the bag was dosed exactJ7 
°'er his head. There was a slit in the bag opposite w 
l11s mouth, and the edgrs of this slit wcro aC"curately ce
mented l'ound tile mouth l>y means of a mixture of tur
pentine and pitch. Thus every thing emitted by the hod1 
was retained i11 the bag, except what made its escape 
from the lungs by respiration. By weighing himselfi1 
a delicate balance at the commenrement of the experi· 
mcnt, and again after he had continued for some time 
in the bag, the quantity of matter carried off by respira
tion was asccrta~1ed. By weighing himself without thiJ 
''arnished. covel'ing, ~nd repeating the 011cration &fleio 
the same rntenal of t11ne had elapsed as in the formrr eI· 
periment.t h~ ascertained _the. loss of weight occasioned 
b.l'. perspu•atwn and resp1rntwn. By subti·acting from 
tl11c; sum the l_os;-, of wright indicated by thr first l'Xperi· 
mcnt, he ol>tamed the quantity of matter ''hkh made itl 
escape l>y pe1·spira~ion in a given time. Tlie fulluwing 
facts_ were ascertarncd by these experiments: 1. Tho 
maxrnmm of matter perspii·ctl in a minute amounted to 
26.25 gra~ns fl'rJJ; the. minim nm tog g1·ains: which gi\·ea 
17.63 grams ata met.hum in tlicminutc, or 52.8-J ounces 
in the 24 hours. This quantity diHhs less than might 
J1ave Ucen CXJ>ectrd fi:om the resultnfformcrexpe1·iments 
made b.Y Dodart, Keil, Rye, &c. 2. The quantity per· 
s;11red. 1s ~ncr?ased. by d.ri~k, but not by solid food. S. 
I ersp1rahon 1s ~t its m~nimum immediately aftrr a rt· 
past. lt reaches its maximum during lligeslion. See DI• 
GESTIOY. 

The quantity of matter perspired differs very conside
rably according to circumstances. It has been shown to 
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be greatest in hot weather, a11d in bot climates, and after 
g1·cat exercise; and its l'eiation to the quantity of ua·inc 
has been long known. When the mattcl' pc1·spircd is 
great, the quantity of urine is small, awl vice vcl'Sa. 

To ascertain the substance thus emitted IJy perspira
tion is a difficult task, Licea use it passes offinvhdUly, ani.l 
in small quantities at a time. It has, notwithstanding, 
been ascel'taincd that water, cal'bon, aud an oi]J matte1·, 
are emitted; and that an acid supposed to be the phos
phol'iC, phospbat of lime, amt even urea, are sometimes 
emitted tlll'ough the skin. 

1. The most accurate experiments on this matter that 
have been made arn those of Mr. Cr•iiikshank. He put 
his hand into a glass vessel, and luted its mouth at his 
wri~t by means of a bladde1·. 'I'he intei'ior surface of the 
vessel llccamc g1·adually dim, and drops of water trick
led down. By keeping his han<l in this manner for an 
hour, he collectetl thirty grains of a liquit.I, which pos
sessed all the prnpertics of pure water. On repeating the 
same cxpci·iment at nine in the evening (thermometer 
62°), be collected only 12 grains. 'l'he mean of these is 
21 grains. But as tlie hand is more exposed than the 
b'unk of the body, it is reasonable to suppose that the 
perspiration from it is greater than that from the hand. 
Let us therefore take !30 grains per hour as the mean; 
and let us suppose, with Mr. Cruikshank, that the hand 
is -.•~th of the surface of the body. 'rl>e per·spiration in 
an hour would amount to 1880 grains, and in 24 hours 
to 4S,20.0 grains, 01· 7 pounds 6 ounces troy. 'l'his is al
most doulJJ.e the quantity ascertained by Lavoisie1· and 
Seguin. Hence we may conclude that more matter is 
pc1-,pi1·ed through the hand than the othe1· parts of the 
holly, t)l'ovidrd Mr. Cruikshank's estimate of the ratio 
between the surface of the hand and body is not ert·o
neous. 

He repeated the experiment again after hard exercise, 
antl collcrtc<l in an hour 48 grains of water. He found 
also, that this aqueous vapourpervatlcd his stocking with
out difficulty; and that it matle its way thrnugh a shamo
ny leathei· glove, and even through a leather boot, though 
in a much smaller quantity than wheu the lrg wanted 
that covcl'i ng. 

It is not difficult to see why the quantity of watery va
pour diminishes with co1d. When the surface of the bo
cJy is ex1rnsc<l to a cold trmpe1•ature, .the capacity O( the 
cutaneous Ycsscls diminishes, and consequently the quan
tity which flows through them must decrease. 

Wilen the temperature, on the othel' band, is much in
creased, eitlir1· by being exposed to a hot atmosphere, 01· 

by Yioleut exercise, the perspired va1Jom• not only in
creases in quantity, but even appears in a liquid form. 
rl'his is k111Jwn l>y the name of sweat. In wliat mannc1• 
sweat is produced, i'i not at present known; but we can 
sPf" n vel'y impol'tant service which it performs to tile 
at1imal. No soo11er is it thrown upon the Slllface of the 
skin than it begius to evaporate. But the change into 
·\'apour requit·cs heat; accordingly a quantity of heat is 
abs.Jl"Uell, an<l the temperature or the animal is lowered. 
This is tile l't!ason that animals can endure to remain 
for some time iu a much higher temperature without in
jury, than cc.iuld ham been supposctl. 

The experiments of 'fillet, and the still more decisirn 
cxpHimcuts of Fordyce and his associates, arc well 
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known. These gentlemen remained a considerable tim• 
in a tempcl'aturc cxccediug the boiling-point of water. 

2. Ill'sit.lrs water, it cannot be doubted that cal'lwn is 
also emitted from the skin; but in what state, the e..xperi
ments hitherto mat.le do not enable us to decide. Mr. 
G1·11ikshank found that the air of tbe glass vessel in 
which his hant.1 and foot hall been confined for an hour 
contained caL·bonic acid gas; for a candle burned dimly 
in it, and it rendered lime-water turbid. Anil .Mr. J'u .. 
rine fuu11d that ail· which had remained for some time in 
contact witli the skin, consisted almost entirely of car
bonic acid gas. The same conclusion may be drawn from 
the experiments of Ingenhousz and .Milly. 'I'1·oussct bas 
lately obsel'ved that air was separated copiously from a 
patient of his while bathing. 

Now it is e\'·ident that the carbonic aci<l gas which ap
peared during l\11'. Cruikshank's CX})Crimcnt, did not 
iweviuusly exist in the glass vessel; consequently it must 
have either been transmitted ready-formed tlll'ough the 
skin, or formed during the experiment by the absorption 
of oxygen gas, and the consequent emission of cat·bonic 
acid gas. The c.xpcl'iments of Mr. Jurinc do not allow 
us to suppose the tit·st of' these to be true; for he fournl 
that the quantity of air allowed to remain in contact 
with the skin did not increase. Cunsequently the apJlCar
ance of tlle carbonic acid gas must be owing either to 
the emission of cat·bon, which forms carbonic acid gas 
by combining \\ith the oxygen gas of the air, or to the 
absorptiou of oxygen gas, and the subsequent emission of 
carbonic acid gas; precisely in the same man11cl', and fol· 
tile same reason, that these substances are em.ittcd Uy the 
lung.~. Tl1e last is the l'.llore p1•obable opinion; but the 
experiments hitherto made tlo not enable us to decide. 

s:Brsidcs water and ca1·bon, or carbonic arid gas, the 
skin emits also a particular odorous substance. 'l'hat 
every animal has a pecuHa1· smclL, is welJ known: the 
tlog- can discover his maste1·, a Rd even trace him to a 
distance by the scent. A t.log, chained some hours after 
his master had set out on a jom·ncy or some 1tunclrcd 
miles, followrd his footsteps by the smell, and frrnnd him 
on the third ilay in the mi<lst ofa crowd. But it is need~ 
less to multiply instances nf this fact; they arc too well 
known to evc1·y one. Now this smell must be owing to 
some particular matter which is constantly emitted; and 
this matter rnust differ somewhat either tn quantity 01• 

some other property, as we see that the dog easily t.lis .. 
tiuguislies the individual by means of it . .Mr. C1·uik
shank has made it probahle that this matter is an oily 
substance; or at least that there is an oily substance 
emitted by the skin , He \lore rr.peatedl,v, night and day 
for a month, tl1e same vest or H~ecy hosiery <luring the 
hottest par'! of the summer. At the end uf this time lie 
always fountl au oily substance accu mulated in consi<.Jc
raUle massl's on the na1) of the inner surfate of the vest, 
in the fo1·m of black tears. w ·1ien rubbetl on pa.per, it 
makes it tl'anspa1·ent, an<l hardens on it like grease. lt 
burns '"ith a white flame, and leaves behintl Ha charry 
residuum. 

4. Jlr1·thollet has observed the p orspiration arid; anti 
he has concluded that the acid which is present is the 
phosp horic: but that has nnt been proved. Fourcl'oy and 
Vauq urlin have ascertained that the scurf which col
lects upon the sh.ins of horses consists cltielly of l>hosphat 
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of Jimr, nntl tit''!<\ is e,-en s1mctimf's mixed with it.. It jg 
wtll known that the swcnJ has a salt tastl'; but ltithntu 
it has ""t been anal) scJ, though it probably dift'c!'s l'l·om 
the tran"piration. 

It has bee;i "' pposed that the skin has the p1·operty of 
absol'IJiug moisture from the air; but this opinion hns not 
been confirmed by <'Xprri.mcnts, but 1·atl1er the contrary. 

'rl1e chief arguments in favour of the absol'phon of 
tt1c ~kin, h:tvc bc{'n drawu from the quantity of moistu1·c 
disrhargcd by urine being, in some cases, not 011ly grcat
e1· than the whoJo th·ink o{'tl1c patient, but even the whole 
u[ his dl'ink a111l food. But it ought to be 1·emembercd 
that, in t\iabrtrs, the <liseasc hcl'o aliutlctl to, tl1c wei~ht 
,if the body is co11tin11alty diminishing, anc.J. therefore 
pa1·t of it must be const:.u1t1y thl'om1 off. Besides, it is 
1;ca1'cely pos~ilJlc in tbat disease to get an acru1·atc ac
count nfthe food swallowed by the patients; and in those 
cases whct·e very accurate accounts have IJccn kept, 
and where deception was not so much practised, the 
t1l'ine was found to cxcretl the quantity of drink. In a 
tasc ol' diabetes, related with much accuracy by Dr. 
Gerard, the patient was bathed regularly during the ear
ly lm1·t of the c.Hscase in warm watel', and aftcl'wards in 
mid "ater: he was weighed before and after bathing, 
and no sen!-iible difference was ever found in his weight. 
Consequently, in that case, the quantity absorbed, if any, 
must hare been very small. 

It is well known that thirst is much alleriated by 
cold bathing. By this plan captain Bligh kept his men 
cool and in good health during their \•ery extraordinary 
rnyagc across the South Sea. This has been considered 
as owing tu the absorption of water by the skin. But Dr. 
Currie had a patient who was wasting fast fo1· want of 
110111·ishmcnt, a tumour in the resophagus preventing the 
11o<sibility of taking food, and whose thirst was always 
alle•iatcd by bathing; yet no sensible increase of weight, 
hut rather the contrary, was perceived after bathing. It 
does not appear then, that in either of these cases water 
was absorbed. The al!a~·ing of thi1·st by the cold bathing 
may indeed easily be accounted for, by the lessening of 
the temperature, and the prevention of perspiration. 

Further, Seguin has shewn that the skiu does not ab
sol'b water dut·ing bathing by a still more complete ex
t<>riment: he dissohe<l some mercm·ial salt in water, and 
found that the mercury Jll'oduced no effect upon a person 
that bathed in the water, provided no part the cuticle 
'"as injurell; but upon rulJbing off a portion of the cuticle, 
U,c merc111·ial solution \\as abs01·beU, and the effects of 
the mercury became cYit.lcnt upon the body. Hence it 
follows irresistibly, that water, at least in the state of 
water, is not absorbed by the skin "hen the body is 
:plunged into it, unless lhe cuticle is fh·st remo\'ell. 

'l'his may perhaps l;e considereil as a complete proof 
that no such..J.king as al;sorption is perfo1·mrtl by the 
~kin; and tli~i.t thc1·efore the appearance of cal'bonic acid 
gas, which takes place when air is confined around the 
skin, must be O\\ ing lo the emission or c:\l'bon. But it 
ought to b• considered, that although the skin cannot 
absol'b water, this is no p1•00[ that it cannot absorb oth
er substances; pa1·ticulal'ly that it cannot absorb oxygen 
gas, which is very dilferent from water. lt is well known 
that waler will nut pass through bladdei·s, at least for 
some time: yet Dr. Priestly fou~d that venous blood ac: 
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quil'Cll tl1e colour o[ artrrial ulood from oxygen !!;a5, ., 
readily when these sub!-itance~ wei·e srpara.tc<l l>y a blad
de1·, as when they were in act11 al cnnfact. lie found, too, 
that when gases were confined in blalldt:l'S, they. gradual. 
lJ lost their properties. It i' clear from these tacts, that 
oxygen gas can perYade hladdrl's; aml if it. can pervade 
them, why may it not also pervade the ruticle? Nay, fur. 
ther, we know from the expCl'iments of Cruikshauk, that 
the ,·apour perspired passes through leather, even when 
Jll'Cparctl so as to kcrp out moi!-lture, al least for acer. 
tain time. It i.'i possible, then, thnt \\a1cr, when in the 
state of ''apour, or when dissoh·ed in ni1·, may be alisorb~ 
cd, although "atcr, while in the state of water, may be 
inca1iable of pervading the cntick. The experiments, 
therefore, which have hitherto been made upon the ab
sorption of the skin, are insuflicicnt to p1·ove that air 
and vapour cannot pet·vade the cutirlc. 1n·o,·idcd there 
are any facts to render the confrary su11position pro. 
liable. 

Now that tliere are such facts, cannot he denied. \Vo 
shalJ not indeed protluce tl1ecxperiment ofVau l\lo11s as a 
fact of that kind, because it is liable to ohjections, and 
at best is rnry indecish·e. Having a patient under his 
care who, from a Y\'011nd in the throat, was incapable for 
sevel'al days of taking :my noUJ·ishm{'nt, he ke11t him 
ali\'e durin.i; that time, by npJ>lyinr; to the skin in differ• 
ent parts of tl1e body, se•eral times a day, a sponge 1lipt 
in wine or s\l'ong soup. A fact mentioned by Dr. Wat. 
son is much more important, and mu~h more decisi\•e. A 
latl nt Newmarket, who hall been almost stal'vcU in or
der to bring l1im down to such a weight as would quali
fy him fol' 1•uuning a hol'se-ra.ce, was wcjghed in the 
morning of the race-day; lie was weighed again an hour 
after, am1 was found to have gained 50 01111crs of weight; 
yet in the intcl'\'al he had only taken half a glass or 
wine. llcrc absol'ption must have taken place, either by 
the skin, 01• lungs, or both. The difliculties in either case 
are the same; and whatever rcutlcrs abso1'}1tion by one 
probable, will eq 11ally strengthen the probability that 
absorption takes places by the other. Sec 1-'nYSioLOGJ. 

PERULA, a genus of the class and order dioeci• 
polyandria. There is one s11ecies, a tree of New Grt· 
nada. 

PETAL, among uotanists, an appellation given to th• 
flower-leaves, in opposition to the fulia, or common 
leaves of tho plant. Sec BOTANY. 

PETALOMA, a genus of the decandria monogynia 
class and order; the calyx is goblet.shaped, fire-toothed; 
petals five; stamina on mal'gin of c~Uy"; bcrl'y one-celled, 
seeds one or four. Tltc1·e arc two s11ccies, trees of Ja· 
maica and Guiana. 

PETARD, in the art of war, a metalline engine. 
somewhat resembling a 11igh-crow11Cll hat. rrhe }lf'tanl 
may be c~nsitler.ed a.s a i1iccc of ortlnance; it is made or 
copper mixed w1tl1 brass, or of lcod with tin: its charge 
is from five to six pountls of powder, which reaches lo 
witl1i11 three finger's-b1•eadU1 o(' the mouth: the vacancy 
is filled \\ith ~ow, aml stopped with a wooden tompiori, 
the mouth.be111g strongly hound up with a cloth tied v<· 
ry tight Wlth ropes. It 1s co,·cred up with ~ madrier. or 
wooden J>lank, that has a cavity to receive the mouth or 
the petar~, ~nd fastened down with ropes. 

1\s use 1s Ill a clandestine attack to break down gates, 
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bi•idges, barriers, &r. to which it is hung; anti tliis it The$c are foanJ variously altered, by the insinuation 
docs by means of the wooden vtauk. It is also ll':;ed in stony and miueral matter into their 11ores; and the sub 
rountermines to break tlll'ough the enemy's gallro'ics, stance oT some of them is found to be wholly gone, there 
and t;ive their mines vent. The invention Of petards is being onTy stony, iparry, or other remaining matter dc
ascrilJ~tl to the Fl'ench Huguenots, in 1579, who with posited in the shape and form or the origi11al matter, 
them took Cahors, as d' Aubigne tells us. which h~s grndually wasted away, and these may be re-

PETECHIJE. See MEDICINE. -gardcd as the true petl'ifartions. 
PETER-llENCR, an ancient tax ofa penny on each Respecting the manner in which petrifaction isaccom-

J1ousr, paid to the pope. It was call Peter-pence, because plishec.l, we know but little. It has been thought by many 
collected on the day of St. Peter ad vincula, and sent to Jlhilosophers, that this was one of the rare processes of 
Rome; whence it was also called Rome-scot, ancl Rome- nature; an<l accordingly such places as have afforded a 
penny. view of it, have l..een looked upo"n as great curiosities .. 

PETESIA, a genus of the tetrandria monogynia However, It is now discovered, that petrifaction is ex
class and order: the corolla is one-petalled, fu nnel-fot•m, ceedingly common; and that cve1•_v kintl of water carries 
stigma bifid, berry many-seeded. T here are t hree spe- with it some earthy particles, which being precipitated 
des, shrubs of South America and the West I ndies. from it, become stone of a g1·eatcr or lesser degree of 

PETIOLE, in botany, the slender stalk that supports hardness; and this quality is most remarkable in those 
tlie leaves of a l'lant. wate1·s which are much impregnated. with selenetic mat-

l'ETITIA, a genus of the class and order tetrandria ter. Of late, it has also been found by some obse1·va
n1onogynia: the calyx is four-toothed, inferior; corolla tions on a petrifaction in East Lothian in Scotland, that 
four-parted, drupe with a two~celled nut. 'rt1ere is one iron contl'ilmtes greatly to the process: and this it may 
spcric'i. a small tree of St. Domingo. c.ln by its precipitation of any aluminous earth which ha11 -

PETl1'IO l'RINCIPJI, in logic, the taking a thing )Jens to be dissolved in the water by means of an acid; 
for true, and drawing conclusions from it as such, when for iron has the property of precipitating this earth, 
it is really false, 01· at least wants to be proved, before though it cannot precipitate the calcareous kind. The 
any inferences can be deducct1 from it. calcareous kinds of earth, however, IJy being soluble iu 

l'.ETITION. No petition to the king, or to either water without any acid, must contribute very much to 
liouse of parliament, for any alte.l'ation in church or state, the process of petrifaction, as they m·e capalJlc of a. g~at 
shall be sig11ed by above twenty )lCl'SOns, unless the mat- degree or hardness lJy means only of being joined with 
let• thereof is approved by three justices of the peace, ca1·bonic acid, on which depends the solidity of Out' C0lll· 
or the major part of the grand jury in the couutry; and mon cement or mortar used in building houses. 
in London by the lord mayor, aldermen, and common rrhc name petrifaction belongs only, as we have seen, 
council: nor shall any 11etition be 11rescntcLI. by moro than to bodies of vegetable or animal origin; and in ordel' fo 
ten persons at a time. determine their class and genus, or e,·cn species, it is 

PETITION IN CHANCERY, a request in writing, di· necessat·y that their texture, theiL' p1·imitl\•e form, and in 
rccted to thtl lord chancellor or master of the 1•olls, show- some measure theil· organization, at·e still <liscerniblr. 
ing some matter or cause, whereupon the petitionet• prays Thus we ought not to _place the stony ket·ncls moulded in 
somewhat to ho gi·antcd him. the cavity of some shell, or other organized hody, in tlie 

PE'r!VE RIA, a genus or the tetragynia order, in the rank of petrifactions properly so railed. 
hexandria class of plants, and in the natural method Peti·ifactions of the \'egctal.lle kingdom are aJmost all 
J"anking undel' the 12th order, holoracere. The calyx is citliC'r grnvrlly Ol' siliceous; and arc fountl in gulley~ 
tctraphyllous; thcJ'e is no co1·olla; anti but one seed, with trt'nchcs, &c. Those which strike fire with stec::l arc 
1·cflcxt•tl awns nt the top. There al'C two species (Guinea }ll'incipally found in sandy fissures; those which elfer
hcn-w<'ctl), hcrlJs of lhc 'Vest Indies. vescc i~1 acitls a1·~ generally of animal origin, antl are 

PETREA, in botany, a genus of the didynamia an· foun<l 111 the honzontal beds of calcareous earth, and 
giosperma class or plantc;, with a monopetalous Oowcr, sometimes in. l.Jeds of day Ol' gravel; in which case the 0
dividcd int<> five l'OUIH.lctl segments at the limb. 'l'here nnLurc or the pefrifaction is diffi.'l'Cnt. Ag to the substan
is one species, a shrub of South Amc1·ica. ces \\l1ich are l'oun<l in gjpsurn, they seldom undergo any 

PETH IFACTION, in natural histo .. y, tlcnotcs the alteration, either with respect to figure or compusition, 
convcl'sion of wood, hrmrs, and otht'r sul>sthnccs, princi- and they arc ve1·y t'arc. 
pally animal 01• vcgctablr, int.o sto.n~. These bodies ~ro A pct1·ifled substa.nce, strictly speaking, is nothiug 
more or kss altcrrd from their or1g111al state, acconhng, more than the skeleton, 01· perhaps image, of a body 
!o the diffe1·c11t s111Jstancr'i they li~vc lain lrn1·icll am_ong '~ltich li~s once had !il'c, either animal or vegetable, ccm1 ... 
m the cni·tli; some of ti1rm hanng sufforcd vuy little bmcd with some mmcral. Thus 'Peb'ified wood is no 
change, antl othl't'S bein~ so highly impregnated with longer wood, properly speaking. When wood L"I bu1·ic<l 
crystalline, sparry, pyritical, o~· othc1· extrn11cous ma~ in cc1·~ai11 places, lnpidific fluids, extremely cJivi1led nn!l 
ter, as to appeal' mere ma:sses of stn11r, m· lumps of the somctrnws colourml, iusinuatr thcmsrlw~s into its pores, 
matter of the common p)"1'1tcs; IJt1t they arc generally of an<I fill them U\J. These fluids arc aftl'rnar<l'i moulded 
the C'xte1·nal lHmcnsiour;, _am~ 1·etain more or ks~ of tl~e an•l condensrd. The snlit1 pa1·t of the wood is decom
inil'J'11al fi.;ure, o~ the l.>01.hc~ ,mtu th_c pores of\\ luch tl11s posec.l and n·ducml into powd ,. r. which is exprllcd with. 
mattrr !ins. made its '~Ry. lhr animal substancrs thus out the m_ass by eq.ue1111s filtrati ons. In this mamwi·, the 
fomul prh1fird arc. clnrfly sea-shells; the trctl~, bony pa- places which wrre lormrdy orcupi r1l by the wnud arc now 
i.,tes, and bones ol fish; the bones of land-ammals, &c. left <>111pty in the form of pures. Tb is opcrntlon of ua 
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brc produce no apparent difference either of the size or Let any one roprescnt to himself this collection of lit. 
of the shapr; but it orraBions, both a~ the surface and in tie cylinders, nrtical, horizontal, incJincd in dilferent. 
tbc iuside, a change of substance, and the ligneous tex- directions, the stony masses of utriculi and of anaetomo .. 
tu re is inHrtcd; that is to say, that which was pore in Res, and he will have an idea of the stony sul.Jstance which 
the natural woo<l, becomes solid in that which is petrified; forms the ground·wo1·k of peta•ifaction. Hitherto not a 
and that which was solid 01· full in the first statr, ~ecomes single ligneous part is destroyed; they arc all existing, 
}JOrous in the second. In this way, says 1\1. Musard, but surrounded on C\.'cry side with ea.-thy dr11usits; and 
pdrified wood is much less extended in pores than solid that body which, dm'ing lifo, was composed of sulid and 
parts, and at the same time fo1·ms a I.Jolly much more of empty parts, is now cntirrl.)' solid: its destruction and 
dl•nsc and heavy than the fi1·st. As the pores comm uni- decomposition do not take place ti~I after the formation of 
catc f1·om the circumfrl'cnce to the centre, tlie petl·ifac- these little deposits. In 1woporho11 as the watt•r aban. 
tion ought to begin at the centre, and end with the cir- dons them, it pcneb'ates the ligneous substanre, aed de. 
cumfrrence of the organic body subjected to the action stroys it insensibly. The woody 6bres beingdrcompos
of the lapidilic fluids. ell, form in their turn voids and i11te1•stices, and there 

In proportion to the tendemess and bad quality of l'emains in the whole piece nothing but little stony cylin
"-·ood, it imbihcs the greatu quantity of water; thHcforc tlcrs. But in preportion as these woody fib1·es disap. 
this sort will u11questionably 11ctrify more easily than that pear, the surrounding moisture, loaded \\ith earth in the 
which is hard. It is thought that all the pctt·ified wood state of dissolution, dues not fail tu penetrate the piece or 
so oftrn found in Hungary, has been originally sort, such woo<l, and to l'cmain in its new cavitks. The new de
as fil's or poplal's. Suppose a piece ot' wood buried in posit assumes exactly the form of decomposed fibres; it 
the earth; if it is very dl'y, it will suck up the moistul'e envelops in its turn the little cylindel'S which were formed 
which snrl'ounds it like a spunge. 'l'liis moistm·e, by in their cavities, and ends by incorporating with the-m. 
penetratiug it, will dilate all the parts of\vhich it is com- We may suppose here, that in proportiun as it decompo
po•ed. The trachi:e, or air-\essels, will be filled first; ses, thel'e is a l'eaction of the ligneous part against the 
and thl'll the lymphatic vrssels, and those which contain lapidific fluid: from this reaction a colour arises which. 
the succus proprius, as they are likewise rmpty. Tlie stains more or less the new deposit; and this colour will 
water which forms this moisture kerps in solution a make it easily di:stinguishable from that which has been 
greater or a lcs. quantity of eal'th; aml this eal'th, de- laid in the inside of the vessels. In all petrified wood 
tarhcd, and cn1Tied along in its course, is reduced to such this shade is generally 11erceptible. 
an attenuated state, that it escapes our eyes, and keeps We have then, says M. Mongez, four distinct epochs 
itsrlf suspended whether by the medium of fixed air or in the process by which nature converts a piece or wood 
by the motion of the water. Such is the lap1dific Ou id. into stone, or, to speak more justly, by which she sub
Upon evaporation, m· the departure of the menstruum, stitutes a stony tleposit in its place: I. Perfect vegeta
this earth, sand, or metal, again ap11ears in the form of blc wood, that is to say, wood composed of solid and of 
prccipitateorsrcliment in the cavities of the vrssrls. whic:.h empty parts, of ligneous fih1·cs, and or vessds. 2. Wood 
by degrees al'e fille1l with it. This eal'th is tlwre mnul<lcd having its nsscls ubstl'Urted and choked up by an earthy 
with exactness: tl1c lapse of timr, the simultanrrius ani.l deposit, while itc; solid pa1-ts remain unaltered. s. The 
J>at•tial attraction of the particles, make them adtu:rc to solid parts attacked an<l <lccomposrd, forming new cavi
one another; the lat<'ral suction of the sut'roundiug fibres, tif's betwixt the stony <')lindrrs, which remain in the 
the ohstruction of the moulds, am.l the hardening of same state, and whicli su11po1·t the whole mass. 4. These 
the moult.l<'d ca1·th, become general; and thl~re ronsists new r:nities filled with new deposits:, which incorporate 
nothing but an eartby suhstance whicli pl'event'i the sink- with th<' rylin1krs, and compose nothing else but one 
mg of the neighboul'ing pa1•ts. If the deposit is fnrmed general ea1·thy mass, representing exactly the piece or 
of a matter.in general pre-tty pure, it preserves a whiter wood. 
and clearer colour than the 1·cst of the wood; and a• the Among the petrifartions of vcgctaules railed dendro· 
conrent1·ic layers arc only perccpLible ant.I di!;finrt in the lites, are found parts of shrubs, stems, roots, portions er 
wool1, because the '·essels arc there more appa1·e11t 011 thr trunk, some l'J'uits, &r. 'Ve must not, hO\\E"vtr,con
account of tlteir size, the littl~ earthy cylindcl's, in thr. found thc imp1·essions of mosses, ferns, and lca\'es, nor 
state of petrified wood, must be tlu·1·e a littlr largrr, and inrrustrations, with pt"lt'ifartions. 
ronscqucntly must reJH'CSent exactly the tur111ngs a11d Among the petrifations of animals, we fintl shells, 
separations of these laJ crs. At the I)lare of tlir uti 1rul1, rr11starro11~ animals, polJ11arii, some worms, the bony 

~!''~~~rsma;:~1tf:s!1;1ve~~i1~ft~~~c~1~1er~:~1~1~~l~ a1;i·1~~ ~~~'~t~~ • 1~~;!~t~~ f~~:~~1;n~li;~sa~!:~1i~:~t:1~·:1~;:~,~l:~::~~e~•~,~:~hl'~1: 
moses or till~ proper am.I lymphahr nssrls fo1·m, lt<·s1des, bony por·tions of the human bn11y. The cornua ammonis 

po;~~l~f,:~.~I~l:.~"~00:~01;:~1~~1~n~~· ~1;.i~,~~~1~~~ f~1l~~~;11~·~~ f :~~1 ~~:;·~~~1tt~~l~~~!~;th~~~ a~~!t~s~~sg~~~111~~.the figured 
wood, before thry hall hren buried in the earth, thr h1pi- In 01·<ler, says l\1. Brrtrand, in his Dirtionnaire d"I 
dific fluid, iH. peneh·ating these. g1·cat ca\·!ti1('s~ drposifs Fossilrs, ~h~t a bocly sho11ld brcomc pPtrifird, it is necr!· 
there ai;;. .ea~1ly the earthy sed_1~ir·nt, '~ lnc.1 1:; rxa1·tly sar~ .,that_1t_is. t. Capable of preservation under ground. 
111ouldrd 1:1 them. Tltrsr ''rr1ml.on~ C} lmr1ers ~r;.· ~om~- fl. I hat 1t l!'i shelte1·ed from the air and running water 
what Jec;c.; 111 bulk than the hnles 111 \\ht· h th r~ ;ire ICJ!m,J. (the ruins of Herculaneum prove that bodies which hare 
which i? owin~ to the retreat of the more rdiuctl earth, n•1 connection with frcp air preserve thC'msclvcs untourh
and to its dr~mg up. cd and entire.) 5. That it is secured frum corrosirc es:-
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balatiooo. 4. That it is in a place where there are va
pours or liquids, loaded either with metalic or stony 
particles in a state of dissolution, and which, without des
troying the body, penetrate it, impregnate it, and unite 
with it in proportion as its parts are dissipated by evapo
ration4 

It is a question of great importance among naturalists, 
to know the time which nature employs in petrifying 
bodies of an ordinary size. It . was the wish of the late 
emperor, duke of Lorraine, that some means should be 
taken for determining this <1uestion. M. le chevalie~· de 
Baillu, directot' of the cabinet of natural history of Ins 
imperial majesty, and some other naturalists, had, s~v· 
eral years befo1·c, the idea of making a research winch 
might throw some light upon it. His imperial majesty 
being informed by the unanimous observations of modern 
historians and geographers, that certain pillars which a1·e 
actually seen in the Danube in Gervia, near Belgrade, 
are remains of the bridge which Trajan constructed over 
that ri•'<r, presumed that these pillars having been pre
served for so many ages must be petrified, and that they 
woult.J furnish some information with regard to the time 
which nature employs in changing wood into stone. The 
emperor thinking this hope well founded, and wishing to 
satisfy his curiosity, ordered his ambassador at the court 
of Constantinople to ask permission to take up from the 
Danube one of the pillars of Trajan's bridge. The pe
tition was granted, and one of the pillars was accordingly 
taken up; from which it appeared that the petrifaction 
had only advanced three-fourths of an inch in the space 
of L 500 years. There are, however, certain watct·s in 
which the transmutation is mol'e readily accomplished. 
Petrifactions appear to be fo1·mcd more slowly in earths 
that are porous and in a slight degree moist than in wa. 
tel' itself. 

When the foundation• of the city of Quebec in Canada 
were dug up, a prt1·ified savage was found among the 
last beds to which they proceeded. Altho1>gh thrrc was 
no idea of the time at which ti.us man hall l>ern lrnried 
under the ruins, it is however true, that his qun·er and 
ar1·ows we1·e still well 11reservcd. In digging a ·h>:ad
mine in Dc1·bJshire in I i44, a human skeltlon was found 
among stags' horns. It is impossible to saJ how many 
ages this ca1·casc l1ad lain there. In 1695 the entire 
skf'lcton u[ an elephant was dug up near Tonna, in Thu_ 
ringia. Some time bcfo!'c this epoch the pctt·ificd skele. 
ton uf a Cl'ocodile was found in the mines of that cou n
try. We might cite anothe1· fact equally curious which 
happened at the be,gin11i11g of the last rent111·y. John 
l\tunte, curate of Slregarp in Scauia, and se,'ual of his 
parishionel's, wishing to pl'ocure turr from a d1·aincd 
1narshy soil, fou11d, some feet below ~1·onnd, an entire 
cart with the skdetons of the horses~ and ca1'ter. It is 
presum,·d that th~i·e hatl formerly been a lake in that 
place, and that the carter attempting to pass ovor on tlie 
ice, had by tlrnt u1eans probably perished. In fine, wood 
partly fossil, and partly coaly, has been found at a g1·cat 
depth, in the 'la). of which tile was ma•lc for t.he abuey 
of Fontenay. It •s bnt vrry latrly that fossil wood was 
disr·>\'1'red at the tlcpth or 7 5 feet in a wrll betwixt Issi 
noel YauHcs, nrar Pnl'is. This wood was in sand hC'· 
twixt a hcd .of cl:t.) nnd p)Titrs, and water was fouud 
four feet lo11rr th•u the Jl)Titca.' M. de Laumou!, in-

sprc!or-gcneral of t11e mines, says that in the lend-mine 
at Pontpean, near Rrnncs, is a fissu1·c, perhaps the only 
one of its kind. In that fissure, sea-shells, rountlrd pc!· 
hies, and an entire beech, ban licen found 240 feet der1 • 
This beech wns laid horizontally in the directien of the 
fissure. Its bark was converted into pyrites, tlie sap-
wood into jet, antl the centre into coal. . 

A great many pieces of petl'ified wood are found !n 
different counties of France and Savoy. Jn Cobo1ll'g m 
Saxony, and in the mountains of .Misnia, trees of a con· 
si<lcrallle thickness have been taken from the earth, 
which we1'e e11tireJy changed into a very fine agate, as 
also their branches antl their roots. In sawing them tl10 
annual circJes of their growth have hecn tlisti11guishrtl. 
Pieces have·been taken up, on which it was <listi nctly 
seen that they had been gnawed by worms; others bear 
visible mal'ks of the hatchet. In fine, pieces have been 
found which were petrified at one end, while the other 
still remained in the state of wood fit for being burne<!. 
Jt appears then that petrified wood is a great deal less 
rare in nature than is commonly imagined. 

Mr. Kirwan observes on the subject of petrifactions, 
I. Those of shells are found on or near the surface of the 
eat·th; those of fish deeper; and those of wood deeper 
still. Shells in substance are found in vast quantities, 
and at considerable depths. 2. The substances most sus
ceptilile of jJetrifaction are those which most resist the pu
ti·cfactive process; of which kind are shells, tlie lrn.rtlrr 
kinds of wood, &c.: while the softer parts of animals, 
which easily putrefy, are seldom met with in a petrified 
state. 3. They are most commonly fo1111tl in strata ot.• 
marl, chalk, limestone, or clay; seldom in sandstone, still 
more seldom 111 gypsum; anU never in gneiss, granitr, • 
basaltcs, or srhoc1·I. Sometimes they arc foun<l in 11y1'ites, 
and ores of iron, copper, an<l silver; consisting almast 
always of that kin cl of earth or other mineral which sur
rounds them: sometimes of silcx, agate, 01· carnelian. 
4. They are found in climates where the animals them. 
selves could not have ex isted. 5. Those found in slate or 
clay are compressed an<l flattened. 

The d1lfcrent species of petrifactions, according to 
Cronc.;tedl, are, 
. 1. Tcnre la1·vatre; extraneous botlics changed into a 

limy s11Llsta11re, or calcareous changes. 'l'h cse at•e, J. 
Loose or friable. 2.. lndurated. The former arc of a 
chalky nature, in form of vegl'tablcs or animals; the se
cond, filled with solid limestone in the same forms. Some 
arc found enti1·e ly changed into a calcareous spar. 

On thrsc prt1·il'actions Cronstcdt ousc1·ves, that shells 
:i-ml C?1·als at'C rompose<l of limy mattet· evrn wl1en still 
rnhab1tc~l. b>: theil' animals, Lint lhry arc classccl amf1ng 
the pet1·lfactwns as soon as the calcareous particfos havt.1 
oUtainc<l a new a1Ta11g-emcnt: for example, when lhcy 
have become spa1Ty, 11lk<l \\ith rnlcarrous eal'th cilhrr 
hud cnctl 01· h•o~e, or whrn they lie jn th~ stntta of the 
~a1·lh. "Tl<esc (.%ys he) form the gt·cakst pat·\ uf the 
fossil cullcctions wltich a1·c so imlustl"iousJy mailc, often 
without an~ 1·Pga.1•tl ~o tl~r 1~1·incipal aml only use they 
can be of, nz. that of cnr1ch111~ zoulngy. l\ll11C'1·al 1~isl~ 
arc sati~fird witl1 st•C'ing the p:1s-.iiJility ol' thr chani.;cs the 
limestone undergoes i11 rr~:11·d tn it.3 pufr lr:r;; n111l a]';,1 
''i th 1·cnhing some insight inl'> tht.' ;iltt•rafinnR \\ hirh 
the cai'lh has been subject to from !he state of tlrn strnta 
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, .. :.1ch arc now· fouml in it." The calclncd shtlls, where 
tl1e pt'l1·1fartionq arc 1..1f a limy or chalky natm·e, answct· 
t'illTmdy well as a manure; IJut the induratcd kiml serve 
011ly fo1· rnaking grottoes. Gypscous 11ctt•ifactions aro 
ext1·cnwly rare: howc,·cr, Chardin infm•ms us that he 
hatl Been a lizanl indosed in a stohc of that kind in 
P1.:t·si;1, 

ll. Larvre, 01• bodies changed into a flinty substance. 
'l'ht.,c arc all intlm•ated, antl at'C of the following spe~ 
rics: l. Carnelians in form of shells from the rinr To mm 
in 81bf'l'ia. ~. Agate in fot•m of wood; a J>iccc of which 
1s said to be in the collection of the count de Tcssin. 3, 
Coralluitls of" hitc lliut (imllepol'a) found in Sweden. 4. 
\Vonll of }"Cllow Uint found in Italy, in Turkey neat• 
Atli·iauople, aotl p1·otlucctl,lly the watm·s of Lough-ncah 
i11 lrelautl. 

II(. Larvre argillareie; whe!'e the bodies appear to be 
rha11gcd i1tto clay. Thc~c are found eithct· loose anc.l 
friabh·, 01' induratcd. or the former kintl is a piece of 
1>orcl'lain clay met with in a cel'tain collection, with all 
the ma,.ks or the root of a tree upon it. Of the latter 
kind is the ostcocolla; \\'hich is said. to ltc rhc roots of 
the poplar· trrc clm11gCll, and not to consbt of any calca-
1·cous suhstaucc. A soi·t of fossil hory, with all the 
propel'ties of clay, is saitl likewise to be found in some 
i1tarr~. 

IY. Lan re insalit:c; where !he sultstanccs arc imprcg
nate<l with gr~nt 11uantitics of salts. Human bodies ha,·e 
l>rrn t\\ice found. imtiregnatctl with ,·itriol of iron in the 
mine of Fahlun, in tlte iwovinre of Dala1·nc in Sweden. 
Ono of tlirm was kept for sc,eral JCal's in a glass-case, 
but at last began to moulde1· anti fall to pieces. Tul'f and 

• rnot~ of trees ut·c likewise found in water sh'ongly im ... 
p1·,·gualcd with 'itl'iol. They <lo not flame, but look like 
a coal in a sttong fi 1·c; neither <.lo th('y decay in the air. 

Y. llodies peuctrated by minr1·al inflammable sub
-stances. 1. Dy pit-coal, bUCh as \\Ootl; whence some 
ham imagined coal to ham been originally JH'oduced 
from wood. Some of these sub;;tam:es al'e fully saturatetl 
'"ith the coaly mattr1•; others nut. Among the fot·mer 
C1'<1nste"1t reckons jct; among the lattl~1· the substance 
called rnumia vrgct<llilis; which is of a loose tcxtu1·c, re
srmbling amlJe1·, and may be used as such. Q, Those 

11c111'frakcl by nsphaltum or !'ock-oil. The only example 
<.if tl1esc ~;inn hy our author is a kind of turf in the pro
vince of°"Skonc in Sweden. The Egyptian mummies, he 
ohsenrs, cannot have any place among thi'i species, as 
thc·y arc imprrgnatctl a1·tificially "ith asphaltum, in a 
mann{'l' si111ila1· to what happrns n=i.turally with the wood 
mHl coaly mattrr in the last species. S. Those impreg
nated witll sulphur which has dissolvetl il'on, 01· with 
p}ritrs. Human botlies, biral\'e anti u11inllve shells, and 
insects, l1a,-c been all found. in this state; antl the last arc 
found in the alum stnte at Am.!rarum, in tho pt·o"·ince of 
Skone in Sweden. 

y (. Lan·re metalliferre; where the bmlies arc impreg
nated with metals. 'l'hcse arc, 1. Con~red with natirn 
silvc•1·: \\ hich is found on the surface of ~hells in England. 
S!. \'\'here the metal is mineralised \\ ith copprr and sul
Jlhut·. Qf tltis kind i'i the f'a!Jlcl'tZ 01' /;l'CJ sih'e'l'-Ol'C, in 
the sha1>e of cars of col'n, nnJ supposed to be ,·rgetahlcs, 
found in a1·gillaceous slate at Frankenberg antl 'l'ahlitte
rcn in Hesse. 3. Lanro cupriferie, \1uere the bodi08 
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are irnpr<',i;llated with copper. To thii sprcics prim i .. 
pall) belon.; the tut"f1uuhrn 01· Turkev stonr!it, improperly 
so called; being· iYory an1l bones of tiic ekphant, or other 
animals. imprrgnatcd with copper. At Simorc in Lan .. 
guetloc there arc I.Jon<'~ or animals tlug up, which, during 
cnlcination, assume a blue colou1·; Uut according to Cron .. 
stcdt, it is not p!'obablc that these owe theil' colour to 
coppr!'. \\ ith rninCl'alised copper. Of these our author 
gh·cs two examples. One is, where the copper is mine.. 
ralised with sulphut• antl iron, forming a yellow marcu
itical Ol'r. With this some shells a!'e impregnated, which 
lie UJlOn a bed of loadstone in Nol'way. Other petrifac. 
tions Of this kind a!'e found in the fot•m Of fish ill different 
)lat'ts or Germany. The other kind is where the copper 
is impregnated with snlphul' anti silver. Of thi• kind ii 
the grey silver-ore, like ran of corn, fountl in the slate
quai-rics at Hesse. 4. Larvre-fcrriferre, with iron in foftll 
of a cnlx, which bas assumed the place Ol' shape or.1. 
h'aneous bodies. These are either loose oi· int.lurated. 
Of the loose kind ai·c some roots of trees found at Ibo 
lake Langdrna in :Finlan1I, The indurated kinds are 
enu exem11liliell in soruc wood found at Orl.Jissan in Bo.. 
hcmia. 5. Where the il'O>l is mineralised, as in the PY· 
ritaceous lanre all'cacly dcscl'ibed. 

Vll. Whei·c the bodies al'C tending to decomposition, 
or in a way of destruction. Among these, our author 
enumCl'ates mouhl and turf', &c. 

PETROCARYA, a genus of the class and order brp. 
taudria mouogynia. 'l'hc calyx is ll1·e-cleft, turbinate1 
corolla five-petalled; filaments twenty-four; <ll'upc in· 
dining, and two-celled nut. There are two species, trees 
of Guiana. · 

PE'l'ROI.EUM. Sec BITUMEN. 

l'ETROMYZON, the la111prey, a genus of r.shcs be· 
longing to the class of am)lhibia nantes. It has srvn 
spiraculn at the side of the 11eck, no gills, a fistula on tl1c 
top of the head, and no breasl Ol' belly fins. There arr 
eight species, distinguished by peculiarities in their bad: 
fins. 

J. The marinus, or sea-lamprey, is sometimes found 
so lai·ge as to weigh fon!' 01• five )lounds. It greatly rr
sembles the eel in shape, but its body is la!'srl', and ita 
snout longer, narrower, and sharper at the trl'mination. 
'!'he opening of the throat is ''cry witle; each jaw is Car· 
nishetl with a single row ol' \'Cry small teeth; in the Dlid· 
<lie ol'the palate al'e situated one ol' two othm· teett., whic• 
arc lougm-. stl'ongel', and moveable towards the inside el 
the thl'oat. 

The lamprey is an inhabitant of the ocean, Mcending 
ril'e!'s chiefly dul'ing the latter part of winter and the 
eal'ly months of spring: and al'ter a residence of a le• 
months in fresh water, again retumiug to the sea: it ii 
,-hipnl'Ous, and the young arc ohsern~d to be of slow 
gro\\ th; contrai-y to the RS!il'l'lions of somr writerf.i. wbo 
hal'e SUPP'lSCtl the lam1wey to be a •hort-lh ed fish. Whnl 
in motion this fish is observed to swim with rnnsi<lrrable 
vigour and rapidity, but it is more commonly seen at· 
tarl1ed by the mouth to some Jar·ge stone or other sub
stance, tire body han,r;ing at rest, or obrying the motiOI 
of the rm·rcnt: so strong i• tire power of adl1<·•ion exeit· 
cd by this animal, that a stone of the weight of mol'e tbll 
twrlve pountls may be raif;rtl without forcing the fish tt 
forego its hold. The general habits of the larup1-ey sell! 
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prelty much to resemble those of the eel, antl it is s11p-
11osetl to live principally on worms and young fish. Like 
the eel it is remarkauly tenacious of life; the several 
\•arts. when cut in IJicces, will long continue to move; 
and the head will strongly attach itself for sevei•al hours 
to a stone, though by fat· the greater pai·t of the body is 
cut from it. 

Among the cartilaginous fishes none k<; so destitute of 
all appearance of real bone as the Jampl'ey,-in which the 
spine itself is no other than a mere soft cartilage, witb
out any pl·ocesses or protuberances whatsoever. Among 
other pal"ticulars in its anatomy, it is remat•kablc that 
the heart, instcatl of' being inclosed in a soft pericar·dium, 
as in othel' animals, is guarded Uy a strong cartilaginous 
one: the liver, which is of an oblong fo1·m, is of a fine 
grass-green colour, somewhat deeper in the female fish, 
and may be used for the purpose of a pigment. 

A vulga1· error, arising from inattentive inspection, 
and total ignol'ance of the 11atu1·e of tlte animal, is said 
sometimes to 11rernil, viz. that the lamprey is furnished 
with nine eyes on each si<le; this mistake appears to have 
excited unusual indignation in sit· 'r. B1·own. 

As an al'ticle of food, tl1e lamprey has for many ages 
maintained its credit as an exqui~ite dainty; and lias uni· 
formly made its appea1·ance at the most splemlid of our 
ancient entertainments. 'l'hc death of king llenry the 
First, it is well known, is attriliute<l tu a too lnxul'ious 
imlulgencc in this his favourite liish. It still continues to 
be in high esteem; and we are told by .Mr. I_,ennant that 
the city of Glouceste1• continues to send yearly, at Christ
mas, a pt•esent of a rich lamprey-pie to the king. It 
sometimes happens that lampreys at that season are so 
rat·e that a guinea is dcmamled for the pl'ice or a single 
fish. They m·e most in season dut'ing March, April, 
ancl l\lay, and are observed to be mucb more firm when 
fresh-anived from sea than when they have been a con
sitlerable time in fresh water. They are found in seve~ 
1·al of tbc British rivers, but that which is most celebra
ted for them is the Severn. In the mouths of some of 
the larger European rivers they are sometimes taken in 
such quantities that it is impossible to use them in their 
fresh state; they are therefore grilled and moderately 
salted, alld afterwards barrelled up for sale, with the ad
dition of vinegar and spices. 

~· Petromryzon iluviatilisJ Jampern. This species is, 
according to Dr. Bloch, an inhabitant of the sea, and 
ascends in spring-time most of the European l'ivers, in 
which it is found much more frequently and plentifully 
than the great lamprey. With us it tis found in gt•eat 
quantities in the Thames, the Severn, and the Dee. It 
is often potted with the larger lamprey, and is by some 
preferred to it, as being mil<ler-tasted. Mr. Pennant 
informs us that vast quantities are taken about l\1o1·tlake, 
and sold to the Dutch, as baits for their cod aml tui·bot 
fisheries. Accor<liug to this author above four hundred 
and fifty thousand have been sold in n season, at forty 
shillings }JCI' thousand, antl about a hu11d1·ed thousand 
l1ave been occasionally sent to Harwich for the same 
J>urpo•e. 'l'lic Dutch, it is addod, liave the secret of 
preserving them till the time ol' lhe turbot-fi shery. Great 
quantities, says Dr. Bloch, arc taken in the nu1rch of 
Bra11<lenburgh, and iu I)umcl'ania, Silesia1 aml .Prussia; 
anti after frying, are packed io barrels by lnyers, uc: 
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tween each of which is a layer of lrny-Iea>es, aud spi
ces, sprinkled orer with viucgar. Jn this state they 
are sent into many other IHu·ts or the German cm~ 
pire. In the rircr Ilaustn in Courlant1, great quan
tities are taken from beneath the ice with nets; they 
are much larger than those found elsewhere, aud ar{). 
packed in snow, and sent to any distance; a111l when put 
into cold water recover thcmsches. This S}lCCics spawns 
in March and April, and is a prolific fish. It is so tena
cious of lil't', that it will Hre ma11y days out ot' water. 

s. Pett·omyzon plane1·i, Plane1·'s lampl'cy: lens-th from 
five or six to ten inches; general rescmlilance that of the 
lampern: native of the rivers of'Thuringia antl other parts 
of the German empire. Like most of the genus, tena
cious of life, living for the space of' a quarter of an hour 
when immersed in spirits of wine, and moving with vio
lence <luring tlie whole time. When thus killed in spirits, 
the mouth remains open, but when the tish dies in watc1• 
it is shut. 

4. Pctromyzon branchialisJ minute lamprey: inhabits 
the Europeau rivers; in England more frequent in the 
Isis than elsewhere. Instead of concealing itself uutler 
stones, this species lotlges itself among the mud, and is 
not observed to adhere to any other body like the rest of 
the genus: it is used as a bait for other fish. It seems to 
have been first distinctly descrilied as an English s11ecies 
by Dr. Plot, in his History of Oxfot•tlshire. 

5. Pctromyzon sanguisuga, leech lampl'Cy. It seems 
in many points so nearly to resemble the comm.on lampn·y 
as to leave some suspicion of its being the young of that 
spctics; yet Mons. Noel seems convinced of its Uciug 
specifically different. It is said tn be found only at thos0 
times in which the shad (clnpca alosa) is in tl1c i·ivcr·. 
These fishes it persecutes, by fastening beneath their bel
lies, and sucking their blood with the avidity of a leech: 
its body being constantly found full of that fluid alone: 
they sometimes attack salmon in a similar way, but from 
tlie greater thickness of the skin in those fishes, are al.Jle 
to obtain but a small quantity of blood from them. 

PETUNSE, in natural history, one of the two substan
ces whereof' the porcelain or China-wat·e is made. The 
petunse is a coarse kind of flint 01• pebble, the sul'face of 
which is not so smooth when b1·okcn as tliat of our com
mon flint. Sec STONEWARE. 

PEUCEDANUM, or SuLPHURWORT, a genus of tl1e 
cligynia order, in the pentandria class of plants1 and in 
the natural method ranking under the 45tli ortlcl', umbel
latre. The fruit is Jobated, stl'iated on both sides, and 
surrounde<l by a mcml>ranc; the involucra. are ,-cry shol't. 
There are 10 species, none uf which have any re.marka
ble properties excepting the officinale, or common hogJsa 
fennel, growing naturally in the English salt mal'shes. 
The roots, when hl'uised, have a strong fetid scent like 
sulphur, and an acrid, bitterish, unctuous taste. 'found
ed in the spring they yield a considel'able quantity of 
ye_llow juice1 which dries into a gummy resin, and rc
tarns the strong smell of the root. The expressed juice 
was used by the ancients in lethal'gic disorders. 

PEWTER, a factitious metal, used in making domes. 
tic utensils, as plates, dishes, &c. See Z1~c. 

PEZ!ZA, cup-mushroom, a genus of the natural Ol'd cr 
of fungi, in tbe cryptogatnia cluss of I•la11ts. 'l'.h_c fun. 
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g." is campanulafrd and sr'8ile. L1nn:eus enum~rn!u will1 tl1rm, and so tame, that thry suftcrcd them~~h-es .to 
l ! i;:;prdl·s; Dr. Wi:hcring, 40 Ilriti~h specil's. be taken off the boughs with the hand. At Otahc1te, and 

Pll.\CA. a g(·11uc; of the dccandl'ia or<lcr, in the diadel. in the Fl'icn<lly i.;les, the uatives give them the names of 
11lii:t rhb~ of plant"; and in the natural method t'anking baingoo and toolaice. Some ornithologists l'CCkon two 
uutln· tht· 3~11 01·<ll'I'. papilionarcre. The lcgumcn is se. othe1· specirs (perhaps va1·icties) of the tropic hil'd. 
111ihilnrular. 'l'hl'rc arc 11 spcrics. PHAL~X .. -\. moth, a genus of insects of the order 

PII .. -Kl'll CO.\, a ge11us of the class and oi·dcr syngr. lrpidoptera: the generic charartc1· is; au tenure sctaceous, 
m~ia pol) gamia supcrflua. 'rhe calyx is sulJcyli111.fric, g1·atluall.Y lessening from !Jase to tip; wings (when sitting) 
1na11)·-lcaHd; ilorrts hct•maplu·odite; recrpt. rhaffn seeds generally <lellcx (flight nocturnal). This genus, like 
vi:.;pid. There is one species, a tree of \~irginia. that of papilio, containing a vast numller of species, is 

l'll.\ETON, in ornithology, a grnus of birds brlong- divided iuto assortments, accot'lling to the differrnt habita 
in:; to the order of a11sc1·cs, the cl1al'actcrs uf whkh &.n; of the animals. These assortments are as fullow, viz. 
'l'hc bill is slla1·p, sti·aight, and pointed; thr nost1·ils arc Attaci, or those in "hich the win.gs, when at rest, are 
o\Jlong, ancl the hinder toe is tl11·11e<l forward. 'J'hcrc arc sp1•ead out hot·izontally. 
two species, l"iZ. llumbyces, in which the wings al'C incumbent, and tl1e 

t. '!'he dcnH'rsus, or reel-footed ping11i11. has a thid.., antcnnre pectinatcd. 
:\l'd1cd, 1·cd IJill; the head, hind.part uf the neck, atal Nocture, with incnmlJcnt wings and setaceous antennz. 
thr bark, of' a dusky puq1lish hur. and b1·<'ast and brlly Geomet1·ro, with wings horizontally spread out, nearly 
~liitc; bro\\tl ''ings, \\ilh the tips of the feathe1·s white; as in the nttaci. 
instead of a tail, a few black bristles; anc..l red Jrgs. It rl'ortriccs, with very obtuse wings, curved on the ex. 
is found on Pinguin isle, near the Cape of' Good Hope, is tel'ior ma1·gi11. 
common all over the Suuti1 Seas, and is abuut the size of PJralidcs, with wings converging into a tleltoitl and 
a goosr. slightly furcatcd figure. 

2. The ethcreus, or tropic bi1·d, is about thC' size of a '.fincre, "ith wings convoluted into a cylinder. 
pa1t1·itlge, antl has \'Cry long wings. The. bill is i·cd, Alucit::.e, with wings di\ ided into distinct plumes. 
"ith au angle uudcr the lower mandible. The eyes arc These distr·ibutions, Jike those of the genus papili~ 
encumpa.,sc<l with black, which cm.ls in a p1•int towa1·cl~ arc not strictly accuratr, and must therefore be regarded 
thr back or the head. Thee Ol' four of the la1·ger quill- with a propel' degree of allowance. 
fratl1l'l'S towards thcil' ends arc black, tippccl with white; In the first division or attaci ranks the most splendid, 
all the rest of the bird is white, excrpt the back, which and largrst, of ~II the phalarnre yet known, \'iz. the pha. 
is rnricgate<l "ith cu1·,·cd lines of black. The lrgs and lrenre atlas, an rnsect s~ lar&'e tl1at the extent of its winge 
frrt arc of a vc1·111illio11 red. The tors arc wcbUcd. '11l1e mcasU1:es not less than eight mches aud a half) the ground· 
tail consbts of two long straight narrow fcatlte1·s, almost rolour 1s a very fine deep orange. l.n·own, and in tile mid. 
of equal bl·eadth from thcit· quills to their 11oints. die of earh wing is a large subtrianguJar transparent 

'l'he name tropic hird, g'h'cn to this genus, al'iscs from spot or patrli, resembling the appearance of a piece of 
its being rhiefty f'ot11td witliin the tropical circles; but we ·Muscovy talc; each of these fransparent pal'ts is sue. 
a1·e not \o conclude that they nc\'er stray vulunhu·ily, 01• cccdcd by a hlack bor1Ier, and across all the wings run 
arc dl'ivcn bryoml them: fol' we have met with a few in· lighter and darker 1Ja1·s, exhibiting a very fine assort .. 
stances to p•o\·c the contrary. It is, however, so gene. ment of varyjng shades;. th.e uppc1· wings arc slightJ1 

~·,~:!ybi~'.~"~~n~\t~•~:,n~~~nt;-of~ict~r~~:::tsth~'';~::~i~1::.g~~ ~~ ~l~~~~~v~,~~:•;,~:·~~.:tet1ll1;~~ t:~~~l:na ab~l~:~e~fmb~~~1~r~;:~ 
,·rry 11ear approach to, if not his enfrance thc1•ein. It on a pale buff-coJourecl ground; the antennre arc widelr 
]rn:, also Ileen thought to portend the contiguity of land; pcctinatetl with a quall1·uple scl'ics of fibres, cxhibitin .. i 
but this has often proved fallacioust as it is not unfre. ltighly elegant appearance. This insect is a nath:' 0( 
,1urntl) found at wry g1·eat distances from it. The !light both the Indies, and occasionally varies both in size and 
uf this bil·tl is oftl•n to a prodigious height; but at otl1cr colours. 
times it is seen alon3' with the friga.te-pclicau, lw1)lly, Phalrena luna is an American specirs, of Jargc sizt, 
riml othrr birds, attewling 1hc tlying-fir;hes at their rise and extre~nely beautiful; its ~olour is a most elrgant pt"a· 
frum tho watrr, driveu from thci1· nati'c clemcut into the gTeen, with a smal.1 yellow~sh eye.shaped spot \\ith a 
ail· by thrir watery enemies, the shark, por·poise, all.Ii- tran~parent centl'c m the rn1dllle of each ,,inn• anti the 
corr, bonito, aml d•1lphi11, which pursue tht·m beueath, )owe~ wi_ugs are ~rodu~cd at the. bottom iuto ~ 1fong and 
and pn•y upon them. Thc·se birds a1'esorneti1nC's observ- ?road tail or contrnuahon: the l'ldgc of the upper \\ings 
cd to 1·cbt on tlic sul'far.e of the water, an<l han now and is IJ1·oad, and of a fine pur•ple-brown colour· Orn brad and 
thtn l..lcl'n seen in l'alm \H,ather upon the backs of the thorax yellowish "hite, anc.1 the l.tot1y milk~white. 
tlrowsy tol'loisr~, s:1pinl'ly floating in the sea, so that <?f the Europea~ species of this division beyond com .. 
th('y hare been r ..... sily takcu by the Jong boat manned. p~rison the. finest 1s the phalrena jununia (ph. 1,a,·onia 
() 11 !-'horr they \\111 perc h on t1·crs, ant.l arc s:i1·I tu brtnl Lin.), anat1rn of many 11arts of Ge1·mauy, Ital), France, 
in the woods, on thr ground beneath them. 'J"hcy l1arn &c. but not yet ohserved in England. lt mcasm·cs alJout 
bcrn met with in 11knty on tl1c hlands of St. lleJPna, As- six in_chcs in extent of wings, and is varied bJ a most 
n11'-i J 11, l\lam·itiu~, ~cw Ho11<1rnl, anti \a1·ious place~ in bea1~tiful assortment of the most sober colours,r.om;isting 
the S ;1 11th Sea"; Int in no plc~cc Sf> numu : 1 ~ as n.t J>aJ- of d1ffe1·cnt sha.dt~s of t.leep and light grrJ, blac·k, l.ti·uwn 
111l'1~t 1n1 i:--l.1 ad . wherr tl •c">r IJtrtls. ag \HJI as the frigates, &c •. On the .nuddle of each wing is an eyc.sliaprd siKJt, 
were in sucji J!lcllt), that the trees were ab•olutcly loaded havrng the disk black, shaded on one side "itb ~lue sur~ 
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rounded with red-brown, and the whole included by• cir
cle of black. Lastly, all the wings ar·e bordered by a 
deep ~dging of very pale brown, with a whiter I.inc im
mediately adjoining to the darker part of thr wing: tl1c 
antennre al'e fuwly 1wctinated. The caterpillar. winch 
feeds on the apple, pear·, &r. is hardly less brautiful than 
the insect itself': it is of a fine apple or yellowish-gr·een 
colour, with each se9mrnt or the body n1·namentetl bJ:' a 
row of upright pron1111cnrcs of a bright blue colour, with 
black radiated edges, and surrounded by long black, ~la
ments, C:\Ch of which terminates in a clavatc1~ tip .. I his 
larva, when weally for its change, envelops 1~self 1~1 an 
oval web with a pointed extr·cn1ity, and t1·_ansto1:ms itself 
into a large shor'I cl11·ysalis, out of wluch a[terwards 
emerges the moth. 

'The 11halrena pavonia minor, or smaller 11carock-moth, 
is a native of England, aml is commonI,r c~lled the em
pcr0t• moth. Jn every respect, except size, it s~ gre_atly 
resembles the former, that Linnreus chose to cons1de1· it as 
a permane11t \'ariety only of tbe sa.me species. The larva 
and pupa arc also of the same appearance with those of 
the preceding, hut on a much smaller scale. 

The bombyces constitute a very numerous tl'ibc, of 
which the pllalrena caja or great tiger-moth may serve_ as 
an example. This species is one of the larger Enghsh 
mflths, and is of a fine pale et'cam-coloul', with chocolate
brown I.Jars and spots; the lower wings red, and black 
spots; the thorax chocolate-brown, with a red collar round 

;:~~~·e?:~~n~ J~:~c~~'~\~~~',;~;,;h::1~~; :l~~~ks; ~~~.~~;::~ 
hah·y, anti feeds on va1fous plants. It changes into a 
erysalis i11 JuuC, and tho fly appears in July. 

Phal::ena fuscir.auda or the bl'Own-tail moth is remarka
ble for the ravages whirh its caterpillar commits, by dr
stroyi11g the foliage of frees and hetlgc_s, and reducing 
them to a perfoctly bare appearance. 'l'he moth itself is 
about a third part less than that of a silk.worm, and is 
of a fine satiny white, except the hinder part of the body, 
·which is of a Uerp b1·0" n. The caterpillar is brown, with 
flnuginous hail·s, a row of white spots along each side, 
and two red spots on the lower part of the back: it is of 
a grrgal'ious nature, vast numbers l'f'siding together un
der one common welJ: they are l1atelied eal'ly in autumn, 
from eggs laid by the pal'ent moths, and imrnediaMy 
form for themselves a small web, and brgin reeding on 
the foliage of tho tree or shn1b on which they we..e pla
ced: they marshal themselves with great regularity for 
this purpose in rows, and at first devour only tile upper 
pellicle and the green parrnchyrna of the leaves, anti in 
the cvt'r1i11g reti1··e to their web. In about tl1 rec Wt'eks 
they cnst their skin, aJl{l ~1ftel'wards proceetl to fl•et.I as 
bcl'orc, cnla1·ging thr.i1· web f1·om time to time, and form
ing it un all siilcs as str·ong antl secure as possible. In 
tJJis they t·emain the whule winLer in a state uftorpitlit)'·, 
tiJJ beingenlivencll lJy the warmth of the reiurningsp1·ing, 
they again issue l'rom thci1· CO\'t'l'ing, and being 11ow grown 
sh'ongcr, begin to devour the whole substance of the 
leaves, instead of co11tc11ting then1schrs with the upper 
pa1·t as in tlH·i1· nry young state. Tlte destruction which 
they sometimrs cause to the ' 'rrdnrc of the country may 
br juct,t;{'li of by their 1·avag<·s in the year 1;"82, when, ac
corUi11g to the account of the ingenious 1\lr. Cut·tis , au
ll1or of I lie F'lora Loudincnsis, &c. in many iiai•isues about 
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London .subscriptions were opened, and the poor p~ople 
emploJrd, to cut off anti collect the wclJs at .one sh.llhng 
pr1· buslicl, which were bu1·ncd, t111<.lel' the rnspection of 
the church.wardens, oversrcrs. or berulles, of the rrspcc
tive parishes. At the first onsrt of this business, ~fr. 
Clll'tis ass u1·es ns, he was informed th:i.t fc1111·score bushels 
were collected in one day i11 the parish of Cl:-ipllam alone. 
" ' lien these caterpillars are anived at full gl'owth, \¥1.iich 
jg usually about the beginning of June, each spins itself a 
sPparate web, in whicl1 it changes to a da1·k-bl'Ow11 chl'y
salis, out or which in the beginning of July procreds the 
moth. r.rhc 1·~wages of these insects in the year 1806 
were scarcely less than those above recort.led. 

But of all tire moths of the tl'ilre bomllyx the phalrena 
mori, or silkworm moth, is by far tile most important. 
rl'his is a whitish moth, with a broad pale-brown ba1• 
across each of the upper wings. 'l'he caterpillar or hw4 

va, emphatically known by the title of the silk worm, is, 
when full grown, neal'ly three inches Jung, and of a yet .. 
)owish grey colour; on the uppeL' J)art Of the last joint of 
the body is a horn.like process, as in many of the sphin
gcs. It feeds, as every one knows, on the )eaves uf the 
white mulbel'ry, in defect of which may be substituted the 
black mulberry, and even, iu some instances, the lettuce 
ancl a few other plants. 'rhe :;ilkwu1·m remains in its larva 
state about six weeks, changiug its skin four times during 
that period, and, like othel' catrt·pilJars, abstaining from 
food for some time before each change. " ' hen full-grown, 
the animal eutirely ceases to feed, and begins to form it
self a loose envclopement uf silken fil.lres in some couve .. 
11icnt spot which it has chosen fu1· tltat puq10sc; aml af
te1·wanls pr'Occeds to enwrap itself in a much closer co
vcl'ing, J'o1·mi11g an oval yellow ,<Jilkl'n ca1:1e or ball, about 
the size of a pi~eou's cg~, in which it cl1a11ges to a crys .. 
alis, antl after lying thus inclosed fur tlie space of about 
fifteen days, gives bi1·th to the moth. Tliis however· is 
always carefully prevcntell wlien tile animals are l'Carctl 
for the 1n11·pose of commerce, the moth g1·catly injuring 
the silk of the ball by discharging a qua11tity of coloured 
fluid bel'ol·e it leaves the cell: tl1e silk-ball.-; are therefore 
exposed to such a deg1·ee of heat, c1s to kill the i11closed 
ch1·ysalides, a f~w only being savrd fol' tlie b1·ccd or the 
following yca1·. The. moth," lien liakl1cd, is a very short
livt'tl animal, Orecdin,g suon ~1fte1· its t'x clusion; and when 
the females l1 avc laid their eggs, thC)' , as well a::i lhc males, 
sm·vive but a re1·y short time. 

'l'he lengtlr of tile silken filH·e or· tlll'ead d..awn lly the 
silkworm may be supposed to tliffCI' consit!e1·ably in dif
l'el'ent silk-llalls. Accordi11g to llo)'le, as quoted lly Der·
l1am, a lady, 011 making the cxpcrimt'nt, fou11tl tl1c lc11gtll 
o(' tile ball to !Jc considcl·ably more tlian 500 y:wU s, though 
tl1e wrighL was only two ~rains and a Im.Ir. Tiie abbe 
La l)luche informs us, that of' two balls one. meas ured 924 
feet, and the otlier 930. lt may be 111·11per to add. that 
the silk tl11·oughout its whole k11gth is cloul.llr, 01· com po. 
sed of two conjoined ur agglutinated Ii laments. See Su.n:. 
MA'NUFA'::'lTHE. 

In U1e next t.livision, or nocture, stand~ the l.IC'autiful 
phalrena nupta, a 11101.icratrl) large s pl·r it·s , \\ ith the up .. 
per wings of' a fine grey coloul', elt'gantly clou(h·tl aut.l , a
ried with shades and lines of dark-brown, &c. nni.I th e 
unde1· wings of a vivic..l crimson, wi th two broatl tr ~u 1w-
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verse black hars; tl1c borly is g1·ey, but white underneath. 
,..fhe <:alrrpillar, wliich i:, or a pale flc~h-colou1·et.l g1·e)'. i,; 
distingni..,!ircl l.ly a 1forsal tulJcl'cle on the fore part of the 
body, autl fords chidly on the willow; it changes to a 
chry~alis in July, and the moth appears in Au.i::;ust and 
Scptemlm-. The tlh·bion nocture, like that of bombJX, 
is cxlrcnwlJ 1111mr1·11us. 

As au l'.\,tmplc oftlrn geometrre. we may adtlucc a very 
elegant moth often srcn towards the. midtllc of summero11 
the elder, and called phalmna sambucaria; it is modc1·atc
Jy large, of a pale sulphm·-rolou1', with angulal' wings, 
mark.c<l IJy a narrow tt·an.r;verse bro\\>11 line 01· streak. It 
11rocec<ls from a g1·ecn catel'pillal', which, like those of 
the rest ofthis section, walks in a peculiar mannm·, viz. 
by raising up the body at each prog1·essive movement in
to the form of an arch or loop, the cxfremctics nearly 
approaching each other. It changes in May and June 
into a black cl11·Jsalis, out of which in June OI' July pl'O· 
cceds the moth. 

To this division also belongs that beautiful insect cal
scd the currant-bush moth, or phalrena grossulariata, ~o 
frequently seen in ga1·dens in the month of July. It has 
somewhat the appea!'ancc of a buttel'Hy, with rounded 
white wings, marked by numerous black spots; the up. 
per pail' being still fal'ther decorated by a pai1· of decp
yellow bands: the body also is of a deep golden yellow, 
with black spots. The catel'pillal' is of similar colour, 
anti the chl'ysalis black. 

In the division tol'tl'iccs, so named from the faculty 
wliich theil' catel'pillal'S possess of rolling or t\\ isting the 
leaves of the vegetables they inhabit, into a tuhulai· form, 
stands the elegant phalrena 1wasi11ana, an inhabitant of 
the oak, and sometimes of the alder: the uvprr wings are 
offine g1•een, 1dlh two oblique yellow stripes; the lower 
wings pale 01· whitish. The caterpillal' is of a yellowish 
green, with white specks, and the end of the body orange
colourcd. 

In the division l'yraks stands the phalrena fal'inalis, 
distinguished by the polished surface of its wings, which 
11arn n. large glaucous-brown middle m·ea or patch, while 
the remainder is marked by whitish sh'eaks. This in
sect, when sitting, has an obtusely friangular outline, 
and the abdomen is tul'ned up at the tip. 

'rhc division called tinere, comprehends those moths 
which arc in genel'al of a small size, though often of very 
elegant colours. or thi• tribe is the phalarna padella: it 
is of a pearly white colour, with nry 11umerous black 
!-ipob: its catcr11illar is grega1·ious, appcat•ing in great 
quantities on Yarious sorts of fruit-frees during the de
cline of the summer, and committing great l'avagcs on 
the lcaYcs: these caterpillars inhabit a common web, and 
usually move in large groupes together; their colou1· is a 
pale greyish yello~v, with numerous black ~pots; each 
..aterpillar, at the time of its change to ch1·ys.1hs, ein•elops 
it.elf in a distinct oval web with pointed extremities; aud 
many of these al'e stationed close to each othel', hanging, 
in a perpendicular direction, from the internal I'Ool' of the 
i;enel'al enclosing web, the chrysalis is blackish, and the 
moth ap11ears iu the month of Septcmbel'. . 

To this division also belong the moths emphatically so 
railed, or cloth-moths. Of these tbe principal is the pha
Jrena vestianella, which, in its cate1·pilla1· state, is very 
destructive to woollen cloths, the substance of which it 
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1le\'Ours, forming for itself a tubular ca.e with op~n ex. 

~;·~:~~1it~~18 ~,·~1~~l1~~~; 1~~!~f..i!f:!~~~a~~·i1:1i~ 1~~s~;:i~~!:~·~~!cl/: 
ch~ngc-s into a chl'ysalis in Apl'il. a1HI the moth, which is 
unncrsally known, appears ch icily in May and June. 

In the last dh·ision, called alucitre, is ouc of the most 
elegant of the insect tl'ibe, though not disti11guished either 
by large size 01' ]i\ CIJ coloul'S, It is a small moth, or a 
snowy ,,·hitencss, and, at first view, catchrs lite attention of 
the obsen•e1· by the \'Cl'Y remal'kablc asprct of its wings, 
which al'e divided into the most beautiful distinct plumes, 
two in each upper, ancl three in each uufler "·ing, and 
formed on a plan !'esembling that of the long wing-feath. 
c1·s of birds, viz. with a strong middle l'ib 01· shaft, anC 
innume!'able lateral fibl'cs. 'l'hi.• moth, which is the pha
lreua pentadactyla of Linnreus, appears chiefly in the 
month of August. Its raterpillal', whith is yellowish
green, speckled with black, feeds on nettles, and changes 
into a blackish chrysalis enYCloped in a white web. 

Another very remal'kablc s1Jecics of this division is the 
llhalreua hexadactyla of Linu:eus; each wing consisting 
of six distinct plumes. The insect is of a pale grey. 
brown colour, \Vi th several transYersc lines or hare acl'088 
the feathers, and exhibiting a ve1·y cul'ious spectacle ia 
the mic!'oscope. It chiefly makes its appea1·ance in th• 
month of September. This little moth is by the Englisi 
collecto!'s somewhat impl'opel'ly called the twcnty-11lum· 
ct! moth, the plumes being in !'eality twenty-four in num
bel'. See Plate CV. Nat. Hist. figs. 3~5, S2Q, 327, 528, 

PHALANGIUM, a genus of insects of the order ap
tc1•a. The generic cha!'acter is, legs eight; eyes tw~ 
Vct·tical, and two lateral; front furnished with cheliform 
antennre; abdomen generally rounded. 

Of all the insects in the order aptcra, few perhaps will 
be found of a form more repulsh·e than that of the pre.eat 
genus; which, exclusive of its spider.like shapc1 is, in 
some species, armed with weapons resembling those ol 
the genus aranca, but opel'ating with greater malignity. 
The phalangia diH'er very much in size, some being ve17 
minute insects, while others arc equal in magnitude te 
the lal'ger kind of spiders. 

The phalangium reniforme i• one of the largest oCthe 
genus. This animal is a nati\"e of the hotter regions of 
the globe, being found in Africa and South Ame1·ica. It 
has the genel'al appearance of a very large spider, witb 
the thorax heart- (or rathel' kidney-) shaped, and !hr 
abdomen l'Ounded: the legs are rn1·y long, and the palpl 
or cla•pel's arc strongly toothed on the inner side by ee
ve1·al shal'p-pointed curved pl'occsses: the first pair of 
legs have aU the appearance of a pail' of antennre; lll' 
exceeding the rest in length, anti being of a slender or 
filiform shape. The whole insect is of a deep chesnul
brown colour, with a yellowish cast on the abdomen. Ill 
pal'ticular history seems to be litlle known, but there can 
be no doubt of its being of a lll'C<lacions natu1·e, living 
probably on the smalle1· inserts. 

Phalangium caudatum is, in general, of rather smaller 
size tba~ the !01·mcr, and of a ll'n;:;thened shape, witll 
shm•ter lambs m proportion: it is prinripally <fo)tingui .... 
ed by the loug sotaceous process in which the abdomea 
terminates: the chelre or claspns arc lal'ge, and toothe4 
on the inside towards the tips. The general colour ot 
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the animal is Chesnut-brown. It is a native of lhe East 
Indies. 

To this genus belong those well-known insects called 
Jong-legged, shepherd, or harvest spiders, being popu
lal'Jy cousitlcrcJ as such, though iJiffering vcl'y consid~ ... 
1·ably from spiders !ll'opel'ly so named. The most com
mon insect of this kincl is the phalangium opilio of Lin
mcus, which, <luring the autumn, may be obsrrrnd in 
ganlens, about walls, &c.. It is remadrnble for its plump, 
but flattish, 01·bicular body; and its extremely long and 
slender lrgs, which are generally so cai·ried, that tho 
b"<ly appears suspended or rlevated to a considerable 
height above the su1·face on which the animal rests: the 
ryes are situated on the top of the head, and resemble 
two very minute glassy globules; the colour of the whole 
animal is a pale greyish-brown. This species preys on 
the smaller kind of insects in general. 

Among the miuute species of pha1angium, the most 
remarkable is the phalangium cancroides of Linnreus, a 
very small insect, of a reddish-brown colo111·, and of slow 
mo1inn, occasionally found among papers, d1·ied plants, 
&c. &c. Its shape is obtusely oval, with a sharpened 
front, furnished with a pair of very long and large joint
cll cla5pers, which give the insect a very remarkable ap-
1iearance; the body is very much depressed. This little 
insect has been occasionally 1·eferred to very difft'rcnt 
genera. It is a species which seems to vary considerably 
in size; those which are found in our own country r•a1·cty 
exceeding the length of the tenth of an ind1, while iu 
son1e imrts of Europe it appears to arrive at twitc that 
length. It is said by Linnrens, but proliahly on no just 
foundation, to introduce itself occasionally under the 
skin, am\ to excite a painful tumour; a circumstance 
which, consillering the size of the animal, seems scal'ccly 
possible. It prey.r:i 011 smaller antl weaker insects. Sec 
Plate CV. Nat. Hist. fig. 329, 

PnALANOJtJ:M. See AN'l'HERICUM. 

}ll-IALANX, in Grecian antiquity, a square battalion, 
consisting of 8000 men, with their shields joined, aml 
pikes Cl'Ossing each other, so that it was next to impossi!Jle 
to break it. 

l'IIALAR!S, or CANARY-GRAss, a genus of the tri
gJnia ol'<ler, in the triandria clasc; of pl.!tnts. The calyx 
is bi\alved, carinated, antl equal in length, containing 
the corolla. 'fhcl'e arc 12. species, of which the most re
markable a1•e the canariensis, or manured canary-grass; 
and the arundinacea, or l'red canary-g1·ass. These al'e 
both nati\'es of J31·itain. The fi1·st g1·ows by the 1·oad
sidcs, and is frequently ""ltirnted for the sake of the 
seeds, which are found to he the best food for the canary 
an1l other small birds. 'l11e scco11d g'l'OWS on the banks 
of rivers. 1t is used for thatching rirks or cottages, anc..l 
endu1·rs much longer than straw. Jn Scandina\'ia they 
mow it h' ice a year, and tlrnir cattle eat it. There 
is a var'irfy uf' this cultivated in om· gardens with lJeau
tifull~ slripecl lral'es. The stripes are generally grcrn 
anct while'; hut sometimes they have a µurplish cast. 
This is commonly called painted lady-grass, ladies' tres
ses, or 1·iban<l-~1·a11+~. 

l'HAL1'UCIAN YERSE, in ancient poetry, a kind 
of vrrsr whirl! ronsi.c;lR of five feet. thr: first of which is 
a spmHlre, th<' srrolJ(I fL tfa.C'ty l, and thr three Inst tl'O .. 
chees: ;uch is the foU-0,,ing QJ16 of l\lnrtial: 
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1 2 3 4 5 
Summam j nee metn I as di I cm, nee I optes. . 

PHALLUS, the morel, a genus of the order of r..ng1, 
liclongin.~ to the cryptogamia class of plants. The fun
gus is rcticulatcrl abn\'C and smooth below. There at·e 
three species; tlic most 1"emarkablc arc: 

l. 'l'he esculentus, or esrulent morel, is a native of 
Britain, growing in woods, groves, meadows, pas~urcs, 
&c. The substance, when recent, i.r:i wax-like and friable; 
the colour a whitish yellow, tul'ning brownish in decay; 
the height of the whole fungu s, about four or• five inches .. 
rrhe stalk is thick an<l clumsy~ some" hat tuberous at the 
base, and hollow in the middle. The pileus is eithcL' 
round or conical; at a medium about the size of an egg, 
often much lar·gcr; hollow within; its \Jaso united to tlie 
stalk; and its smface cellula1·, or latticed with irregular 
sinuses. The magnified seeds are oval. It is much es
teemed at table both recent and tkictl, being commonly 
used as an ingrrclient to heighten the flavour of l'agouts~ 
'Ve are informed bv GJeditsch, that morels are observed 
to grow in the woods of Germany in the greatest plenty 
in the 11laces where charcoal has been matlc. Hence 
the good women who collect them to sell, receiving a 
liint how to enCOLll'age their gt'O\vth, J1avc been accus .. 
tamed to make fires in certain places of the woods, witlt 
heath, broom, Yaccinium, and other matel'ials, in or<lcr 
to obtain a more plentiful crop. 'I'his strange method of 
cultivating morels being however sometimes attended 
with drcac.lful consequences, la1·gc woods having been 
set on fire and destroyed by it, the magisti·ate lhought 
fit to interpose his authority, an<l the 1n·acticc is now in .. 
terdicted. 

2. The im1nulicus, stinking morcJ, 01• stink-horns, is 
also a native of Ill'itain, and found in woods and on l.rnnks4 
It arises from the earth unller a veil 01· volrn, sha1rnd ex~ 
actly like a hcn·s egg, an<l of the same colour, h~wing a long 
fibrous raclicle at its base. This egg-like vulva is com
Jiosell of two coats or membranes, the space between 
which is fuU of a thick, ,·iscid, transpa1·cnt mattc1·, which, 
when (fry, glues the coats togethe1·, and shines like var. 
nish. In the next stage of growth, the vol\'a suddenly 
bursts into several Iaceratetl permanent segments, from 
the centre of which arises an erect, white, cellular, hol
low stalk, about five or six inches high and one thick, of 
a wax-like friable substance, and most fetid cadaverous 
smell, conical at each end, the base inserted in a white, 
concave, memhranaceous, turbinated cup, and the sum
mit capped with a hollow, conical pileus, an inch long, 
having a reticulated cellular smface, its base detached 
from the stalk, an<l its summit um\Jilicated, the umlJilicus 
sometimes pcrf'ol'ated and sometimes closed. As soon as 
tho voh'a bursts, the Jllant beg ins to diffuse its intolera
ble odours, which are so powetful and widely expanded, 
that the fungus may be readily discovered liy the sccut 
only, before it appears to tl1e sight. 

PHARMACY, is defined the ai·t of preparing, com
pounding, and p1·eserving medici11als. 

The preservation of medicines mrrrly consists in the 
application of rules for collecting \'rgrtablc, auima1> and 
mineral prolluctions, at certain sea~ous, or umlcr llarti· 
~u.lar. circumstances, and of cnsul'ing them againr;t the 
1111ur1es they would suffer by exposure to light, heat, air, 
moisture, &c. this, therefore, is the least extensive, and 
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P'Ct11i•r drportmcnt or the phorm;\CClltic art. Il i;; tho 
111·1·p,..:·:,ti Ill ,\1Hl c0111po"ili 111 uf mr llk111ab tli;lt con.,titutc 
tli 1n·i11Lip.d ut;j1.· ·ls vf Lhal sue nee ur \\ hic!J. \\Cari.: here 
l•1 h·\·af. 

To pn·imre mr- dici11rs, is to produce an artific:nl. ar· 
ran,.)l'llll'll L ul' ti.di' c 1•11-; dl t1l:llt p1·111clpks, Liy \\ li1ch, 
dtlw1· .u1 c:;st·nti•d r h1.rni;e b cft'cctcd in their nature, 01· 

tl1t11· 111t:<l1u11al l'S.,l' tl<' C is p1·rsci-rrd, while thc11· form 
u11tlt·1·g·1t·s a UC\' nuidili;.ti .. 11. The fir:,t ul' these dfccts is 
itn a1·111.Ul_y tl1c 1Tsult of d1c111ical attion; the latte1· may 
ht· 111·odutcll ll}' 111etlianic.1l antl chemical agency, eithc1· 
~iugl) 01· con.lJinctl. 

Ju the composition of medicines, no chemical union is, 
iH any ta~c, cffrctctl; fut· a cha11,E;C uf pl'i11riplc is iurnlv
cd in the tc1·m chemical co111Uinatio11; \\ hel'cas, l.ly com-
11oumling medicines, we 111c.·an mt:arly the mixing of tl1cm 
togl'tl1cr fo1· the puqwscs of i11c1·casing 01· dim111i!;hiug, 
01· othl'l'\\isc 111od1t)•i11g, thc.•ir indh idual agenc), of d1s
guisi11g thl'il' taste a11J odou1·, or of giving them a more 
CUll\"ClllCHt shajJ('. 

1•ha1·111a<'), then, has the materia mcdica for its object, 
and for ils im;trnml'Hts, the means Uy'' liich mcchamcal 
01· chcnucal ch.rnge is operated upuu the ingredients of 
whkli the matl.'ria mcdica is composed. 'l'l1c most urdl'l'
ly method, therefore, ur rnnsi<lel'ing tliis sulJjcct will be, 
ii1·st tu (.kscl'ibc the mode in which the component p1·in
ciplcs of substances a1·e developed, scparatctl and co111-
1.ii11etl, to enumerate such pl'inciplcs, 01· give the analysis 
of medicinal a1·ticles; and scc.:ondl,), to detail the indhi
dual process of in·cpal'<tlion, sepat'ation, anc.1 combi11alion, 
with L11c geuet·al uses and ave1'~1gc doses of met.licincs 
thus com1Ji11cd, separated, or p1·cpared. 

PART I. 
Plu11·m<Lce11tical operations, and general analysis of tile 

di.J!b·ent substances used in medicine. 
Pul\'erization is a process too simple aml common to 

rcquil·e definition; it co11sists in reducing substances to 
1iowder, by IJeating, or forcibly overcoming the aggre
gative, in order to facilitate the agrncy of chemical at
tl'action. In frituralion, the same e!fect is produced by 
rubbing in 11Iace of beating the materials ope1•ate1l upon; 
when this last is cat'l'ictl to a certain extent, and assisted 
by the addition of a lluid which does not act chemically 
upon this material, the i1roccss is Uenominated leviga
tion. 

The above processes are facilitated by separating, from 
time to time, the coarser from tbe finer pal'tS of the ma
te1-ials: hence the utility of sifting, or 1Jassing the powdel' 
over sic\'es with ape1'tures of various diameters: hence 
likewise the pharmaceutical proress of wash.jug, or, as it 
is termed, elutl'iation, by which, aJthough in a tHffcrent 
mo<le, the same end is obtained as by sifting, the powder 
being agitated in a fluid which docs not act upon it as a 
solvt•nt, the la1·ge1• particles immediately subside, from 
which the fluid suspemling the smallest is poured off, 
aud suffered to remain at rest until these last a1·e all de-
110,ited. 

Most of the metals are mechanically divided by the 
O})l' l"ation called granulation; this consists of first. fili~g 
or beating the K>etal into 61!e leavcs;_or by melting 1t, 
and during its state of fusion, pourrng i~ rnto 'vatc!·, 
whith condenses the se1ia1·ate i;lobules: thlS process 1s 

u.cnnmin_ated granul.•tion,on arrount of lhr metallic }lar. 
lltkS br111g Sl'paratt·d in th1• fol'lll of smaJI gl';;UJl'i, 

The. alion:· t.lirn arc thl~ pl"inripal of tlic~-;~ ml'c:1auic~I 
opcmtwns \\Juch Illa) be 1·ega1·ilHI as aux1h.ll'J 01· p1~ch
n111_1a1·) to such as more im111rdi~ltc.I) prnmote d1c1111rnl 
act11u1, 01· tend to rffcct an l'fisenti;1I cli;rnge in bodie~: nf 
tl1t·se last the p1·ima1·J a111l mo~t important i'l SfJlutirm. 

Sulu1ion, like p11hcrizatio11, n11pea1s at first ~ight to 
boa simple p1·ocess; it i$ hO\H'H'l', ill fact, an l'XillUJllC or 
chemical att1·actiun exel'lctl Uet\\N'n the flill'tidl's of asu. 
lie.I and of a fluill substance; a11d altliougl1 tile solvent or 
active powe1· is in vulgar ro11ceptiou attribufrd to the 
latter, u the attraction whence the solution 11rocecds is 
J'eciprocal, and is not more cxerte<l by tlie one than by 
the other." Snlution, howcve1·, of Uoc.lios in water, dif· 
fcrs from most cases of chemical combination, in scarce. 
ly effecting an actual change in tlte Jll'operties of such 
hoc.lies. This p1·ocess tlic1·cfore may lie rcgal'de<l M, in 
some measure, an exce1>tio11 to the geucral law of chemi· 
cal action. Solution 1s ai<lec.1 by mechanical divisJun; it 
is accelleratetl hy agitation, and in must instances pro. 
cccc.ls with a ra11idity propot·tionatc to the dcgr·ee of tem. 
perature to which tht> solvent aud sol vend are subjected; 
because, by pulverization, agitation, and heat, the pow
et· by wl1ich the minute pal'ticlcs of indh·idual bodies are 
held togethe1· is weakened, and thus mutual attraction is 
expedited. 

Solution is differently denominated, acco!'ding to the 
nature eithcl' of the sol vent 01• soh end, 01· the mannel'ia 
wliich the process is effectec.1. 

\Vhcn we ha\'e a combination of saline nr earthy sub
stances, part of which is only soluble in one, and paJ-t 
in anothc1· tluid, the one portion may be separated fro1• 
the otltrr by the a~J>licatiun of its appl'Op1'iatc solvent: 
such mode of solution is denominated lixiviation, and 
the result obtained a Icy. When a Huid is applied to any 
\'rgctable or animal matter, so as to dissohe or attract 
only part of its principles, the 01Jeration is called extrac
tion. If solution is clfected without artificial heat, we 
denominate the process macel'ation; if a moderate heat 
is employed, digestion. When boiling fluitl is poured up
on a substance, and t,he vessd cove..ecl till the solution 
cools, the operation is termed infusion; and decoction if 
the fluid is actually boiled upon the matcl'ials to be dis
solved. 

When we wish to obtain the solid matter that bu 
been di~solved, the solution is exposed to heat, convert. 
ed into vap1>111., and that part not capable by this degree, 
or mode o! heat, af being volatilized or evaporated, is 
thus obtained in a solid form: this process is denominat
ed evaporation. Many substances, ,es11crially of the sa
line class, when thus treated, after the evaporating pro
cess 11as been carried to a certain extent, concrete into 
hard masses, transparent, and of a l'egular form: suclt 
concretions arc termed crystals, and the process \\hick 
engenders them crystallization. Crystals nre abundantl1 
fo1·med in nature by slow and spontaneous, in place of a 
hasty and artificial eYaporation; indeed it has receotl1 
been argued, that every modification of material substan
ces descnes to he l'ega1·ded as a crystal. 'l'he figure 
which the body assumes as the result of chrstallizatioa 
is invariable and 11eculiar to itself. Hence the classifica
tion of Cr) stals, accerdiog to tbeir form, as into pria-. 
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ma.tic, rhomboidal, &r. Extcrna) circumstances, how
ever, often interfere "ith thh; l'rgulal'it.\. 

'l'he ti-ansparnncy of nystals, '' l1ich is essential to their 
existence, de11ends up•111 a ce rtain quantity ol' water dif
fused tln·uugh them, railed thct·rr1H·c their water of c1•ys
tallization; when this is expcllccl, by whatever means, 
thl' density, pellucidity, a11ll figure of the crystal, at·c 
lost. 'Vhcn crystals al'c thus destroyed, in co11scquc11ce 
of t>Xposu1·e to air, they are said to rfilurescc. \\hen 
water is absorbed by a ct·) stat, so that it Joses its Cl')'S
talline, aml assumes a moist condition, it is said to deli
quesce. 

Pl'ecipitation is another mean by which a solid is sc
pal'ated from a fluid body. If to a solution is added a 
substance having a more powerl'ul attraction to the fluid 
than the solvent, the latter will be disunited, and thrown 
down or 11recipitatec.1 in a solid form; or the ac.1dc<l mat
te1• may enter into comliination with the solvent itself~ 
and p1·oduce a compound no longer soluble, which wUJ 
consequently be in the same manner precipitated. 

'Vhen from a given solution or mixture, the volatile 
rathrr than the fixed or solid matter is wished to be se
pantcd, tlie processes of distillation or sublimation a1·c 
l1ad r·ecou1·se to: in the fo1·mcr, the materials arc sub
jected to a given degree ut' heat in vessels formed so as 
to collect the vapour, aud again condense or 1·educe it 
to fluidity; by the latte!', the volatile matter is like\rise 
sc11a1·atcd, and again condensed, but the reduction is in
to the state not of fluidity but of solidity. 

Al'ter solution, fusion is the next in importance of 
pharmareutlcal pt·ooessci. 'I'his operation is usually per
formed in vessels called crucibles, which are cupB form
ed of black lead, of eal'thenware, or of some metal, to 
which heat is applied gt'1'U}1'ally by a Fu1·mtce. Fu.~ion is 
employed in order to effect chemical combination among 
materials which are insolul.ile, at least in any fluid which 
does not interfere with their chemical relations. H eat, 
howrver, may be applied so as to promote union among 
bodies, though it is not so po .. 'erful as to pl'oduce fu
sion; as for exam]Jle in calcination, by which, in co11se
quencc of QwXposiug a metal to a high temperature, it 
attracts oxygen from the circumambient air. Deflagra. 
tion is a pt·ocess in some measure similar: this consists 
in mixing sulJstances with whkh much oxygen is cum· 
bined, by a feeble attl'active power, with inllammable 
n1atter, and subjecting the mixture to heat; such sub
stance attracts the ox)'gen from the matter with which 
it had previously been united, and thus become oxydat
ed or deflagrated. 

The above, then, are the chief processes of pharmacy; 
or those by which the principles of such substances as 
entor into the matel'ia mcdica, are developed, combined, 
and se1iarated. We now proceed to our proposed 

Jlnalysis of medicinal articles. 
On this subject we shall be as brief as possible. A 

more ample analysis of the respective substances treated 
of, will b< found under their names as they occur in al
phabetical ol'der. 

Jn analysing the different productiens of nature, we 
•btain a few substances which are incapable iu our pt'e
sent state of knowledge of further decomposition. These 
substances are denominated simple. As, howeYe.r, we 

hnxe no mrans of ascrr:aining whether, at any pcrioll of 
1h·rn111p%ilion, wr lia\'e alTivr<I at the ultimate p;u·licles 
ol' bodies, aiJsolutc simplicity cau nc\·er be predicated of 
auy s11Usta11c:e; a11d by tl1c tC'l'rn simple, we merely wean 
to ex press the homogeneousness of any sub!-itance, as it 
rel:.•ks to 0111· pt·esen t s:atc of chemical k11owledge. Sec 
C1uaus1·ny. 

In the first or<lPr of simple substances, and those in 
dl'ed "hich appear to pt·l'for the highest daim to the 
cha1·acter or s implicity, a1·e the gases, ox~gc11, azote, 
a11d l1y<lrogc11; which are solid materials bt·ought into a 
gaseous condition by caloric. 

or these, oxygen is the most important. Liko othc1· 
gases, it is elastic and invisible; it is a little hea,·ier than 
c11111inon ai1·. Its distinguishing properties or character
istics, arc its powel' of supporting combustion and ani
mal life. The cumpountls 1·esulting from the union of 
oxJgen with other matm·ials form the most acfo·e me
dicinal agents. 

'Thus, for exam1lle, quicksilver, when in its metallic 
state, is scarcely possessed of any active propcl'ties i11 
reference to the animal economy; on the contl'ary, when 
combined with oxyg~n, it constitutes one of the most 
powerful agents that at•e em ployed in medicine. 

Oxygen constitutes nearly one-fourth of atmospheric 
air; united in a certain p1·oportion with hydrogen, it 
forms water; and with ce1·tain inftammablc substances, 
acids. lntlced the element derives its name from being 
the acidil)'ing principle. Oxygen, however, unites with 
many substances without rendering them acid; such a1·c 
the compounds which this clement forms with the me
tals, as well as wit11 large numbers of uoth vegctaLle 
and animal productions. 

Azote, like oxygen, when pure and uncombined, al
ways exists in a gaseous form; this constitutes tile re
maining thl'Ce-~oul:ths_ o~ the atmosphere. lt is lightcL~ 
than atmosphenc air; lt ts unable to support respir·ation 
or combustion; and in the strictest sense it i~ not inflam
~nablc. Co1!1bincd with oxygen, in a certain propcll'tion, 
·~fur.ms, a~ JUSt 8tated, atmospheric air; in that pro11or
hon rn winch the two clements arc saturated, it consti
tutes the nitric acid; with a smaller 111·oportion, the ni~ 
!rous acill: and we may here observe, that the terminat. 
•ng sylJalJles ic antl ous, are used in all cases to denote 
the different degrees in which oxygen rnters into the com
position of acicJs. 'I'hus suI1lhu1·, with a larger quantity 
of oxygen, so. as t~ constitute it a more pe1-frct acid, is 
c~llcd .sa.lphuric; WLth a smaller proportion of this prin
ciple, 1t lS named sulphure01is acid. 

Azote, with a certain quantity of oxygen, ins11flicicnt 
to create ~cilli.ty, forms 11itrous and nitrous-oxyd gase.c;, 
the last oi winch has been ~ut very recently fliscoverc<l, 
and has been celebrated by its extraordinary powcl'S on 
the animal frame. 

Comliined with hydrogrn, in a given proportion, azotc 
forms ammonia or \'olatile alkali. 

Lastly, azote is an abundant prinriplc in animal mat
tert anti indeed chiefly occasions tlic valfation iu compo
sition between this and vegctalilc sulJstancc. 

Hydl'ogcn, the last of the simple gases, is extl"cmcly 
light and inflamma~le; itS most important corupound is 
water·, formed, as just stated, by its union in a cel'tain 
p1·opo1·tion with oxygen. Water, it is almost unneces-
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sary tn 'Jbsrnc, is one of the most important n.;ruts in 
1iharm.11·::. 

Thi' 11cxt 01·drt• of tliosc su!.n;t~nres which nre consi· 
Uercd as hill,[1!1•, a1·t• the t!ine intl::umnablc pl'indples, 
C.ilrbnn, sulphrJI', and phosphorus. 

Ca1·Lon ts tlu~ basic; of com1111m charcoal. Jn this sub· 
staucr, howc"er, it is combined with some ox)·gcn; an<l 
it l1as J.t!th bern tlt·mow;tratcrl, that the tliamond is the 
pure i11Ha1;11nalde I.Jase of cal'l>on. Combined with a 
Ja1·gcr qua111lty of' ox) .. grn, c:.:.rbon constitutes the gase
om; oxic..lc of ra1·bon; when actualJy saturated with ux)'
gru, it fot·ms the carbonic acid gas, or what was formerly 
ealkd fixed ;.1i1·. Cal'l.011, united with lty,frogen and ox)'
t)'t'n, fot·ms sc' cral i1cculiar compounds, such as alcohol, 
ether, ~c. 

Sulphur, wr haYC ah'cady saitl, in combination with 
UX),c;rn, ro11..;tilutcs the sulphul'ic and -;ulphurcous acic..l~; 
the lalkl' is L'\.ll'nsinl_Y cm11l0Jec..l inchcmistrya11d1Jhal'
macy. 

Sulpliur nm1 h)·drogrn fo1·m a gaseous compound called 
sulphuratrd Ii) dl'ogen, which is distinguished by a pccu
lia1· fLCtor. LastlJ, sulphur is a component lll'inciplc of 
5e,·t·ral animal. :rnd of some few n·gctal.Jle, substances. 

i>hosphorus li:~s not bl'rn dctcctet.1 iv.re and uncom
bim·tl. In the fo!-.sil kingdom, howc,·er, it is found com
bim·d both "ith Sl'\ crnl of the earths and metals; and it 
ulso cnh't's into the romposition of many animal and ve
t;dablc prud1Ktions. 

Thct•c;> arc thne acids, tlic muriatic, fluorir, and 1.Jo-
1·aric, wliil'h, on account of !heir uot haYing hitherto been 
1.kcnmpu!!ted, arc rtgartlcd as simple, but "thich analogy 
]cads u~ to s11ppoi,c :tl'C cnnstitutcd in the same manner 
"ith other acids, Yiz. bJ the union of thci1· peculiar l>rin· 
ciplc '' itli ox~ gl'll: it is ot1~y the first of these that can lie 
l't'ganlcd a:o; a phat·ma~cutic.a~cnt. It exists i11 abun
llaucc in l:IL'.1-sodt. "h1·11 in a gaseous condition, it is 
J'l'lll•n·kaOIJ pu11b·1·11t. lt is capable or com\Jining with a 
cun-.idcral>lc porlion of oxH;en, so as to form the oxy. 
muriatir acic..l, '' hich acts "ith enc1·gy on in3.ammable 
aubsta11ccs. 

l\lctab form the third ol'del' of simple suhstances. The 
distinguishing prupe1·lies of these al'eopaciiy, brilliancy, 
lluctilit)·, fu!')il.iility, malleability, and superior specific 
gra\ ity to that of any other sul.istanccs. They are 1·en
tll'l'ed active on the system by coml.iination with oxygen 
m· with ands~ the most actirn of them, as we have alrca
c.ly ob5crvcd, being almost inert in a metalHc state. Dif
fCl'ent metals are capable of combining with different 
rtuantities of oxygen; four of them, •msenic, molyhdeua, 
tungsten, and tin, l11iLY be so far oxygenated, as to pass 
ju to Liie form of aci<l.::i. 

The lastoi'llcr of Rimple substances is the cat•ths. Tho 
cl1aractcrs of these are insipi<lity, infusibility, not being 
inllammable, and scarcely soluble, having a specific grn· 
'ity of less than five to one, and being capable of com
bination with acitl.;; to form neutral salts. 

The principal earths a1·e the silex, ai•gil, magnrsia, 
lime, harytcs anti r,t1•ontites. Of tbest•- the magnesia aud 
lime are in the most common use as meclirincs; the argil
Jaccoui; compound~ arc not unfrequently employee\; and 
lately the bas·ytic salts have been introduced into prartice. 

Alkalirs bear some resemblance to the earth.-,, rrhl'y 
ban a l'euetntiog taste; they change tile vegetable co-

lours t.o a p:rrcni they powcrrully attract water, nnlte 
with oil..;, and with the arid!i form neut1·al 'alts. They 
Rl'C tl,1·C'r; potass, soda, nml ammonia: the last has bcrn 
JlrOH'd to he ram pounded of azote nnd hyil1·n.~t·n. and it 
is probabl" that the others may ere long be demonstrated 
to be compouncl sul>stances. 

All the alkalies are cmployccl in mcrlicinc; ancl they 
arc likrwis~ important ag1.:nts in plrarnrnry. The names 
of the neutral salts "hirh ai·e i'ol'mcd by the union of acid• 
with alkalies, earths, and mrtallic oxides, are chosen 
Jlartly from the hase anti partly from the acid. All (for 
example) of the salts composed of the sulphurir acid, are 
dcnomi11atec.l su1phats; as the sulphat of potass, of limr, 
&c. "~lirn the acid forming the union is lrss pure, or 
when it is the sulphureous, the resulting compounds are 
dcnominatcc.l sulphites; and this Jll'incijlle of nomencla. 
ture extends thl'Ough the whole of saline compositions. 

·we now proceed to state the pt·oxirnatc and ultimate 
principles of the vegetal.ile and ai1imal productions of 
nat111·c; or of those substancrs which result from or,;ani· 
zation, in conh·ac.listinction to those of' in{'f't matter. By 
the proximate princi11les of ot·ganir matter. we mean 
those by the combination and separation of whkh a com .. 
pound body may be fol'med or dh i<lt-d. The ultimate 
11rinciples al'e the clements of which an integral body 
may consist, whether more or less com1,lcx in its com
position. 

The proximate principles of vcgctableg, which sub
stances at·c the most common objects of pharmacy, may 
be se1iarated or analysed by mere exposure to heat: 
sometimes the atmosphct•ic air is admitted in conjunction 
wilh heat; fc1·mentation is often emploJcd to separate 
the constituent 1n·inciplcs of materials; lastly, nitric acid 
is much used in analysis, by which oxygen is communi
cated to the substance operated upon; and by the l'esult
ing compound the nature of the acidifiable base is indi· 
cated. 

Gum is one of the most abundant among the pl'oximate 
principles of vegetables. It is glutinous, insitiid, with-

~t~tti:.~,0~~;1:~fn:~~~b:~~il:·;!~r, 1ct°:~s~~~1~::fft: i:~i!~~~I~~: 
ether, or oil. It does not absorb oxygen from the at
mosphere; it is neither volatile nor fusible. At a tempe· 
raturc beyond the boiling point, but beneath that ofigni· 
tion, gum is decomposed, and affOl·ds an impure acetous 
acid, ammonia, carbonic acid, and carbonated hydrogea 
gases; the residuum is charcoal with a certain quantilJ 
of lime. 

The ultimate pl'inciples of gum are oxygen, hyclrogen, 
carbon, azote, and lime. The medicinal qualitit>s of gull 
ai·e trivial. In pharmacy it is employed principally II 
a medium of mixture between oils and water. 

Rrsi11. This is another proximate principle existing 
in abundance in vegetable p1·oducts. It is generally, 
but hot always, united with gum. Resin is not soluble 
in water, but. unlikt• gum, is soluble in alcohol, ether, 
and oilg, R·sin dot•s not absorb oxygen; when heated 
to ignition it b111'n!;; and is fusible by a heat nearly. tbal 
of boiling wat('r. When volatilizrd, howen·r, it ism~&· 
riallly deromposed: its products are water, acrtous ac!d, 
a burnt r1il, an l a charcoal re~iduum. Its ultimate pnn
ciples are carlion, hydrogen, and oxygen. 
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Resins are much more active on the living system than 
gums. The Yirtues of many mediriual sullstam.cs de
pend exclu:-;Jvely on tlu:ir resinous part. 

rrhc exti·actirn matter j::; anothc1· n:getable principle, 
which until lately was confuunt.led \\ ith the gum aml resin, 
This is equally soluble in water and alcohol. it likewise, 
at a cc1'tain temperature, absorbs 1Jxyge11. It afillt•ds, 
upon being exposed to heat, cmpyrcumatic: acid and oil, 
and some ammonia. Its clements are carbon, h}·tll'ogen, 
ox.}'gcn, and azote. . 

This vegetable principle it is difficult to obtam pure 
and unmixed. 

Oil. This is of two kinds, expressed or unctuous, 
and volatile or essential. 1'hese have some qualities in 
common, and others characteristic of each. Expressed 
oils, are viscid, al must without taste or odour: they con
geal by colt!, and are insoluble either in water or alcohol. 
\Vith alkalies they form soap. At a temperature of 212~, 
they a['C Uecomposed, and afford water and. carbonic 
acid. Their ultimate principles are carbon, with a small 
proportion of hydrogen. . 

'l'hese oils arc generally found in the seeds and fruits 
of vegetables, from which they are separated by mechan
ical pressure, 01• by boiling. Some of' them have mctll
cinal virtues, but they are commonly employed merely as 
lubricants. 

Volatile or essential oils are quickly dissipated by tl1e 
heat of boiling water, without suffering tlecomposition. 
They arc more soluble in alcohol than in wate1·. They 
slowly absorb oxygen, and are at length changed into 
resinous matter. They contain more hydl'ogen than the 
fixed oils. 

Essential oil exists in abundance in the aromatic plants, 
and ap1lears to constitute their aroma, although some 
chemists have supposed this last to be a peculiar and ex
clusive principle. It is usually extracted from the vege
table by distillation. As medicines, these oils a1·e high
ly stimulant. TJ1e natural combination of essential oil 
and resin, which exists in some plants, constitutes bal
sam, which in some cases has also a peculia1· acid in its 
com position. 

Camphor. This is a distinct vegetable principle. It 
is insoluble iu water, but is soluble in a1cohol, oil, and 
ether. It evaporates eYen at the ordinary temperature 
of the atmosphere. When distilled, it is decomposed, 
and affords a pungent volatile oil, amounting to nearly 
one.third of its weight, while carbonic and liydrocarbonic 
acid gases escape, and a quantity of charcoal remains. 
Camphol' then appears to contaitl a greater 1n·opu1·tion of 
carbon and perhaps ol" oxygen than the essential oils. 
The medicinal powers of camphol' are very considerable. 

Wax is a solid, tenacious, and inflammable principle, 
holding nca1·ly the same nlation to expressed, that cam
phor tloes to essential, oil . 

.f'ccu)a is an imporbt11t principle in yegrtablcs. It is, 
when cxistin,t; se1)arntely, mild and insipid. It is not 
soluble in cold watcl'. \Vith boiling water, it forms a 
jcllJ. It is insoluble in alcohol. It is con.-ertcd b) cer
tain p1·ocesst•s into sugar. Fecu]a is compnsrtl of oxy
gen, carLon. and Ii) drogen. lt is by far the must null'i
tious p1·inciple in \egetaulcs. 

Gluten. A thick fibrous substance found in the fari
na of some plants. it is iusipid, elastic, insoluble in wa-

ter, and but sparingly soluble in alcohol. Its prominent 
in·incip1t~ am1ca1·s to be azote. 

Albunurn. like gluten, is named from its resemblance 
to a p1·inciple in animal matter. TIJis is soluble in coJ<l 
water, and coagulated by beat or alcohol. lt affords 
much ammonia on exposure to heat. 

Saccharine matter is generally found united with gum 
and extract. It is soluble in wnter, and in alcohol. It 
is conYertcd by fermentation into alcohol; and this last, 
by a second stage of fel'mcntation, becom.cs acctous acid. 
Saccharine matter consists of oxygen, carbon, aml hy
drogen. 

The saline principle in vegetables is named their es
sential salt. Essential salts are either aciclR or neutrals. 

rf'he nativc vcgetalJle acids which ha,·c bee~ detected, 
are seven, viz. the malic, which is contained m apples, 
and other fruits, pre,~fous to their maturity. It is con
ve1'ted into the oxalic acitl by the agency oi nitrous arid. 

The oxalic. This has the largest p1·011ortion of oxy
gen, of any natirn vegetable acitl. It is soluble, and c~
pable of crystallization. Its distinguishing property is 
its vel'y strong attraction for lime. 

The citric. Tllis ath'acts the oarths in general more 
forcibly than tlie alkalies. 

The tartarous, which is exb'cmcly soluble in water, 
and chrystallizable. It has been imaginet.l. to contain a 
large!' portion of hydrogen than any utbel' of the acids. 

'.rhe ace to us. This acid is more usually the produce 
of fermentation. It is howenr foun<l native in the sap 
of the vine, &c. It yields upon tlccomposition a sm&.ll 
portion of ammonia. 

Benzoic acid is found in se·fcral balsams and gum
resins. This is soluble in boiling water, antl upon cool
ing seperates in white flakes. 

The gallic is the last of the native vegetable acids. 
This has generally been supposed to constitute the prin
ciple of astringency in vegetables. It exists abundantly 
in gall-nuts, and other •egetable astringents. Its distin
guishing p1·operty is its forcible attraction to the oxides 
of iron, with which it forms a precipitate of a ver1 deep 
black. '!'he gallic acid contains a large r1uantity of car
bon, with some oxygen, and a very small quantity of 
hydrogen . 

The tannin, or tanning principle, has been till lately 
confounded with the gaUic acid. This principle is cha
ractet-ized by its faculty of combining with animal jelly, 
and fol'ming a hari.1 insoluble sub~tance. Tannin is fouml 
in considerable cpiant.ity in vegetable astringents, and is 
usually united with the gallic acid . 

Besides the above vegetable acids, sernral com11011nd~ 
exist in some vcgetalJles, formcU by the junction uf sul-
11huric, nitric, muriatic, carUmiic, an<l 11hosphoric acitls, 
with the alkalies and earths. 

'!'he ligneous part, or fibte, of the vegetable, is <nume
rated amoug its proximate ]ll'i11ciples. This is in a 
manner the basis for the attachment or its other pripci
ples. It is insipid and insolulilr. With nitrous acid it 
affords the malic and oxalic acids. It aJlll<'ars to be p1·in
cipally formed of carbon, combined 11ith oxygen aml 
l1ydrogen. 

F'rom the above enumeration of the proximate pl'inci-
1llcs in vegetables, tbe utility of those 11hannac1•11tica\ 
processes to which they arc subjected, may with facility 
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Ue pr1..-r1\·r1l. l'11('qr,, we ncctl not agni11 dcsnihc: I.Jut 
shall rnnc lutlc lht• JH"l'st·nt s"ctio11 l.Jy a general notice of 
lhc pri11d1iks of s1u;h animal sulJst.u1rrs as arc mrdirin
all): c111pln)·t·tl. The numlirt· ~f articles '\hich a~·e rccci'.'
rtl rnlo the 1i1atrl'iot niedica from the a11u11al krngtlum 1s 
comparaiinly !i111all. Auimal ha,-c tl1e sam~, gr11c~·al 
rhrniiral rha1·'1rtt•1·s \\ ith \t•grtalilc products. _ l lie ~nu
cip;tl tiifft_·n·ute is c.:on~titukd liJ the .suprl'ior dihpos1tion 
of the fo1·1i.t·1· to umkrgo the 11utrdacl1ve JH'uccss, and 
bJ thri1· atful'ding a la1·gc1· 11uantity or ammonia ?r _vol
atile alkali "hen decompuscd liy l1cat: these pcculiar1tlts 
nppt·aL' to hr p1·indpally. dc1·ivctl, as al10ve notice~), ~y 
the 1n·rscnrn of azutc 111 a much larger propu1·t1011 111 
animal than in vrgrta!Jle matter. This in dcco111pusition 
1111itcs "ith the l1ydrogen \\llich animal substances likc
"isc co11tain in abundaurc, anti thus cuustitutrs the am
monia. Animal sul.tstances contain likewise suJpliut· a11<l 
}'hosplJOl'llSj and for the lllOSt pal't the CaJ'bOn \\hi ch Cll
tCl'S into their compositiou is much infcrio1· in quantity to 
wlint is fount! in vegctalJles. 

The 'egctahle gluten and albumen we have already 
clescribC'd as rcscmbllug the anim.al. Animal fat bears 
a conshJcrablc resemlJlance to vegetable oil. Gelatine is 
like murilagc or frcula. Milk contains a princi1,Je sim
ilar to the saccharine matter in tltc \.·cgetalilc. A sub
stance !Ja, ing an affinity to 1·esin i<; found in several ~11i
rnal senctions; nnd the animal acitls do not gl'catly differ 
from the vegctal.Jle compounds of tl1c same class. 

We now 111·occctl to out· detail of the indh·idual proces
srs in pharmacy. In so doing we shall pursue the plan 
adopted by l\lr. Munay; of' giving, not a traslatiuu of 
each separate process, botl1 from the London and ~din
bu1·~h Pliarmac11preias; but whe1·ever the fol'lnula of lhe 
:fl1·~t diffrrs in no essential point from the last, we shall 
confine oul'sehes to a statcmeut or this last, and r;irn at 
thr heaU ,,[Utt.' ;.ll'tlc;lc the uame by "hich it is distinguish
ed in cilht·r. We have thus chosen the Etlinburgh l11ial'
maropceia as in a manner the liasis of the present article, 
a .. nl thi:s rnrn·ly on atrouut of its more 1·ccc11t re\ ision 
than that of tlic London, a.ud the titlf's of mcc.lici11cs be
ing mnc.le for the mo'.'lt part more CHU form able tu the Jll"C

sr11t iu1pro' cd corulition of pharmaceutical chemistry. 
'Yith the alrnrn-mentionrtl autlior, howe\·cr, we shall 
point out when .it occu1·s, ~'_any im11ortant diffcrc~1ce 
either in prn1>0rt1nn, cornj)OS1tion, or mode uf conducting 
the pl'Uccrss," in the directions of the two colleges, ancl :tt 
the cud uf each ~Ji, ision adtl those preparations \\Inch 
are pcruliar to the Pha1·111acopce.ia Lundincnsis. 

'VhiJr thus we shall 1uake the article as Lil'ief aq the 
sulfjrrt \\ill admit ol', \\C shall at the same time, it. is 
p1·esnmctl, ensure the a1h autages of a treatise more in 
tktail. 

PART II. 
.-nE PUEP.\lUTJONS AND CO~JPOSITIONS OF :\tEDlCINBS. 

Si111.pliciu11• quon111da11i 'ne(ti.ca.mentorum. 
pra--parationes. 

Prtparation of somt simple medicines. 
Carbon:ls ca Iris prrepal'atus, pl'epared cat·l.Jonat oflimr, 

Ell· Crda p1·repnrata, LoncJ. 
Carbonat ol' lime (whether the softer variety called 

chalk, Jr the harder, crab's-stones and crab's-eyes,) 

bring rcducrtl to powdrr in an iron mortar, and levi .. 
gated on a porphJ1·y-stonr, is to Uc put into a vessel of 
consitlc1.,1Ulc sizr, and water pourrd npon it; aftt>r the 
YrS!-irl has been freq'.1rntly agltatrtl, the w.atr1· is to be 
pourrd otf luatird \\1th a fint' pow<lcr, \\luch, when it 
has all subside<l, is t6 be d1·icd, and the coar·scr par
ticles \\ liich the water could not suspend al'C to be again 
lcvigated anti tr·eate<l in the same manner. 

These calcareous carbonates, which arc all of the 
same uature, al'c used as antacids. Dose one or two 
dracl1ms. 

Car honas ferri prreparatus, prepared carbonat of iron 
Ed. F'e1Ti rubig-o_, Lund. ' 
Ptu·ilird iron filings to be frrquently moistened with 

water, till they become rust, which is to be rubbed to 
a fine powder 

An active cha.lybeate. Dose from 1 O to 20 graine. 
Carbonas zinc1 unpul'us prre1Jaratus, prepared impure 

cn1·bunatc of ziuc, Ed. Lapis calamiual'is, Lund. 

'l'l~f1o~~e!~~:a~1\~~e0~1~:~;,u~: t~a~~o~:!d0Jc~!~ci1~0t~::~~!~ 
manner as the carbonat of lime. 

'J'his powde1• is the basis of the common cerate. It is 
sp1·inkJcd on the skin in the cutaneous inflammations of 
children. 

Etrrrri limatura pU1·ificata, purified filings of iron, 

A sieve being placed over the filings, a magnet is appli-
~~,.;; ~~~,~~-.. ~~-attract the pure iron through ifs aper. 

ideF~~· 1~!.~~~i~111~ nigrum puriflcatum, purified black ox

Let the scales of the black oxide of iron, found at the an
\'ils of workmen, be t1·eatcd with a magnet in the .same 
mauncr; for the magnet attracts only the more small 
~:~ ~~::~.scales, leaving those which are larger and 

ox~:i~~_i~1ii~;:1 ~j~"~l~~~~~' r;_:~11~~ratum, prepared impure 

To he prepared as the ca1·bu11at of lime. 
Tutty is employed with the same intention as cala

mine. 

Ec~ul~;~1~11 :~u~~it~i'!:f~,i~3~tus, d.ried sulphat of argil, 

Let sulphat of al'gil be melted in an earthen or iron ves
sel, and heat applied until the liquid ceases to boil. 

This 111·eparafinn is used as an escharotic. 

Ei~ul1}:~::e:"~::~~:~·i~ l~tt~o:7J.'hed sublimed sulplrur, 

Tab~~lo:;,~u~~:~~l~~rs~lJ:~~:~ ~·:~,,I'~,'~'~ja7e~~.e~l~~~r /.~.~n~I:~ 
water off, and free the sulphu1· or acid by the affusion 
of cold wate1·; lastly, dry the sulphur. 

This 1mrhaps i8 a supcl'fluous process • 
Sulphur prrecipilatum. Lond. 

Take of sulphurated kali (s•rlphuretum potassre) six 
ounces; distilled water onr pound anti a half· tlilutrd 
''itr·inlic (sulphuric) aci<l a.'i much as nrcess;ry; boil 
the sulphurated kali in the di,tilletl watc1· until it i• 
dissoh~ed: filtrc the liquor through paper, and atld 
the diluted acid. Wash the 1n·ccipitated powder until 
it becomes iHsipid. 
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This preparation of sulphur is from its whiteness 
useful in forming ointment. 

Sulphuretum antimonii prroparatum, preparet! sulphu-
1·ct of antimony, Ed. Antimonium prreparatum, Lond. 
'l'o be prepared in the same manner as carbonate of 

lime. 

Mel t!espumatum, clari6ed honey. 
Liquify honey in a water-bath, and remove the scum. 

Herbarom etjlorum exsiccatio, drying of herb• and 
flowers. 

Herbs and flowers are to be driet! with the gentle heat 
of a tftove, or a common fit'e, in such a quantity that the 
cxsiccation may be effectdtl as speedily as possil>lc; for 
in this manner their vil'tues arc best preserved. The 
indication of this is their retaining their native colour. 
,-£he leaves of hemlock, antl other plants containing a 
subtilc volatile oil, aftm· being dried, al'O to be rubbed to 
powder, and prese1•ved in glass YesseJs well stopped. 

Scilla maritima exsiccata, dried sea-sq uill, Ed. Scilla 
exsiccata, Loud. 
Let the root of the sea-squill be cut transversely into thin 

slices, after its external covering bas Ueen rem0ved, 
anti dried by a gentle heat. 

If when rcndernd friable the squill retains its bitter
ness and acrimony, the th·ying process has IJecn pJ'operly 
conducted. It is in this state that the squill ischicOy used 
in mc<licine. Dose from one to three grains. 

Pulparum extractio, exti•action of pulps, Ed. Pulpa-
rum p1·re11a1·atio, Lo":d· . . . . 
Doil those fruits which afl'ortl pulp, 1f unripe or 1f ripe 

and dry, with a little watcl'; then exp•·css the pulp 
through a hair-sieve, and ge.ntly boil it in an earthen 
"VC'ssel, stirring it frequently lest it burns, uutil it as
sumes the consistence of honey. The cassia fistula 
pulp is to be hoiled from the bruised pod, and the wa
ter rvapo1·ated to a due consbtence. When 1'1·uits are 
l'ipe and fresh, the pulp may be squeezed through a 
sieve without previous boiling. 

The following p1·eparations are only founcl in the Lon
don Pha1·macopceia: 

Ammoniaci p111·ificatio, purificatio~ or gum arnmouiac. 
Doil impure ammoniac iu watel' u1111I it softrns, a~d by 

a p1·ess strain it tlt1·ougl1 a ht·mp<'n bag: h•t tile resmuus 
matter have time tu fiulisicle. Evaporate the water, 

~~:~:~d t~~~~~JJ; ~~~.:;:d ~~·s:~~~e~~~o~~~i:~h~~e st1·1~~:~1; 
gum-l'rsins may be pu1·ifirtl iu the same way. Any 
gum also which melts rasily, such as galbanmn, may 
he purilled by putting it i11to an ox-bladJer a1~cl kee11-
i11g it in l.10ili11g watl'I'o till it becomes sn soft tl1.at 1t 
may be pressed thl'o11gh strong liuen cloth, and keecl 
from its impurities. 

St.Ha<·i~ p11rilicatio, purification of storax. 
Having tlisc;nlved stornx in air.oho(, strain the liquor, and 

distil it "ith a gentlr ltrat to a pl'·1pcr consistence. 

Cornn C'Cl'\'i ustio, burning nf lrnt·tshnrn. 
D111·11 piPrcs of hartsl1111·n until th<'y become white, then 

rub thun to a vny fl uc powile1·. 

l\liikpPdre prreparatio, 111·rpnrat.ion of millepcdcs. 
S11spr111l these, iuclosed in a thin linen bag, over pl'Oof 
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spirit heated in a close vessel, that they may be killed 
by the vapoui·, and 1·r11dercd frialJle. 

Spnngire ustio, burning of spungr. 
Bl'Uise spungc cut into s111all pieces; anci when freed from 

strong matter, burn it in a dose il'Dn vessel until it 
becomes black a11d friable; then rub it into a fine pow
de1-. 

Conservre, conserves. 

The conserves that are retained in the Ph. Ed. ;trc t11e 
conserva corticis cxterio1·is rercntis fructus citri aumn
tii, radula ab1·asa; conserve of the outer rintl ot' the 
orange, rasped by a grater, Ed. Conserva aurantii his~ 
paniottalis corticis exterioris, Lon<l. Conserva fructus 
rosre can in a maturi, a scminibus eorunq ue pube solicite 
purgati, co11serve of the fruit of dog.hips ca1·efully freed 
from the seeds and included down, Ed. Coaserva cynos
bati, Lond. 

Conserva rosre gallicre nondum explicitorum, conserve 
of the unblown 11etals of the red i·ose, Eel. Conscrva rosre 
rubrre, Loncl. 

lo each of these the vegetable is to be beat into a pulp, 
and during the beating three times its weight of sugar to 
be gradually added. 

In addition to the above, the London college retain 
conserva absinthii maritimi, conserve of sea-wormwootl. 
Cunserva htiulre, conserve of wood-sorrel. Conscrva 
ari, conserve of arum. Consena pruni sylvestris, con
serve of sloes. Conserva scilJre, conserve of squills. 

Succi,juices. 

Succus cocl1learire officina1is compositus, compound 
juice of scurvy-grass, Ed. Succus cochlea1·ire composi
tus, Lond. 
Take of juice of scurvy-grass, juice of water-cresses 

expressed from recently gathned herbs, juice of the 
orange-fruit, of each two pounds; spirit of nutmeg 
hall' a pCJund: mix ancl let them stand until the im1rn
l'ities ham subsided, then pour off the liquor·. 

This p1·eparation is sca1·crly in use. 

Sncr.i inspissati, inspissatcd juices 01• cxti·acts. 
Succus spissatus acouiti 11a1Jclli, in ... pissated juice of 

ar.onitc or wulfo;;banr, Ed. 
Bruise the fresh lenes, Rml prrss the juice strongly 

through a licm pen bag; which 1·cduce, by evaporation 
in open l'essels heated by boiling watel' saturated with 
muriat of soda, to the consistence of thi r k honev. Af. 
trr the mass has coult>cl, it is to he kl-pt in °glazt!tl 
earthen vcssrls, and moistrneil witli alcohol. 

A 1·emedy chiefly cmployt·1l in obstinate cas<>s of 
chronic rheumatism. Dose fro111 five to six or mo11c 
gt·ains. 

In tlie same manner are to he 11rr1rnrctl the four follow. 
ing: 

Succus c;pissatus atropre l.Jcllatlonnre, inspissated juice 
of dcatlly-ni;.;hts l1ade. 

This lias lit>en used in cmwulsive <l isnrdrrs and in 
schil'l'us. Dose one g1·ain, g1·acliwlly inc1't'Rsetl. 

Succus spi c;satus conii maculali, in"ipissatcd juice of 
hemlock, Erl. Su ccus !'pis:;. cicutre. Lond. 

H.econ1111 t' rn.Jc1l by Stork of Vit·mrn i 11 schirrus and 
cancer. Dos l.l two gl'ains, inc1·cascd lo.ll'gcly. 
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S•1rcus ili<Jli:Nab1q h)"osryami nig1·i, inspissated juice of 
Lla"k hc11Lam·, Ed. 

D()sC 0111' g1·ain, inCl'CaS1'd . 
Surruo;; spi-;'iatus lactus:c, virosre, inspissated juice of 

strong-sn•nfrd Jcttun·, Ed. 
Pl'i11cipally use'I in Urrmany for dropsy. Dose four 

01· fin! grains, l<u·scly inc1·eased. 

Sacrus spic;<;atu'i sambuci nigr:e, inspis<.Jatcd juice 0 1· 

r11l.I of tltlu, Ed. Sarcus spiss. baccre sarnl.luci, Loud. 
l'h·c poumls of c:l1le1·-brrry juice, and one pound of s u

~al', at·e to be gently Uoilc<l to the consistence of thick 
ho1wv. 

Tliis is Uy no means an eligible prcpnralion. It 
has Ueeu c111ployed as a laxatirn, in the <lose of half an 
OlltlCC 01' ITIOl't', 

Sucrus ~pissatus momorclirre cfo.tcrii, inspissatcd juice 
of wild c.:11cu111IH'1', J<:d. Elatcrium, Lonr.J. 
Cut the 1·ipC' lh1it of the wild cucnmber, and pass the ex-

1u•csscd juice through a YeL'Y fine hair sien. Buil it 
a little, and set it aside for some hours, that the thick 
pat·ts may su\Jside. Pom· off the tliinnc1· pa1·ts, anll 
thrn srparatc thr remai111k1· bJ straining. The thicker 
i1art '"hie Ii remain<; is to be covered. "ith a linen cloth, 
and d1·1t•cl by a gl·ntle heat. 

Thi'i prq1aL·ation has been employed as a powerful 
cai lrnrtir. Unsc one or two grains. 

The ac.ldihoual preparations in the Ph. Lon1I. arr, 
snccus spic;satus l'ibis nigri, inspissatc<l juice of' bl<lck 
cut'l'ant; and succus spissatus limonis, inspissatec.l juice 
of lemon. 

Olw .fixa, fixed oils. 
Olcum amygdalre communis, Ed. 01. amygdalre, 

IJOlllL 
Take any quantity of frrsh almonds, bruise them in a 

stone 1uol'lnr, cnrlose the nrn'js in a hempen bag, and 
express the oil by a press without heat. 

In the same manne1· the okum lini usitatissimi, oil of 
linseed, Ed.; ol. e srmiue lini, Lonc.l. is to be expressed. 

'To the abm r, the London college atld, ol. ricini, castor
oil; and ol. sinapcos, oil of mustard. 

The l'ur1m!I' of these, howcV('I', is usually }ll'eparecl. 
Uy decoctiou, and is made in the "TC'st Indies. 

Ennd~iones. emulsions. 
Emulsio amygdalre i..:ommuni:;, almoncl emulsion, Ed. 

Lac <lm)'gdala-, Land. 
'l'akr uf swert almonds (blanched) an ounce; water two 

pul11ttls ancl a half; Leat the alm<>nds in a !:itonc mor
tat·, anti graduall~ add tlie watc1·, lhen sh·ain. 

1"'1iifi emulsion is cmplnyed freely as a demulcent. 
Emulsio gurnmi mimo~~ nilotit.:re, Arabic emulsion. 

'rhis is prepan·cl in the same manner, adding while beat
ing the almonds two ounces of gum-arabic mudlage. 

Emplu}ctl "ith the same intention as the above. 

Emulsio camphorata, camphor emulsion. 
Camphor one SCl'uplr, blanched s\ntt almonds two 

dl•achms, l'efine<l sugar one d1·achm, wattt' six ounrcs; 
to be mixr<l in the same manner as tltc almond cmul
&ion. lJose two ounces. 

Iufusn, infusions. 
Infusum cinchonre officinalis, infusion of Peruvian 

bark. 

Take of Peruvian b:\l'k }lO\\dcre<l onr unnc'"r; watn one 
pound. ~lacerate fur luul·-and-t\HlllJ hours, au<l thtu 
strain. 

This contains only a small portion of the active 
principle of the bark. Dose two ounCl':i· 

Infusum digitalis purpurra:-. i11fu5ion of fox-glove. 
Take of the d1·icd leaves of fox-glove one d1·achm; IJoil. 

~i~c~.1~~~~· t~ 1 :·~1~1~111~~~~:s ;::<~i~t~·~i\:'. 111 ~1;~~~
1

~ ~:~(· c:~.t~r~;~~ 
half an ounce twice a day, graduaJly increased. 

Infusum gcntianre lutC'~ cumpoo,iturn. compound infu~ 
sion of ~rnti::m, Ed. lnf'ns. gcntianre romp. Lund. 
Take of grntian root half an OUllCC'j tll'ied nrange.prcl 

one d1·:H'lim; cu1'iandc1·-sCl•ds half a drnrhm; diluted 
alcohol four ounces; watc1· one pouml. 1'0111· 011 61·st 
the alcohol, and aftcl' thrrr hou1·s lhc wat.•1·: tht•n ma
cerate for twch c hours without. ln•at. and ~tr·aiu. 

Au ustful mrdicine in dysprpsia. Dose two ounces. 
Inf11sl1m mimosre catcrhu, infuo;ion of raterhu. 

Taki" of' extl'act of catcrhu two d1·ad1 ns anc.l a half; cin
namon half a cl1·achm; boiling watcl' 'lt'\'Cn ounces; 
simple sy1·111, one onncC'. Maferate the extract and 
cin11amrm with the watCI' in a dusc vessel for two hou1·s; 
then st1·ain. and adtl the Sj rup. 

Principally emplo~·C'ii in dial'l'ltrea. Dose one ounce. 
Infusum rhC'i palmati, inf'usion of rhubnrb. 

Take of rhuba1·b root half an ounce; boiling watCI' eight 
ounces: spi1·it of cinnamon one CHlllC<'. .Mar<'rate 1hc 
1·oot with the w~1ter in a clo~rd \'C'SScl fur 1'nlrn hours; 
thrn, the spi!'it I cin.<.; added, strain the liquor. 

.Emplo)·ed as a mild ratluu•tic. Dose two ounces. 

Infusum ro!'ire gallicre, infusion of 1•cc.1 ros<', Ed. In
fus, rosre. Lon<I. 
rrakc of the dl'ied petals of the rose two ounces; boiling 

water five pounds; sulplH11'ic ac:i<l one dracl1m: re
fined suga1· two ounces. Macrrate the rose with the 
w~tet• in an earthC'n vessel (\\liich is 11ot glazrd with 
lrall) for twelve hours; tf1l'11 hadng pou1·cd 011 the arid, 
strain the Jiquor ancl add tlu• ~wga1·. 

l'rincipally used as a mild astringrnt gargle. 
I nfuo;;um tamat·indre im1icre cum cassia scnua, infusion 

of tRmarintl and senna. 
Take of the p1·epn1·ed fruit of the tamarind one ounce; 

s1.:nna-leavcs one d1·achm; <·01·iamlt·r-sceds half a 
drnrhm; unrefined sugar l1alf :rn 0•111rr; boiling water 
eight ounces. Macc1·atc in a closl'fl eal'tl1t·11 nssrl 
not glazed with lead, which is to Uc shakeu frec1utntly, 
and after fuut· hours standing, the liquor is to be 
sh·aincd. 

This is a milll and pica.ant p111·gnth·c. The whole 
of the al.love quantity maJ Uc takl'11 at a tim<'. 

N. n. The infusum Sl~n11re simplex of tl1e Ph. Lnml. 
is prrpared fmm senna one ounce anti a lialf: gi11grr one 
drachm; boiling ,._-atel' one pint; mac.:cl'atctl fur an hour 
and strained. 

'!'he infusum sennre tartal'isatum. ji;i 1u·rp~rcd from 
senna one om1et·; coriande1'-SCt'ds Un1ist·il half an ounce; 
addulous ta1·tJ·ite of potass (cr3slal!) of tartar) two 
(fracl1ms; flistillrd water OllC' pint: the rr\·stals of tartar 
to ~l' dissolnd in the water l>,Y boiliug, :rnd the liquor 
while hot poured on the &enna and col'iandcr, the mace-
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ration being continued for an houl' in a covc1•cd vessel, 
aud when cold strained. Dose of each from two to eight 
01111\TS. 

Polio carhonatis calcis, chalk 110\ion, Ed. l\Iistura 
cl'l'tacea, Lontl. 
Take of 1m·p~u·ed cal'honate of lime an ounce; rcfinc<l su

ugar !1alf an ou11cf'; mucilage of gum arabic two ounces. 
Ruh them together. and gradually add two pounds and 
a half of \\~atcr, and spirit of cinnamon two 01111ccs. 

An antacid. Dose 011c m· two ounces. 
The four following mixtures are found only in the Ph. 

Lorn!. 
1\listura camphorata. camphoratcrl mixture. 

'l.'akc of carnphu1· one c.lrachm; a small quantity of recti
ficc.l s1lirit uf wine; 1·cfineli sugar half a11 ouncw; boil
ing distilled water one point. Rub tlie camphor first 
with the spit'it, then with the sugar; add gradually the 
watc1·, and strain the mixture. 

Dose an ounce. 
l\listu1·a mo5clrnta, muc;k mixture. 

'rake of musk two scruples; powdered gum aralJic, refin
ed sugaL·, of each a th•achm; rose-water six ounrcs. 
Rul> the musk wilh the sugar, then with tlic gum, anU 
s·1·1ul11:tlly add tilC' rose-water. Dose an ounce. 

Lac ammoniaci, milk of gum ammoniac. 
Ta.kc of gum ammoniac two drachms; distilled water half 

a pint. 'l'riturate the gum with the wate1· poured on 
gradually. 

Dose from half an ounce to an ounce. 

Lac assafretidre, milk of assafretida. 
Prrpal'Cd in the same nH\11nc1·. Dose half an onncc or 

more. 
l\Iucilago amyli, starch mucilage, Ed. l\'Iueilago amy

li, Lond. 
'l'akc ofstarrh half an onnrr; water oncpouncl. Rub the 

starch, and ad<l grndually the water; then boil them 
fur a sho1·t time. 

Pl'incipally employed as a vcl1ic1e for opiu1n, &c. in 
enema. 

Mucilago astragali fragacanthre, murilagc ofg~1m trn
~aranth, ~d. l\tncilago tra,gncantlire, Lnnd. 
'l'akc ol' t1·a~;aranth gum powdered an OL111ce; boiling wa

te1· eight 01111res. Macerate for twenty-four lioul's, and 
·rul.J rarefully the ~um so that it may be dissol\•cd; then 
st1·:tiu it thro11gh linen. 

[Tst•d chiefly in making trorhes. 
Mucilago mimosre niloti<'re. mucilage of gum arahk, 

Eel. Mucilngo gummi :wabid, Lond. 
r.rakc of powclcrccl g-11111 m•ahic one )Htrt; boiling watr1· 

onr part. Dig·cst \\ ith frwp1t>nt shaking until U1e gum 
is dissnh•ed; tlirn st1·i:ti11 tl11·011gll line11. 

Empluyed vrinrip<\lly as a demulcent, nnd as a \ 'C

lJirlr for suc;pending oils. &c. 
Murilago seminum cyflonii mnli, Loud. mucilage of 

quinre-sred. 
''"l'akc ol' qni11rc-scctl one <11·acl1m; flistillcd water· ci,ght 

ouncrs. Boil with a gentle heat fot• ten minutes, anc.I. 
strain tlll'oughlinen. 

rJ'liiS is St'ldom l'tnp!oyrd in mrctirinr. 
Aqua calris. li111r-watr1·, Ed. A~t· ralcis. Lontl. 

Take of lime 1·ccrntly P''"Jl"''<'d half a po1111il. Pince it 
in an earthen vessel, an<l sprinkle it witll fou1· ounces 

of watel', kerping Hie Yessrl coYered while tlrn lime be 
romcs hot and pu\rcrizcs; then pour on twrh-e pounds 
ofwatc1·, and l.Jy agitation mix it"ith tLe limr. This 
agitatiG:1 is to be repeated aftrr the lime has subsided, 
which is to be done about ten times, keeping the "·essel 
closed to pl'C'rcnt tl1e accession of air. Now kt the 
watrr Ucstrainrd through paper, interposing glass rotls 
lrntwecn Lile filtrn and tl:c funnel, that it may pass 
through as q uirkly as possiblr. It is to be kept in bot
tles well stopped. 

Lime-water is used as a tonic and astringent. Dose 
from one to two pounds daily. 

Decocta, decoctions. 

Decoctum altl1rea officinalis, decortion of altlirea, Ed. 
Take of altl1rea-root dried four ouncrs; i·aisins f1·ecd from 

their scrds two ounces; water seven pounds. Boil 
down to fh•c pounds; strain; put aside the st1·ai11ed li
q1101· until the im1H11·ities liarn subsided, and pour off 
the elem· liquor. 

As a demulcent to be drunk ad libitum. 
Dccoctum anlhernidis nobilis, clccoclion or camomilf'. 

'l'akc of <fried camomile flu\H'J'S an ouncr; ca1·away-seed~ 
half an ounce; wate1· five pounds. Boil fur a qual'tct• 
of an houl', and sfrain. 

The lkcoctum pro cncmatc, aml llecoctum pro fo 
mento, of the LnJHlon Ph. at'c similar to the al.love. 

Dccoctum rinclwnre officinalis, llccoction of J>crn\ ian 
bark, Ed. Drcoctum cincl1011re, Lum.I. 
'l'akr. of Pe1·uvian hark in puwdCI' 01rn ounrc; \\·atrr a 

pount.1 a111l a fialf. Iloil for ten minutes i11 a dosed ves
sel, and wl1ilo s1ill hot strain. Dose two ounces. 

Decoctum da11hnes rnezcrei, dccoction of mezcrco11, 
Ed. 
Take of I lie mczcrcon· bark two <lraclirns; of bruised Ji

<JUOl'ice-l'Oot half an ounce; watC'r t111·ee pounds. Dull 
with a gentle heat t.lown to two po1111i:ls, and strain. 

This drrortion !ms chiefly been gfren in rase.s of8y
~!::11~~,8~ithcl' \\ ith or without mcrcu1'Y. Dose six or eight 

Dec_ortum geoffrrore in=-rmis, <lccoction of cablJage-trco 
bark, Eel. 
Take of the calJl.Jagc-trce bark in powder an ounrc; water 

two pouuds. Boil g'!ntly to one pound, and st1·ain. 
This is sometimes gi nm as an anthelmintic. Dose 

two ounces. 

Decoctum guaiaci oflici11alis tompositum, compoullll 
drcoction of guaiar. 
Take of the slia\ in~;s ofgnaiac-wood tl1rce ounces; rai

sins two <H111ccs; sassafras.root, liquo1·ic<'·root, of caril 
an ounce; wakl' ten pounds. Boil the watcl' \\ itli tl1e 
guaiac <'\1111 raisins with a g-rntle heat to five pound.'i, 
and towards tlie end of tl10 decoction add th l! l'oob; 
tlirn strain without expnss in11. 

It is chiefly gi'fcn in chronic rheumatism. Dose two 
or tl1ree pints daily. 

Deroctum nrdci disticlii, dccoction of ~arley, Ed. De. 
cod. hol'tlci, Lond. 
Take of pead-harlry two ounrcs; watt"1' fi ' ' e poundc;. Pi1•st 

wash off with cold water Ilic flout' alihcrin.; to the ba1·
ky; thrn boil lhc liadey for a short time with abont 
half a iwund of water, Lo (':xtract the colom·ing mattc1·. 
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)1111 the 1.J:u·ky tl1t1~ )llll'iric•tl intn fi;\'C pounds or l.Joiling 
\htle1·. Boil tl11-; tu 1111e half, aud strain. 

.. \ tommo11 cli111 ..-11t in tr, l'I" In tile Ph. Lond. n 
compound Urt:ut liou is urJrl'cd with li.:;s, raisins, allll Ii· 
f}UOl'IC(', 

D ccortum 110lygal:c srnf'.;~, dccoction or scncka. 
'J'al..c of sr11eka.1·.iot one 01111('c; water two po1111tls. Boil 

to si.\lcen 0111HTS, anti st1·ai11. 
Uusc two ur three 01111ccs. 

D ccortum smilal·is sal'sapa1·ill::e. tlccoction of sal·sapa· 
rill l, L•:J. Dccod. sarsapal'il!re, Lu111I. 
'l'al..c of a cut sat'~aparilla. six uu11rcs; watC'r right pounds. 

lligcsl for two hou1·s iu a hf"a.t of about 195°; then lake 
out tlrn root and IHuisc it, ntu1·n it to lhc 1iquor, anti 
boil it with a grntlc ti1·c to two pounds. Then express 
and st1·ain. 

Sarsapa1·illa in this form is emplo)·ed in combina· 
uation \\ ith mercury in S) pliilis. 

'!'lie dccm:tions uf the London, which are not in the 
Ed. Pli. arc the fullnwiug: 

DL•coclum co1·nu cervi, tlecor tion of hartshorn. 
Take of burnt a11d prcpal'rd lial'tshol'll twu ounces; gum 

a1·abic biX dl'o\Chms; distilled wate1· th1·ee pounclc;. Boil, 
stirring con"tantly, down to two pounds ant.I strain. 

'1'11is is a us1·lt·ss prrpal'ation. 
Dt•coctum lt r ll<·bori all.Ji, llccoction of white hellebore. 

rrake of white Jwlkbore l'OOt in powder on~ OUllCfj dis. 
tilled watCl' two pints; recti11cd spirit of wine two 
ounces. Boil the water with the root to one pint, and 
\\.hen the liquo1· is raid, sti·ain it and add the spi1·it. 

Thi s is pl'incipally cn1ployetl as a wash in psora. 
Decuctum sa1·saparillre compos:tum, compouutl decoC· 

tion of sa1·sap:u·i1la. 
Take of sarsaparilla root slit an1l bruised six ounces; 

bark of sassafra8 1·oot, sha,·ings of guaiac wood, Ii· 
quot·ice l'Oot bruised, ol' each one ounce; mezereon 
three Lh-achms; distille1I water ten pints. Marel'ate 
for six hours with a gentle heat; boil to fiye pints; to. 
wards the cud of the IJoiliug add the mczereun, aud 
then sh'ain. 

An imp1·0,·emrnt upon the Lisbon diet.1.h-ink. Dose 
foul' or six ounces, three nr four times a <lay. 

Decoctum ulmi. deco c1 iun of elm. 
Take of thr- elm l.ut.rk, fresh l.11·uiset.1, four ounces; tlis

tilk<l water fou1· pints. Boil to two pints, and stl'ain. 
This bas been used in rutaneous affections. 

Syrupi, syrups. 
S) rupus simplex, common SJ1·up. 

'1'a kc of r efi ned sugar, powc.lc1·ed, fifteen parts; water 
rig lit parts. Dissnl ve the sugar with a gentle heat, 
anJ I.Joi! it a slull't time, so as to form sy1·up. 
8) rupw; aritli aretosi, acidulou!; syrup. 

'l'akc or arrtons acid two }lnumls and a half; refined su
,c;ar three pouuds and " half. Boil so as to furm sy
rup. 
Sjrupu• alth:ere offici11alis, syrup of althrea, Ed. Syr. 

allhrere, Lond. 
'l";\ke of frrs h all11:.ea root cut, one p ound; water, ten 

Jiounch ; 1·efi11cd sugar fou1· pounds. Boil the water 
with till' root to one-lrn!f, and sh·ain it by stron.i; 1u·t·s
sure. }>ut aside the st1·ained liquor, that the im 1n11·i
tits may sub-;idc; and to the purifi l'll liquor at.Id the 
sugar.: thcu boil, so as to form a syrup. 

This is a superfluous 1wrparatiun. 
S.> rupus fllllllllli zinzibni~, S.) l'Up or ginger, E<l. SJ· 

rupus zi11zil.H.:'a-is, Lone!. 
Take of ginger t'oot l1t·alr11 tlll'C.'l' ou11re"i; boiling water 

four puund::;; refi11ctl s11~a1· srnn pou111ls aml a half. 
l\lan•1·atc th e 1·oot in the watt•t· itt a closed n·ssl'I for 
h\l'llt}-liJ111· hour:,: then to lh<.• i-.t1·;.unrc1 liquol' add lhe 
pou11d1•c1 s11~ar, so as to make a S) l't1p. 

This is a pleasant and u:-:.t'ful SJ 1·11 p. 
S) 1·11pus citri aurantii, SJ 1·up of 01·a11ge.pecl, Ed. Syr. 

ro1·tiris :wra11tii, Lund. 
rrake of the· lh·s li outer rind of the orange six ounces; 

boiling \\ate1· thl'CC pou11d!i; refined suga1· four· po um.ls. 
l\larf' 1·atr tile rind in tile wate1· for t\\clve ho111·s; tl1en 
to the strai11ccl liquor ~Hie! the pounded suga1·; and 
thus l'cll'ln a syrup, b) appl.> ing a gentle heat. 

This is) rup, like the fol'01er, is gl·ateful and aro 
ma tic. 

S.' 1·11pus citri metlicre,)y1·up;or lemon, Etl. S,>'l'. limo
nis, Lornl. 
Take or thr juice of lemons sti·ainecl, after the impurities 

have suOisitlt•d, tlu·ee par·ts; refinell sugat· fi\'C 11arts. 
Dissolve the sugar so as to fo1·m a syrup. 

rf'his SJl'Up is used to S\\CCtCU a11<l aciduJate mix. 
tu res. 

S.> rupus colchii autumnali~. syrup of cokhium. 
Take of the fr('sli mot of l'ukhium, slice<l into small pie· 

Cl's, one ounce; acetous acid sixteen ouuccs; Jn11·ifictl 
sugar twenty.six ou1H l'S. 1\-l;lcerntc the r·uot in the 
aric..l for two <lays, occasionally agitating tlic vessel: 
the11 strain it with a gentle JH'l'Ssu1·c; to the straincd 
liquor arlcl the sugar, and boil it so as to form a SJl'UJ>. 

'J''liis has been girrn in c.lrop~y, in the tlosc of from 
half an ounce to one ounce. 

Syrupus <lianthi caryo11hilli, syrup of clore J uly-ilow
er, Ed. Sy1·u11 caryophilli rub1·i, Lornl. 
'l'ake of the fresh petals of this 1111\\ er, freed fl'Om the 

11ecls, one pound; boiling" ater f'o111· pou11ds; rdi11ed SU· 
gar se\•rn pouncls. .l\JacCl'•ltc the petals in the water 
for twelve hou1·s; tllen, w hr n the liquo1· i'i strained, 
adt.1 tltc pounded sugar, which i!; to l.Je dis&olved with 
a gentle heat, so as to fo1·111 ;:t. S) nip. 

vour:rhc S.)" rup is of a deep l'c<l colou1·, and pleasant fla-

Syrupus papaveris somnifcri, syl'up of white poppy. 
Syrup papavcris alUi, Lont.1. 
'l'ake of the dried capsules of the white poppy, freed from 

the seeds, two pounds; boiling "akr thirty poumJs; 
1·efine<l sugar four pnnnlls. Marcratc tht~ sliced rap· 
sules in tlie water fop h\elvc hours; the n boil until on· 
Jy a thi1·d pal't of tlie liquor i·einain~; then 1;train by 
strong prchs111·c. Boil the sfl·ainrd liquor to one-hall~ 
and a,!:)ain sta·ain: the sugar lil'ing then added boil a 
liltlc, so as to form a sy1·11p. 

This syrup is given l.)l'lnripally as an anotlJnC to 
child1·eu. Duse to a child a .)eat· old 011(' tfrar ltm. 

Syl'Upus rhamni cathartici, S)Tll{J or Out k-thorn, Ed. 
Sy1·. spinre cervinre, Lond. 
'l'ake llf the clarified juice of ri)le IJ uckthol'n-IJcl'ric• two 

parts; 1·efi11cd su~ar one p:ut Boil so as to make 
S)fllp. 

This is given as a cathartic. Dose an ounce to an 
ounce and a half. 
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Syrupus rosre gallic:e, syrup of 1·ctl rose. 
'l'ake the drietl petals ttl' tlie l'('d rose seven ouncec;; boil

ing waler lhc pounds; i1urific<l sugar six pounds. Ma
ccl'atc the pct;tJs in watPl' for twelve hou1·s; thc11 Uoil 
them a Jittlr, and stra:n; to the stt•ainecJ lir1uor add 
the suga1·, and again \)oil it, so as to make s)·rup. 

This syrup is not in much use; it is very slightly 
astringent. 

Syrupus rosre centifo)ire, syrup of damask, or pale, 
1·osc, Ed. Syr. ros:B, Lond. 
'l'ake fresh petals of' the pale l'OSC one pound; boiling wa

ter four poum1s; refined suga1· three pounds. Mace-
1·atc the 11etals in tlie wate1· fo1· twelve 11ours; having 
strained the liquor, atltl the sugar, and Uoil su as to 
form syrup. 

A mild purgative given to infants, in the quantity of 
two or three tea-spoonfuls. 

Syl'Upus scillre maritimre, syrup of squill. 
Take of tlie vinegar of' squill two pounds; pounded refin

ed sugar 1l11·e<> pounds and a liall'. Let the sugar be 
dbsol\'Cd in the vinPgar by a grntle heat. 

An active expccto1·ant. Dose one 01· two drachms. 
Syn1pus toluifcrre IJaJsami, sy1·11p of tolu balsam, Ed. 

Syr, tol utani, LomL 
'I'ake of common syrup two pounds; tincture of tolu one 

o.unre. To the S.}'l'Up rcrrntly tn·rparctl and taken 
from the firt>, a.1.hl IJy degrees the tincture, aud gent
ly agitate thrm together. 

This s.vrup is only to IJe ,-alucd for its flavour. 
Sy1·upu!=! 'iolre odoratre, syl·u11 of violet, Ed. Syr. 

'Violre, Land. 
'f'ake uf the fresh flowers of the sweet-scented violet, 

0110 ponml; lwiling watt."r four pounds; p111·ificd sugar 
seven pounds and a hair. l\focerate the tlowers in the 
watel' for twenty-foul' hout·s, in a covered glass or 
ea1·then vrsscl; th<'n strnin without expression, and 
add JH>1111de<l sugar, so as to form syrup. 

A mild laxative. Dose to i11f'ants one or two tea. 
spoonfuls. The LontJon Phal'macopreia has the Syl'u1rns 
succi fructus mori, syrup of mulberry-juice. Syrupus 
surci fructus rubi idrei, sy1·up ofraspbei.·ry-juicr. Syl'llpus 
sucri fl'uctus !'ibis nigTi, syn1p of black e111'l'ant juice. 
S)'rupus croci, syrup of saffron. SJ rupus papaveris, 
S) rup of rctJ p11ppy. The two last arc principally cm. 
I>lo) cd on account or U1tir colour. The mcl acctatum, ox
ymel rolchiri, mel rosre, mcl scillre, oxymel scill~, vary 
but little from their corresponding syrups. 

Vfoa, wines. 
Vin um aloes socoto1fore, wine ofsocotorine aloes, Ell. 

Vin. a)ors, Lond. 
'l'akt• of .isocutOl'·ine aloes powdcl'ed an ounce; lesser car

dumun srclls. ginger rout, of each contusrcl, one 
d1·achm; Spanish white wine two pounc.ls. Digest for 
seven <lap;, frequently agitatin~, and strain. 

A stin1ulatin,; catharlic. Duse from one 01• two 
drarhs to an ounce. 

Vinum grntiame compositnm, compound gentian 
\Vinr. 
'l'ake of grntian root half an onnc(»; Peruvian hark one 

ounc<:; 01'a11gc~prd 1ll'il'd two drachms; canella. I.lark 
u1w dt'achm; ddut(.'tl alcohol fuu1· ounct's; Spanish 
white wine two pounds and a half. Tho root and ba1·ks 

bring hrniscd, pour first on them the diluted alcohol 
and after four-a1ul-twenty hom·s add the wme. l\lace
ratc for scvrn dnys, and strain. 

Dost~, as a sto111achic~ half an ounce, or six drachms. 
Vinum ipccacuauhre, ipccacuan wine, Eel. Vin. ipecac. 

Lond. 
Take of ipccacuan root bruised one ounce;. Spanish 

white wine fifteen ounces. Macerate, and after seven 
da_\. !; sh·ain through paper. Dose as an emetic one 
OllllCC'. 

Vinum nirotianre tabaci, tobacco wine. 
Take of tolrncco leaves one ounce; Spanish white wine 

one pound. Macerate, and arter seven days strain 
through paper. 

Dose, as a diuretic, thirty. drops increased, 
Vinum 1·hci palmati, rhubarb wine:. 

Take of the r>huba1·1J r>oot cut two ounces; canella bark 
one drachm; dilutccl alcohol two ounces; Spanish white 
wine fifteen ouncrs. .Macet"atc for seven days, aud 
strain through paper. 

Dose from hall" an ounce to one ounce. 
Jlceta, vinegars. 

Acctnm aromnticum, aromatic vinegar. 
Take ol' the rosrmary tops dried, the dried leaves of 

sage, of f'ach four ounces; lavender flowers dried two 
ounces; cloves two drachms; distilled acetous acid eight 
pounds. Macerate fo1· seven days, and strain the ex:
}H'esscd liquor through paper. 

Pl'incipally employed as a perfume. 
Acidum acctosum camphoratum, camphorated acetous 

acid. 
Take of the stronger acetous acid six ouncPs; camphor 

half an ounce; alcohol as much ns is sufficient. Rull 
the camphor into powder with the alcohol, which put 
into the acid, so as to dissolve it. 

A grateful stimulant, snuffed up the nostrils. 
Ar.etum scillre muitimre, vinegar of squill, Ed. Acet. 

scilla, _Lom.J. 
Take of dl'ircl squill two ounces; distillrd acetous acid 

two pounds and a half; aJcolwl three ounces. Macerate 
the squill with the vinegar fot· three days, then cxpl'ess 
it; a1ld the alculiol; and when the impurities have sub
shled pou1· off the lic1uo1·. 

Dose from one to two <frachms. 

Tinctnra:, tinctures. 
Tinctura alocssocotorinre, tincture of aloes, Ed. Tinct. 

aloes, Loni!. 
Take ol' powr1cred socoto1foc aloes half an ounce; ex

tract ol' liquo1·ice an ounce anti a half; alcohol foul' 
ounces; watc1· one pound. Digl~ st with a grntle heat 
for sevt•n clays in a closetl vessel, frcc1uemly shakiug 
it (which is to lie ooscrvrd in the 111·epa1"atiou of all 
tincti.1rcs). 

Dnsr one ounce. as a catlia1·tic, 
Tincture aloes retl1cl'ea, etherial tincture of aloes. 

Take of myrrh, soroto1·inc alors, of each an ounce and 
a half; Euglish salfl'on one ounce: spirit of sulphuric 
a:thc1· on1:: pounc.I. Digest tl1e mynh with the spirit 
fo1· fout· days in a closrd vr sSt'I; theu add the alucs and 
saffron. Again digest for four !lays; am} when the 
f.;:e c· e., liave sulJsi tlcd 1w u1· off the tincture. 

Dose one 01· two llrachms. 



l'llARl\!ACY. 

Tinrtura aloes cum m rnfo1, tincture of aloes with 
In) l'l'li, }~ti. Tinr. alors ro;np. Lontl. 
Take of JlO\\(lr1·cd lllJITh two ounces: alcohol one pound 

ant.I a lialf; watCJ' half a pounc.l. Mix the alcohol with 
the watl'I', th('n atJd tlie lllJ'l'l'h. Digest for four days, 
and now atJd an ounce and a half ol socotorine aloes, 
an1r one ounce of E11glish saffron; again digest fat• 
tli1·cc days, and imu1· oH' tlic pure tincture. 

'l'inctn1·a amomi rrpcntis, tinctu1·e of cardamom, Et1. 
Ti11rt. car1lamom, Loud. 
Take of cHclanwm seeds four ouncrs; dilutetl alcohol two 

1mum\.'i'a11tl a haU~ Djgest fo1· se\·cn days, and strain 
thm11gh paper. 

rl'his is a g1·atcful aromatic. In the London Ph. a 
compo1111tl tim:tut•oof cardamom is ortle1·etl, in which are 
iutl'Uducc<l caraway, cinnamon, anc1 raisins. 

Tiuctura aristolocliire scqJeutarire,. tincture of snake 
root, Ed. 'fincf. 8el'pent. Lund. 
'l'akc of s1rnkc root t\\f) ounces; cochineal one <lrachm; 

dilute<! alcohol two ]>ounds and a half. D igcst fo1· se
ven tfaJS, and filtrc tlll'ough paper. 

Dose two drachms. 
'riuctur.i. asoat'retitl:.e, tincture of assafretida, Ed. 

rI'inc. assaf'rotid. Loud. 
'l'ake of' assafoolida four ounces: alcohol two pounds and 

a half. Digest for seven <lays, and strain through 
Jl:ljlCI'. 

Do5c one tlrachm. 
'fi11ctura benzocs corn11osita, compound tinctu1•e of 

bc11zui11, Ed. Tiuc. Uc11z. c. Lond. 
Take or bc11zoin three UllllCCSj Peruvian balsam two oun

t'rs; hepatic aloes ha.H' a11 ounce; alcohol two pounds. 
Digest J'cw sm'cn days, au<l sLraiu. 
Tliis Linctlll'C i~ in vu lga1· use to l'eccnt \\'oumls. 
Tinctura camphu1·re, tincture of camphor, Ed. Spiri-

tns camplio1·atus, Lorn!. 
'fake of c;.uu11hol' one ounce; alcohol one i1ound. :Mix so 

as the carnpliol' may Uc tli.s.solved. 
A :,timulaut embrocation. 

Linimt·ntum ca1111Jlw1·re, camphor liniment, Lond. 
Take of camphur l\\O ouHCl'!:!; watCl' of ammonia six 

ounces: spirit of Jaycmlcl' sixteen ounces .. i\lix tlie 
s11il'it, and walct· of ammonia; and distil from a glass 
retort, \\ith a gcutlc heat, sixteen ounces, 

This liuimcut is more po"c1fol than the preceding. 
Tinclm·a cassim se1111re composita, tinctul'e or senure, 

EU. 'l'inct. Scnnre, Lund. 
'l.'akc of senna leaves two ounces, jalap root one ounce; 

c01·iandCl' seeds half an ounce; dilukd alcohol three 
pounds a11c1 a half. Digest for seven <.lays, aud to the 
ti11cture filti·cd thl'uugh paper ad<l four ouHces of re
fined sugar·. 

Dose an ounce. 
Tinctura castol'ci, tincture of castor, Ec.1. and Land. 

Take of Russian casto1· an uunceanc1 a half; alcohol one 
punud. Digest fol' seven <lays, and strain through pa-

i~l'~he London Ph. diluted alcohol is employed. Dose 
one tkach111. 

Tinctura castorei compositi, compound tincture of 
ca-, tor. 
•rake of llussian castor an ounce; assafce titla half an 

om1cr; amnMniatcd alcohol one pound. Digrst fo1• se .. 
Hll da).'i· am! fillre tht'uugh papel'. 

Dose one drachm . 
'1.~inr:tura tinchonre oftir:i11alis, tincture of PrruYian 

bark, Ed. Tinct. cinchon<.e, Loml. 
TakC' nl' Pcralian IJark po\,dercil foul' 01111cr~; cllluted 

alcohol two pounds a11d a hall'. Digest fol· bCven 
tlays, and filtre thi'ough paJ>Cl'. 

Dose two <lrarhms. 
Tinc:tura cinchonre composita, compound tiucturc of 

Permian Ua1·k, Lund. 
rl'ake of Pcl'uvian bark powdered two ounces and a half· 

dried orange-peel one ouncf' ;ind a halt; Vil·giuiat~ 
snake 1·oot tl11·ee drachms; saffron one Lll'aclim; cochi
neal in_ puw<lel' two scn1plcs; proof S!Jirit twe11ty uu 11 .. 
ces. V1grst fu1· fou1• days, and 1;traiu. 

'l'his is the Huxharn's tincture. Duse two or three 
drachrns. 

'l"inctu1·a cinchorne a1nmo11iata, ammoniated tinch1re 
of bal'k, Lond. 
'I1ake of powtlcred Pel'uvian bark four ounces; compound 

spirit or ammonia two pounds. Digest in a close ves
sel for ten days, and strain. 

This is an important preparation. 
Tinctura culombre, tincture of colombo, Ed. Ti11ct. 

colombre, Lond. 
Take of colombo root, beaten into powder, two ounces; 

diluted alcohol two pounds. Digest for seven days, and 
str~;.in. 

Dose two or three drachms. 
Tinctura convolvuli jalapro, tincture of jalap, Ed. 

Tinct. jalapre, Lond. 
Take of jalap in powder thl'ce ounces: diluted aloohul 

fifteen ounces. Digr.st fol' seven <lays, aud fHtre 
tl>J'ot1gh paper. 

Tinctura croci, tincture of sarfron. 
Take of English saffl'on an ounce; diJutcd alcohol fifteen 

ounres. Digest for seven days, and tiltJ'e through 
paper.. . 

'rliis tincture has perhaps no other virtue hut that 
of colour. 

Tinctura tligitalis purirnrre, tintu1·e of foxglove. 
Take of the leaves of foxglove dl'il'd an ounce; fliluted 

alcohol eight ounces. Digest for sernn days, and 
strain through paper. 

A most active and useful medicine. Dose ten grains, 
gradually increased. 

rI'inctura g('ntianre composila, compound tincture of 
gentian, Edin. and Lond. 
'l'akc of the gentian root two ounces; <wange-pccl an 

ounce; canelJa bark half an ounce; cocl1ineal half a 
tlt·achm; diluted alcohol two pounus and a half. Di
gest fol' seven days, antl filtre through paper. 

Dose two or th1·ce drachms. 
Tinctura guaiaci, tincture of guaiac. 

Take of gu aiac ~·esin one pound; alcohol two pounds 
and a half. Digest for seven day•, autl filtl'e thl'ough 
papel'. 

Dose two or three drachms. 
Tinctura gu.aiaci ammoniata, ammoniated ti.J1cture of 

guai ac, Eu. and Lontl. 
'l'ake of guaiac resin four ounces; ammoniated alcohol a 
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pound and a half. Digest for seYen days, an<l ftltt·e 
through paper. 

r1 lii'i is a useful tincture in clu·onic rheumatism. 
Dose from oHc to th1·cc tfrachms. 

'l'incturi hellebori nig1·i, tincture of black hellehore, 
Ed. and Lond. 
Take of black hellebore root four ou!lccs: cochineal half 

a <ll'::tchm; llilutt"d alcohol two pounds and a half. Di
gest l'or seven days, and filtrc through paper. 

Dose 011c dl'achm. 
Ti11ctu1·a hyoscyami nig1·i, tincture of black hcnl>anr. 

Take of black hen bane lca\'cs dried an ounce; diluted al
cohol ('iglit ounces. Digest for seven days, and strain 
through paper. 
Tincturn kino, tincture of kino. 

1-'ak.c of kino two ounces, diluted alcohol one poun<l and 
a half. 

Duse a drarhm. 
Tinrtura la111·i cinnamomi, tincture of cinnamon, Ed. 

Tiuct. ciunam. Loud. 
rrakc of cinnamtJn bark three ounces; diJuted alcohol two 

pnunds and a half. Digest for seven days, ant.I strnin 
through paper. . 
Tiuctul'a laul'i cinnamomi composita, corupound bnc~ 

ture of d1111amon, Ed. ".l.'inct. cin. comp. Lond. 
Take of th~ cinnamon bark and cart.lamom seeds, of each 

an ounce; long pcppel· two drachms; diluted alcohol 
t.wo pounds aud a half. Digest for seven days, a11tl 
strain thl'ough papcl'. 
Tiuctura mcloes vesicatorii, tincture of c:antharidl's, 

Ed. rl'i11ct. ca11tl1al'idis, L<'.lnd . 
'l'ake of rnntharitles one drachm; diiutell a1col1ol one 

pound. Digest fo 1· seven days, and strain tit rough pa11ei·. 
Dose inlcrn:tlly from fifteen to thi1·ty drops. 

Tinctura mimosm catecliu, tincture uf catcchu, Ed. 
Tinct. catcchu, Lontl. 
'J.1ake of catcrh11 tiJJ·ce ounces; ci11namon two ounces; di

luted alcnliol two pounds allll a half. Digest for seven 
days, :u1d st1·ain tl11·ough iiaper. 

Dose one rlraclim. 
Tinctu1·a rnyr1·hre, tincture of myrrh, Ed. and Lond. 

Take of bruic;NI myrl'l1 three ounces; alcohol twenty 
ounces; watc1· ten ounces. Digest fol· seven days, aml 
flitl'C thl'o11p;h paper. 
Tinl't111·a opli, ti11ch11·c of opium, Eel. and LoJHI. 

Taln~ of opium two ounces; diluted alcohol two pouncls. 
Digt'st fo1· seHn days, aud tiltre through i1aper. 

Dose f'l'Om fifteen to twcnt)~five c.lrops. 
'I'inct111•aopii ammoniata, ammoniated ti11ctureofupi11m 

Tak.P of' the aC'id ol' bcnzoiu, and ~nglish saff1·011, of each 
thi·t•c drachms; opi11m two d1·acl1111s; volatile oil of anise 
ltalf a drnclin1; runmoniatcd alcohol sixteen ounces. 
Dig1•fit fu1· seven days in a closed phial, and filt1·e 
tlu ough papel'. 

Dose fron1 l1alf a <h·achm to a drachm. 
Ti11duril upii camphol'ata, campliomte<l tincture uf 

opiu111, L'HI<\. 
'I'ake of hard put'iflcd opium 11owdercd, l.Jenzoin flowers , 

of rarli 011c cii'achm; ramphur two scruples; oil of anise 
om· 1lnlcl1m; 1u·onf spirit two pounds by measu1·c. Di
gt·~t l'n1· ten dn)''1', and sh'ain. 

This is tuc clixil' iiat·egol'ic. Dose one or two 
drachms. 

Tinrtura 1·l1mi palmati, ti11dureor rliulMl'l.J, E<l. 'J'iuct. 
rltalrn1'l1ari, Lond. 
rrake of tlie rhubarb root three ounces; lesser cardamoms 

half an ounce; diluted alcohol two pourlfls and a half. 
lligest for seven days, antl strain tht·ough Jiapcl'. 

Dose half an ounce. 
Tinctura rhrei cum aloe, tincture of rhubarb and aloes. 

Take of rhubarb root ten drachms; socotori11c aloes six 
drachms; lesser cardamoms half an ounce; diluted al· 
coho! two pounds and a half. Digest for seven days, 
and str·ain th1·ou.~h paper. 

Dose six dt·achms. 
'l'inctura rhrei cum gentiana, tincture of rlrnlrnl·l.J with 

gcnlia11. 
'l'ake of rhubarb root two ounces; gentian root half an 

ounce; diluted alcohol two pounds and a half. Digest 
fu1·· sewn days, and strain through papC'I'. 

Dose from two to four drachrns. 
Tinrttu·a l'haba['bari compnsita, compound tincture of 

rJwbal'b, Lond. 
Take of cut l'i1ubarl.J two ounces; brui~ccl liquorire hair 

an ounce; ginger in powder, anti saffron. ot' each t\\ o 
drachms; distilled water one pound; prnof spi1·it twelve 
ounces. Dit.;est for fourteen days, aud strain. 

Dose half an ounce. 
Tinct111·a sapouis, tincture of soap, Etl. Li11irncnt11m 

saponis compositum, Lund. 
Take of soap four ounces; campho1• two ounces; essential 

oil of rosemary half an ounce; alcolrnl two pounds. 
Digest the soap in the alcohol fol' th1·ee !lays; then, 
tile liquor being strained, add the camphor aml oil, 
agitating the liquor 
rJ.1i11ctu1·asaponiscum opio, tincture of soapwill1 opium; 

To be made in the same manner "ith the last, only 
adding from tlie beginning an ounce of opium . 
1-'inc.turn toluit'erre balsami, tinctul'e of tolu l.ialsam, 

Ed. Tinct. bals. tolut. Loud. 
Take of tolu balsam one ounce and a half; alcohol one 

pound. Digest until the balsam is dissolved, and strain 
tlm111gh paper. 
'I'inrtu1•a ver·atri albi, tincture of white hellebore. 

Take of white hellebore L'oot eight ounces; diluted alco
hol two pounds and a half. Digest for seven clays, and. 
filh·e through pap<'r. 

This is too violent fol' internal aclministratinn. 
Tlie followin.; are tinctures p eculia1· to the Ph. Land. 
Tinctura corticis am·antii, tincture of 01•ango peel. 

Take of fresh .orange-peel three ounces; JH'oof Silil·it two 
11ounds. Digest fo1· three <lays, and strai11. 
'rinctura l.Jalsami Pel'U\'iani, tiuctwre of Peruvian 1.Jal

sam. 
Take of Peruvian balsam four ounces; rectific<l spirit one 

pound. Digest until the balsam is cliss1JIVC"d. 
Tinctura casca1·illm, ti nctun~ of cascarilla. 

Take of casral'illa iu powdCL' foul' ounces; }ll'Oof spirit 
t" o pound•. Digest wi th a geutlc heat l'o1· eight dais, 
antl r:; tl'a111. 
Tinctura galbani, tincture of gal bournru. 

'rake of galbanum cut into sn1all pien·:s l wo ounrrs: proof 
spi1·it two- po111.1ds. Digest with a g e11Uc heat fol' eight 
days, and sfrarn. 

b osc one tu two drachms. 
Tiuctu1·asal.iinrecomposita, compouutl tincture of savin 
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Take of savin extract one ounce; tincture of castor one 
pound; tincturn of myrl'h half a pouod. Digest until 
the sen-in i11 dissolved, and strain. 

Dose hair a drachm to one d1·achm. 

Tinctura scill<E, tincture of squill. 
Take or recently dried SfJuill four ounces; proor spirit 

two ponnds. Digest for eight days, and pout' off the 
liquo1·. 

Dose from twenty dl'ops to a drachm. 

Tinctura valc1fan<E, tincture of vaferian. 
Take of wild valc1·in11, 110\\dered coarsely, four ounces; 

prnor SJiirit two pounds. Digest with a gentle heat for 
eight days, and straiu. . . 
1.'inctu1·a valcrianz ammoniata, ammo111ated tincture 

Yalcl'ian. 
,'l'akc uf' the coarse powder of wild valerian four ounces; 

co111pou11d spit·it of ammonia two pounds. lligcst for 
ci~ht days, and strain. 

Dose from one to two drachms. 
Tiuctura zinziberis, tincture of ginger. 

Take of powdered ginger two ounces; p~oof spirit two 
pounds. Digest with a geutle heat for eight days, and 
st1·am. 

Extracta, extracts. 
t. Extracta per a<1uam, extncts by water. 
Ext1·actum gt!ntia11;e lutere, extl'act of gentian, Ed. 

Ext. G ut. Lond. 
'l'ake of gentian root any quantity; add to it, whet~ cut 

aud bl'uised, right 11a1"ts of distilled watel'. llvil It to 
hair, and \\ ith strong pressu1·e strain. Then evaporate 
the liquor to the cuusistcncc of thick ho1~ey by n_icans 
of a bath of boiling water·, satul'ated with munat of 
soda. 
In the same manner are prepared the following: 
Exh·actum J'adicis glycyl'l'hizre glabr<E, cxt1·ad of Ii~ 

qourice, Ed. Extr. gl)cyr. Loml.-licllebor1 nigri, of 
hcllc\Ju1·c, Ed. and Lontl.-Foliul'um 1·ut<E g1·avculc11ti~, 
of rue, Ed. Extr. ru re Lond.-Polioruni cassiz scnure, 
of senna, l!:tl. Extr. scnnre. Loml.-l4'l1H'u111 ant11e~ 
midis noUilis, of chamomile, Ed. Extr. cham. Loud.
Capitum papaHris somnifcri, uf poppJ, Ed • .Ext1·. 1Hip. 
alb. Lonli.-Ligni h<EmatUX)'li ca11111eche11sis, or logwood, 
Ed. Extr. hzmatuxyli, Lond. 

Besides these, in the London Ph. we have the f0llow
ing: 

Exfractum cacuminis genis1z. extract of broom tops. 
Sahi11:e. of ~a\ in. Cin( lionre. ol Ptru\·ian ha1·k; \\ l1ich 
last 1s orden•tl to be 111·eparcd as folio\\ s: 
rrakr or Pl'J'u\·ian bark coa1·sdy pmHkrcd one pound; 

tlistillc<l watrr tweh•e po um.ls. Boil for an houl' 01· two, 
a1u.l pour off the liquor; which, "'hilc hot, will lie 1:rd 
a11tl pdluci<l, but as it rools IJe~ome yelJow au~ tm·~u.l. 
] 1ou1· on a~ain the same quantity of watct> boll 3!i 101·. 
mel'I), and r t peat the b~Jiling until the. liquor, _\\ 11.l'll 

coli!, rcmah1s limpid. 'J hen mix all tl1e l1q11ors (stra111. 
c<-1) together, and e,·apo1·ate to a prupl'I' c~m11stmrc. 
'I'he extr·nct should he prcparrd under two l111·ms; one 
soft, fit to furm pills; the othe1· hard, so that it may be 
1·educed to powder. 

Dose faft rf•11 g1·ains. 
2. Exti·acta per a~uam et alcohol, extracts by water 

and alcohol. 

Extradum cinchonae officinalis, extract of Perovia11 
bar·k, Ed. Exti·act. cl1iuchon~, Loni!. 
'.l'ake of Pcl'u\'ian l.tark in powder one pound; alcohol 

four pounds. Digest for l'uus· da) s, and pour off the 
tincture. Boil the residuum in ti\'e pounds of water 
for a quarter or an ho111·, and \\-Iii le hot strain t~U'Ougb 
linen. RC'peat this Uecoction and strai11111g ~Hlh the 
same quantit) of" ater, and crnporate the hquo1• to 
the ConsistQn('C of thick houey. rl'hen llllX the liquors 
thus i11spissatetl, and reduce them to a proper consis
t.nee in a bath or boiling water, saturated with mu. 
riat of soda. 

Dose ten or fifteen grains. 
Extract nm ra~icis cunvol ruli jalarz, extract of jalap, 

Ed. Extract.jala11ii, Lond. 
To IJe prepared in the same manner as the last. 

Dose ten or twelve grains. 
Besides these the following extracts are peculiar to 

the London Ph. 
Extl·actum cascarillz. extract of cascarilla. 

Dose t••enty or thu·ty grain~. 
Extractum coloCJ ntliidis compositum, compound ez, 

tract of colocynth. 
Take or the pith of colocynth, cut small, six drachnis; so

c:otor·irie aloes 110\\dered one ounce and a hall; powder
ed scammony half ~n ounce; lcssel' cardamoms, freed 
from the husks. and po\\det·cd, one drachm; prooi' spi. 
rit one pound. Digest th• colorynth with the spirit, with 
a gentle heat, for four days. To the expressed tincturo 
add the scammony and aloes. 'l'he~e being dissolvrd, 
draw off the spirit by distilling; then evaporate tho 
water, and add the seeds towards tlir cntl of the eva. 
porntion. Make an extract 1u·opl't' for forming pilla. 

A cathartic of considcraUle power. Dose from five 
grains tu a scruple. 

Opium puritiraturn, purified opium. 
Takr ol opium, cut small, one pound; proofspirittwelve 

poumJs. D1grst \\illt a t.;rntJt• l1eat. Hnd rrt·quentagita. 
tion, until lite op1un1 is d1ssolv~d; strain the tincture 
through paper, and tlic;til it to a 111·opPr cono;;i~tcnce. 
Purified opium should \Jc kt>pt Ill l\\O forms: snn !10 

as to be flt to make pills; amt hard, so ;is to he capable 
of t'rduction to powder. 

'l'his is an 111111C'Cl'8s:u·J (>rtparation. 
JJqure slillatitia.>, distilled waters. 

Aqua distillata, tlistiilcc.I wat('r, Ell. and Lond. 
Let wain be dbtillcd in close vessels until about two

tld1·cls have come ovrr. 
Af']ua rnrticis ritri aurantii, water oforangr-prel. 

Take ol' f1·csh orange-pre) two pounds; pour 011 tlH'se as 
much watt•r, tl1at wh(•n trn pounds shall havP brrn 
drawn off a sufficient <Juantity shall remain to pre\'('llt 
empyreuma. After due maceration, let ten poumls be 
distilled. 
Jn tlu.· s..tme manner Pf'('J>arc the following, t<'n pounds 

of\\ ater being dt'"''" off from each or the a~nexed qua•· 
titirs: 

Ar1ua corticis fructus citri medirz reccntis, frrsh It· 
mou-pcel water (with two pounds). 

- corticis lauri cassiz, cassia water (with one 
pound). 

- cortiris lauri cinnamomi, cinnamon water. A•· 
cinnamomi, Lond. (with one j10t1nd). 

"' fij 

' 
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Aqua mentbre piperitre llorentis, peppermint water 
(with three pounds). A11. rnenthre piperitidis, Land. 

- menthre pulegii f101·entis, pennyroyal water (with 
three pounds). Aq. 1rnlegii, Land. 

- fructus ID) rti pimentre, pimento water (with half 
a pound). Aq. pimento, Loncl. 

- petalorum rosre centifolire rccentium, rose water 
(with six pounds). Aq. 1·osre, Lond. 

Besic.lcs these we have in the Ph. Lonc1. Aqua anethi, 
tlill see<l water.-Aqwa fce11iculi, fennel seed water.
Aqua menthre satinc, spearmint water. To each pound 
or distilled water let half an ounce be added of diluted 
alcohol. 

Spiritus stillatitii, distilled spirits. 
Spit·itus carui, spil·it of caraway, Ed. Sp. carui, 

Lond. 
'l'ake of caraway seeds half a pountl; pour on them nine 

pounds of diluted alcohol. Macerate in a rlosed ves~ 
sci for two days; then add as much water as is 1·rquired 
to prevent empyreuma; and distil over nine pounds. 
In the same manner are to be prepared the followin,g 

spirits, nine pounds being drawn from the quantities af
fixed to each. 

Spiritus corticis lauri cinnamomi, cinnamon spirit (with 
one pound). Sp. cin. Lond. 

- menthre ]lipcritre florentis, spil·it of peppermint 
(with one 1iound and a hair). Sp. menth. p. Loud. 

- nucis myristirre moschatre, nutmeg spirit (with 
two ouncrs). S},il'it. nuc. mosch. Loud, 

- fructus myrti pimentre, pimento spirit (with half 
a pound). Sp. pimento, Lond. 

In the J,oncl. Ph. the following arc atltlcd: 
Spil'itus mcntltro sativre, - of spearmint. Sp. pu

Jcgii, - ol' 1tcn11yroyal. 
'l'he following arn the compound spi1·its of the Pharma

copreias: 
Spif'itus juniprri communis compositus. compound spi~ 

l'it ofjunipel', ~.:er. Sy. junip. comp. Lond. 
':rake of bnli c;rd juniprr l.Jcrrie.r; one pound; caraway 

seeds, frnnrl seeds. l)f l"ach one ounce and a half; tlilu
trd akohfll ni11e pounds. Macerate for two t.lays, and 
a1l1li11g water sufficient to prc\·ent empyrcuma, tlL·aw 
oTer ninr p11u11tls. 
Spi1·il us auisi cumpos itus, compound spirit of anise, 

Ph. Lond. 
Take of anise and or angrlica srC'ds, of each bruised half 

a pountl; proof spirit on<' gallon: wate1• suflicient to 
111·rvl't1t empy reuma. Distil one gallon. 
Spiritus l'apliani compositus, s11il'it of lwrse-radisll, 

Lon1I. 
'J'ake of fresh horse-r·adisli root, dl'iccl orange-pre), of each 

two pomuls; l'rt'sh ga1·t.le11 scuny-gl'asH l'uu1· potnul."; 
bruised n11tmrgfi ouo ounce; proof spirit two g~ll l<rn s ; 
watrr sufiil'il•11t tu pre\·ent empy1·cu1na. Di!:itil o''C l' 
h\o gallo11s. 
TIH' followi11p;- is distillrd with put'e alcohol: 
Sp11·itus Javrntlu l::e spir:e rnmpositus, rompom11.1 spi

rit of);l\-r11dr1·, L•:tl. Sp. la\'t'llt1. com]!. Ln111!. 
'rake of' ~pir·it ul' Ja,·P11dn (" hirh ir.; 1m~p al'r1l with lwo 

po1111dH of Lan11tlf'I' £10\\r1•s, an1l l~ight pnu11c.ls ol' ako
liol. scn-n po1111d~ .IJL·i1~g tlistilh·d ow1· a in watc1·-halh) 
fll:·rr po11111ls: spll'lf ul l'OSC'llHH'Y onr JM1111d: ci11namn11 

one 01111cr; du\·cs hrn d1·a('hms; 1111tnu·g half an ou11n•; 
,-oi.. ur. li 

red sanntler's wood three drachms. llfaceratc for se
ven days, antl strain. 

Spil·itus rorismarini oflicinalis, spirit of rosemary, EtJ. 
Sp. rorism. Loml. 
'I'ake of fresh rosemary tops two pounds; alcol10I eight 

pounds. Draw off seven pounds Uy distilling in a wa
te1·-hath. 
.Blcohol. Jn the Londun Ph. the following process is 

ordered for its preparation: 
Take of 1•ectified spil'it of 11·ine one gallon; prepared ka(; 

hot one ounce. M.ix the spi1·it wilh lhc pure kali, and 
then atld one pound of the prepared kali while hot; 
agitate and digest for twenty-four hours. ronr off the 
spirit; now add the remainder of the prepared kali, 
ant! distill from a wate1·-bath. The alcohol is to be 
kept in a closely stopped vessel. The prcpal'Ctl kali 
should he heated to soo0 • The specific g1·avity of alco
hol to distilled water is as 815 to 1000. 

Olea volatil"ia, volatile, or essential, oils. 
Ol ea hcrhre mcnthre piperit:e llorentis, oil of pc11pe1·

mint, Et!. 01. menth. p. Lond. 
- herbre juniperi sabinre, - of savin, EU. 
- summitarum :H.01·ent11m rol'ismarini officinalis, -

of rosema1·y, Ed. 01. rorism. Land. 
- spicarum lavenduire fiorentium spicre, - of la-· 

vendor, Ed. 01. lav. Lond. 
- scminum 11impinellre anisi, - of anise, Ed. OJ. 

css. anisi, Lond. 
- baccarum juniperi communis, - of juniper, EU. 

01. ju nip. Lond. 
- radicis Jaura sassafras, - of sassafras, Ed. 01. 

rad. sassaf. Lontl. 
- fru ctus my1·tre pimentre, - of pimento, Ed. 
- cssentiale cal'Ui, - of caraway, Loud. 
- menthre sativre, - spea1·mint, Lond. 
- origani, - or wil<l thyme, Lond. 
- pulcgii, of pennyroyal, Lond. 
Tlirsc oils arc to be p1·rpared in the same manner as 

distilled watei·s, except that a smaller quantity is to he 
addetl o_f water. Sreds or roots arc to be bruised or ras
pc~ .. T~ie oil comes o~·er ~vith the water; and accordin,i; 
as it 1s lighter 01· heavier, it swims on the surface, m· falls 
to the bottom . It is afterwards to he separated. 

Ol eum succini et acidnm succinicum, oil and acid of 
amhei·, Et!. Sal et ol. sue. Lonll. 
1'ake of am1Jc1· in pow.tler, ~ml pure sand, <Jf earl1 equal 

pm·ts; place them mixed 111 a glass r cto1·t, ol' \\Iii ch 
they slial.1_ fill one-half'. Havin,; Rtlaptecl a large re
cc1v.er, d1s~ll fr-01~ a sand~bath, w1tli a gra11ually rnis
~tl hre. Fn·s~ will co me ovc1· a watr1·y liq1101• with a. 
lit tle yr llow oil; _then yellow oij with all acid snit; ar. 
tcrwa1·ds a 1·~dd1sl 1 an.d black oi l. Let the liq11u1· he 
pourr1I out of tile rccc1ver, nnd the oil seuaratc(l from 
tlir water. I.et tho ari<l salt, rnllrrtc<l from the sides 
uf the recci,·rr a1;tl from the uerk of the 1·rto1't, he 
)11'l'SSCd IJC't\\rcn fo lds of lJilJ11Jous papcl' . and rrrtd 
fro.m tl.1c aclhri-ing oil. Thrn lrt it Ur pu1·irlcc.1 by su
Jutwn 111 hot water and crystallization. 

rn?!~,~~~ ~~~~ii~~-1~11~:~,~~mam, purified oil of ambcJ·, E<l. 

Di~til oil nf amhn, rnixcd witli ~"af{'I'. c.:;ix timrs it~ rinnn
t1ty, from a glass 1·ctort, 1rnl1l l110-tl1i1·d> ha'c pas.;cd 
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over info the receiver. Then separate the oil from the 
"att.:r, and pr('Sl'l'\"C it in vc.sscls effectually stopped. 

Olcum tct·('binthinm volatile puris~imnm, rcctificU oil 
of turpentine, Etl. (JI. trrrb. rect. Lontl. 
Tak(' of rnlatilc oil of tinprntinc one pound: water four 

1mm1ds. Distil as Ion,; as any oil passes OHl'. 

Olcum nnimalc, animal oil. Lond. 
rrakC' of oil of liart~horn one pound. Distil three times. 

Olcum J>rtrolci. oil of mi1ll'ral tar, 1..-om.I. 
Distil petroleum in a saml-1.rnth. 

Oleosa, oily preparation!=!. 
Oleum amnw11iatum, ammoniatcd oil. 

'fake or olirn oil two ounces; watc1· of ammonia two 
drachm~, Mix tlwm. 
The linimentum a111monire fortius of the London Ph. 

i~ 1a·rpared \Villi '' atcr or pure ammonia one ounce; olive 
oil two ounces. 

Tia~ linim. ammonire, Ph. Lornl. is made with water 
of cat IJonatcd ammonia half an ounce; uli ve oil an ounce 
and a half. 

'These arc all used as rnbcfacients. 
Oleum lini cum calce, linseed oil with limr. 

Tak•• of li11seetl oil and lime wate1·, of each equal pa1·ts. 
lllix them. 

An application to burns. 
Olcum cam1ihn1·at11111, camphorated oil. 

Tak(' of olirc oil two 011ncrs; camphor half an ounce. 
Mix so as to dissolve the camphor. 

An :rnodrne and istim11Ja11t cmlJ1·ocation. 
Oleum suli>lllll'atum, sulphurated oil, Etl. 01. sulph. 

Lontl. 
'rake of oHvc oil eight ounces; sublimcll sulphur one 

ounce. Doil with a slow fi 1·e in a large iron pot, stir· 
ring constantly till they unite. 

This preparation is discarded from practice. 
Jn the J.,ondo11 l'ha1·macoru:.cia a solution of oil in ]le· 

trolcum, petroleum st1lJlhnratum, is ordered to he made. 
Sales el sulina., sall'i and saline p1·r11ara.tions. 

Acith1m acctosum distillatum, distilled acetuus acid, 
Ed. Aretum distill. Lond. 
Distil eight pounds of acetous acid in glass vessels with 

a slow fin-. The fh·st two pounds that come ovc1· are 
to be th1·0\\ n away as two watery; the four pounds 
which follow al'e the distilled 'incgar; the residuum 
gins a still stro11gcr, but a too much hurnt acid. 
Acid um arct1,~um f,wte, strong acctous arid. 

'l'ake of d1·icd sulphate of iron one pound; ncetite of lead 
trn 01111rcs. Ruh them togrtllcr. Place them in a re. 
tol'I, anti distil from sand, with a moderate fire, as 
long as acid is prudurrd. . 
Arit1111n ac<'l1>sum, aretons acnl, Land. 

Take of ni·digris, in coarse powl!c1·, two pounds; drJ it 
pr1·frrtlJ in u balh or water saturatetl with sea salt. 
rn1en distil In a ~aHt.1-bath, and distil the liquol' a se~ 
cornl time. Its sprdfic .~rn.vit}' is as 1050 to 1000. 
Acid um \Jcnzoicum, benzoic acid, Ed. Flores henzoes, 

J,ond. 
"l1akc of benzoin, in powder, any quantity. Place it in 

an earth,•n p()t. to the mouth of wiiirl1 has been adapt
ed a pap•·r cone: apply a gentle fire, that the acitl may 
be sublimed: if it is contaminated with oil, it is to he 
purified by soiution in ha; water and crystallization, 

or, as the Ph_. Land. dit'cds, bJ mixi11g it with wh:te 
clay, nnll agarn sublimin~. 
Aridum muriaticum, mui·iatic acill, Etl. Acid. mul'iat. 

Lond. 
'l'akc of mul'iat of soda two ponndo;; sulphuric arid six. 

tccn ouncrs; water one pound. Fir~t expose the mu
riat of soda in a pot to a retl heat for a shul't time; "hrn 
cold put it into a rctol't. T'lien pour the acid mixrd 
\\ ith the wntCI' and cold on the muriat of soda. Distil 
from a saml-batli, with a gr11tle hrnt, as long as arid 
cotn('S ov('r. Its sprrific g1·a,·ity is as 1170 to lOfJO. 
Acitlum nit1-osum, nilTous acid. Eel. and Lond. 

Take of pure nitrat of potass pn\\t.lel'c<l two pounds; sul-
11huric acicl sixteen ounces; thr nit1·at of putass hl'ing 
11ut into a glass retort, pnur upon 1t the sulphuric arid, 
aud distil from a sand-balht with a fi1·e graduall) 
raised, until the irou pot is of an obscure i·cd heat. Its 
specific gl'avity is 1550 to 1000. 

Aridum nitrosum d1lutum, diluted nitrous aci<l, Ed. 
and Lond. 
rrakc of 11it1·ous acid, water, equal weights. Mix them, 

avoiding the noxious vapoun;. 
Acidum 11itricum. nitric acitl. 

Take or nitrous acid a11y quantitJ; put it into a retort; and 
l1avi11g ada11ted a receive!', apply a \cry gcntlr heat, 
until the l'CJc.lest par·t shall lii.n r. passed ovcl', a111I the 
acid remaining in the reto1·t shall liarn hccoml' nitric. 
Spiritus retheris nitrosi, s11il'it of nitrous ether, Ed. 

antl Lontl. 
'Take of' alcohol three 11ounds; nitrous acid one pound; 

pour the alcohol into a large phial, placed in a ,·cssel 
filled" ith coltl water, and atld the acitl gra1l11ally with 
constant agitalion. Close lightly the phial, and set it 
aside for seven days in a cool place; then distil the 
liquor with the heat of boiling water into n rccei...·er 
cooled with water or snow, as lo11g as any spirit shall 
J>assover. 

Dose from thi1·ty to fifty d1·01><-
Acid um sulphm·icum dilutum, diluted sulphuric acid, 

Etl. Acid vitl'iolicum tlilut. Lontl. 
Take of sulphuric acitl one pa1'l; water seven parts (i• 

the Ph. Lorn!. eight). l\lix them. 
Dose from fifteen to thit·ly tlrops. 

Acidum sulphuricum aromaticum, aromatic sulphuric 
acitl. 
rrakc of alcohul two pounds; sulphul'iC acid six ounces. 

Drop gradually the alcohol U]'on the acitl. Digest the 
mixture with a very gentle heat for three <lays in a 
cl1,,sc vessel; then adcl cinnamon an ounce and a hair; 
ginger one ounce. Digest again in a closrd nsscl for 
six da)S, antl ftltre through paper \\itb a glass funnel. 

Dose about thirty tlrops. 
£lher sulphul'icus, sulphuric ether, Ed. £th. vitrio· 

lieus, Lontl. 
Take of sulphuric acitl, alcohol, of each thirty-two 

ounces; poul' the alcohol into a glass retort, capable or 
braring a su<lden heat; then pour on the acid in a con· 
tinuetl stream. Mix gra1lually "itb frequent aud gri;
lle agitation; then immediately tlistil from a santl-balh 
heated prc\'iously, intv a rcniver kept rool hy water 
or snow. The fire is to be so regulated, tliat thl' liquor 
may lie made to boil as soou as possible, and continue 
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to boil uutil •ixtccn ounces l1ave distilled ovc1•; then rc
mcl\-e the retort from tl:e sand. To the distilled li'luor 
atltl two tll'achms of 110tass; then again distil from a 
hi,gh-ncckc<l retort,\\ ith ~ very gentle heat, into a re~ 
ceivcr prescl'Vrd cool, until ten ounces have come ovel'. 
Jr after the first disti llation sixteen ounces of alcohol 
are added to the acid 1·cmaini11g in the reto1·t. and the 
distillation is repeated, vthct• ,,rn again be produced; 
and this process may Ue repeated more than once. 

Dose from thirty to sixty drops. 
.£th ct• sulphuricus cum alcohole, sulphuric ether with 

alcohol. 
'l'ake of sulphuric ether one part; alcohol two lJat·ts. 

Mix them. 
Tl1e London college order a compound spirit (sp. 

retheris vill'iolici romp.) to be lll'epa1·ed by mixing two 
pounds of unrectified ether with three d1·achms of oil of 
wine. 

JEthcr sulphuricus cum alcohole aromaticus, aromatic 
sulphuric ether with alcohol. 
This is made fl'om the same matel'ials and in the same 

m anner with the compound tincture of cinnamon, un
less that sulphuric ether with alcohol is employed in
stead of diluted alcohol. 

rrhese are useless preparations. 
Carbon as ammonire, carlionat of ammonia, Ell. Am

monia pl'eparata, Lond. 
Take of mu1·iatof ammonia one pound; carbonat of lime, 

''ulgal'ly called chalk, th'iet1, two pounds. Bcingeach 
separately }lO\\ dC'red, mix them, and sublime from a 
1•eto1't into a nceh•er kept cold. 

Dose from live grains to a scruple. 
Aqua carbonatis ammonire, water of carbonat of am

monia, Ed. Aq. ammonire, Lornl. 
rrake of muriat of ammonia, carbonat of potass. of each 

sixteen ounces; water two pounds. To the salts mixed 
arnl put into a glass l'etort pnur on the watcl'; then 
distil to c.lr·yness fr~m a sand-bath, with a fire gently 
raised. 
Liquor volatilic;, sal, et olenm cornu ccrYi, rnlatile li

q nor, salt, and oil uf hadshorn, I~ond. 
Take ol' hartshorn trn pountls; dic;ti l, gradually increns

i11.~ the firr. A volatile liquor, salt, and oil, come ov('J'. 
']'he oil and thr salt bring SC'paratcd, dis ti l lhe liquor 
tlll're timrs. To the salt add an equal wei!-;·ht of pre
pa1·c1I chalk, ani~ s11blime thrPe tirnes, or until it br
comrs white. ThP same rnlatile liqnol', salt. an<l oi l, 
may hr iwocm·ctl from any of the parts ol' animals, ex
<'f'pt f'at. 
Aqua ammnnire, water of ammonia, Ed. A<1ua am

monim purre, J. .. nntl 
'l1akC' of rnuriat ol' ammonia sixteen ounr.rs : Iimr frcsh-

111·epa1·cd two pounds; '' atcr six pounds. 'J'o one 
pound of water, in an il'on or an earll1<.'ll vr.c:;sd, aild 
the lime brokPn tlown. and close the vessel for t\n~n!y. 
four hn111·s. until t\1c liiur fall'3 intn pnwtler, which is 
to !Jr put into a 1·rtort. 'fo this add the mnriat of' am
monia clisc:;ulvc•ll in {iv•· p1rnnds ol' watrr. and, (;jltutti 11g 
the mouth of the rt'l1wt, mix them with agitatio n. 
JJ;\stly, cli.;til "itl1 Rurh a mn1h'1·ate heat, that the op
f'ratnr cn11 rac:;iJy applv his hand to the rrtn rt. inh1 a 
l'l'rr i,•r1· kC'pt cold, until twenty oun r rs htl\'C' dist illed 
orcl'. lu this IH'occss lhc vessels al'c to lie so luted, 

as th•! the penell'aling vapom·s may be effectually 
confined. 

Dose about twenty drops internally; outwardly it is 
used as a rubcfacient. 

Alcohol ammoniatum, ammoniate<l alcohol, Ed. Sp. 
ammonire, Lond. 
'rake or diluted alcohol four po1111ds; mul'iat of ammonia 

four ounces; ca1·bonat of potttss six 01111ce!:i. Mix, and 
draw off two pounds by distilling with a gentle fil'e. 
Alcohol ammoniatum aroma-ticum, aromatic anunoni· 

ated alcohol, Ed. Sp. amm. comp. Ln11<l . 
Take of spirit of ammonia eight ounces; volatile oil of 

rosema1·y a drachm and a Im.JI; volatile oil of lemon 
01ie drachm. Mix so as to dissolve the oils. In the 
Ph. Lon<l. oil of clorns is orde1·ed instead of the rose· 
mary oil. 

Dose from twenty to forty drops. 
Alcohol arnmoniatum fretidum, fcetid ammoniated al

cohol, Ed. Sp. ammonire fce.tiche, Lond. 
Take of spirit of ammonia eight ounces; assafce.tida half 

an ounce. Let them be lligestcd in a close nssel for 
tweh'e hours; then bl'ing ovCL' eight ounces by the heat 
of a water-bath. 

Dose thi1·ty or forty drops. 
Spil·it11s amrnonre succinatus, Ph. Lonc.1. Succinatetl 

spirit of ammonia. 
Take of alcohol one ounce; water of pure ammonia four 

ounces; rectified oil ol' ambel' one SCl'uple; soap ten 
g1·ains. Di!:;est the soap antl the oil of amber in the 
alcohol 1111 t il they are dissolved; thrn add the walct• 
of pure ammonia, and mix l.Jy agitation. 

This lias IJecn named eau de Juc1•. 
Carbonas potascre, carllonat of potass, Eel. Kali prrn-

1mratum, I~ond. 
Let im1111re cai·bonat of potass (pearl-ashes) be put into 

a c1·11ciblr, and 1.J1·ouglit to a reel heat, that the oily 
impm·itics, if tbcre are any present, may be bm·nt out; 
then rubbing the carbonat wilh an equal weight of 
water, let them be well mixrd by agitation. 'l'hc li
q1101·, al'ter the impurities have subsi ded, being pourrc.l 
off into a clean iron pot, is to lte boiled to dryness; 
towarcls the cn<l of the boiling the salt is to be kept 
constantly stil'l'e<lJ lest any ac.lliet•e to tlrn vessel. 

In the London college this preparation is brtte1· order
ed by dissolring 1he peal'l~ashes, and evaporating the solt·
t.ion till a pcllicle appears on the su1·face; then immrdi
ately settiug it aside, pl't·vi ous to fu1·thcr evaporation, 
that the sulp!Jat and muriat of potass, which the peal'l
ashPs cnnlain~ may be scparatrd by Cl'ystallization. 

Cal'lrn11as potass::e pu1·issim us, pure cal'honat of potass 
(s"lt uf'tarta1") 
Take of impure snpertarfrite of potass any riuantit~·. 

Having Wl':tppe<l "it in moist bibulous papp1·, 01· put it 
in1o a c1·uciblc, place it among Jin~ roalc;. that it may 
be bu1·nt in to a bl ark 1m1ss. Bl'in.; 1·cll11rrc.I tu pow
tkt·. subject it to a moder.ttc heat in an O(H'n crucible. 
until it IJccomrs wliitl·, nrrindt'r-like. taking rarr that 
it 1loes not melt. Thrn lrt it be dissulred in warm 
watc1·. the liqucw strained th1·nugh linrn . a111l erapo
r :th•ll in a rkan iron vrsscl, st i1Ti11g the matter assitl
uour,ly fn\\·ards tl1e end of the rrnporntion with an it·on 
spoon, that it may not adhere to the bottom of the 
, ·csscl. A vel'y white salt will remain, which is to be 
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lrft for some t1111e 011 the hrt·, until tht:' bottom of the 
ns~d is 11rady of a 1·t•tl heat. When rold, the salt is Lo 
be p1·cscned in a glass ,·esscl well stopped. 

A~na potass:e, wate1· of potass, Ed. Aqua kali puri, 
1.,111d. 
Take or ne\\ly prrparrd lime eight ounces; ca1·bonat of 

Jrnta~s six ounces. l'ut tlie lime into an il'Oll or ca1·th
f·n 'rssel, "ith twenty.right ounces of warm water'. 
The chullitio11 being oHr, immediately add the salt; 
and the whole being completely mixed, close the ves
sel until they become rnld. Now let them be well agi
tatrd, and pnurrd into a glass funnel, the thl'Oat of 
whirh is obst1·11cted with cli>an linen. Cover the up
)>Cl' 01·ifice of the funnel w hilc its neck is inset•tccl in 
anotl1er glass \'C'iscl, that the water of potass mny 
gr·adually t.11·011 tl11·ough the linen into the lower ,·cs
t:;el. W lien it fhst ceases to d1·op, pour into the funnel 
some ounces of water, cauliuusly, that it may swim 
ahorn the matter. rl'hc watCI' of potass will now again 
brgin to d1·op. In this manneC' is to be repeated the 
afl'usion of water u11til th1·ec pounds ha\·e been filtl·cd, 
'\\ hich will be iu the space of two or three da)S. The 
uppct• arc tu be mixed Liy agitation with the luwct• 
1iarts of the liquor, which is tu be kept in a well stop
J•ed vessrl. 
Aqua supcrcarbonati!:i 11otassro, water of supcrcarbonat 

cr11ota5'. 
'l'ake of water ten pounds; pure cat·bonat of potn.ss one 

ounce. DissolYe, anc.J expose the solution to a sfrea111 
of Cat'bonic acid gas, which is prncl11ccd from carbonat 
of lime, sulphuric acid, of carh tlu·ce ounces,\\ ith three 
llOIHHls of watc1· cautiously and g1·atlually mixed. 
The awaratus invented by Ur. Nooth is well adapted 
to this 11reparation. l.f n greater quantity is required, 
Woulfc's apparatus is to be prcfrrr·ed. In pro11ortion to 
the coldness of the air, and the extent of pressure. the 
liquor will be better. It should be kept in well stop. 
11ed vessels. 
Carbonas sod.,, carhonat of soda, Ed. ~atron Jlr3'

Jlaratum, Lond. 
'l'ukr of imrurc c:lrbon3t of soda any quantity; bruise it, 

aud boil it in water until all the salt is dissol' etl. St1·ain 
the solution through paper, and evapo1·ate it in an il'on 
nssel, that. aftt•r cooling, c1·ys;tals may form. 

'l'lte bat"illa 1 f co111merce • 
.\<pm supcl'enrbonatis sot.he, water of supncarbonat of 

sn;\a. 
T!Jis is p1·eparcd fmm ten pounds o~ water, and two oun. 

cts nl" car-bo11at of soda, in tlie same mode as the super
ra1·bonat nf pot ass. 
Al)ua ac<'titis ammonim, wttter of acctite uf ammonia, 

J-:,J. ~.\rq. ammo11ire acctatre, Lond. 
Take of carbo11at of ammonia any quantit.v. Pom· on it 

as much distilled ac('tons acid as may he neces!:>a1·y 
rxacth· to ~ah11·:!tc the a111m111tia. 
Aretis

0 

1wt•~ssre, acctitc potass, Ed. Kali acetatum, 
J,mul. 
'l';:ke of pure carhcmat of potass any qunntity. Boil it 

with a ~ent)e brat in four OJ' five timrs i's wright or 
t:istillcd.ardous acid, and at diffrre11t timrs otdtl more 
add, uutil on tin· watt-ry part of the formt•1· portion 
Uciog ut>ady ern1>0ratcd, the acid ne\\ly added occa· 

hions nil clfuvcsecncc. This will be the cnsc "hrn about 
twent.v pa1·ts of ncic.I han brru conr;unwd. Then let 
it be !-lowl.Y (fried. Let lhe remai11i11g impu1·e !'talt be 
liquefit.'d \'i-itli a gentle heat for a short time; thrn dis
solved in water, and straim•d tl11·011gli paper. If the 
liquefaction has been pmpl'1'l.) donr. the strained li<tuor 
will !Jc limpitl; if not, it will be of a l>ro" n col•lur. Ar
tct•wa1·d:-; ernporate this lic1uo1· with a gentle lirat in a 
shallow gla5s vessel," ell closed, that it maJ not li11ue
fy by tire ail'. 
Potassa, potass, Ed. Kali punnn, Lonll. 

Take of \\alcr of potass any r1uantitJ; evaporate it in a 
coverell clean vessel of h·on, until, 1 he ebullition being 
l\nislied. the saline matter flows smootlily like oil, which 
will be the case bcf'o1·e the vessel is at a red heat. Then 
pour it nn a clean iron plate; cut it into small u1asses 
before il becomes liard, and immediately put them into 
a phial well stopped. 
Puta5'a cum calce, potass with lime, Ed. Calx cum 

kali puro, Lond. 
'l'ake of water ofpotass any quantity. Eraporate to one. 

third in a con:•1·cd il·on vessel: then mix with it as much 
newly slaked lime as may suffice to give it the co11sis
tencc of a solid paste, "hich is to be kept in a stupt 
vessel. 
Sulphas potassre, s1 lphat of potass, Ed. Kali \itrioJ. 

atum, Lond. 
Take of sulphuric acid, diluted with six times its weight 

of watc1·, any quantity; put it into a large glas.li! ,·rs
sel; and g1·acJually d1·op into it of' c;arbn11at of pot ass, 
dissoh·(·d in six times its weight <,f water, as murh as 
may sullice pc1-fcctly to saturate the acid. The dl"tr
yescrncc lieing finished, filtre the liCJl101· tlirout;h pa
]lC~r; antl, after due exhalation, }Hit it ac;ide that Cl'JS· 
tats may form. This salt may otherwise be made by 
tlissolving the residuum of' the clistillatlon or nitroull 
arid in w:mn water, au<l satul'ating it with Cat'honat of 
Jlotass. 
Snlpl1as potass3' cum sul11hure, sulphat of potass, with 

sulphur. 
Take of nitrat of potass in powtlrr, sublimrd sulphur, 

equal "tights. Throw them wdl mixed into a red· 
hot Cl'llcihlc, liy small quantilics at a time. The de
flagratio11 being over, lf't the salt cool. Keep it in a 
glass phial well stopprd. 
'l'arld~ potassre, tartrifc of potass, Ed. Kali t~rtari· 

satum, Lo1111. 
'I'ake of r:tl'UOl\at of potaSS 0'1e JIOUOd: superta1·tritc o[ 

}lOtass three poumJs, or as much as nert•:;s;U'J; boiling 
water· n ftccn pountls. 'ro the carl.mnat of' potass dis· 
soh·rd ill the wate1· adtl g1·at.lually the s11pc1fal'tritt· or 
po lass nibbed to fine po\HICI', as long as dfcn l'~nnce 
is exrikll, whicl1 gcnci·ally ceases bcfu1·c th1·,•r times its 
weight of cal'bonat of potass h~\\"c betn tl1rnwn in. 
'Vlit.•11 the lir1uor· is col!.l falti·e it tllrungli imper, amlsct 
it 1.1siclr, ti.at cl'ystals may be formed. 

Doc;e as a pu1·gative On<' ounce. 
'l'artri-; potassre et sedre, tal't1·ite of potass and soda, 

Ed. ~ at1·on tai·tal'isatum, Louil. 
'l.'his is to he prt:pa.red from carl.rnn~t of soda and suprr~ 

tart1·itc of pntnss, in lite same mode as tartl"itc of i1ot" 
as~. 

A f)lcasant purgative. Dose au onnce. 
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Phospl1as soure, pl1ospliat ofsoua. 
Take of bones hul'llt to wl1itcness and powdered ten 

pnum.ls; !!ulpliu1·ic achl six puunds; water nine 1101111!ls. 
Mix the powdn witl1 the acid in an rarthcn 'rsscl; 
then atld the watcl',. and agai11 mix. Keep the \'Csscl 
in a wate1·-bath for th1·ee days; then dilute the matter, 
by adding nine pounds more of boiling water, ant.I 
strain tlm1ugh a strong linen cloth, pouring gradually 
ovrr it boiling water, until all the acid is washed out. 
Put aside the strained liquor that the impurities may 
subsi<lc, from which pour it off. and evapo1·ate to ni11c 
pounds. To this liquo1·, again poured off' from its im
purities, and heated in an earthen vessel, add ca1•bona.t 
of soda dissolved in wa1·m water, till it no longer ex
cites effervescence. Now strain, and put it aside, that 
crystals may form. 'rhrsc IJeing removed, add, if ne
cessary, to the liquor, a little carbonat of soda, that 
the phosphoric acid may lie completely saturated, am\ 
again prcpa1·e it by evaporation to fol'm crystals as 
lung as these can be produced. Lastly, let the crys
tals be prcsel'ved in a vessel well stopt. 

A mild and usdul cathutic. Dose one ounce. 
Sulphas snllre, sulphat of soda, Ed. Natron vitriola

tum, Lond. (Glaubc1·'s salt.) 
Dissoh•e the acidulous salt, which remains after the dis

tillation of muriatic :lcid, in water, and add to it chalk, 
in m·dcr to remove the supe1·flnous acid. Put it aside 
until its impurities have subsided; then having poured 
off the l1q1101·, and sfrainecl it through paper, reduce it 
by evapo1·ation, so as to form crystals. 

Dose one ounce, or more. 
Sulphuretum potassre, sulphuret of potass, Ed. Kali 

sulpliu1·atum, Loml. 
'l'ake of cal'lrnnat or potass, sublimed sulphur, of each 

eigh~ ounces; having rubbed them together, let them lie 
put rnto a lai-.i;e coated crucil>le, to which a covc1• being 
adapted, apply the fire cautiously, until the materials 
melt. The ct·ucilik, when it has cooled, is to be bro
ken, and the snlphuret taken out, and preserved jn a 
cluse-stopt phial. 
H)'dro-s11l1J~1urctum ammonire, bydro-su1pl1urct of am-

1nonia. 
Take of water of ammonia four ounces. Expose it in a 

chemical apparatus to the stream of gas which uiscs 
from sn1purct of iron l'our onnces, mul'iatic acid eight 
ounces, JH'C\'iously diluted with two pounds and a half 
of water. Thesulphuret of imn for this purpose is con
veniently pre1iared from three parts of purified iron 
filings, and one ol' sublimed sulphur, mixed, and expos
ed in a covered crucible to a moderate fire until they 
unite 

This i.• principally given in diabetes, in the dose of 
four nr fivr d1·011s. 

M 111·ias bal'j'"re, muriat of barytes. 
Taki' o~ sulphat of ba1·ytcs two pounds; 11owdcreu char

coal fou1· ounces. Roast the sulphat that it may lie 

~~I'~~~:::.-~ i 1~~;>"~1 ~::~~i~11~~ \~1~~;~ i~! :~~~tc ~~~~~c~~: ~11~11~ 
appJ.v a vigorous fire fu1· some liourc:. Put the mattr1·, 
well 1·ulJ!Jrll into "' ix p11 11nils 11flwilin~'ratcr. in arlos. 
cd gla~s 01· (•a1·tl1cn \'t'.-.!llr l. :1nri mix tlwm by agitation, 
g11arli111g ~s murh as pr; .. ~1 hl t' ,1,~ainsl thr arcrsH flf ai1·. 
Ltt tlte rcssel stand iu a water.bath until the uudis-

solved matter bas subsided; then JlOlll' oft' the liquor. 
Pour four pounds of boiling watcl' on tl1c 1·csiduum, 
"liich add to the fol'mn Jiquot· after agitation anti suli
si<lcncc. While it is still hot (<11', if it has cooled, af
ter· it has been lteated), drop into it muriatic acid as 
long as effencscence is occasioned. Then strain and 
napo1·ate it so as to form chrystals. 
Sulutio muriatis bar) t;;e, solution of muriat of IJarytcs. 

Take of rnul'iat of l>arytcs one pa1·t; distilled waler t!11·ee 
pa1ts. Dissolve. 

Dr. Crawford introduced this in scrophulous affec
tions. Dose from fire to twenty drops. 

Solutio muriatis calc.is, solution of mm'iat of lime. 
Take of pure carbonat or lime (white mai·blc) bruised into 

s1nnll pieces nine ounces; muriatic acid sixteen oun
ces; water eight ounces. Mix the acid witl1 the water, 
and gradually add the pieces of carbon at of lime; the 
effcnescence IJeing over, digest for an hour. Pour off 
the liquor, and e\'aporatc to (]ryness. Dissoh•e the 
residuum in its weight and a half of water, and 
strain. 

'rhis has been 1·ccentlv introduced as a tonic. Dose 
thirty drops. • 

Carbonas magnesire, carbonat of magnesia, Ell. l\'.J.ag. 
ncsia al!Ja, Lond. 
Take ofsulphat of magnesia, carbon at of pot ass, of ca.ch 

equal weights. Let them be sepa1·ately dissolved in 
twice their· weight of warm watcl', and cilhcr strained 
or otherwise freed from impu1·itit.·!5; then mix them, 
and add eight times their weight of boiling watrr·. 
Boil the liquor a little, and stil' it llul'ing the boiling; 
then allow it to rest uutil the l1cat is in some mrasu1·e 
diminished; then strain through linen, upon which the 
salt will remain. Let it lie washed with pure watet• 
until it is perfectly tasteless. 
Magnesia, magnesia, EU. Magnesia usta, Lond. 

Let carlionat ol' magnesia be exposed in a crucible to a 
red heat for two houl's; tl11m let it lie 11rcser\·ed in 
glass vessels well stopped. 

,}fetallica, metallic preparations. 
Nitras ar·gcnti, nitrat ol' silver, Ed. Argentum nitl·a

tum, Lon<l. 
Take of the purest silver, extended in plates anu rut, 

four ounces; diluted nitrous arill eight ounces: distill
ed watf1: four o.unces. Dissolve the silver· \\·ith a gen
tle heat 111 a phial, and evaporate the solution to tli-y
ness. 'l.'hcn put the mass into a large rruciblt•, which 
is to ~e placed on th.e fil'c, at first gcntlr, and g1·adu
ally increased, until the mass flows like oil. Then 
11ou1· it into iron pipes, warmed and 1·ub1Jcd with 
grease. Keep it in a glass vcssl'l well stopt. 

A strong, and frequrntly employed, caustic. 
Sulphuretum antimonii, prepal'rd or suJ1>huretc<l an

timony, Ed. Antim. p1·repa1·atum, Lond. 
'l'his is to be prepared in the same manner as carlionat 

nf lime. 
Oxi tlum antimonii cum sulphurc 'itrifi ratu m, Yitrifi

ed sulph urdcd o:-..ide of' antimony, Ed. Antim. 'itrifica
tum. Lund. 
Sfrrw sulphurct of antimony roarsC'ly powdrred like 

saud 01~ a shall ow ea rt lien 'esi;el nol ghzc<l. au<I ap. 
ply to 1t a rnodr1·ate fi1·e tlial tli C' sulphu1·ct uf anti mo. 
uy may be slo\\ ly heated; al the bame time stir tr1e 
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pn\\ lkr co11stautly, that it may not run int<• lumps. 
""hitc v 1(11111rs al'i~w. smelling like sulphu1·. 'Yhrn 
th<·o;t•, \\ hilr the same dr.;rrc of hcnt is kq1t up, erase, 
au,!?;mcnt the Jwat in some me~L'mrr, that vaj1 1)u1·s may 
~.~aiu t·xlialr. Prncrrd in this manue1· until the pow
llc1·, now raisi:tl t.1 a l'ed heat, gins oat nn more H1.
pnu1·s. J'hb INwdC'I' brin~ put into a rr11cihle, is to be 
mrltr1\ with a ~trung fil'(', until it assumes the appear
ancr or fllS('ll glass. It is llOW to be pout'Cd upon a. 
lll':t!Ptl ~rass plate. 
(hitlom antimonii \:itrificatum cum c~ra, Yitrifietl ox

ide of antimony with wax. 
Take ot' Jtllow wax one pound; Yitrified ~ulphurete1l ox

ide of antimony eight parts. To the wax melted in 
au iron vessel, add the oxide 1·edured to powder, and 
roast \\ith a grntlc fi1·e for a quarter nf an hou1·, con
slantly stil'!'ing with a spat11la; tl1en pour off the mat~ 
tcr, which ''hen cold is to he powdered. 

'l'lii~ is an obsolete remedy. 
Oxiflum antimonii cum phosphate ralcis, oxide of an

timony wilh phosphat of lime, Ec.l. Pulvis antimonialis, 
l.oml. 
'l'Rke ~f sulj>hurct of antimony coarsely po,Ydcred, 

J1artsliorn ~ha' ingc;, of each equal pal'ts. Mix ant.I 
th1·ow them into a wide iron pot red-hot, a111l keep 
tlitm rnnstantly stirred until they are burnt into a 
cincritioui;;.c·olnurrtl matter, \\hirh is to be removed 
from the fire, rnbhed into a powtlrr, and put into a 
roat<'d rrurible. To this nucilJle, Jute anotl1et• inve..rt
ed, in tl1c bottom of which is drilled a small hair; ap~ 
JJIY the fire, which is to be gradually rabed to a white 
}1eat, anll krpt sn for two hou1·s. Lastly, rub the mat
ter when cold into a very fine powde1·. 

This preparation is neat·ly the same as Jam cs's 
powi\c1·. Dose fi,·e 01· six grains. 

Snlphut·ctum antinrnnii p1·recipitatum, precipitate1l 
sulphurrt or antimonh Ed. Sulphur autimonii p1·recipi
tatum Lo1u1. 
'l'akc of water of potass four pounds; watrr three 

pn11111ls; prrp:we1l sulphu1·et of antimony two poundc;. 
Doil them in a C'O\'('ITll iron pot on a gentle fire fot• 
three hou1-s, stining frequently with an iron spatula, 
and ndding watPr occasionally. Strain thr liquor \\hile 
hot throu.i:;h a doubled linen cloth. and to the strainr<l 
liquor atld ac; much as may he necrssary to precipi
tat1• the sulphu1·et, which carefully wash with warm 
walr1' . 

.. \ IH'ecipitate nC'at·ly similar to this has hren much 
rmplr)yrd on the rn11ti11r11t, especially undc1· tl1c name of 
krl'mts mineral. Both the one and the other have been 
prinrip:tlly Wit.'fl as altr1·ath-c or 1liaphorrtic. Their ope~ 
l'ation is uncertain. Oosr fivC' or six g1·ains. 

Oxidmn antimonii cum sulplrnre per nitratum potaq;sre, 
oxidr of antimony with sulphur aml nitrat of potass, Ed. 
Crocus antimonii, l .. ond. 
Take of sulphuret of antimony, nitrat of potnss, of rarh 

equal wrip;hts. T1·ituratc them scparatC'ly; anil hav
inrr mix{'d thrm wt'll to~rthrr throw thrm into a 1·rd
Ji,;t nu.rible. Tltc drflagration being finio;hed. separate 
the •·eddish matter from the white rr11st, and rub it 
into powder, whkh is to be frequentJy wa~hed witlt 
warm water until it becomes tasteless. 

This is used in some of •ne other \ll'eparatiuns; but 

as a mrdicinc"it i'1 so uncet·tain in its operation, that it is 
srarcdy emplo)'etl. 

,\11ti111onium muriatum, mul'iat of antlmony, Ed. and 
I .. on1I. 
Takr of oxille of antimony with suJphur, nit rat of potass, 

sulphnric arid, of each onr pound; drle<l muriat uf .so
da, t\\o pounds. }"lour the acid into a rctol't, addrng 
by degrees the muriat of soda, nnil the o~idc of anti
mony p1·evio11sly mh:cd. 'l'lir:n distil from warm Rand. 
Expnse the distilled matter for some days to the air, 
tlrnt it may liquefy; then 11our the liquid from the im
}luritif·s. 

This preparation is not i1ro11cr for internal adminis~ 
tration. 

Tartris antimonii, tartrite or a11timo11y (tartar emetic), 
}.:II. Antimonium tartarisatum, I.om!. 
rrakC' of oxide of antimony with s11lphu1· by nitrat of 

pot:tss thrre parts: supert:utritc of pntass four parts; 
distilled "atcr thirty-two parts. Boil them in a glaos 
vrssel f111· a quarter of an hour; strain the liq1101• 
through paper, and set it aside that it may fol'm crys
tals. 

The most certain and useful of all autimonial pre
parations. Dose, as an emetic, from 011c to two or more 
gr•ainc;; as a diaphuretic, a q11arte1· ol' a grain. 

Vin um tartl'itis antimonii, wine"of tartrite of antimonv. 
Take of tartrite of antimony twenty-four grains; while 

wine one ponntl. 1\-fix so as to dissoln the tartl'ite. 
Vinum antimonii tartal'isati, Ph. L. Wincoftartarised 

antimony. 
Take of tartal'isc<l antimony two scruples; boiling dis

tillc<l water by measure two ounces; Spanish white 
wine ei~ht ounces. Dissolve the tarta1·isct.I antimon7 
in the boiling distilkd water, rind add the wine. 

'!'he two last lll'Cparations materially dilfer in 
strength. Dose, as a diaphorctic, of tlie fo1·mcr about40, 
of the latter £0, ul'OpS. 

Vinum antimoniit antimonial wine, Ph. L. 
'I'akr of vitr·ified antimony powdrred one ounce; Spanish 

white wine one pound and a half. Digest fo1· twelre 
days with frequent agitation, and filtrc through 1iaper. 

'rltis is a preparation of V<'l'Y uncertain stn•ngth. 
Antimonium calcinatum, calcined antimony, Pl1. L. 

White oxid<' of antimony. 
'l'ake of antimony in powder eight ounces; powdered ni

tre two pounds. Mix thrm, and tl11·ow the mixture 
gradually into a red-hot cr-11riblt•. Ilurn the matter 
which remains after the drHng1·ation for hair an hour, 
and when coltl t•ub it to powllel'; then wash it with dis
tillril water. 

This has been <'mployet.1 as :i. substitute for James'& 
powder. Its doc;e is howeYer unrertain. 

Ammoniat'etum cupri, ammonial'ct of copper, (cuprum 
ammoniacum). 
Take of pure sulphat of copper two parts; carbonat of 

ammonia th1·er p•u·ts. RulJ tht·m assiduou.;;ly in a glass 
mortar until all etfcr\'('srr-ner- i~ over, ant.I thr\· form 
into a vinlet-coloul'cd ma<>s, \\ hirh hl'in.t; wrri1iprd in 
bilrnln1!s paper. is to he drir1l first on a rhalkstoneand 
afterwards by means of a gentl1• hrat. The ammonia· 
rrt is to be presen·c<l in a ~las-; phhl well stopp<'il. 

Dose half a grain at first, gradually iuci·eascd to 
three or more graius. 
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Solntio sulphatis cnpri composita compound solution 
of sulploat or copper. 
'I'ake of sulphat of copper and sulphatof alumen, of each 

three ounces; wate1· two pou1Hls; sulphul'ic acid one 
ounce and a half. Boil the sulphals in water, that they 
may dissolve; then to th e liquu1· filtered tlll'ough papel' 
add the acid. 

Aqua cup1·i ammoniati, water of ammoniatetl copper, 
Lon<!. 
'l'ake of sal ammoniac (mm-iat of ammonia) one drachm; 

Jimc-water one pound. Allow them to remai11 in a 
copper vessel until the ammonia is saturated with cop
per. 

This is employed as a gentle escharotic. 
Carllonas l'crri pl'mcipitatus, precipitated carbonat of 

iron. 
Take of snlphat of iron four ounces; carlrnnat of soda 

five ounces; water ten pounds. Dissoh•e the sulphat 
in the water; then atld the carbonat, previously dissolv
ed in a quantit.} of water, as much as necessary, and 
mix them well together. Let the carl.JUnat of it·on 
which is prec ipitalctl be washed with warm water and 
afterwards dried. 

Dr. Griffiths"s pl'<'paration of steel is an extempora
neous formula similar to the abo\·e. 

Sulphas Cerri, sulphat of' iron, Ed. Fel'l'um ' ' itrio1a
tum, Loud. 
'£akc ofp11ri6cd filings or iron six ounces; sulphuric acid 

eight ounces; wnt..:-1· two pounds and a half. Mix them; 
and the effervescence bt'ing flni slicd, <ligest for a short 
time in a santl-bath. Then strain the liquor thl'Ough 
pape1·, and aftr1· 1n·opcr evaporation put it on one side 
in ortle1· to form rrystals. 

'l'his is pe1·haps the mo.i;t active and usefu) of the 
chalJbeates. Dose from one to four or five grains. 

Sulphas frrri exsiccatus, di-iP<I sulplrnt of iron. 
Take of sulphat of il'On any quantity: heat it in an earth

en nsscl unglazrt1 on a gentle fire until it becomes 
white and pel'fertly dl'y. 

Oxiclum fcrri rubrum, red oxide of iron. 
Let dried sulphat of il'On be exposed to a violent lieat 

until it is co1wrrtcd into a red matter·. 
Tinctura muriatus f('rl'i, tinctureofmuriatofiron, Ed. 

Tinctura fe.·ri muriati. Land. 
r.rake of the purified black oxide of iron powdei-e<l tl1ree 

ounces; mul'iatir acid ahnut trn ounres, or· sufficient to 
dissolve the powcler. Digest with a gentlr. heat, and 
the powder being dissolved, add sufficient quantity of 
alcohol to make the whole liquor two pounds and a 
half. 

An active and useful preparation. Dose from te.n 
to twenty dl'ops. 

Muriris ammonire et Cerri, muriat of ammonia and iron, 
Ed. Ft·1·rum ammoniacalc, Lnnd. 
rrake or rrd oxirlc of iron washed and again dri{'d; mu

riat ol' ammonia, of each equal parts. L et them be 
well mixetl, and sublime. 

This pt·Ppa!'ation ii; not much in use. 
Tinctura fc1'l'i ammoniacalis, Ph. L one]. 

Take of hmmoniarnl iron four 011ncfs: proof s11irit by 
mca..c;:;111·1•. onr pound. Digrst ancl strain. 

This is a supc!'lluous J>l'eparntion. 

Fcrl'um 1arta1·isaturn, tartarised i1•on, Ph. Lontl. 
Take of filings of iron one pound: CrJstals of tartar pow .. 

tiered two puunds; distillcU wat~r one pClund. Mix: 
them, autl expose the mix:tm•e to the aii· in an open 
glass 1·cssrl for eight days; then ru~ the matter dl'ied 
by a sand-bath into a \ 'C l') fine powclcl'. 

Dose from fi"e to ten or fifteen grains. 
Vin um fen·i, wine of irnn, IJIJ. Lnnd. 

Take of iron filings four ounces; Spanish white wine four 
11ounds. Digest fur a mouth with frequent agitation, 
antl stl'ain. 

Dose one or two drachms. 
Hydral'gyrus pul'ificatus, purified quick-silvel', Ed. 

and Lond. 
rrake ol' quirksilrnr four parts; filings ol' it·on one part. 

U.ul.J them together, antl distil from an iron vessel. 
A cetis hydrargy1·i, acetite of quicksilver, Ed. Hy .. 

dral'gyrus acctatus, Lund. 
'l'ako of purified quicksifrer three ounces; diluted nitrous 

acid four ounces and a half, or a little mo1·c than may 
suffice to dissolve the quicksilvci·; acctite of'votass tl11·cc 
ounces; lloiling water eight pounds. Mix the quicksil
ver with the diluted nitrous acid, and towa1·tls the cud 
of the ctfenrescencc dige~t, ii' it may Ur.11ercssa1·y, with 
a gcutle heat, until Uie quicks!Jvc1· is totally dissolved; 
then tlbsolve the acctite ufpotass in boiling water. and 
immediately on this solution while hot pour the othm·, 
mixing them l.ly a,;itation. Then place tlic mixtu1·e on 
one side tliat crystals may fol'll1. These being put in
to a funnel, wash them with cold cligtilled water; and 
JasLly ch·y them with a very gentle heat. In 111·opal'ing 
the acetite of quicksilver, it is necessary tha t all the 
vesse~s and thu funnel which are used,. a1·c of glass. 

Tl11s l1as Oeen employl~d as an antisyphilitic, in tile 
tlose of a grain night and morning. Its operation, how
e,·er, is pchaps not to be depcntled on. 

:MuL·ias hytlrargyri, muriat of ine1·cury, E<l. Hydrar
gyrus muriatus, Land. 
'l'ake of' purilied qui cksih•er two pot11H1s; sulphuric arid 

tw<~ pounds ~nd .a half; ~uriat of snda dried four pounds. 
Boil the quicksilver with the sulplrnl'ic acid in a fplas~ 
vessel placed on a sand-bath till the matte!' bcc~mcs 
tlry. 'Yhen cold, mix it with the muriat of soda· then 
su~lime it in a glass cuc u1·~i t, with a heat grad ually 
1·a1sed. Separate the subluned matte!' from the sct
rire. 

This (the corrosive sublimate) is the moqt arth·c of 
all the mc1•c111· ial preparations. Dose al.lout a fo11i·tl1 of 
a grain. It is not now so much as f01·111e1·ly used in the 
cu1·e of syphilis. 

Sullmurias hyllt-argyri, submuriat of quick-silvc1·, Ed. 
Calomelas, Lunt!. 
'l'ake or 111~1riat. ofquirksih:cr 1·ubbcd to powdet· inn glass 

mortar fo~t· uunns; purified quicksilHr three ouur-cs. 
Let th.em 111 a glas~ min far be 1·uhli<'tl tng-rthr1·. "it11 a 
vc1·y h1tle ." atcr, Ill 01:fkr to .t;ua1·d a~ainst lhr arrid 
p_owllcr wh~ch ~vould w1tluJ11t tliic., 1wrC":lllti1111 arise, Hn
hl the q111rks1lvrr is ext:n~11isl1rd. Put lh 1· dricJ. 
powtlrr into an oiJlong phi~l of which it c..h1ll O<TlllJY 
one-thinl, and let it Uc s11hl:med in a sand hath. 'I he 
sublimation heing completed. and th.· p:1i.d ln·1lkt•n, 
thr 1·cd powtlcl' about tile b')tlfllll a11tl \\ liitl· ·\l.J.iu t the 
neck of it, '"'e to be both rejcLtc<l, the remaining mass 
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is again to be sublimed and rubbed into a fine powder, 
\\hid1 is lastly to be 11ashcd with boiling distilled 
wah•r. 

Thi., of all mrrcurial preparations is the most im-
11orta11t in mf"llicine. Jts tlosr, according to the different 
•lisea"icc; antl circumstances under which it is rm1Jloycd, 
vat·ics from an ei,ghth of a grain to ten 01· mot·c grains. It 
ou~ht ncH~r to lie ginn in solution. 

S11l.lm11ria1;; hyd1·arg)ri p.·:cripitatus, precipitated sub
muriat of mercury, Ed. H) tlrargyrus muriatus mitis, 
J.,oml. 
'l'ake of diluted nitrous acid, p111·ifictl quicksilH·r, of each 

eight ounces; rnuriat of' suda four ouncc_s and a h~lf; 
boiling water eight poundg. l\lix the q1~1cks1ln•1• with 
the tlilutctl acid, and towards the end ot the effen'es
cenre digest with a gentle lu•at, frequently shaking the 
HS'iCI. Jt is ncccssa1·y that more quick!,ilvcr shouli.l 
be mixed with the acid than this cau dissuhc, that the 
snlutiun may be obtained completely saturated. Dis
sohc. at tlic same time the mu1'iat of soda in the boili11g 
water while it is warm; pour on it the othcl' sulutio11, 
anil quirkly mix them together. After the precipita
tion, pour off the saline liquor, ITTld wash the submuriat 
of ml'l'ru1·y by fre<1urntly adding warm water, pouring 
it off after each time of the subsiding of the precipitate 
until it comes off tasteless. 

This prepnrntion docs not materially differ from the 

111·ecl'lling. . . . 
Oxi<lum hydrargy1•1 ernercum, ash-coloured oxule of 

l(Uit'ksil\'CJ', 
'l'akc of purified quicksilrer fom• parts; diluted nitrous 

arid five parts; distilled watc1· fifteen parts; watcl' of 
carbonat of ammonia as murh as sufficirnt. Dissolve 
the quicksilver in the acid; add g1·adually the distilled 
water; then pour on as much of the water of carbunat 
of ammonia as will suflkc to throw down the oxiile of 
quicksilver, which is then to be washed with pm·c water 
anti d1·ird. 

This has lately been recommended by D1'. llo:ne and 
others as one of the most rlliracious and permancut of 
antisyphilitic rcmedi('.o;;. Dose one grain. 

Oxidum h) drarg) ri rubl'llm per acid um nitl'icum, rc<l 
oxide of •1uirksil\·CL' by uitrous acid, Ed. li) <ll'argyl"us 
nit1·atus rulJer, Lund. 
Take of JHH'ifietl quicksilver one pound; of diluted ni

trous acid sixteen ounces. Let the quicksihC'J" be tlis. 
suh ed, and with a gentle fhe e,·aporatc the s,1Jution 
into a th·v white mass, \\ hirh l'UlJlJed into powt.le1· is to 
be put i;1tn a glass (0 ucurbit, a thick glass pla.te !Jcing 
)Hit on•r its surface; then havi11g adapkd ncap1tal, and 
plarcd the HSsel i11 sand, kt it be ruastctl \\ ith a tire 
gradually raised unloil it aSSUIHC'S tile form Of Small red 
scales. 

This is used as an esrharntir. 
Subsulphas hydrargyl'i flarns, yellow subsulphat of 

quicksi(\·~1·, Ed. H) drargyl'uS vit1·iohlh1~, Land. 
'rak.e of pm·Hied quirksilve1· l'our ounces; !';.ulphuric aritl 

six ounct"s. }"lut them into a glass cun11·1Jit, anti let 
thrm boil in a sand-hath to d1·yness; the white matll•1· 
1Tmaini11g at the bottom of the vcssl'I bring powdC'rcll, 
io; to hi.' thrown into boiJing water; it will thus Lie 
cloanged into a yellow, whic~ ought to be freque11lly 
\\ashed with warm water. 

'fhis. preparation, formerly tlrnominated. h1rpeth 
min<'ral, 18 sca1'Ccly at present cmplo,p•d in mcd1c111c. 

Sulphuretum h)·1lroi·p;y1·i nigrum, bf;1rk sulphuret of 
quicksilver, Eel. HJ<.11·;u·g)1·us cum sulphul'e, Lnnd. 
'l'akc or purified quicksilver amt sublimed sulphu1·, of 

each rqual wrights. Let them be ru!Jbe<l togcthrr in 
a glass mortar 11 ith a gla'S pestle, until the globules 
of lft1icksilvrr enfil-cly dissappea1'. 

This is vulgarly rlcnominatcd ethiops mineral. It 
is the least arti rn of all the mel'curial 1n·eparatio11s, and 
is not much in use. 

1.'hc following a1lditional preparations of mercury are 
fount.I exclusively in the Ph. Lunt.I. 

Hydrargyrus sulphuratus ruber, red sulphureted <1uick
silvc1·. 
Take of pu1·ified quicksilver forty ouuces; snlphur eii;ht 

ounces. Mix the quicksilver with the meltul sulphur. 
If the mixture inflames, extinguish it by covc1"ing the 
nsst.'I. Powtlcr and sublime the material. 

This (cinnabar) is principally used to fumigate 
venereal ulcers. 

Hydrargyrus cum creta, quicksilver with chalk. 
Take of pu!'ifird quicksilver three ounces; prepart·d chalk 

fh c ounces. Rub them togctl1Ct' till the globules dis
appear. 

This is scarcely employed. 
llJdrargyr·us caldnatus, calcined quicksilver. 

Take of purified quicksiher one pnum.l. Expose it in a 
glass cucur!Jit with a flat botton1, in a sand-bath, to a 
heat of 600°, until it conc1·ctes into a l'et.I powder. 

This has been 1·ecommendcd in doses of half a grain 
or a grain in confi1·mcd syphilis, which has aJ>pearcd to 
oppose other met·cm·ial 111·eparations. 

Calx hydra1·gyl'i albi, white calx or quicksilver. 
Take or muriatcd quicksil\'C•r, sal ammoniac, water of 

prepared kali, of each half a pound. First dissolve the 
sal ammoniac, and then the muriatt>d quicksilver, in 
dis1il11•d watPr, to which add the water of 1n•epared ka .. 
IL Wash the pO\·\dcr until it is tasteless. 

White p1·ecipitate, as the above preparation is com .. 
monly called, i'I used externally in the form of ointment 
in pso1·11, am] other affections of the skin. 

Aceti> plumbi, acetate of lead, Ed. Cerussa acetata, 
Lunt!. 
Take of" hite oxide of lead any quantity, put it into a 

cucurbit. and upon it pour twice its quantity in weight 
of distilll'd :u.:etous acid; the mixture is to stand on 
warm sand, until the acid becomes sweet: then pour 
it off, and adtl a fresh quantity of' acid as often as may 
Ur 11i'cessa1·y, until it ceasrs to become swN·t; then thtl 
\\hole liquor, freed from impuritirs, is to !Je evaporated 
to the consistrnce of thin honey, and put aside in a 
cool 11lacc that crystals may form, which arc to be 
dried in the shade. Evaporate the remaining liquor 
so as to fol"m new crystals, anti repeat this process, till 
tl1e liquot· ceao;;es to tl'JStallize. 

This preparntion (the sugar of lead) is employed 
chiefly for injections and collyria. 

Aqua litha1·gyri acetali, water of acetated litharge, Ph. 
Lond. 
'l'ake of lilharge two Jlounds and four ounces; distilled 

,·iuegar one gallon. lllix thew and boil to &i:< pouuds, 
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slining constantly; then put the liquor aside, and af
ter the impurities have sul>sided, strain it. 

This preparation has long been employed under the 
denominatiou of Goulard's extract. It is applied to the 
same purposes with the preceding. 

Oxidum zinci, oxide of zinc. 
Let a large crucible be placed in a furnace filled with 

burning coals, in such a manner that it shall be some
what inclined to its mouth; and when the lwttom of the 
Ct'uciblc is at a moderate 1·ed heat, throw in pieces of 
zinc, each of them about the weight of a dracl1m. The 
zinc shol'tly inflames, and is converted into white floc
culi, which from time to time are to be removed from 
the surface of the metal, with an iron spatula, that the 
combustion may be more effectual; when the inflam
mation ceases, remove the oxide of zinc from the cru
cible. Another piece being thrown in, renew the ope
ration, which repeat as often as may be necessary. 
Lastly, let the oxide of zinc be prepared in the same 
manner as carbonat of lime. 

Dose as a tonic, from 2 to 5 or more grains. 
Sulphas zinci, sulphat of zinc. White vitriol. 

Take of zinc, cut into small piece, three ounces; sulphu
ric acid, five ounces; water, twenty ounres. mix them, 
and the consequent rffervescence lleing over, digest for 
some time on warm sand. Then strain through pa
per, and after due exhalation put the liquor aside, that 

' chrystals may fo1·m. 
'rl,is is often used as an injection and coJlyrium. 

Solutia sulphatis zinci, solution of sulphat of zinc. 
Take of sulphat of zinc sixteen grains, distilled wate1• 

eight ounceB, diluted sulpluu·ic acid sixteen drops. 
Dissohe the sulphat of zinc in the water; then the acid 
beiug atldcd, filtJ·e tlll'ough pa1>er. 
Aqua zinci l 1 itriola.ti cum camphora, water of vitl'iolat

ed zinc with camphor. Ph. Loutl. 
'J1ake of vitl'iolatcd zinc half an ounce, camphoratcd 

spirit half an ounce l>y measure, ()oiling water by 
measure two i1ountls. Mix them, anc.l filtro tl11·ough 
paper. 

This is used as a collyrium: it requil·es no further 
dilution. 

Solutio acctitis zinci, solution of acetite of zinc. 
Take of suJpl1at of' zinc, one tlrachrn; tlistilJed water ten 

ounces. Dissoh'f' it.. Take then of acetitc of lead, 
four scrupks; distilled watf'r, ten ounces; dissolve this. 
Mix 1he soluti<Jlls; a111J when the Ji'}UOl' has remained 
some time at l'l'St. strain it. 

The solution is rr>ga1··ded as more astringeht than 
the arctitc of Jcad, auc.l of a less irritating nature than 
the s11lp~at of zinc. 

Puh•cres. powdrrs. 
Pnlvis nromati cus, aromatic powder. Ed. and Loral. 

-f"1,ako or cinnamon, smalkr carllarnom seeds, ancl gin gel', 
of each equal partr;. Rub them into a rnry fine pow. 
UeP, whirli is to br p1·rse1·vcd in a glass phial well stop
prd. In the l'lh, Lond. the proportion of cinnamon is 
grf'ater·, and one pnrt is adtled of long pepper. 
l,ulvis asari l':urop:ei rnmpoliitus. compound powder 

or asaraUarra, ~:d . t>uJv. asa.ri Compos. Lond. 
'£akc of assa1·nbarca kans three parts; the leaves of 

rn:11:jm·nm and larenrtrr flnwrl's, of each one part. 
Ruh th "lll togetl1ri· 10 a i1011 tier. 
\'OL. 111. 18 

A milrl crrliine. 
Pulvis carbonalis calcis compositus, chalk powder. 

Take of prepared carlionat of lime, l'ou1· ounces; of cin .. 
namon, a ffrachm and a half; nutmeg, h(J]f a dt·acl1m. 
Rub them together to powder. 
Pulvis r.rctre compositus, compound powder of chalk. 

Ph. Loud. 
1.'akc of prepared chalk, half a pound; cinn<lmon, four 

ounces; tormentil and gum arabic, of each three ounces.; 
long pepper, half an 01111ce. Reduce them to powder 
separately, and then mix them. 

Dose of either o[ the above al'omatic astl'ingents, 
from 15 grains to half a drachm. 

Pulvis e creta com11ositus cum opio. 
Take of compound powder of chalk, eight ounces; hard 

purified opium, rubbed to powder, oue drachm and a 
half. Mix them. 

Dose, one scruple, or half a dracl1m. 
Pulvis chelal'um cancri compositus, compound pow

der of crab's claws, Ph. Land. 
Take of pl'epared crab's claws one pound; pl'epared chalk, 

prepared cnraJ, of each thne ounces. :Mix them. 
This, though apparently a compound, is in reality a 

sinple preparation, as the ingredients are all mere car
bonats of lime. 

Pulvisjalapre compositus, compound powdel' ofjalap. 
Take of the powder of jalap one pal'!; supcrtal'tl'ite of 

11otass two pat·ts; 1·ul.J them together into a VCl'Y 
fine Jlowder. 

This, in the dose of a drachm and a half, is an excel
Ie.nt cathartic. 

Pulvis ipecacuanhre et opii, powder of ipecncuan ancl 
opium, Ed. Pulvis ipecacuanha compositus, Loud. 
(Uover's powclet'.) 
'rake or ipecacua.n powder and opium, of each cqunl 

parts; sulphat of potass eight parts. Rub them togeth 
er into a fine powder. 

Dose from 15 g1·ains to hair a tlrachm. 
Pulvis opiatus, opiate powcler. 

Take of u11ium one 11art; prepared carbon at of lime nine 
pat'ts. Rub them together to a fine powdc1·. 
I>uivis opiatus, opiate powder, Pb. Lund. 

Take of hard purified opium, ruhUed to powder, one 
dl'achm; prepared burnt harts-horn nine dt·acllms. 
l\1ix them. 
Pulvis scammonii compositus, compound pow<lcl' of 
scammony. 

1..,ake of scammony, s11pertart~·itc of potass, of each equal 
parts. Rub tltem together mto a vrry fine powdet•. 

Dose from 10 g1·ains to a scruple. 
Pulvis sc~rnmonii cornpositus, compound powder of 

srammony. Ph. Loud. 
Take of sca111mony, extract of jalap, of each two ounces; 

ginger half an ounce. Rub them to powder ~eparatc. 
ly, a11d mix tlll'm. 

Dose about tl'n g1·ains. 
Pulvis scammon ii compt>situs rum nlor, compound 

powder ofscammony with al 0 es, Ph. Lo11cl. 
Tak<' of scammony six drachmc;; r~trnct of jalap, c:oco

tul'inc alurs, of each one uunre anti a half; gin.;rr lrnlf 
an ounce. Rub them to powder separatdy, mul mix 
th1:m. 

Daso 10 or 15 grains. 
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l'11h is '<rrimmouii c nm talomtlane, i1owdet• of scam .. 
ninny '' ilh falomel, Ph. Lond. 
'l'ukc of ~rnmmony hnll'an ounce; calomcl ant.I refined 

su,i;ar, of each two tlrachms. Rub them separately 
fo powdel', aml mix tl1cm. 

llu:;e from 10 grains to 15. 
Puh is sulphafis aluminre compositus, compound pow

dt•r of suJphnt ofn1·gil. 
'l\1kc of sulpliat of argil four parts; kino one part. Rub 

them into a fine powde1·. 
A S!Jll!ic po\\der pdnripally used extel'ually. 

J>uJ\'is aloes cmn canclla, i1owtler of aloes with canclla, 
Ph. Lond. 
Take of socotol'inc a]oes one poun<l; wltitr canclla three 

ounces. Rub tl1em .srparatcly to powtkr, and mix them. 
'.r/iis is generally gi\•en in spii·it'i as a tincture. 

Puh·is aloes cum guaiac, powder of aloes with guaiac, 
Ph. Loud. 
Take of socoturinc aloes one ounce and a half; guaiac 

gum·l'esin one ounce; aromatic. p!1\Hlrr half an 01111ce. 
llul.i the alol's an cl guaiac into powder scparatel), then 
mix them with the aromatic powder. 

This is seldom usetl: dose 15 or 20 grains. 
Pulvis aloes cum ferro, powder of aJoes wit It iron, Ph. 

Lond. 
Take of socotorine aloes an ounce and a half; mJrrh two 

ounces; dried cxtl'act of gentian and sulphat of iron, of 
rach an ounce. Rub them separately to powder, antl. 
mix them. 

Dose from 10 to 15 grains. 
l 1 ulvis ccrussre co111positus, compound powder of ceruss, 

Ph. Loud. 
Take of crt·ussc five ounces; sarcocolla one ounce and a 

half; tragacanth half an ounce. Rub them together 
into powders. 

'l'l1is is used diffused in water as an injection and 
collyrium. 

Puhis contrayerne compositus, compound powder of 
contrayerva, .Ph. Land. 
Take ~f contraJCITa rubbed to powder, fi\.·c ouncrs; com~ 

i10un<l powder of crab's claws one 11oun<l and a half. 
'l'his is a useless comlJination. 

Pul ,. is myrrhre compositus, compound powder of myrrh, 
Ph. Lond. 
'1'akc of myrrl1, dt·ied savin, dried rue, Russian castor, 

of earh an ounce. Rub them together to a powdet'. 
Il<'"iC a scru1lJe, or half a tlrachm. 

P11lvis sennre compositus, compound powder of senna, 
Ph. Lond. 
'l'ake of senna, chystals of ta1·tar, of each two ounces; 

scammony half an ounce; ginger two tlrachms. Rub 
the srammony separately, the others together, into a 
powdl'r, a11d mix them. 

Dose fl'nm half a tlrachm to a drachm. 
Pul,·is tragacanthre com11ositus, compound powder of 

tragacanth, l:'h. Lon<l. . 
'l'ake of tragaranth powdered, gum arab1c, starch, of 

each one ounce and a half; refined sugar, three ounces. 
Rub them into a powder together. 

Dose one or two drachms. 
Electuaria, elcctuaries. 

Electuarium al'Omaticum, a1·omatic elcctuary, Ed. 
Cunfectio a1·omatica, Loud. 

~ 

Take of aromatic pow1lcr one part; SJ rup of orange-pttl 
two parts. Mix beating them well together so as tf) 
fo1•m an electuary. 
Elcctuarium rassire fistulre, elcctuary of purging cas .. 

sia, Ed. El. cassire, Lond. 
Take of cassia pulp in poils four part~; tamariml pulp, 

and manna, of each onr. p:ll't; S)TUp of pale rose four 
parts. Dissol\'e the 1wrnna brat in a mortar, in tl1e 
syrup, with a grntle heat; then a<ld the pulp.•, and by 
continuing the heat, reduce the nuxture to a propet· 
consistence. 

This is scarcely used. 
Elcctuarium cassire scnnre, clcrtuary of senna, Ed. 

Eke. sennre, Lonll. 
'}'ake of senna leaves right ounces; seeds of rol'iauder 

four ounces; lic111orice root th1·cc ouncrs; figs one pound· 
pulp of tamarind, ofca~~ia, and of prunrs, of each half 
a pound; sugar two pr.)lllHls anti a half. Rub the srnna 
with the col'iandcl' sruls; and separate by pa.;;sing 
through a sieve, ten ounces of mixrd powdrrs. Let the 
residuum with the figs and liquo1·ice be boiled in four 
pounds OC watC'l' down to one-half, then e:tJJl'l'SS and 
sti·ain. Evaporate the stl'ained li<1uor to al.lout ooe 
pound and a half: afterwards add the sugar so as to 
fol'm a syru11; ad<l the sy1·up g1·adually to the pulps, 
and lastly mix in the powdet·. 

'rhis is the well kno\\11 lenitive clcctuary. Dose 
from half an ounce to an ounce. 

Electual'ium catechu, electuary of catechu. 
'rake of catechu extract four ounres; kino three ounce:1; 

cinnamon and nutmeg of each one ounce; opium, dif
fusrd through a sufficient quantity of Spauish white 
winr, one drachm and a half'; syrup of red rose boiled 
to the consistence of honey. two poumls and a quarter. 
Reduce to powder the solid ingretlirnts, and mixing 
them with the 011ium and syrup, form an electual'y. 

In this electuary, formedy rallcdjapo11ic conrection, 
one graiu of opium is contained in rathcl' more than 
three drachms of the mass. 

Electuarium opiatum, opiate electuary, Ed. Confectio 
opiata, Lond. 
'l'akc of aromatic powder six ounces; Virginia snake 

root finrly J>owdrred, three ounces; opium diffused in 
a su01cient quantity of white wine, half an ounce; sy
rup of ginger one pound. :Mix so as to make an elec
tuary. 

This preparation has been inserted in the Pharma· 
copreia, in the place of the complicated mithl'idate or 
the ancients, and theriaca Andromachi. 

Electuarium scammonii, elcctual'y of scammony, PJ1. 
Lond. 
'l'ake of scammony powdr1·ctl one ounce and a hair; 

cloves and ginger, of each six <lrachms; oil of caraway 
half a Urachm; syrupol' roses aq much ar; may br suffi· 
ci~nt. Mix the aromatic l'uhbetl togethcl' into a powder, 
with the syrup; then adtl. the sca111mony, aud laotly the 
oil of caraway. 

A stimulant purgative; dose l d1·achm or more. 
Pilu/ep, pills. 

Pilulai aloetic:c, alol'tic pills. 
Take of socotorine aloes i11 powder, soap, of each equal 

parts. Beat them with common S)'rup, so as to forDJ, 
a mass fit to be made into pills, 
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l'ilulre aloes composita, compound aloes pills, Ph. 
] J~ HI ti , 
'l'ake ol' ~orotorinc aloes in powder one ounce; cxtl'act of 

gentian half an ounce; oil of caraway two scl'uplcs; 
. syrup of ginger as much as necesscuy. Beat them 

tugctiter. 
Dose 2 vills, or 10 grains. 

Pilulre aloes cum assal'retida, pills of aloes witl1 assa
frutida. 
1.'ak<' ol' socotorine aloes, assafretida, soap, of each cqunl 

imrts. Beat them with m.udlage of gum arabic iuto a 
mass. 

Dose 2 or 3 llills. 
Pilulre aloes cum colocynthide, pills of aloes with co

lncyntli. 
'l'ake ol' socotol'inc aloes, srammony, of earh eight parts; 

colu"ynth four }lartfJ; sulphat of potass wilh sulµhur, 
oil of cli>vcs, or each one pa1·t. Let the aloes and scam. 
Jn()llY with tl1c salt Ue redu retl to powde1·; thrn let the 
colocynth be rubbed into a fin~ powder, and the oil Ue 
allcJctl. Lastl.)'. lH'at tlirm iuto a mass with the muci~ 
!age of gum a1·a1Jic. 

Dose 2 pills. 1t is a pmn•1-ful cathartic. 
Pilure alnes cum myl'rha, pills of aloes with myrrh, 

Ed. and Lone!. 
Take uf sucotorine :t1oes four parts; myrrh two parts; 

Qalfrnn one i1art. Beat them with simple syrup into a 
rnass. 

'l'liis i!:! in frequent use as a purgative. Dose 2 or 5 
pills. 

Pilulre assafcet.itlre compositre, compound assafreti<la 
Ji ills. 
rl'ako of assaf'cetida, gallJanum, myrl'11, of each rigl1t 

parts; rectifictl oil of amliet· one pad. Beat them with 
simple S)TUl' into a mass. 

Dose 2 or S pills. 
Pilul re galbaui com posit re, compound pills of ga.lbanum, 

Lond. 
'l'ake of gallJanum, opoponax, m)'nh, segapenum of 

each one ounce; assafc:etit.la half an ounce; syrup of' 
saffron as much as may Uc suflicient. Beat them to .. 
gether. 

'These pills arc near·ly similar to the prece<ling. 
Pilulre am11Hlnia1·eti cupri, pills of ammoniaret of 

c1ppei·. 
'l1 akc or ammonial'et of copper sixtern grains; crumb of 

l.Jrea<I folll' SCl'Upfcs; \\alcl' of G11·1Jonat of :t1nmo11ia, RS 
murh as is suflicicn t. Heat them into a mass which is to 
be dilitlcd into thirty pills. 

Dnse one pill. 
Pilulm l1ydra1·gyri, mercu1·ial pills, E11. anrl Lond. 

Ta.kc ol' p111'itie1! tplicksilver, runsc1·ve of' tile I"ed 1·ose, of 
each one ounce; starch two ounces. Rub tl1c quicksil~ 
ve1· with tile consen'C in a glass mo1·tar, until the glo
bul('s disappea1·, adding, as occasion shall 1·equi1·e, a 
Jittlr gum aral>ic rnucilagq Llien add the starch, autl 
beat with a little water into a mass, which iu11neL1i.,. 
atrly di\ idc in lo 480 pills. 

Dosr 2 pills, g1·adually inc1·cased. 
Pilulrtl opiatre, opiate pills, Ed. I>iJ11lre opii, Lond. 

Take' al' opium one part; extract of liquo1·icl' Sl·,·cn 
pa1·ts; Jamaica )l<'ppcr two parts. Mix separately the 
opium and the cxtrnct, softened with diluted alcohol, 

and beat them into npulp; then add the prpper ]ll'C'i
ously reduced to powder. and beat them into a mass. 

In the l'h. L. the pepper is omitted. 
Pilulre rlirei composit:e, compound rhubarb pills. 

'rake of rhulrnrb 1·oot one ounce; socotori11c aloes six 
dnlchms; myrrh hall' an ounce; oil of pcpperniint half 
a draclun. Beat them with S)l'Up of orange-peel into 
a mass. 

Di;se 2 pills. 
Pi111l:£ s<ill1ticre, squill pills, Ed. Pilulre scill<e, 

Lond. 
'l'ake of drietl squills l>Owdcred one scruple; gum nmmo

niar, s1mtllc1· carc.lamom seeds in powdcl', and rxtr·act 
of liquol'i i.:e, of each one drachm. Uc:at them into a 
ma!:is "iLh sim pie syrup. 
Dose~ pills. 

Trochisci, troches, or lozenges. 
Troehisci car\Jonatis calcis, tl'oches of carbonate of 

lime, Eel. Tl'Ochisci cretre, Loncl. 
'l'ake of prcpal·etl carbonat of lim e four ounces; gum 

a!·abic one ounce; nutmeg one drachm; rcfinrd sugal' 
six ounces. Rub these into ]Jowder, and with water 
fol'ln it into a mass fit for making troches. 
Trocbisci glyryrrhizre, liquorice troches, Ed. and 

Lond. 
'l'ake of extract of liquorice and gum aralJic, of carh one 

part; refined sugar two 11arts. Let these \Jc dissolvell 
in warm water an<l strained; then with a gentle heat 
evapo1·atc the solution into a mass, which is to be di
vic.lcd into troches. 
'l'rocliisci gl,Ycynhizre cum o_pio, liquorice trochcs 

with 011ium. 
rrakc of opium two drachms; tincture of tolu UaJsam 

half an ounce; simple syrup eight ounces; extract ot' 
liquorice softened ''ith warm water, antl gum n1·a\Jic 
in po,Hlcr, of each five ounces. Fil·st i·ulJ tbc 011imn 
"ith the tincture-; tl1en gradualJy add the syrup and 
tlie extra:t; afterwards sprinkle in \Jy deg1·ecs the 
gum a1·alJ1c powder, and lastly cfry tl1e mass, that it 
may Uc m:.11.lc into trochcs, each weighiug ten grains. 

TJ1csc al'C useful in relie\'ing catal'l'hal cough. 
Trorltisri gummosi, gum trnchcs. 

Take of gum aralJic four µarts; sta1 ch one pa1·t; refinc1l 
sugar twrlrn parts. These, powdered, arc to Le fol'm
~~!es:rith rose water into a mass, fit for making tro-

E/1·or~!~~<~~;1i1~~tr~~~~·i:oi~~s~, troches of nitrat of 110tass, 

Take of nitrat of potass 011e part; refined sugar three 
pa1·ts • .Beat them to powcler, ant.I make them, with 
qum _trag'<.tca nth mucilage, into a mass, proper fol' 
J u 1·111111g tt·ochcs. 
'11·orhisci amyli, staJ'cfJ trochcs, Loud. 

Takr ol' starcl1 one ou11cc an<l a Jialf; liquorice six 
drarhms; Florentine Ol'l'is half an 011ncc; relined sugar 
onr pound anti a half. Rub thcsr to )JO\\ dcr, and with 

~~~~.':.f.,~1~~~~: 1~n~~~J1~~~t 1~:~u0~~:~~~1cs. 'fhcy may Uc mallc, 

'l'rocl11sri 111agnrsire, magnesia trochc~, Lnn<l. 
'I'akc of L1a·nt mag·ncsia four ounces; 1'l'fincd sugar two 

ounrrs; pn wden·d gingr1· nnc scl'llplc. llulJ them to. 
i;ctl1t 1" and adding mucilage of gum arabic, form them 
iuto truchcs. 



PHAlll\IACY. 

Trnc:hi~ri ~ulphut·1~, 'Jt1lph111• h'orhe~, Ph. Lantl. 
rl'nkc of ''""'l1rd flo\\c1·s of sulphur two ounrc!':i; reOn('ll 

sugar four ou11rrs; mucilage of quinr<' scrlls as much 
ni; suffidcnt. Rub them togcthr1· anti fnl'ln trorhrs. 

Linimrnta, u11g11euta, t!l ctrctla, liniments, orntments, anll 
ccratrs. 

In making these rompositio~s, fatty and resinous sub
staurrs a1·c to I.Jc mrlted wtth a gentle heat, constantly 
stilTing, anll s111·i11kling iu the dry i11gredir11ts. if 
tl1e1·c arc any, in fine powtle1·, until by cooling the mix
ture acqui1·rs a stiffness of ronsistrncc. 
Li11imrnt11m simpkx, simple li11iment. 

'l'ake of olive oil four parts; white wax one part. 
Ung11c11t11m simplex, simple ointment. 

'l'akc of the olive oil five parts; white wax two parts. 
Ccratum simplex, simple ccl'ate, l'...:tl. Ceratum spcr

matis ccti, l.ond. 
1'ake of olirn oil six parts; wl1itc wax three parts; sper· 

marrti ouc part. 
The above tlu'Ce compositions only differ in consis

tence. 
l!ngucntum a<lipis suillre, ointment of hog's lard, Ph. 

Lunt!. 
Take of 111·opared l1og's lard two pounds; rose water 

thl'ce ounces. Beat tlic lard with the rose watc1· until 
they arc mixed, then liquefy with n grntle heat, and 
1rnt it aside that the wate1· may subside. Aflcr pour 
off the ointment, stirring it constantly until it has 
coo lot!. 
Unguentum rcsinosurn, resinous ointment, Ell. Ung. 

rcsi11re flavret Lontl. 
Take ol' hog's lard eight parts; white resin five parts; 

yellow wax two parts. 
This ointment is used principally \Vl1en suppuration 

is" i•hcd to be promoted. 
Ungucntum pulveris mcloes nsicalorii, oi11tmcnt of 

the Jlowder of cantharidcs, Ed. Ceratum cautharidis, 
Land. 
'l'ake of resinous ointment seven parts; powder of can

tharides, one part. 
'l'he cantharides ointment is used principally when 

the diseha1·gr, excited by a blister, is wi&hcd to be Jll'C· 
served anll conn:rtcd into a purulent matter. 

Ungucnt111u i11l'usi mcloes Yesiratorii, ointment of in· 
fusion of c:antl1ari<les, Ed. Ung. cantharidis, Lond. 
Take of' cantl1aridcs, \\hite l'esin, yellow wa:\, of each 

one part; Yenire turpentine and hog".1; Jani, of each 
t\\ o parts; boiling water four parts. Macerate the can. 
tharidrs in the water for a night, and strain the liquor, 
]>rrssing it strongly; haYini; added the lard b"il the li
quor until the water is evaporated, tlien add l11c wax 
n11<l 1·csin. 'l'licse IJeing melted and removed from the 
fire, add the turpentine. 

'I'liis is 111iltk1· than the preceding. 

of' ~:;~>~~·"(~1;111·ti1~~~~ytitis c111>l'i, ointment of suba~etite 
Takr of rr~iuous ointment nrtcen :parts; subacchtc of 

copper 011c part . 
.\u cschal'Olic applied principally to foul and obsti

nate ukns. 
C11gut•11tum 11, 1.Jragy1·i, ointmen! of quicksilvrr (blue 

ointnwnt.) 
Take of quicksil\'cr, mutton suet, of each one part; hog's 

lard th1•00 1•a1•I•. Car•fully rub them in I\ mortar un
til the quicksilver gl .. ~ules disappear. It may be made 
wit Ii double or triple the. quantity of quicksih er. 
Unguentum h)drargyl'i fortius, strongCI' ointment of 

quirk•ih·rr. l'h. Lond. 
'rake of purified quicksilver two pounds; preparetl hog's 

lard l\\ cnty-three ounces; prr11:u·cd tallow one ounce. 
Rub first the <p1icksihcr ,.;u, the tallow, and a little 
larcl, until the glohuks disappear. Then add the t'C
maining lard so as to form an ointment. 
Unguentum hydrargy1·i mitius, milder ointmtnt or 

quicksih•cr, Ph. Lond. 
'rake of the stronger ointment of quicksilver one part; 

Jlrepared hog's lard two parts. Mix them. One 
drachm of the stronger ointment to be introduced by 
friction; the weakm· ointments are superftuous. 
Unguontum oxidi hydra1·gyl'i cinerci, ointment of grey 

oxide of quicksilvel'. 
Take of grey oxide of quicksilver one part; bog's lard 

three parts. 
'I'his it has been supposed will pro\'e more active 

than the common blue ointment, on account of the quick
silver being more oxidised. 

Unguentum oxidi hydrargyri rubl'i, ointment of red 
oxide of cp1icksi1ver. 
Take of red oxide of quicksilver by nih'ic acid one part; 

hog's lard eight pa1·ts. 
Tl1is is chieOy used to remove fungi from ulcers. 

Ungurntum calcis hydrargy1·i al bi, ointment of "hite 
calx of quicksilver, Ph. Lund. 
Take of white ca1x of quicksilver one drachm; ointment 

of hog's lard one ounce and a half. Mix them so as to 
fol'm an ointment. 

Used principally in psora. 
Unguenttnn nitratis hy1h·a1•gy1•i fortius, stronger oint

ment of nit1·at of quicksil\'er, Ed. Ung. hydra1·gyri ui
tl'ati, Lund. 
Take of purified quicksilver one part; nitrous acid two 

parts; hog's lard twelve pal'ts. Digest the quicksilver 
with the nih'ous acid in a sand-I.lath, until a solution 
is obtained, which while hot is tu be mixed with the 
lrng's lard melted, and beginning to cool. Beat tho 
mixt111·e tl101·oughly in a glass mortas, so as to make 
an ointment. 
Ung11entum nitratis hyd1·argy1•i mitius, mih!er oint

ment of nitrat of quicksih•er. 
This is malle in the same manner as the last with a trl· 

pie 1wo1iu1·tio11 of lard. 
Ungucntu111 ncidi nitrosi, ointmrnt of nitrous acid. 

Take of hogts lard one pnund; nitrous acitl six d1·achm& 
~lix gradually the acid with tho melted Ja1·<l, am! dur
rng tl1c coolmg of the mixtul'e, heat it tltoruughly. 
U11guc11tum oxii.Ji pluml.Ji all.Ji, ointment of white ox-

itle or leail. 
Take of simple ointment fhe patis; white oxi<lc of lead 

one p:u't. 
l.nguentnm acetitis plumbi, ointment ofacetiteoflcad, 

Ed. Ung. ccr·uss~ acctatre, Loud. 
Take of simple ointment t\\ cHt) parts; acetite of lead one 

part. 
(.;e1·atum litha~t-,')'1·i acetati composituw, compouncl ce

rate uf arctati•U lni1a.1·.;t~. Ph. L'l'1rl. 
'fake of water of acetatcd lillrnrge two ounces and a 
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t1alf; yeliow wax fou1• ounces; olive od nine ounces; 
camphor half !l d1·achm. Rub the camphor with a lit
tle of tho oil. Melt the wax with the remaining oil, and 
as soon as the mixture begins to thicken, pour on gra· 
dually the water of acetatcd lithargc, and sti1· con
stantly until the mixture has cooled; then mix with it 
the camphor rubbed with oil. 

This is the common Goulard's cerate. 
Ceratum carlJonatis zinci impuri, cerate of impure 

carbonat of zinc, Ed. Cerat. Iapidis calaminaris, 
Lond. 
Take or simple cerate five parts; prepared impure car

bonat of zinc one part. 
This is the common healing cerate. 

Unguentum oxitli zinci impuri, ointment of impure 
oxide o[ zinc, Ed. Ung. tutire, Land. 
Take of simple liuiment five parts; prepared impure ox

ide of zinc one part. 
Principally em11loyed in chronic inflammation of 

the eye. 
Unguentum oxitli zinci, ointment of oxide of zinc. 

Take of simple liniment six parts; oxide of zinc one part. 
This is employed likewise in ophthalmia. 

Ungucntum picis, ointment of tar, Ed. amt Lond. 
Take of tar live parts; yellow wax two parts. 

The chief use of tar ointment is in tinea capitis. 
Unguentum sulphuris, ointment of sulphur, Ed. and 

Lon<l. 
'I'ake of hog's lard [our part<; sublimed sulphur one part. 

To each pound o[ this ointment add essential oil of 
lemon, or oil of lavcndel', half a drachm. 

''f11is is deemed one of the most efficacious ointments 
in psora. 

Unguentum clcmi compositum, compound ointment of 
elemi, Ph. Land. 
r.rake of elerni one pound; common turpentine ten ounces; 

1>reparetl suet two poumls; olive oil two ounces. Melt 
the elemi with the suet, and having remove<l it from 
the fire, mix it immediately with the turpentine and 
oil, then sti·ain the mixtYre. 
Unguentum bellebori albi, ointment of white hellebot·e, 

Ph. Loud. 
Take of white hellebore rubbed to powder one ounce; 

ointmeut of hog·s lard four ounces; essence of lemon 
half a scI"uple. Mix them so as to form an ointment. 

This ointment is often employed rn psora. 
Unguentum samlJuci, ointment of elder, Ph. Lond. 

rl,ake of elder flowers four pounds; prepared mutton suet 
tl11•ee pounds; olive oil one pound. Beat the elder 
flowers w.it!J the suet antl oil, uutil they become fri
able; then 11ou1· out the fluid and strain it. 
CHatum saponis, cerate of soap, Ph. Lond. 

Take of soap eight ounces; yellow wax ten ounces; 
lit1ial·ge in po\\ Ue1· one pound; olive oil one poun<l; 
vinegar one gallon. Boil the vinrgar with the litha1·ge 
on a gentle fire, constantly stining, until the mixtu1·e 
lJccomes uniform and thick; then mix with it the othct· 
ingrc<lients, so as to form a crrate. 

Emplastm, plasters. 
Emplastrum simplex, simplr 11laster, Ed. Emp. cerre 

comp. Lon<l. 
Tako of yellow wax three pa1·ts; mutton suet and resin 

of each two 1rnrta, 

This is 1wi 1cipally emplo) ed as an awlication afte1• 
a blister. 

Emplastrnm oxi<li plum hi semMtrei, plaster of semi. 
vitreous oxide of lead, Ed. Emp. lithargyri, Land. 
Take of the semivitreous oxide of lead one part; oJive 

oil two parts. Having atlcled water, boil tl1em, stil'fing 
constantly, until the oil and oxide unite and forn1 plas
ter. 

'rl1is is chieOy applied to excoriations or triYial 
wounds. · 

Emplastrum rcsinosnm, resinous, 11Iastcr, Ed. Emp. 
lithtll'gyri cum resina, Land. 
Take of plaster of semivitl'eous oxide or lead five parts; 

resin one part. 
'rl1is is the common adhesive plaster. 

Emplastrum oxidi fcrri rulJri. 
Take of plaster of semi vitreous oxide of lead twenty-four 

par·ts; resin six parts; yellow wax, olive oil, of cacb 
th1·ee parts; red oxide of iron eight parts. Rub the 
red oxide of iron with the oil, and add to it tho other 
ingredients melted. 

'I'he strengthening plaster, applied princi1ially in 
lumbago. 

Emplastrum assafretid re, assafretida plaster. 
Take of plaster of semivitreous oxide of lead, assafreti, 

da, galbanum, yellow wax, of each equal parts. 
'I'his is sometimes usetl in hysteric complaints, ap .. 

plied to the breast. 
Emplastrum gummosum, gum plaster. 

Take of plaster of semi vitreous oxide of lead eigl1t parts; 
ammoniac, galbanum, yellow wax, of each one pa1•t. 

A stimulant 11Jaster em11loyed to encourage suppu
ration. 

Emplastrum hydrargyri, quicksilver 11laster, Ed. 
Emp. litha1·gyri cum hydrargyro, Loncl. 
Take of olive oil, resin, of each one part; quicksih·cr 

three parts; plaster or sernh•itreous oxide of lead six 
11a1·ts. Rub the quicksih'er with the oil am] resin · 
melted together, and then cooled, until the globules 
disappear; then add gradually the plaster of sciuil•i
trcous oxide of lead, melted, and mix them all together. 

A discuticnt plaster. 
Emplastrum saponaceum, soap 11laster, Ed. Emp. sa

Jlonis, Lorld. 
Take of plaster of semi,·itrcous oxide of lead fo111· parts; 

gum plaster two parts; sliced soap one part. .Mix the 
soap with the plasters melted together. 

rl,his as a discutient is inferior to the preceding. 
Emplastrum mclnes vesicatorii, plaster of cantlJal'iw 

des, Ed. Emp. cantl1aridis, Lond. 
'Take of mutton suet, yellow wax, 1•esin am) cantharicks, 

of each equal weights. The Spani'h flies 1·ubbed with 
fine 11owder, are to lie used wi th other ingredients, 
mrltecl together, and removed from tlJc fi1·e. 

Common blistering plaster. 
Emplastl'um melocs vesicatorii compositum, com

pound plaster of cantharitlrs. 
Take of Burgundy pitch eig hteen parts; tul'pentine and 

cantharides nf each twch'e 1m1·ts; suhacetite of copper 
two pai•ts; mustard seed and black Jlefl(IC'I' of earh uno 
pal'!. To the melted Burgundy pitr h and wax, adtl 
the turpentine. "Wlten the liqucfartion is complete, 
and while the fluid is slilJ warm, sprinkle in the other 
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ingr<'<1irnts, pow1krrd :\ntl n 
s11 as lo form Jilastn. 

1 '.:J'ing Constanlly S11)1•, of the fl'Ct. :lS a stimulnnt in the l:\"'t stagrs or ty. 

Ernplastrum am111011iaci cum l:Jclrat'g) l'O, 11Iastrr of 
amni1111i;\c \\ilh quirk11ilnr, Ph. L.11rl. 
'l'ak1• of ~lrained amnHmiotC onr P•·'11111; put·ifiPd quick

silwr thl't't' ounns; s11lphurrtctl oil unc tkachm. or as 
much ao; !'uflkir11t. llul.J thr qukk.siht·r with the sul-
11lu11'l'tt.• ll oil, 1111tiJ tltc :.;lul.Julcs disappc.,r; then gra<lu
allJ add the nlf'ltctl ammoniac and mix them. 

Jo:mpL1st1·u111 cumi11i, cumin plaster, Ph. Lond. 
'1,al\e or cumin, ra1·away, bay berries, of each three 

ounce:;; llurg11mly pitch three pounds; ycllo\" wax 
th1·cc ounce!;. \Yi.th the pitch antl wax melted, mix 
the otlicl' i11grcflie11ts rnbbcd to powder. 

l~mplasfrum laclaui compositum, compound plaster of 
Jada1111m, l>IJ. Lo11d. 
'rake of J:ulannm three ounct's; frankincense one ounce; 

cinnamon ht powdcl', rxp1·cssetl oil of' nutmeg, of carh 
half an ounce; oil of spear·mint one dracl1111. To the 
mcltrtl frankincense add first the ladanum, softened 
by heat, tlirn the expressed oil of nutmeg; aftcnrn1·tls 
mix tlu.•sc aml the cinnamon \\ith the oil of mint, anti 
brat th<"m in a warm mm·tf.u·. Keep the plaster in a 
close n·s . .;;l'l. 

'I'hif) as a stimulant application is superior to the 
prece<lin~. 

.Emplasfrum litl1ar3Jri compositum,compound litbarge 
1ilaster, Ph. Loud. 
'l'akc oflitha1·gc plaster tlll'cr pounds; strained galbanum, 

right ounrcs; common turpentine, ten drad1ms; frank
incense, tln·cc ou1H'l'8. Mix the fl'ankinccnse, rulll.Jed 
to iiowdcr, with the f.;:tlbauum and tm·prntine melted, 
and add the litlia1·gc pbstc1' rncltetl with a slow fire. 
~mplasfrum picis Hm·gmu.line compositum, compou11d 

Il111·gu1l'I)' 11itrlt plastc1·, Ph. Lond. 
'l'akc of Burgundy pitch two pounds; lada1111m, one pound; 

yellow re~in, )"l'llow wax, of'cacli foul' ou11ccs; l'Xpt·es
:-;.•d oil of nutmeg, one ounce. To the pitch resin and 
wax t:ielted tr1gethcl', add first the ladanum, then tile 
oil nrnulnwg. 
J-:mplastl'11111 thuris compositum, compound frankin

cense plaster, Ph. Lond. 
Take of fra11kinrrmir half a pound; lh·agon's blood, three 

out1Cl'!i; litlia1·~c plaster. l\\O pounds. To the litharge 
11Iastr1· mcltl'cl, add the others rubbe<l to powder. 

'l'his is cmpl'lyctl as a strcngtlicning plaster. 

Cataplasmata, cataplasms. 
Cataplac:;ma alumi1li~, alum catr.plasm. Ph. Loud. 

Take lhe whitrs of' t\\u eggs, agitate them with a piece 
of alum until a coagulum is formed, 

Applied in some kinds of opththalmia. 
Caraplasma cumini, cumin catapl:Lc:;m. Ph. Lond. 

Tal\:o of cumin one. pound; Uay bcr1·ies, dried scorclium, 
Yirginian snake l'Uot, of each three ounces; clons one 
ouncr. Jtub thrm all together into powtlct·, and liav
in,i; acltlt•d three times their weight of honey, form a 
catap)a..,m. 
Cataplasma ~inapcos, muslarcl cataplasm, Ph. Lond. 

Take of mustard in powder, numbs of bread, of each 
half a pound; warm vinr.~ar as much as is sufficient. 
l\lix •o as to form a rataplasm. 

Tliis is the sina11ism which is usually applied to the 

1:1 H jll ft:\'C1', i.\lltl in Olllf.'l' aff1.'CliOllS d'1lcl.lilif)'• 
.1 table ~hulcin!f tbc q11u11tit11 nj opium, m1timn11y, and 

qdksih·c1·~ lit tht aiffi·rrn1 ('011l]l4;Ullll 11:fdici1ws 11.J Jiu: Edfoa 
burg awl Ltmdou. J·ht!r,1uin11,o:i.:u. 

Vinum tai-intis a11tin11 1 11ii, Ed. l1a<; two ~rains of ta1•a 

fritc of antimony in each otmce. ,-iuum autimc 11ii tar
tadsati, 14oml. has fou1· g1·ai11s of 1lic hntt·ite of a11ti1110-
n), (a11ti111. tart.) i11 each 01111i-r. 

Tinctura opii, Ed. h ~ts th1·ee ~rains an<l a ha.I~ of opi
um to one clraclim of the tincttu·r. 'l'rnct. 01u 1, L 1ud. 
has one g1·ain of opium in each thirteen c.lrop:; of till' tine. 
tu re. 

Tinct. 011H ammoniata, Ed. has rath1•1· m111·c than a 
g1·ain of opium in each d1·arh111 of' the ti1wt111'l'. 't'iurt. 
011ii champhorata, Lund. has a g1·ain of opium to half an 
ounce of tile tincture. 

Tinctura saponis cum opio, Ed. has a scruple of opium 
in earh ounce of the liquid. 

Puh is ipcracuanlire ct 011ii, Ed. ha.:; a grain of opium 

~~t~~:1 C:~~~:st~~ ~~en!~~wder. 1
1
uh•. ipccacuanlim compu-

Pulvis opiatus, Ed. and Lond. ten grains contain a 
g1·ain of opium. 

Elec:tuarium catcchu, Ed. ha11 in each ounce about two 
grains and a half of opium. 

Elcduarium opiatum, Ed. has in each drachm a grain 
and a halt'ot' opium. Confectio apiata, Loud. bas one 
grain of opium to thirty-six of the mass. 

Pilulre hydrargyri, Ed. has fifteen grains of mercury 
to each dl'aclun, Loud. a grain to each two gmins and a 
half'. 

l'ilulre opiatre, E<l. Ten grains of tl1e mass contain a 
grain or opium, Lon ti . five gn1ins contain a grain. 

'1'1•ochisci gl,lri1·rhizm cum opio, Ed. One dmcl1m of 
the mass has a g1·ain of opium. 

Lngucntum nitratus h)drargyl'i fo1·ti11set mitius, Ed. 
The 1i1·st has in each tfrachm fou1· g1·ai11s of c1uicksilnr 
and eight of 11it1·0115 acid; the second has h~tlf a grain of 
quicksih'c1· and one of nitrous acid, in each scruple. 

U11guentum hydrarg) ri. E<l. in each t.lrac/1m has twelve 
grains of quick&ilnr. l:ng. h)·d. fol'tius, Loud. 1111"! a 

~1~a~~~~~l~~~u~~~o.;:/.~.7l~~11~~.,.two ol'thc mass; the mitius has 

E111plast1·111n hydrarg} ri, Ed. ha. in each drachm about 
sixtcrn grains of quicksihrr. 

Table of the :;rndatwns in doses of m<clicinc, from .!fr. 
.Murray's .. llaterifL .Jledica. 

Ye~'i't~~~e J,'.~rth:~~ pl'oper dose of the nmliciiw to be gi· 

Fm· a 11c1·so11 from 14 to £1 years, it will !Jc two-tl1irUs 
01• two srruplr.~. 

Fnr a person from 7 to 14 years, it will be one-half or 
half a drachm. 

F'or a person from 4 to ~years, it will be one-third or 
a scrupk. 

Fo1· a pcr•on of 4 years, it will be one-fou1·th or fifteen 
grains. 

Jo'or a pe1·son of S yea1·s, it will be one.sixth or half a 
scruple. _, 

gt·~;~~. a person of 2 years, it will be one-right, or cii;li! 
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For a person of I year, it will be one-twelfth or fil'e 
grains. 
PHARNACEU~1, a genus of the iicntan<lria trigynia 

class of plants, without any corolla; but the calyx resem
bles one, I.ming coloul'c<.l on the inside, and its e<lges thin; 
the fruit is au oval capsule, obscu1·cly trigonal, and in 
part covcred lly the cup; it consist!!! of' tlll'ec ceJls, in which 
arc contained numerous niticl, orbiculated, and de11ressed 
seeds, s _urroumlcd with a margin. 

PHARO is the name of a game of chance, the princi
pal rules of which are : the ha11ker Jioltls a pack consisting 
of 52 ca1·ds; he dra" s :111 the ca1 ds one after the other, and 
lays them down alternarc ly at his right an<l left hand; 
then the ponte may at hi!; pleasm·e set one or more stakes 
upon 011c OP mo1·e cards, ciLher Uefore the l>anker has be
gun to draw the cal'lls, or after he has drawn any num
ber of coupks. 'The banker wins the stake of the i1onte 
whe11 the car<l of the ponte comes out in an odd place o.n 
liis right hand, but loses as much to the ponte when it 
comes out in an even place on his left hand. The bank
er wins half the pontc's stake when 1t happens to be i.wicc 
in one couple. 'Wl1rn the card of the ponte. being but 
once in the stock, bappem!I to be the last, the ponte 11eith
er wins nor loses; and tlic ca1·d of the ponte being but 
twice in the stock, and the last couple containing his card 
twice, be then lo.scs his whole stake. De i\loivre has 
shown how to fintl th{" gain of the banker in auy circum
stance of cards remaining in the stock, and of tlte num
ber of times that the pontc's ca1·d is contained in it. Of 
this problem he cnumet"atcs four cases, Yiz. when the 
ponte's ca1·d is once, h\ ice, three, or four times in the stock. 

Ju the first case, the gain of the banker is :, , n being the 

number of cards in the stock. In the secon(l case, his 

gaiu is 1:i-;;1~- ~ + n X ~ =-i' or n:;i1~1 , suppos-

ing y = !· In the third case, his gain is 
2 

x 
3.,:'.=-i, or 

s 
H x n- l' supposing y = f. In the fourth case, the gain 

of the banker, or the loss of theponte is n~·:i =:i~ 
3 

y, 

2?t-5 
or 2 x n _ ~n=-3' supposing y = !· De Moivre 

has calculated a table, exhibiting this gain 01· loss for 
any particular circumstance of tile pla.}; and he ob
scl'vcs, tloat at this pla) the least <lisatlvanlage ot' the 

f:,u~~:7; ~~:~~·, ~l~e \~~1~11~ ~1:~c~1~1~.~r~1~c:h1~f P~~1,~~si s1·~:~~a!~:~:~~ 
m it; the m·xt greatcl' when th1·ce times, the 1wxt when 
oner, and the greatest when f11u1· timl's, Ifo l1as alsf) 
dc111onst1·atetl, that thr. "hoJr gain pet· ceut. of [he b.rnkel' 
upon all the mouey that is acl\"c11turcd at this game, is 

21. 19s. !Ocl. See De l\loi\'rc's Doctl'inc of Chances, 
p. 77. 

PlL\RUS, a genus of the hexantlria order, in the mo. 
n<P.ri a class nf'plant'I, and in tl1e natural 1m•t lio<l 1-.rnking 
u.ndl't' the i'f~u1·ih m·dr1·, gl'a.111i1m. .l'h 11ak cal)'x i::, 'a 
b1valveil u111ao!'ous glume; lnc torolla, a Ill valved glumc; 
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the female calyx the same with the male; the corolla an 
unitlol'ous, loug, an<l wrappmg glumc. 'l'here is hut one 
seed. 'I'hel'C arc three species, grnssrs of the East anti 
West Inilies. 

PHAHYNX. See ANATO>ff. 
PU AS CUM, in botany, a genus of l11e ordc1• ofmusci, 

belonging to tile cryptogamia class of plants. The au
thera is operculatetl, with ,1 ciJiate<l mourh; ti.Jc caln1trre
are minute. 

PHASEOLUS, kidney-bean, a genus of the diac!clphia 
decandl'ia cla&s of plants, the corolla whereof is papilion
aceous; the v~xillum is .col'tlatm.1, obtuse, emarglnatcd, 
and reclmed \nth reflex sides; the alee al'c 1·ou11dish, of the 
same length w.ith .the vexillum, and stand upon lnng 
ungues; the ca1u1a 1s narrow, and t'1ffolns spirally in a 
con~rary direction to tlrn sun; the fruit is a long, sfraight, 
coriaceous, and o~tuse pod; tiJ(' !:iccds arc ohlcrng, t:om1>rcs
sed, a_nd kit111cy~slmped. Thel'c are 21 species. 

PHASES. Sec AsTRoso>n·. 
PH.lSIA_NUS~ in or1,>ithology, a genus belonging to 

the 01·dcr of gallrnre. '1 lle ehcck.s a1·c covered \\ ith a 
smooth naked skin . Phasiauus is dcrin~tl from the 1·iver 
Phasis, the Lrnuks of which a1·e the nati\"e haliitation of 
the pheasant. The species a1·e : 

1. The gallu.'I, or common cock and hen, with a com
pressed carunrle, or fieshJ cornli on the top of tile hcacl, 
and two caruntles or wattles unrkr the chin. TiH' csi·s 
are naked, and the tail is comp1·essetl and erected. Of 
all birds, perhaps this species affords tile greatest num
ber of varieties. there being scan•ly two to I.le found that 
exactly resemble each other in plumage and f1H'm, The 
~ail, which m_akes .such a l.lcautif't~I figure in tile gt'IH'i·al-
1ty of these birds, 1s yet found entm:ly wanting in others; 
and nut only the tail, Unt the rump also. The toes, which 
~re us1rn.lly four in all animals uf tl1e IHrnltry kind, yet 
rn a variety of tbe cock a1·e found to amount t•J n \·e. The 
feathers, which lie so sleek and in such bt'autiful order in 
most of those we are acquaintrd witli, arr fo a prcu lia1· 
b~'eed all in~·e t"ted, and stand staring tile. wrnug \\ay. 
~ ay, ther.e is a species that comes from J apan, wlikh, 
111stead ni feathers, seems tu be CO\'l:l'ed O\Cl' \\ith hail'. 

His not well asccrtaine1l \\hen the cock was li1·st rnado 
domesti c in Europe; but it is J~f'll('rally n.;n•ecl that we 
first .had him in our westcl'll wodd frum tile kingdom of 
Persia. 

In ~is wild condition, his pluma~e is black anrl yellow, 
and J11s comb and wattks yeJlr,w and purpJ,., Thc1·e is 
anotl1e1· peculiarity also i11 those of the l11clia11 ,,·oods· 
tliei1· bones, whirh,. wlien boiled. with us one white, a; 
every Uocly know.r.;, 111 thrise arc as Llack as e hnny. 

Nu animal in the wo1·Jd has p;rcatrr cou rage tlian the 
~ame rock. "lir11 opposed to 011c of his own sprries; aml 
in t ·\ c1·y part of die m.H·l1I "l1<·re 1·cfineme11t anti pufodied 
man~er.s ha''? not. cutirel.} ~a~1 ·n place, cock-fi~liting is 
~ pl'1.nc1pal <11ve1•swn . In. Cl11na, [11dia, the Pliillipjlino 
islands, a:ul all over the ~a!,t, cotk· 1l,;hti11g is tht• sport 
~ml nn:iu.s1..•mc11t t'\'t•n of ku1gs and p1·i11c1·s. 'Yitli u . ., it 
is <lrcl111mg e,·e1·y da); anti it is llCJprd it will iu time IJe 
uttel'ly ba1<ished. 

.'rli~ coc.k claps l;1is ~\ings hel'o1•0 lie sings or crows. 
His !-.ight 1s very 1nr1·crn£;; r.llld he non1 fails to cry in a 
p~ru l.rnl' m~11ner when .he tl1sco,·cr.s any lJir1I of Pl'C') iit 

the air. ll1s extraorilrnary courage is thought to pro. 
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c•rtl from his being the mn't salacious of all other bird< 
"halsoc\·cr. A smgle cock sufliccs fut· ten or a dozen 
lten!i. 

'lhe hen srldom clutches a brood of chickens above 
onre a season, though instances have been k11ow11 in 
\\.hid1 the)· Jia,e p1·0Lluced two. The number of eggs a 
tloml'~lic hen "'ill Jay in the J·ear are above two humlt-rd, 
prm idcd she is well fed and su1iplied 11 ith water and li
bc1·h. Ten or l\\ ch·e chil.:kens are the g1·eatcst numbct• 
th al" R good hen can l'ear am) clutch at a time; but as this 
bears no proportion to rhc numbel' of h('r cgg3, schemes 
Jiave been imaginetl to clutch all the eggs of a hen, and 
thuq turn her prnduce to the g1·eatest advantage. See 
HATClHNO. 

Of this species Mr. Latham cnum<'rates no less tl1an 
13 permanent varieties, bcgiuning wltl1 the wild cock, 
"hich js a thi1·d less in the body than the Uomcstic cock. 
This rn1·icty he imagine8 to be the ol'iginal stock whence 
all our domestic val'ieties have sprung. 'l'hcy appear to 
be natives of the forests of India. 'rl1ere a1·e but few 
placrs, huwenr·, as l\1r. Latliam goes on to observe, 
where the different voyagers have not met" ith cocks antl 
lieus, either· wild 01· tame; anc.l mention has been particu
lal'ly made of finding them at St Jago, Pulo Condore, 
isle of Timor, Philippine and l\tolucca Isles, Sumatra 
and Java, New Guinea, Tinian, and most of the isles of 
the South Seas. 

2. The motmot, or Guinea pheasant, is brownish, some
" hat red below, with a wedge. like tail, and wants spul's. 
s. The colchicus is red, with a blue head, a wedge-shap
etl tail, pa11illous cheeks. It is a native of Africa antl 
Asia. 4. The argus is yellowish, with black spots, a 
i·ctl face, antl a blue crest on the back pal't of the head. 
It is found in Chinese Tal'tary. 5. The pictus has a 
yellowish c1·cst, a 1•ec.l l.n·cast, and a wedge-shaped tail. 
It is a uative of China. Seel'late CVI. Nat. Hist. fig. 551. 

Mr. Latham cnume1·atcs nine c.Jiffercnt species of phea
sants, and of the common pheasant he rrckons six varie
ties. The li1·st wliirh lie descriUes is the superlJ plll'a
sant. 'J'his bird Linnreus drsuilJcd from the rnl'ious 
1·epresentations of it painted on papc1·-hangings an<l Chi· 
na-wa1·c; and fa1·thcr confirmed lly a figure and desnip
tion in a Chinese book which came under his inspection. 

"'Ve harn latdy seen;' says Latham, "a drawing of 
the tail feather of a bird of the pheasant kind, which 
measm·ed above six fert in length, and which, it is p1·0-
bablc, must have brlongcd tu some bird nut hithcl·to 
come to ou1· knowledge. The drawing is in the possession of majol' Davies, who look it from ti.Jc ol'iginal fca-

!l~rt~fs t~~~ 1~~i~~·:~i~~~ '~~1 ~~e ,~;.~!1~ 1!~~;~~sA~~no~~i~:r.1tl.~~::~; 
al'e exactly in shape of the two middle featltl'l'S uf the 
painted pheasant; the grnera.l colo111· is that of a li 11c 
blue grey, marginrd on the side with 'a J'l~f·•us nram
colour, and marked on each side the shaft with nmuerous 
bars of black; hctwrcn 70 and 80 bars in all, ~hose .on 
the opposite sitles of the shaft seltlom correspontlrng 111th 
each othcl'. 

"The argue;;, though a native of China, is .'"~ry com
monlv found in the wootls of' Sumatra, where 1t 1s called 
coo-0°w. It is fo1111tl extremely clifiicult to be kept alhe 
for am: considerable tlme after catrhing it in the \\Oolls; 
nc,cr .. fo1· more ti.tan a month. It seems to have an an· 
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lopalhy to the light, being quite inanimate in the open 
da); but when kept in a dark place it appears peifoctly 
at ease, and sometimt.•s makes its note 01· CHll, from 
\\hich it takes its name, and which is rather plaintive, 
antl not l1a1·sh like that of a peacock. The flesh re
se1ubles that of the common pheasant.'' 

:t'ot· the lJarraka, which Mr. Latham reckons a ,.arie. 
ty of the coa1mon pheasant, and which is found in the 
woods of America. anti 1·cmarkable fo1· its loud cry, see 
Plate CVI. Nat. Hist. fig. 550. 

PHASMA, a genns of insects of the order hemiptera; 
the generic character is, hcatl large; antennre filiform; 
eyes small, rounded; stemmata thl'ce, between the e,-es; 
wings four, membr·anaceous, the upper pair abbreviated, 
the lower pleatetl; feet ful'mcd for walking. 

This, which is not, strictly speaking, a Linn~an ge
nus, being formed from some of the Linnrean mantes, 
differs from the genus mantis in having all the legs equal
ly formetl fo1· walking, or without the falciform joint, 
which tlistinguisbes the fore-legs in the genus mantis. 
rfhe antennre al'C setaceous, and the head large and 
broatl: to these characters may be atlded the sho1 tness of 
the upper wings or hemelytra, which scarcely cover 
more than about a thirtl part of the body, while the low
er wings are often very large and long. In their mode 
of life the pbasmata differ from the mantes; fcetling en
tirely on vegetable food. In the extraortlinary apprar
ance of many of its species this genus is at least equal to 
that to which we allude. 

The most remarkable is the phasma gigae, or giant 
phasma, \Mantis gigas, Lin.) 'fhis insect measures six 
or eight rnches in length, and is of a very lengthened 
shape both in thorax and abdomen, which are of a sub
cylindrical form, the thorax being roughened on the edg
es aml upper surface by numerous small spines 01• tubcr
cll·s; the upper wings arc small, green, and veined like 
the leaves of a plant, while the lower are very ample, 
reaching half the length of the body or faJ·ther, of a ve
l') pale transparent brown, elegantly varied antl tesse
Jatrd by <larker spots and patches: the legs arc of mode
rate length, with the joint• roughe11etl by spines. The 
larva and pupa or this spccit>s bear a more singular ap
pParnncc than even the complete insect, greatly resem. 
bling, on a general view, a piece of dry stick with srveral 
small broken twigs adhering to it; for this rease11 it bas 
been generally known in collections by the name of the 
walking-stick, a.nd under thili title is figured in Edwal'ds's 
Gleanings of Natural History, and many other publica· 
tions. It is, however, pt'Obable, that though of a pale 
brown in its dry state, it is in l'Cality green when lil•ing; 
the natural colour fading aftel' death as i11 many others 
of tlois trib<·. It is a native of the island of Alllboina. 
It may be added, that this insect either runs into SC\'rral 
varieties as to size and some other particulars, or that 
there exist in reality many distinct s11ccil·s, which have 
been confounde<l under one common name. 
. The pha•ma 11ilatatum is another ext1·aordinary spe

cies, anc.l seems to have been first described in thr fourth 
volume of the Transactions of the Linn:ean Society, by 
l\lr. John Parkinson. 

It i• supposetl to be a native of Asia, and bdon~s In 
tha~ ti·iue or. insects \~hich Stoll has calletl spel'trrs; a11d 
wlucb constitute a d1Bt1oct genus Crom Utat of manti,. 



PRE 

It measures six incites aml a quarter from the upper part 
of the top of the head to the extremity of the abdomen. 
'l'hc whole animal is or a flattened form, more especial
ly on tlic abdomen, which measures about an inch and 
a hair arrnss in its bt'oadrst part: the thol'ax is or an oU
tusrly l'homboitlal form, tbe slides s loping each wa) from 
the flattish upper part. The whole thorax is not only 
edgctl with spines, but has also several very sharp ones 
distantly scattcl'ed over iL~ surface. The head rises up 
backwar<ls into an ol.Jtusely conic shape, amt has scvc
i·al very sti·ong nnd la1·ge spines 01· processes. The ab
domen is cilgcd, almost thJ'nughout its whole length, 
with a continued series of small spines, to the numher of 
five on the side ot' each individual st•gmcnt: the extreme 
segments a1·c without spines. The thighs or first joints 
or the lowc 1· pair or legs a1·c in this insect rrmal'!-rnUly 
strong, of a somewhat triangular shape, antl beset with 
somf' strong spines; but the tibire or second jnints are 
arnu•tl \\ ith far larger and stronger ones. The gern·ral 
coluul' of the thorax:, abtlomen, a.nd head, is brown in tlrn 
dead, but miglit (ll'obahly have been green in tlie living 
animal. The "ings arc scarccJy lar·ger than the cl.vti-a 
01· wing-slirall1s, and seem ul'iginally to have been l'rd
tlisll; tile rips arc green. Thesr wings arc very strong
ly vrin<'d with lu·own filwcs; the wing-cases are of a 
sti-011g opake green, and wc1·e douUtlcss more \' ivid in 
the lh·ing insect: tliry have a great resemltlaucc to 
R pair ol' leaves. The mouth l1as four palpi, whic!i are 
rather long, and under the mouth are situated two kar
shaped org::rns, perhaps belonging to the action of that 
pa1·t. The altdomrH is terminated !Jy a kind of a ltoat
sliapcd organ, the keel of which possesses a considc1·alJlc 
spacu lJ<·neath the ahtlonrnn, so that fcwc1· seg111r11tR a1•
Jleat· on tha.t part than abovr. The concavity of tl1is 01·
gan ii;; CO\'c1·cd by a b:•1·minal scale am) bifid p1•occss, 
constituting the tip or the al.Hlomcn on the uppn part. 
On n1isi11g tllis valve, au onun, nearly of tlrn size ol' a 
}H'a, but of a 0101·0 lc11gtlw11rd form. is clisro,·c1·Pd 1) ing 
in the cavity br11ratl1; and on insprrting farthrr into tlic 
cnsity of the aUdumrn, a g1·e~lt many more om., <'X<H'tly 
simifal', W('l'l' found, lo tin• llU!ll!JCI' of five 01' SiX and 
twenty: thrse rggs are of a sli~lilly oblong shapr, but 
flattcnetl at 011c e1HI; tlH•y a1·e of a bro\\ n colou1·, aml 
nrnrkcd all onr with 1rn111e1·ous impressrd points, and 
)1avc on one side a ma1·k 01· t1nublc wavCL\ lim·, so tli s pn. 
sell as to rrp1·rsr11t a kind or c1·oss, a/Ii if rai-n·d on the 
su1-farc; the tlaltenrd rnd is su1To1111dnl hy a small 1·im 
or IC'dgc, a111l seems to br the part which opens at the! 
exrlusion of' tile Jarv~. sintc it 1·ra<lily s~1nu·atC'S from 
the i·t•st. On imm e 1·sin.~ snuir of these ova in wa1·m \rn
te1· and upr11i11g tl1rm, tl1e i11rl11dt·r1 yolk, of' a drcp ,nlluw 
culo111·, and of thr appl'arance of n trn11sparc11t gt1in, was 
tlisrnYt"l'l'd; and this, when burned, ani11·dl'll the usual 
snn•ll or auimal substant't.'S, hut in some it was accompa
nit:d IJy a slight drg1·ce of fh1~1·a11rc. 

Some in~.'-'rts of this genus. likc- the prerrtling, a1·e 1·e-
1nai·ka1Jh• llfl' thr cxti·cmr, nnd rvrn decl:'ptivr r<'S<'m-
1.Jlancc \\hich tliril' HPIH!r ,,ju~s bt•a1· to l<'~wrs of tn·c·s . 
'l'hi1o1 is a \\is(' pro\ isinn of nat11i·t• fo1· the srcn l'ih nf the 
animal a.;:ii11st the attacks of hi11ls, as \H·ll as ·ro1· Ilic 

:~~~::~l.~·t~);:;·lH~;~~~:~:l,t' ;~ ~;:It;(!'~ s:~~· ~·l~t1~~t~r ~~~';,·: 5ittiug 
1'111~ \SA~T. See l'u.t< l\~us. 
VOJ •• 111. )g 
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PHELL.\NDRlU:\I, water-hemlock, a genus or the 
digynia 01·dcr, in the pentandt·ia class of plants. The 
fl.urrts of the disk arc smaller; fruit ovate, even crowned 
with tile pe1fantliium and pistillum. Th e1·e a1·c two spe
cies, one ol' which, viz. the aquaticum , is a 11ati"·e of 
D1·itain. This g1·ows in dikhes and ponds, but is not 
very common. The.stalk is remarkably thick and di
chotomus, and grows in the water. lt ii;; a poison to 
hnl'scs, bl'inging upon them, as Liunreus iul'orms us~ a 
kind of palsy, which, however, lie sup1mses to be owmg 
not so m urh to the noxious qualities of the plaut itselr, a:S 
to those of an insect whii'h feeds upon it, li1·cr tli113 within 
the stalks, anti which he calls curculio p;.u·aplecticus. 

PHlLADELPHIUS, thl· pipe-tree, 01· 111.ock orange, a 
genus of the monngynia 01·!.lcr, in the icosandl'ia cla::;s of 
plants. Tlie species arc: 

1. The co1·011arius, white syringa, or mock ornngr, 
has been long cultivated in tlic gardens of tllis count1·y 
as a flowet'ing shruh; it is not well known in what roun· 
t1·y it is to l.rn found native. 2. The scoparius. s . The 
aromaticus. 4. The Janigc-r. The propagation of all 
the so1·ts is \'ery easy: they arc iucreasetl by la)'Cl'S, 
cuttings, or surkc1"S. 

PlllLLYREA, moch privet, a genus of the monogynia 
ordt'I', in tl1c diandria chu;s of pla11ts. Each flower co11-
tains two males and one female. 1.'hc1·e arc tl11·ce spe
cies, all of them slirnbhy plants, and natives of France 
ot· Italy. 

1. Phillyrea media, the oval-leaved phillyrra, or mock 
p1·ivrt, 01· tlic mediral-leavetl pbillyl'ca, a tall cvc1·grcrn 
slirub, native or the south or E.u1·opc. 2. l:>hillyrea lati
fulia, tile bl'oad-lea,·cd p!iillyrca, or mock p1·ivct, a tall 
evc1·g1·rr11 s l11·11U, 11atirn of the south of' E111•tqw. 3. Plii1-
lyr•ra n11gustil'ulia, the na1Tow-l\•aved 11hilly1·ea, or moc:k 
lJl'iHt, a (\(>f'ir!uous shrub, 11atirn or Spain and Italy. 

l">lllLOLOGY, a sciL·ncc, or l'rttlH'I' assemblagu of sc-

~~11;~~: 1 ~i1~; ~~1,c~·;~~t~~;:is~ 1~·~ ~c:~f ti~i'~:,~,1~ mar, l' hetoric, pock y, 

l'lllLOSOl'll\". Sec ExPERn!E);'l'AT.and NATUR!L 
Pu 11~osur 11 \'. E-ru1cs . &c. 

PU LLYURU}!I, a gl'nus of the class a1ul order mo
na11dl'ia lllJ11og111ia. T'hc spolllie is Oll "-fl o\nrcd: pcri. 
anthium nnnr; coJ"olJa fom·-prlallrtl, ir1·cguhu·; capsule 
thrct'-celled, mauy-sccdctl. Thcl'C is one species, a lied' 
of Clii11a. 

PHLEBOTOMY. Sec SuRGERY. 
PULE UM . cat's.tail grass. a gl'nus of the friand1·ia. 

dig,' nia chtSR of plants, tlrn rol'olla ol' wliicli co11si.;;ls of 
bHJ \'a)vf's; and thC' seed . "liid1 is si11,e;lc, is incltulctl 
witliin th e calyx and co rnlla. There a1·c four species. 
See Hu~BASDRY. 

l'll LOAS, a g"C'OUS of vermrs trstar<'a; tl1r animal an 
as r idia; slicll IJ in-lh 'c-, dirnrirntc, with srvf'r·al ksse1· tlif'.-

~\:;~~~~rll: t:1!11i~!:~rlh)~~c~:~~;:i~;~:t·~,:t~l:!1~1:~~:;~~;lJ1~::~.1~;~: :;~~ 
lii11gi·, i~ an incurve <l tooth. 1'1il' i11hahita11ts nf tlii~ g-1•
nus prl'lo1·att.• claJ. Spong) stones a111! wood, while in the 
yo11~1;.:.<'!' s ta t~·; .~u1d as they iru·1·casC' in sizt'. t'n1:u·gc ~IH'iL· 
hal11 t~t1n 11 \\ 1tl1111, and thus bt·rollll' imp1·is11111·d. Tlif'y 
c•.11ta111 a pho-;plint·ous liquor ol' gl'eat l.i·illianry iu t!ie 

~~\\;\:~·~~!it'~/,i,:·1!1\.illl~:;;;11:~.t~: .. ~,·~1~t:·,~.~:·i 1i.: .touclit·s 111· h~p-
All that we Cil'l kinw '.til11 ··11"a :1 .' • t'·,l1 •' , ~st 
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h:wr pcn<'.'trated t11r!'lr ~ub~tances "hen n~ry small, bc
causr the 1·11~1'<l1JC'C nf the hole i11 which the phloas lodges 
h ah\ 11):-i murh lr~s than t11c im1e1· pa1·t ol' it. a11d iudcc<l 
than llie slu:ll or ti!(' pliloai, itsl'!f. Hence SHOii' ha\(' sup
post•d that tla<'y \n'H hatched in hl)lcs acridentallJ fo1·m
td in stcrnr'I, am! t bat th<'Y 113.turally grew of such a 
shape :15 \\a'i ntTt'ssa1·.r to fill the Ca\'ity. 

'I'hl' i.,,)t; in '' :iirli thrsc insects lodge, are usually 
h\kr a" tlet' (h at h·ast. as the shells themselrcs am long; 
the li,:;;un· nf the l1.1les is that or a truncated cone, ex
crpt:11.i; that tht•)' a1·t~ tr1·minated at the bottnm l.Jy a 
ro1.11drd r<l\ity, and t!t('ir position is usually somewhat 
ohlir111c to thl· IHH'i :;t111. The openings of tht'Sl' hr1ks a1·e 
wl1flt hd1·ay tlil' pldn:t'> hdng in tl1t· stone; hut tltey al'O 
ah :IJ s \'CJ'Y s1uall in propo1·tion to the size of the fish. 
'l'IH·r~"' SN'mS to l.lr W> p1·0~1·('sr;;h'e motion of any animal in 
11afl11'l' so blow as that ol' tile pliloas; it is imllll'l'S<'d in 
t.ht· h11Je, anti lias no 111on.•me11t except a small one to
wa1-d~ the rc11t1·e of' the ea1·tl1; and th:s is only lll'opul'tion
cd to the g1·0" tli uf tlic animal. Its work is' rry diflicult 
in its motiou; I.Jut it has great time to pel'f'o1·m it in, as it 
onlJ mons <lnwuwa1·ds, sinking itself 1lceprr· in the stone 
as it incrra!-.es it!-.elf in 1.Julk. That part l.Jy means of 
whH1 it performs this is a fleshy sul.Jstancc place<l near 
the lowe1· l'xtremity of thr sllrll; it is of the shape of a 
lozrngr. and i'i con"lilleru.IJly large in proportion to the 
size of llrn anim:tl; and though His of a soft sul.Jstancc, 
it is not to l.Je \\ondercc.I at that in so long a time it is 
ablr, by corn;tant WOl'k, to bu now into a hard stone. The 
ma111w1· uf theii· pel'f'orming tliis may be seen l.Jy taking 
one ol' them out of the stone, and ;pJacing it upon some 
soft clay; f'u1· they 11 ill immediately get to wol'I< in brnd
jng and extending that part allotted to dig l'o1· them, and 
in a few hours they will bu1·y thenisehes in the mud in 
ns large a h11lc as thC'y had taken many yeai·s to make 
in the stont·. They fintl tittle resistance in so sort a sub
stance; and the nrces(;ity of their hiding themselves cvi
tlcntly makes them hasten their work. The ~,nimal is 
lodged in the lower half of the hole in the stone, and the 
upper half is filled up by a pipe of a fleshy substance and 
roniral fi~urr, tl'llncated at the end. This they usually 
t~:x.tend to the ol'ifice ol' the hole, and 11lace on a level with 
the surface of the stoue; I.Jut they seldom extend it any 
fal'ther than this. 'rl1c pipe, though it a11peai-s si11g-Je, is 
in reality c-ompose<l of two pipes, or at least it is com
posed of t\\o parts separated by a membrane. The use of 
this pipe 01• proho~ds is the same "ith that of the probos4 

cis of other shell-fish, to take in sea-watel' into their bo 4 

dirs, and aften,ard~ to throw it outagain. In the mid
dle of thdr bodies they haTC a small green vessrl, the use 
of"hirh has not yctbten discovered. 'I'his, when plunged 
iu spirit of wine, becomes of a pu1·plc colour; bot its co
lour on linen will not become J>urple in the: suu ltkc that 
of the murex; and eHn if it would its quantity is too 
small to make it woi·th prrser,•ing. 

The J>hloas is remarkable for its lurninou• quality. 
That this fish is luminous was notir:etl by Pliny, "ho ob. 
serHs that it shines in the mouth of the 1wrson who 
cats it; and if it touches his hands or clothes, it makes 
them luminous. llr al'o says that the light dep!!ntls upon 
its moisture. The light of this fish has furnish1•d t!latte1• 
for various obsrn·ations and <'Xperiments to M. Reaumur 
and lbe Bolo5nian academicians, especially Beccuius, 
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who took so much pains "ith the suujrct of phospl10rral 

lig ... ~i: Reaumur obscnc:i.;, that whereas other fi"ihL·s gi\'c 
light when they h-'ml t11 (H1trt·c-c1ic·t·. this is more luminous 
in pt·opurtion to its l.Jei11g frrsli; that when theJ are dt·ird, 
tht·ir light will l'~\-h'e it' 1lu·:r a1·c moistened either wirh 
fJ•t•sh 01· salt watt'r, but thnt hl'andv immcdiatrly rxtin
guishcs it. He cmlearnurrd lt> ma-kt• this light pe1·ma
nent, but nonr. of his sd1e11H'S surt:ect.lccl. 

Tlw atte11li1.rn of the Bulognian academicians wa.'i rn
.0,<ll;'<'<I to this subject by )1. l!'. Ma1·,ilius, in 1724, wl10 
l.Jrnught a m11111.Jc1· of tlH•sc fishrs, aml the stones in ~\'liid1 
they wnr cucloscd, to Bologna, 011 pu1·posc fu1· lhcu· cx
ami11atin11. 

Ilc-ccal'ius oltsrrvecl, that tho11gT1 this fish crasrcl to 
shine "hrn it IJccame p11t1·id, ) ct in its most pntrid 
state il would shine, and make the water in which it wa~ 
imml'1·sC'1l lu111i11ous wl1cn it was agitated. GJlcatius and 
Montius found that winr and dnrga1" extinguished thi!i 
light; that i11 common oil it continued some <la} s, but in 
i·ct·tiiicd spirit of wine or ul'inr, hardly a minute. 

In ordc1• to obSCt'Vl' in what manner this light wa.c; ar
foctcd l.Jy different tlrg1·ees of heat, thrJ made use- of a 
Raumur"s thc1·momctcr, am] found that watc1· n11tle1·rJ. 
luminous l.Jy these fislws inc1·casctl in ligl.t till the lirat 
al'l'i\'Cd to 45°, but that it then became Sll<ldeuly extinct, 
and could not lie reviwd again. 

In the experiments of Ill•ccal'ius, a solution of St'a-salt 
inrreas1'<I the light of the luminous water; a solution or 
nitre llicl not incrrase it quite so much. Sal ammoniac 
diminishell it a little, oil or ta1·tar pet· dcliquium nearly 
cxtinguishctl it, an<l the acids entirely. This water puul'ed 
upon fresh calcined gypsum, rock crystal, ccrusc, or su. 
ga1·, 1.Jrcame more luminous. Ile also t1·ied the effects of 
it when poured upon various other sul.Jstances, but there 
wa'i nothing very 1·emarkabte in them. Aftci•wards, 
using luminous miJk, lie found that oil of vitriol extinguish· 
ed the light, but that of tartar inc1·oased it. 

'l'liis gentlemen had the curiosity to try how diffrrent
Jy-colo111·ed substances were alfcctec.l by this kincl oflight; 
and having, for this p111·pose, <lipped scve1·al ribl.Jous in 
it, the white came out the brightest, next to this was the 
yellow, and then the green; the other colours could hard· 
ly be pc1·ceivcd. 1t was not, howc,·er, any particula1·co
lour, but only light, that was 11crrei\'cd in this case. He 
then dipped Uoards painted \\ith the different colours, and 
also glass tubes filled with substances of different colours, 
in watcl' rendered luminous by the fishes. In both these 
cases, the red was hal'dly visil.Jle, the yellow was the 
brightest, and the violet the dullest. But on the boards, 
the blue was nearly equal to the yellow, and the grcrn 
nwre languid; whereas iu the glasses, the blue was infe
l'ior to the green. 

or all the liquors to which he put tl10 phloadcs, milk 
was remlel'ed the most luminous. A single phloas malle 
scvcu ouncl's of milk so lumi11ous, that the faces of per· 
sons might be distinguished b) it, and it looked as if ii 
was transparent. 

Air appea1·•d to be necessary to this light; for when 
Beccarius put the luminous milk into glass tubes, no ngi· 
tation would make it shine 11nlr&8 bubbles of air were mi:<· 
ed "ith it. Also Monti us an<l Galeatius found, that. in 
au exhausted receiver, the phloa.s lost its light, but the 
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watrr was somrtimu made more luminous; which they 
ascribed to the rising of bubbles of air through it. 

Hecrarius as wrlJ as Rraum11r, had many srhemcs to 
render the light of these phloacles permanrnt. For this 
1m1·posc hr kne:ulrd the juire into a kind of paste \dlh 
flnur, aml fou1111 that it would gh·e light when it was 
i111111r1·sccl in warm water; but it answered best to prc
Sl'l'H tlie fish in ho1le). In any other method of prcscr
,·ation, the property ofberomi11g luminous would not con
ti1111e lnnge1· than six montl1s, IJut in ho1wy it hatl lasfl'd 
abo\-e a) ea1·; amt thc:n it would, when 11lunge<l in \\arm 
watr1•, give as much light as enr it had rlone. 

I>ll LOMlS, the sage-tree, or Jerusalem-sage, a grnus of 
the g) 111110 :- tH' l'mia 01·du, in the didj:namiaclass of plants. 
'l'hC' ntlyx b ~u1gul<u·; corolla, upper lip incumbent, ro111-
}H'C'Ssl·d, villOS('. 'J'herr al'C 22 species, all of which ha\'C 
}H'rennial 1·oots. allll of many the stalks also al'C 11c1·en-
11ial. The latte1· 1·ise from two to five or six feet high, 
ancl arc atlol'ncd with yellow, blue, 01· pul'pl c flowers jn 
'l'<h•H·ls. 'l'l)(·y al'e all ornamental vlants, antl deserve a 
plaCt" in ganlcns 01· g1·crnhouses. Some are sufliricntly 
hardy to endure the ordinary winters in this climate, 
l>ut they 1·rq11i1·r a prrtty warm situation. 

l'HLOX. lyc/111idea, or basta1·d lye/mis, a genus of the 
n101111gJ 11ia ordl'r, in the pcntandrj:ca rlass of plants. The 
cnrulla is ~alH'r-shapccl; filatn. unequ al; stigma t1·iftfl; 
cal)·x: prismatical; ca1hulrs tl11·ee-ce1Jc1!, one-seeded. 
'l'hcre arc 12 sprric~, all hut one nativesofNodh Amer
ica. The}· h:n e p<'ren11ial roots, from whirl1 arisr l1r1·ba· 
ceous stalks from nine inchQs to two feet in height, adorn
ed with tubulated Uowrl's of a while or purple colour. 
TIH'J are 1nopagatr<l by off.,t·ts, and wiJI bear tile winter 
in this ro1111t1·) · They rcquil'c a moist 1·irli suil, in which 
they thrive b€.·ttcr a11d grn\v taller than in any 0L11c·1·. 

l'llOCA. seal, a genus ol' quadrupcdr:i of the 01·ile1· fc
rre. The g<•nrric cha1·artc1· is, fore-teeth in the upprr 
jaw six, pointed. pa1·alld, the cxtcrio1· la1·grr; in thr 
luwe1· jaw fou1·, blunlisli. prmdlel, tlistinct, equal; canine 
krth one on eac:h sit.le in both j:tws, largr, point<'d; tlrn 
1q1pr1· ours distinct from the cutting-tl'eth, the l1ml'l' 
from the grintlcl's; gri11dc1·s firn on each s ide alrnn·, six 
brlow, olJtu~t·ly tricusp idatrcl. This grnus is ma.l'inc. It 
i8, lurnnrr, so constituted as to rrqui1•eurrasnnallJ i:.omc 
iutrrrnl'i of r1• posr, and enn a consi<lcrablc tlrgrrc ofcon
tin11a11ce, on d1·y land; forsaking, at partieular pcl'ioclc;;, 
thr W<lh r. and cong1·cgating 111 ''ast multitu<ll's 011 tlic 
sh01·r"i, on tloating irr, or on i11s11latcd rocks, cspc<.'ial
ly du1fog tl1l' St"ason i11 \\hidt tile )Ollllg' a1·e prnduct·cl. 
St•c .\~.1Pnrn1ous. T'llcrc a1·c aiJout 19 species, the most 
uotril or \\ldrh a1·e: 

l. Phom \•itulina, the common seal. is a natin• of the 
Enropeau seas, and is found al.lout all the roasts of tlic 
nn1·lhern IH•misplirrr. nncl even rxtr11ds a~ f:.u· <ts tlir up
}ln~itc onr, !J e rn~ srcn i11 vast 11u111llc1·s about tlw southt•rn 
p 11 la1• l'('µ;inn!f, It hlso inh•lbits some freslt-wat,•r lak<'s. ag 

that or Baikal, Oron, &c·. anti in tltrse lakt•s 11 is ro11sicl 
fralJI}' small\.'r, but much fatter, tlian "he n foum.l iu the 
Sl'i\, 

Tiu• ~izc of thr seal variec;, l111t iti:t gC'nrral lrngth qcrmCJ 
to be· f1·,un lhl' to six ft'<'L The lirad i'i l ar.~r antl rnun·I, 
th1• 11N k "itnall awl slinrt: nn earh 'iide tlic mouth arr sit-
11at1·d .,,.,.,'!'al sfroug \ ilni-. ... oc •H' wlii ... kr1·"1, enl'h hail- ht•· 
ing marked throughout it::>" hole kngth '' itl1 ntitnc1·ous al-
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ternate contrartions and dilations. Thr part. about the 
shoulclel's and b1·east ai·e nry thick, and thence the body 
tape1·s trrn-ards the tail. The eyes arc bu·ge; there are 
no external ears; the tongue is bifid or cleft at the tip. 
1 'hr lrg"i are so very short as to Ue &rarrely perceptible; 
and the hiuller onrs are so placed as to Uc onll of use to 
the :.ini mal in swimming, or but Vt'l'Y little to assist it in 
walking, bring situated at tlie cxt1·t·mity of the luuly, and 
close to "ach other. All the feet arc sbngly we1Jb1·d, but 
the hinO on. s much more widrly anil conspicuously than. 
the fore. The toes on all tht" ft·et ar·e five in number, 
and the claws al'e strong and sharp. The tail is ·Hry 
sllt•rt. The whole animal is covcz·cd with short thick-set 
hair. Jn colour the seal va1·ics consitlerably. bring some
timL'S g1•ey, sometimes Urow n 01• blackish, and soml'timrs 
var·iously patched or spottct.I wiih \\ llite or Jl'llo\'\i.sh. 
When these animals rnllect tflgctlicr in great numbers 
on the shore, they iliffose a vc1·y strong and disag1·~cablo 
smell. 

Seals may often be obscrved sleeping on the tops of 
rocks, near the coast; but wl1en app1·oached tht·y suddenly 
precipitate tl1rmsr lves into the water. Somctimri;;, how~ 
e\'cr, their sleep is very profound, and it is cten affi1·mcd 
by some that the seal sleeps more pl'Ofo1111clly than most 
othrrs quad1·u1H·ds. The seal is po%csscd of a cunsidl'ra
ble cleg1·ee or i11telligcnc". and may Uc tamrd, so as to Uc
come prrl'crtly famil1ai- with those to \\hose ra1·c it is rom
mittcd, a111I C\cn to rxhil.Jit sc,•e1·al trirks and ~1·sticula
tion"t. Ol'tltis wcha,·c numerous cxa111plrs. The frmale 
seals p1·oducc tl1L·ir young in the wintc .. season, and sd
dom b1·1ng mo1·c than two at a bi1'th. It is said that they 
suckle tile young for about the !Space or a fortlinight 011 

the spot where thry we1·e born, after which tht'y take 
them out to S<'a, anti inc;truct them i11 swimmi11.i; anti scrk
ing fo1· their fool.I, whirh consist not only of fish, but uf 
sca-wertls, &c. &c. ,.fl1e11 the )oung are fatiguctl, the 
pa1·L·nt is s<1id to cany thrm on its IJack. The seal is 
sup po.se ll lo Lie a long-lived animal. and Bumm is nrn in
clined to Suppo'C that it may attain to t!Je ag(• of a llUO· 

d1·cd yrar~. The voire of' a foll-g1·ow11 sral is a hoa1-se 
1'.i111I of so1111cl. not uulikr the IJarking of a dog: lhat of the 
young J'l'semblcs the mewing of a kitten. Thry han•, 
howl'n1·, like most othe1· quadrupetls, \'arious inflections 
ol'rnicr, acrortling to th(• passion~ with which they are 
in.,pi l'ei.I. They arc said to drlight in th11ntlrr-stormi;;, 
aud at surh prrir1<ls to sit 011 thl' 1'61 ks and cm1frmplntc 
"ith scrming th· light the cmn ulsioni; of tlic ekmcuts: in 
thi!; rrspcrt tliffrring \\ idrly from tli(• t(•1·1T~fri,tl 11uaclru. 
prds, wliirh a1·c l'Xf1·e1111·l) let 1·ificd at surh tin1es. SPnls 
arl' gr111.: l'<1lly \ r1·y fat. and a1·e hunted in th(• northern 
1·cgio11 s for t he sake nf' thrir oil, wliwh f1>1'1ll"i a grrat ;u•. 
ticlt• of'romml'rcr: thl'1r skins a lso ;t r r mur h uct··d f11· ya. 
•:iou~ ~co 110111ical pul'poses. Sec I>latc CVI. Nat. Uist. 
fig. ,,,3,, , 

2. l'liora u~ina, u1·sinr sra1. 'I1l.1is i~ onr oftl1r Jar.g
crsc:il", grnw111~ to the length of t·1~ht frc•t. ard \H'i;li
in;.; ei!-)ht l11m.lrrrl pounds. Thr ft.male falls far slio1·t of 
tin• sizt• an<l \Hight of the m:ill". The kn;;th nf the fo1·c 
lrgs i-; al.rnut h\Cllt)·-l'our inl'iu·s, a11tl th1·) arr h•..,s im. 
11 u·1·..,t•tl in thr I.me!~ than those of ufli :· I' !lh'alo;; the f·l't are 
formc•tl with toes. b11t an· rovrrril with a nakt•1l ,ki11. anJ 
han· mrrd) tl1r 1·udi111rntsof 1.1ail"i~ ghin.~ them Utl' npp1•a.
rauce,of a turtlc"s fin; the hmd lei;; al'c t11cnt)-t110 in-
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chrs long, and are fixed to tl1c body behind, but are ca
pable ofbringhronght ri11itt> fon,ards orcac;io11all:. so that 
thr ani11rnl r::in l'ub its h-·nd with thrm; tht•sf' fr<'l arc <li
viflrd into fi\'e tors, sq1arat('(] by n la1·gc \\rb. :-intl are a 
foot broad: the tail is 011ly twn inc lies lo11g. Till• hai1· is 
long and l'Ough, and IH•11rath it is a s•ll't tlown of a bay 
colour; on tlir m·rk ol'the mak• the hair is upright, and a 
Jittlr 11111;1"1" than 1h<' 1·rst. The gr1wrnl cnl11ur of' the 
n11imal is ~l:i1 k. hut thr hair of the old unl'S i.; tippt•tl with 
g1·rJ, a11d tl1e frmall'S a1 e ri11rreous. 'lhe flt sh of 1hc Fc
maks am\ the y111111~ is said to 1·esrmblr lamb, and tl1e 
yo1mg au· said to he a'i goml as surki11g pi~s. 

Tla•y li,·c in familirs; t•nrh male has from d~l1t to fif
ty frmaks, \\ hom hf' g11a1'l!S with tl1r je;donsy of :rn 
};a~trl'll nw1rn1·rlt. Though thry lie h) thot;samlR 011 thC' 
sl11wt•, rarh family 1',(•1·p ... itsrlf srp:u·:1tc frnm tht· nst, 
arnl is somt·limC's Ml 11tllnr1·ous a<; to amouut. to :1bOH' a 
h11ntlrl·d. Tile old ;u11mals "hirli lia\'C bC'l'n drsc1·lt'd Ly 
the frmaks. a1·e said to Ji\ e apal't, am! al'C most rxrrssive
)y spknrlic anc\ qu:inrlsomc. The) a1·e ex I rt nu•I) fhrcr, 
anti enu1·mousJy fat. It somrtinll's happt'11s that they 
a111ll'oarh or· intrude upon each otlir1··s station, in \\liirh 
rase a hattk rnl\ul's brtwern thr two irnlh idual~; antl 
t fH'J, in the CtJHtlirt, rli~tul'L t hr l'<'JIOSC of some of their 
nri~fdJOlll'8. till in lhr rnd the dbconl hrcon1rs uninTsal, 
and is in a ma1111r1· SJll't'atl through tltc "hole sho1·e. 
Exrl11~iH of thr cm1t1·sts brt\Hrn these solita1·y males, 
!'..i111ila1· dis:1g1«•tmc•nts takr place bet\\l'en those \\ho li\e 
in a morr soda) statr, rithl'I' from i1wading each othr1-'s 
~rat~, ('11dr:n nl'ing to allur·e the frmalrs, or iutrrf'rring 
in thl' llii..p11ks of their· 11eighl.rnurs. These ronHicts are 
'e1·y violrnt, and the \\Ou11t!s tlu.>y i·ect.•ivc al'e 'el')' ckr11, 
and rrsr111ble th<' cuts of a sabre. At the rnd of thr fray 
they fliug themsrhes iuto the sea to" ash :rn a) the bloot.I. 
'!'hr) show a grrat attachment to their JOtmg, a.ud show 
tt.11 the signs of thr drrprst concern on losing them. 

Tho ursine seal is an iulia.bitant of the islands in the 
Tieighbom·hood of Ksuntsrhafka. Jn these islatll)s U1ey 
Rre sren f'iom Junr to Srptcrnber, durfog \\hich timethl·y 
hrrrd mul rducate their young. In Septcmbe1· they are 
Raid to quit thrir slati011s, and to retu1·n, some to tl1e 
.Asiatic, amJ son1e to tl1e Am{'J'iran sliol'e; but a1·c gcne
J'ally ronfi nrt.1 to a ~Jrnre in those staC) bet"' N'n lat. 50 
and 56. Thry S\\ im Hl'Y swiftly, at the rate of seven 
miles an hour. and arc nry fie1·ce a11d strong. Tl1ey a1·e 
~aid to be Hl'Y tr11aciuus of life, and to lite a fol'tnight 
after 1·rceiving s11C'11 wounds as woultl immcdiatt"ly des
troy almost any otht'r animal. 

s. J>Jioca konina, boUle nosed seal. This specirs (in 
the male) is distinguished by its projectil1g snout, "hirh 
hangs sen1·al inchrs on•r the lo\\C'J'ja"; the tq1prr 11:u·t 
co11sic;;ti11g of a loose \Hinh.led skii1, \\hich the animal, 
wl1rn angl'y, has a power of inftatinr, so as to ghc the 
nose au arched 01· hookril :lJ11warance. Jt is a' t'J') large 
fl;JlCdrs, tlu• m:de mrasuring l\H11ty, and tlic female almut 
eightrrn fert in lrngth. The feet are ~hol't: the !1inder 
onrs wlbbed in such a manner as to l'Csrmble a krnt.1 of 
fins. 

Jn the Bl'itish l\Iusrnm is a tokrably wrll preserved 
skin of a frmale, "hirh furmel'ly belon.~ed to thr musr
\lffi of the RnYal Society. rrhis sprcks i11habits lhr sras 
about Nrw Z~·aland, thf. island of' Juan ft~e1·1HllHll z, ant.I 
the Falkla1,1d islands.. In Juao Fernandez, during 1he 

b1'erlling-senc;on, \•iz. in June anil July, they are 'irrn in 
g1·r;1t numbel's surklin.~ tlit:ir) ouug on the shorl'. Tht·y 
b1·ing t\\O JOUttg at a bii·tlt; the females arc obsrned tu 
bt· n.ressinly litTcc du1 i11g tl1c time of !'raring ll1e 
)'Otmg: towards enning both the male and female swim 
out a litllt• way tu sea, the ft·nrnlc bea1·ing the J01111g 011 

her bark, wllirh it is said the rnalc fr<"qucutly p11slws oH~ 
iu 01·dt>1· to ubli!Zc thtm to rxl'l'tise tliei1· swim111i11g- po\\'
e1·s. On the a1Th al pf 1ltrsc animals on the IJ1°el•di11g. 
islantls, tl1ry al'esaid to brso excl'ssivcJJ fat as to rts('m
bk skins of oil; the tl'emulous motion of the bluf>brr be .. 
i11g plailll) 11rrc cin1.Lk ht neath the skin. A sin.t;-lf• nnf. 
m:11 has bt"r11 known to )if'ltl a butt of nil. an!l to be so 
foll of blood that \\hat has 1·u11 out has filkd two lto~
licads. The lksh is catahk. Lord A11son's sailn1-s ate 
it under !ht• tk11nmination of beef, to distiuguisli it from 
that or 1 he sea:, \\ liicl1 thry termrd lamb. 

4. Phora julrnta, sea lion, or leonine sc-al. This ii 
so tt-1·111rd from tile lal'gt• ant.I Joose mane or Hoating hait· 
with \\hich the ht·acl and neck ufthrmalr a1·cfur11ishrd. 
'The nose is sho1·t and turns up a little. the ryrs arc lngr, 
tl1l' '' hiske1·s very Jarbc and stl'nng, the hair 011 the whole 
Lrnd) is bmootl1, short, and glnssJ, its rolour is a clc<'p 
lmrn 11; hut those of this SJH'drs w liich :u·c founcl in 
Knm1sc hatka a1·r said to ht 1·cclc.lisb, and the females 
t:.rn 11y. The males arc far larg1•1· than fem01lrs, antl 
grow from the Irngth of from h'n to fourteen feet; the 
frmalrs al'e from six to eight lt>et, anc.J ofa more slr11clrr 
furm than the males. The wright of a full.gl'own male 
is from twclrn to fiflern huntfrcd pounds. A still great
er size has been ascribct.l to those of Falkland isles, ,-iz. 
that of t\\(•nty-flve fret in Jcugth, and nineteen 01·twenty 
fret round tl1c shoulders. 

These auimals inhabit, in vast numbers, the islands 
called Penguin ant.I Seal islands, near Cape llesin>, on 
tl1c coast of Patagonia; and arr found within the Magel
lanic straits, and on Falk I ant.I islands, but han unt been 
discuvel'ell i11 any otl1c1· put of the: southern hcmisphrrr, 
nor in any othrr J>lace nea1•c•1· than the sea between Kamt
sdiatka and America. ThC'y lhc in families tlistinctfrom 
the w·sinl! and othrr srals; thri1· ma11ne1·s, hO\\l'\ rr, are 
nca1·ly thr same; they a1·C' pol) gamous, each male being 
acrum1rn11ict.I by from two to thi1ty females. r:f'hc malt's 
utter a snorting souncl, ant.I occasionally roar like bull~; 
the \•oirc of the remaks resembles that of cal\'es, and the 
young ~!rat like lambs. The food of the leonine seal 
consits of the smaller kinds of penguins, fish, sen ls~ &.r. 
but t.lu1-ing the hreeding-scason tlicy are said to fast rnr 
tlm~e 01· four months, t.lul'ing which time thry S\\allow a 
number of large stones, in or<lu· to keep tl1eir stomacl1s 
in a diskndccl state 

5. J,liora Jupina, uri~nr seRI. This is a smnllrr spe .. 
cies than tl1r for·mc1·, being found from about tln·ce to 
eight fer! in lrngth. The body is thick at the shouldm1, 
and g1·a1lally lrssens to the hind lrgs. The head resem
bles that of a dog\\ ith close-cut ea1·s; the nuse is shol't 
and hlunt: in the month are six cuttin.~ teeth aboH. and 
fo11r below; tl1t.' fore fef't ham four tot's indosrd in~ mrm .. 
b1·anarrous sheath. so as to ref)cmble fins· and the hind 
fret are hid in a rnnti11uation or t.lie skin' of the brc1;. 
ancl haYe fi,r toe~ 0f 11ner111al IC'11.~th like tht> fin~<'lS t! 
the liuma1~ hand; the tail is t~u·ee inches long; the.skin i& 
conred with two sorts of h:ur, Olle like that of au ox, 
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the otht'r harder; t11c colours arc ''ariour;,;;. Thes<' ani
mals arc thr sca-wolvrh mcntiuncd l>y navigators off the 
island or Loi.Ins nra1· tin~ rivC'1· Plata. They are sai1l Lo 
ap1>car tl1e1·e in vast mullitudrs, aml to nu:et the sliipc;, 
m1tl (•ven lo ha11g at the sl1ip"s sitlc by thei1· paws, stern
ing to stare at and :.ulmfrc the u·cw, tlH·n tfrop off and 
l'Cturn V1 thci1· fo1·Hu·1· haunts. The natives of Chili kill 
thc111 fo1· I he sake of their oil. 
PJ:lIB~lCOPTl!:RUS, or FLnHNGo, in ornitl1olgy, 

genus of IJird<; brlongiug to tl1c order of gl'a!l:e. The 
lJrnk i•; nak(_·d, tcethrd, ant1 bent, as if' it was broken: the 
nJ:-.t1·ils ue lim·ai·: tl1c feet al'c p;.1]matcd, and fou1·-tucd. 
The1·e is but one ~peril's,' iz. tli<' haJ1amcnsis or Catcs
bl', a native of Afl'ira and Atuerica. 
·This !Jinl rcsemUks the hcr1rn in shape, excepting the 

bill, ~\h i ch is of' a vcl'Y singu la.1· form. 1t is two ) cars 
olt.1 Ucl'ui·c it al'l'i vcs at its ped'cct c11Jou1·, and t/1c11 it is 
entirely rec.I, excepting the q11ill-featl1crs, which ai·e 
black. A 1'1111-grnwn one is of rqual weight with a wild 
duck; aud when it stauds eJ'cct, it is five feet lligh. The 
feet a1·c wcUIJcU. The flesh is delicate, and most 1·t·sc111-
bles that ur a partridge in taste. The tongur, a!Ju\'C any 
other part, was in the highest rstrem with the luxu!'ious 
Romans. These Oi1·ds make their nests on liillorks in 
shallow watc1·, un ''Iii ch tl1ey sit with thci1· legs extend 
ed do" n, like a 1na11 sitting on a stool. '!'hey !J1·ced on 
the coas1s of Cul.Ja and the Bahama islands in tlte \Ves~ 
lndits, anfl i'l'l'que11t salt water only. From the p;uti
cula1· sliape of its biII, t!tis 1Ji1·d, in eating, twists its neck 
from side to side, and makes tlic upper mandi!Jle touch 
the g1·ou11d. They are very stupitl, aml will not rise at 
the rt'port of a g11n; nor is it any waJ·ning to tliusc who 
sur\ive that llit•.y st·c othe1·s kilk<l by their side; so that, 
by kec11ing liimstlf out of sight, a fowler may kiJI as 
.Jnany as he 11Jcasr!l. 

'l'hc.·se bil'lls prcl'er a ''arm c1imate. In the old conti
nent they arc not ol"tcll met with beyonc.l 40 1kgl'('es 
nol'th or south. Tl1ry ar·c mrt with eve1·y whcl'c on the 
African coast anll adjacent i.-;les, to the CajJC of Gone.I 
Ho11e: and sometimes on the coasts of Spain, ltaly, and 
those of France lying in the Mcditel'raucan sea; !Jcing at 
times found at l\lnrscilles, allfl for some '"ay u1~ the 
Rhone. In some seasons they frequrnt Aleppo and the 
pa1·ts adjan·nt. Tl11.•y are sec.11 aJso 011 the PCl'sian side 
of the (;aspia11 Sea. and thence alollg the westc1·11 coast as 
far as the WoJga; 1hn11,!Jh this is at uncel'iain times, and 
chiefly in consitlnaU! ... · Hocks corning from the 1101·th-east, 
mostly in Octolter and Novemlte1·; but as soon as tile 
wind changes they totally <lisappear. They b1·rr<l in 
Cape Vt•r<l isles, particu la!'I)· that of Sal. They go fol' 
the most pal"t togctlH'r in Hocks. c-xccpt in Ur·ecding time. 
They arc 1•c1·y nu111r1·01.1s at the Capl'; k.erping· in the 
day un the !Jorde1·s ol' tlte lakes and rivers, arnl lu(lp;ing 

~;·~1~1~~:;~~~~1~~:~l~~ i~a\~~~,~~,~~a~~:~'~f11°~1fi1~ 1 ~v~:~,~:;r ~:~11~fs 
of Amrrica, fn1111rnfing tlie sn.1111· l:ititudcs as in oilier 
quarters of the \\01·l<l; lH~ing fouud at l,l'1·11, Chili, (;:1y
c111n·. a11d the ninst of B1·asil, as W('ll as the n.H'ious 
i'ilamls of 1he W1·~t l11dirs. Sl oane found thr111 in Ja
mnirn. 'r1i1·n scrn at a dist an< r, they aprcat· as a n·gi
mn1t of sohlit•rs, !Jcing l'Rll.!;Pd along<;ide one anotl1c1·, 011 
t ile Un1·dt·rs or till' l'h·rs, St'<·1l'd1ing fo1· foot!,\\ hid1 rl1id'
ly consists of small fish, or the t•gg• of t)lem; and of wa-
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te1·-insrcts, wliicl1 they sea1'ch after by plunging in the 
!Jill aml part nf tl11• hrad~ from tin1r to time tl'ampli11g 
with tln·i1· feet to muc\Uy the watr1·. that their prey may 
be raised from the bottom. "hilst thry a1·c Jeetliug, 
one of L11em is sai d to stand srnt i 11cl, and tlic monwut !if: 
sounds tlie alann. the whole tlock takl'S "in~. This 
IJiP<l, \\lieu at l'CSt, stauds on one h·g, the other IJring 
t1rnw11 up close tu the !Jody, with tile liead plac."l'il umlrl· 
the wiug 011 that siiJe of the l.tody it stands 011. See l.lJatc 
CVI. Nat. Hist. fig_ SSQ. 

Tiley at'e sometimes caught young, and are b1·ouglit 
up t:une; but arc always irnpatil'nt of cold; anti i11 tl1is 
state will seldom live a great while. gradually Jo~ing 
tl1eit· culou1·t ilcsll, and appr1itc, aml dying f'nr wa11t of 
that food wldch in a statl· of natu1·e at large thoy were 
al..n111da11tly supplied witl1. 

PHCENJ.X, in astronomy, one of the constellations of 
the soull1ern liemisphe1·e, unknow11 lo the anril'nts, antl 
i11\ isible in our 11urlhen1 parts. SN• AsTHONO.\IY. 

PntEx1x, tl1e great palm 01· dale-tree, a gf'1111s of pJants 
brlo1tgi11g to tlic 01·tlc1~ palmre. Tile calyx is S- fHlrtccl; 
co1·olla 3-pctallcd; male stamina th1·ee; fl.'111ale pist. one. 
drupe ovate. Tl1cre isonlyonespetie ... . ' 'iz. the1lactylil'e1-:1, 
or common date-trcct a native uf Africa and the .Eastern 
countl'ies, where it gmws to 50, GO, and I 00 feet lii.~·h. 
The trunk is 1·u1111d, up1·ight, and stutldetl with Jll'Ot11Uc-
1~anrcs, "liich a1·e the vestiges of the drr.ayrcl Jeans. 
F1·om tile top issues fo1th a duster of lea.H's 01· U1·:wcl1es 
eight or nine feet 1011,g, <'xtending all round like an um
brella, and bending a little towa1·tls the earth. Tlir. Uot. 
tom part p1·oduces a numllel' of' stalks like those or the 
~1iddle, !Jn~ seldom shooti11g so. l1igli as fom· or fhc fed. 
£hese st;.11J .. s, says Allanson, diffuse the trre vr1·y cow,i
~e1:a1JJy; so that ~vl~1cre\'e 1· it nat111·ally g1·ows in fn1·t·st~, 
it _is extremely U1~1c11lt to open a J~assage thl'Ou.!;"li it<:i 
pl'ltkly !raves. 1 lie date-tl'ee was 111t1·odun·<l i11to Ja
maica soon aftel' the couquest ur the island by tht· Span
iards. rrl1erc are, hnweve1·, but fow of Lhem in Jamaica 
at this tim~. 'The fruit is so~ewl~at in the. sl1ape of an 
acorn. It 1s composed ~fa thiu, light, and glossy mem
b1·aneJ sor~ewhat peJluc1<l an<l yelf!rn ish, wf1icli contains 
a fine, soft,_ am.I p11lpy fruit, '' hirh is fi1·m, swrct. and 
somewhat vmous lo the taste, esru leut, and who Jr<;omr · 
and within this is enclosed a solid. tnut;li, anll hard kci·~ 
ncl, of a pale grey colour on the out"iide. and fi11dy mai·. 
~~ec.1.wiLlii11 like the nutmeg. 'l'lic liest arr l.t1•ouglit front 
l unis: they a1·e also ve1·y fine and good in J~.> .. vpt. anti in 
many pa1·ts of the East. Those uf Spain ~n<l Fi·anrn 
look well; but are nernl' pe1·frctly 1·ipe . ar111 very subject 

!~r~\~~~fi;nii~a!~istlli::t~·i~i~~~~-.s bcrn cstecme<l motlc1·ately 

Though tile c.late-trnc g1·nws cve1·y where indisrrimi
natd>: on tlic 1101-tlinn coast<i of A!'1·ic a. it is not cult int
kd '~1th care, .. ~xcept bcyou<l mr11111t Atla13; hrcau!;jc 1116 
heat 1s ~1ot sulhc1cntly pu\\r~-f:1I aJ. ing tl1c roa1,ts to l>r·in~ 
the fruits to -r1·opcl· matunty. " ' c slt:dl l1C'rc exf"a~t 
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1

~1~1~1~~~:\~t~ 1 ~~~t i ~1~~: 11~g )ift i 1~i~,1~::1,~~~i ~:;~I c1:~;q~1i'::~ \\'i1~ 
~r1'cnt u~es. tu ~d1irli it is applit'd. All 1l1at p.1 1·t of the 
z~:u·~, . '"l11 C~ l 1 IS nc:~1· m_ou!1t _-\t~ns, anti the 011fy p:\J•t of 

~~~~1 ; ·~~~c ~~~~ 1~ri~1l~r~~ 1:~; :1 l~•;1~;t ~t~;,. 1 ~~1·::~111~·:s t~·11~··~ 11
t
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almost entirely unfit for the cultintiou or g; ·ain, iis ~~i'; 
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]H'OdudioM of Uin.t l ... i11tl bring a little harlry, maize and 
snl'go. The 1h1tr-frt'r, howr\ rr. supplh·s the drfidency 
of co1·11 to thn i11h:1hita11~c; 111' thl'sc count1·lrs, anti l'ur
ni'.'ilH~..; lhrm \dth nlmosl 1hc \\Iii le of tlu'ir suh ... istrnce. 
'U1CJ h~·ffC Horks or ~lirc·p; hut 39 they a.re nr1l numc
rnm:, thry pl'l'srrn thrm fnr the sake of thcii- wuol; be
Hillt•s the lksh of these nnimal'i is ve1·y 11nwhnkc:;o1:ic food 
in cn1111trir:; that art• rx1·ess1nly warm; anti the:-)c pco
plr. tlioug-h ip;11ora11t, h:wr p1·nlia!1ly OC'cn tnablul Uy rx
],,...1·i1·11rc to kunw th:l.t it was sal:1tary fol' them to absbin 
from it. The date-ti·et•:-; arc planted without rtny onler, 
at thr rJi..,farwc of 12 feet or.e from the other, in the 
11ri~hhn1;rh<1oll of rinilds and streams, whirh issue from 
the sand. 1~·oresh of them may be seen hrl'e and the1·e, 
!-inmc of\\ hirh ;.ll'e st•n·1·al leagues in circ·unifncnce. The 
extent of thl'sC plantations c.1t•pcnds uplln the f}ll<tlllily of 
'"atrr whirh ran ht• 1n·ocurrd to "atrr them, fur tht·) 1·e
'l11irc nrnch nwist111·e. All these fo1·rst~ are intcrniix.rtl 
with ora11~1·. almond, anfl pt11nPgranate tre<·~, and with 
, ilu·s "ltirh t"isl ffHmcl tlir (l'unks of the date-lrc·cs; a11d 
tht• hrat is stl'nll~ cnnu~h to l'ipen the fruit, thou~h Uu.y 
are nrwr t:'l..pm;rd to tltc '5un. 

It is ge11e1·allJ in wintrr that new plantations of 111,; 
tree :nc formed. For this purpose those v.ho cult 1 ;lit~ 
tht·m take shoots ol' those wh:cli prn<lutc tile brc,t dat1 s, 
nn1l plJ.11t thrm at a small distance one from tile. olhcl'. 
At the end of thl'ee or fu11r JNl'S, thcsr shoot-;, 1f thry 
J1:wc been propedy taken cnrr of, begin to l.u:a1· fruit: 
hut this fruit i!i as ye! di·J· without SWl'et1wss, and C\Cll 
witlwut kc1·nelQ; they ncvC'r 1•carh tile hi~IH•st dt•gn•c of 
]U'rfcction nf which they ~u·csusccptihle till Liiey al'C aLout 
15 or 20 yoa1·s old. 

These pln.11ts arc, howfvl'r, pro<lucctl from the srrtls 
fa ken out of tl1e fruit, Jll'()\ id{·tl th<")' a1·c lh·sli. Tliry 
should Uc sown in pots £il!l•d with light 1·irh ca1·tli, a11c.J 
plunp;cd into a modrrak hot-hell of ta1111c1'

0

S ha1·k. \diirh 
should bt' kt•pt in a mmlrratc tempcrat11rc of lwat, antl 
tht• earth frrqucntly rcfn·shcll with watrr. Whrn the 
plants arr come up to a Jlrl>W'r sizf', th~y should be ~acb. 
planted in a f'<'11a1·atr. small p11t, filled" 1~h the sam.~ light 
rm·th, and plun.~ecl rnto a hut-betl agam; ol.J"tel'\ rng to 
l'CfrC'i;h thrm with water. as also to let tlicm IJa, c air in 
]Jl'npnrtio11 to the warmlh of the season, and the.• I.Jet] 111 

"hi th thry arr. plarcd. Dul'ing the sum11w1· time they 
~brnl!1 r1·main in thC' same hot-1Jct1; but in lhe IH'gi!l11111g 
of August they shoulc.l ham a grl'at .sliare '.'r ~i1· to ha1·
den thC"m against the apprnarh of wrnter; fo1· 1f they are 
too mut'h f1u·c·r1l. the)· "·ill Ile sn tcnc.lr1· as riot to be prc
scned throuf.;h the wintct• without murh difficulty, espe
cial!\ ir you ham not the convenieucy of a bark-stove to 
ker1l thei°n i11. 

'J'lie trcC's, hmYC\'r1·, nhirh spring from seed, nc,er 
produce so gonc.l tlatc•s as those tl~:tt a1·e raisrd. from 
shor1ts, tltry lu ing alwa) s poo1· and di .tastf'd. It is u11-
th11btP1llv b\. fp1·'·c.• of rultiratiou, and aftu scwral ge
neration~. tiiat tlu') :wqa1rc a gond 1palil). The clatl'
trc·es \\liirh han~ llrrn oa·it;inally ttti\\JI grow r11pidly, 
and we ha\l' hl'C'll a%ured tl1at the.)' l.Jca1· fruit 111 the 
fourth or fi~tli )I :ti'. Care is taken to rut thr i11ftJ'inJ' 
brand1t·s 111' tlir datr-frrr in pr11po1·tion as lht) 1·b~, aud 
a pit·rr of tl1f' rout is ah\ a! s ldtor .son~r i1:i-lit·~ in kngt~1, 
whirh affords tlw t'f\ . .;~ llJC<IHS of chmlm1g tu the summit. 
'l'hcsc trees live a Jvug ti1uc, accordiug to tbe account of 

!ho Arahs; and in ordrr to prow it, they say thatwhea 
tltt')· han• i,tt:1i11l'd to thl'ii· full g1·owtll. JI•) rhangc 1s ob. 
SHH<! in tht·m for the <.;pace or'tlu·<·e g~·11t•r·.1tiun-s. 

'J'hl• number nf frma)('s "hich al'e ruJtj\.ah'c.l is mul'h 
Sll}h 1 i H' to thnt of tlic males, brnrnsc tht'J at'C murh 
more pt" lita!Jle. 'l'hc sexual 01·!-;ans of lhe c.latt·-tre1 
g1·ow, as is w<'ll k11ow11, upon ditft·1"t.'11t stalks, and these 
trees H.iwer in the months of Apl'il and l\LtJ, at whidt 
time. thr .\t·alts cut the male branches to in1111·r~11ate the 
fun;1k. }'or this purpose. they make an i1wis1011 in 1he 
t1·1111k of each llranrh "hit Ii thry wil'ih to p1·odurc f1 c1it, 
and plarc in it a stalk or male flr1wcn;; without tl11s vre. 
rnutinn thr <late-tree would produce only abnl'lirn fruit. 
J 11 .-;0111e r•rntons the male IJ1·anchcs al'c 011IJ shi!.ken o\·rr 
tlH frmah'. The 1wactice of impregnating lite date-tJ·cc 
in 1!11s 1rnrnm•1· ic; nry nnri~·nt. I11i11y dcsrrihl's if wry 
annr<!.lt'IJ in that part of l11s work whcl'c he treats of the 
pal111-ll'l'l'. 

l'hnr 1s sra1·ct•ly any part of the date-trC'c which is 
not 11:..cl'ul. The \\ ootl, thoug·h of a RJ>1111g,y trxt111·c, IJsl:i 
such a 11111nlH·r of' }C'a1-s. that Ille.· inliaOitant"i of the roun. 
tl'y ~a~ it is ilw11nup111.Jle. 'l'ht•y cmplo) it for making 
Lt'<Ull"i ;.uHI i11~11~11m<·11Ui of husb~11t.lry; it b111·11s slowly, 
but tht· fo;ds '.\ 1111'11 1·l'sult from 1ls combustion al'c 'HrJ 
st1·1111~. and pl' ·cl11ce a g1·eat heat. 

'J h.,· .\ral.J.-; sti·ip tile bark ant.I fil.lro11~ pads from the 
) 01111.~ dai+'·ti·t•c:.., and eat the substante, \\ liich is in the 
cc11l1•t·; it 1~ very nc1u1·isllingt and has a sweet taste: it ia 
k11uwn by the n;une of the marrow of' the date-free. Tht7 
t~t abo th<'. l~avcs, "hrn tlwy u.re }'Ou11g ant] tender, 
"1th lrmon~Jurre; the old ones are laid out to d1·y, and 
al'<:' cmplnyrd Ii.JI· makin.i; nrnts am] other wOJ•ks of the 
Ra.mt· kine.I, whirh arc 111urh us('(], and with which tliey 
ca1·1·y 011 :1 ronsidt•rable ta·adr in the i11k1·101• pa1·ts of the 
country. From the sic.lrs or tl1e stumps •)f the brandies 
\\.hirh have been II-ft, <H'isc a g1·rat 1111ml.Jcr of c.lelir<tte 

~~~~:c~c!fa~~:i;~~~~~h~~I:: make 1·opcs, a1u) "hi ch mioht 
A "hite liquor, law" n by the name of milk, is drawn 

al.,o from the date-h·re. To obtain it, all the L11·anditS 
are cut from the summit of one uf the"t.' frees, and aftC'r 
scn·1·al incis~ons have been rnade in it, tl1ey arc roni·td 
~'itl! l.ean:is, 111 order that ~he heat of tile sun m11y not dry 
it. l lie sap d1·011s down 111t11 a n~si;;cl phtrcd to l'1cril·e 
it, at the l.J11ttom or a ri1-cula1· g1·oon made bdow I lit· in
ci!;ions. Tl1e milk of tlic datr-tt·t•c has a swcd aud 

~~~~~~lb ~i ~:~t~~\ ~~~~ j ~!~, l~~"io i~I :~ ,;;:~l')h ~;~ 1\~'s ~: '.;~,J'=~i 
tu1·ns sour at the etHI of 24 hou1·s. Old trt"r~ a1 l. chust·n 
for tltis oprration, bcrausc tlic cuttin.~ of the l11·and1t'Sr 
and the hH'g'· quantity nl' sap "liid1 flu,, R from 1lie1n, 
g1·t·atl)' rxltnust tlil'm, anil oftt~n cause thorn to tl(•rnr . 

'l'lie 1uall' f111wl'1·s of tltc date tree arc alirn uc;cful. 'i'l1ey 
a1·c cakn whf'n still tl'ltdCI', mixcc.l up wi1h a Jittlt'l1111·in
juice. Tl.1@y a1•e rcrk• 1nec.l. to hr \HY prorncatin; ll1e 
odoul' wl11ch they exhale 1s JH·ollaLly the cause of this 
Jll'11pr1·ty lwing asCl'ibPcl tu th.-111. 'l'ht'se datc-ti·rts a1·e 
nr~ lucJ'ativc tu the inhabitants of the clrse1t. Somr or 
thrm pr Hlnre 20 bunches of dates; but care is ah' a)'S 
takrn t1• lop off a part of tlwm, that thosr "ldch rt·main 
ma) lwrom.c largp1·; 10 m· ~2 bunches 011ly are lt·ft on 
tl1l' most 'i~o1·011s 11·~1.·s. It l!i rerkorH'tl th.ti a .e;-11od tree 
p1·udutes, une year with another, aLuut the' alue of 11) 
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or 12 shilling• to the proprietor. A pretty considerable 
tl'ade is ('a1Ti{'tl on \\it h dates in the i11tl'rior pal't of the 
country, anc.1 hrgc quantitl('S of them are exported to 
France and Italy. 'l'lie crop is gatlicrf'd townrcls the 
e1H.I of Nnvembe1·. 'Vhen the lrnnchcs are taken from the 
tree, thc:y are hung up in some vcl'y d1•y place "here they 
may lie shdterrd aml secm·c fl'otn insects. 

Elc11 the stones, though rnry Ji;u·d, are not thrown 
away. They give them to their camel~ and sheep as 
food, after they ha\'e bruised tliem or laid them to soften 
in water. 

The date, ac; well as other trees which arc cu]tivate1l, 
cxhiUits µ;rcat va1·iety in its fruit, with respect to shape, 
size, quality, and crnn colour. rt'he1·e arn 1·cckoned to 
be at least 2.0 tliffcrcnt val'ieties. Dates are very liable 
to be picr·cccl by worms, an<l 'they soon corrupt iu rnoi8t 
or 1·ainy weather. 

From what has been said, it may easily be perccirn<l. 
that there is, pci·haps, no tree whatever usetl for so many 
and so valuaiJle purposes as the <late-tree. 

PHORMIUM, jltt."C-plant, a genus of the class and 
order hexandria rnonogy11ia. There is no calyx; the 
corolla is six-pctallr<l, tl1rce innc1· la1·ger; capsulcolllnng, 
th1·ee-side-t.I; seeds u!Jlong, compressed. Of' this plaut 
tliere is one- spcdcs: the leaves resemiJle th<Jse of flags; 
t11e flower:; a1·c in one variety yellow, and in the othC'I' a 
deep red. Of tile leaves of tliese plants, with veo·y little 
preparation, the New Zealanders make all their common 
a1>parcl, aud also theil· stl'ings, Iiams, and corllage. for 

~!:~:·~ ,!}~l~~~~:;la~~~li~l:tl~l~~Cl~lOp, l~l~l~il ti:~~0~~1rr n~l~<~~(:l~I~ 
comparison. Fl'om tl1e same plant, by another prepa
ration, they draw 1011,i; slen~c1· fihres, which shine like 
silk, antl ai·c. as white as snow. Of these, which are 
ve1·y strong, they m:lke their finest cloths; am~ of tlie 
]eaves, without any other prepa1·atio11 than splitting them 
into p1·opcr h1·radths, anti tying strips together, they 
make their lishing-n rts, some of which are of an e1H11·
rnous size. 1.'he srrds of this valuable plant have been 
brought into Englan<I: but upon trial app~a1·c<l to have 
Jost their veg('tating pnwcl'. 

PUOSPlB.TS, salts formed by the phosphoric arid, 
with the alkalies, eal'tlisanc.l metallicoxiiles. They may 
br. distinguished ll.Y tl1e following propc1·ties: (1.) Whrn 
Jiratrd wilh combustibles, they a1·c not decompo8ed, nor 
is phosphorus ohtai11ed. (2.) Brf'o1·e the hlowpipe they 
31'(' converted into ri glol.HJ)c of glass, which in some ra
ses is transparent, iu othrrs opaque. (S.) Soluble in 11i
trir: aci<l without cH'l'l'Vescrucr, anti precipitated fr1w1 that 
solution by lim<'-wal<•1·. (4.) D ecomposed, at least pa1·
tially, by sulpln11'ic arid, anti their acid, which is SCJJa
rated, '"hen mixNI with charcoal and heated to redness, 
yid<ls phospho1·u•. (5.) Aflc1· bciog strongly loentcd, 
they often phosplio rrsre. 

The J>llospliats l'(•atlily combine with an excess of acii.l, 
and fo1·m superphnsphats. 

Tile phusphat'3 nt 1n·csent known amount to 12; two of 
which a1·e {l'iplt· salts. Some of these salts occu1· in dil'
ferrnt states. cunstituling varieties. 

Plwsplwt uJ bai·ytes. It may be prepared eitloro· by 
saturaling pliospl11u·ic ari<l \\ ith bat·ytrs 01· ra1·bo11at of 
bar)tes, or· by mixing together an alkaline phusphat !llll 
nitrat or nHu·iat uf barytes. In eithc1· case the pl10s1,hat 

PHO 

of harytes precipitates immediately in the farm of a" bite 
powtk1·. 

Tliis s•lt is tasteless, incrystallizable by art, insoluble 
in water, and 11ut aJte1·etl Uy exposure tu the ail'. It'i 
specific gravity is 1.2867. 'Yheu sh·ongly heated, it 
melts into a grcy-colouretl enamel . '1'he propot.tion of its 
compo11ent varts is unknown. 

This sa!t has not been appliPrl to any uc;e. 
'Vhrn phosphoric acid is dropt into a solution of bary

tcs-water, a p1·ecipitate of pliosphat of ba1·ytes itnrnc<li
ately falls. Bat this precipitate is redissolved by adding 
an excess of acid. Hence it follows, that this salt is ca
pable of combining with an additional dose of acid, and 
forming a. s11pc1·phnsphat of ba1·ytes. 

Phosphat of strontian. Like llic for·mer, it may be form
ed by clissol ving carbon at of st1·011tian in pliospl1orir aritl. 
or by mixing together nitrat of strontia11 and phofo:iphat 
of soda. A white precipitate immediately fall~, wl1ich is 
the phosphat of strontian. 

'l'h is salt is tastekss, insoluble in water, and not alter
able by exposu1·c to the. ail·~ It is sol uh If: in an ('xcess of 
phosphMic acid; a property which di.'ltingui~hrs it from 
phospliat of harytes. Before tile blowpipe it fuses into a 
'Yhite cna1~1cl, and at the same lime emits a phospho1·lc 
Jtght. It 1s completely decomposed by sulphul'ic arid, 
but by no other. Aceor·ding to Vanquelin, it is com-
posed of 41.24 acid 

58.76 stroutian. 

100.00 
Plwsp/,,,t ef lime. Of this salt there are two ''arieties, 

the first ncutnl, the othm· a supcrsalt. 
t. Phosphat of limr. As thi.:; salt constitutes the I.ms is 

of !Jones, it i~ t10t_necessary to prepare it :u·tificially. lt 
may lie oh.tau~cd 111 a state of pui·ity by the following 
pl'Oress: Galc111e the bones to whitcnrss, l'Cd11ce them tt) 

powdc1·, and wash them repeatedly with water, to S('flft
rate sever~l soluble salts which arc present. Dissohc 
the "lu!le 111 mu1·iatic acid, and fH'CCipitate IJy means of 
~nnmun1a. The precipitate, when weH Wdshecl and <ll'ietl, 
1s p111·c pliosphat of lime. 

Phos1~/Jat of' lime, thus prepared, is always in the state 
of a "lute powder; but it is fount.I native in r1?gula1· nys. 
tals. 1.11 ~h.at st.1te it is kno\rn by the name ol' apatit~. 
The pl'llnitiv~ fo~·m of its crystals i11, according to Hauy, 
~hf'_l'eguJar SlX-s1cJecl pt·ism; and the primiti\'C fot'lll of 
1tq rntrgrat~t pru·tide~ is a tlll'e('-sided prism, whuse IJa, 
srs a1·c <.>fJJHlatc1·al tria11gles: but it very oftrn nssun1cs 
other form.s. It is t.IC'stitute of taste, insolul.lle in water. 
am! nut liable to be altered by cxpoStll'C to the air. lt 
may be cx1m~ed to a str~ng Li eat without unrlrrgoi11g any 
change; I.Jut 111 a ve1·y Y1ol ,ent heat it becomes soft, 111111 is 
co11vc1tcd into a white semih'anspa1·ent enamt·I, 01· mt her 
pot·t:clain. Acrnrding to the ex pet'in1ents of Sauss111·e, a 
ht•at or S78° Wedgewood is necessary to pl'oduce this 
efii·ct. 

8ulpl!t11·ic, nitric, mul'iatic, fluoric, and scnrnl t·ege
tahlc acu1s, al'e capablo of decomposing pho~phat of li111r; 
but the decouipnsition is only parti<\I. l•'ou1'croy ancl 
Vauquelin have asrertained, that these acid~ arc only ca~ 
pabh' of absto·acling 0.40 parts of tht' lime, while the re-
1nain~kr. continues combined wi.th. the phos11lrnl'ic acid, 
conslltut1ng "su11erphosphat of lune. Hence tho rcasuu 



PIIOSPUA'l'S. 

I hat ]1h1,,phn1k ari1l is rnpablc al•o of decomposing par
tiall.) tlir eombinatinns al' lhcsc acids with lime; it alJ. 
st1·acts as muth of the lime as is sufficient to con\'crt it 
Into s11pt.•1·phos11hat. Plio.;pltat of lime, accorc.liug to 
Fou1·c1·0J anti \·au1p1cli11, is composctl of 

41 nri<l 
59 Jime 

100 
2. Sup('1•pl1osphat of lime. It is this salt w11ich always 

rPmai11s i11 the aqueous i,olution when calcinetl IJoncs are 
decomposed by meaus or sulphuric acid; anti it may I.le 
forum.I a1·tificially IJ)' db::iol\•i11g phosphat of lime. in 11hos. 
i1linl'ic add, till the acill 1·efuscs to take up any more, 
a111.J aftet·ward~ ('Vapo1·ating the sulutiou till the salt 
Cl'.)tstallizcs. It.~ CTystnls a1·e usually thiu l..11·ilhant plates, 
l'l'scmlJliug 1110Llil•1·-of-pca1·l, which easily adhe1·e togeLhc~·, 
n11tl arquii·e a kiud of glury consisttncy. Jts taste is 
cl1·1111gly :.\Cid. \\"atr1· 1ii1SsolHs it, and in a greater pro
p11rtio11 \\l1e11 1Joili11g-hot than when cold, I~c11cc a salu
rn.tl'd <;olution of it 111 1Joili11g wateL' Cl'}Slall1zcs on cool
ing. IL attrnrls a litUc 11ioisture wht·n cxpo1Sc<l to lhc ail·. 
'Ylu.·11 lieah.'d, it readily untlcrgocs the wale1· 111 ... ion, 
then swcll.i; up aud dl'it·s. In a high temperature it nu·lts 
into a ~rmit1·a11<.;parcnt gla~s, \\ hich is tastclcs~ and i11so
Julilc, aud is not altt•rr<l Lly exposure to the ail'. "'hen 
thi~ salt is lll'atrt.I to 1·c<l11l'SS nlon,; with rl1arcual its t•x

Cl'SS of acitl is dccomposccl, am.1 coll\ ntc<l into pho1;plio-
1·ui, and phosphat of lime rc111ttins 1Jel1iml. lt is from this 
::;alt that pho.,plw1·us jq usually obtait1c<l; Liut tl1e pro
cess of Fuu1'l'ruy, which ronsists i11 clecon1posi11g the su
)>Pl'phospliat uf lime IJy means of acctat ul' lead, and ar
trr\\artls decomposing the phosphat of lead Liy 1111:ans of 
charroal, must yicltl a much gt·cater pl'opurtwn ul" pos
}Jho1·us. 

No acitl hif11c1·to t1·icd is capable of decomposing this 
!:!alt, exn•pt the <halic, \\ liich abstracts its IJmrn com-
11lctd), a111l prcripitalcs with it in the fu1·m of ox al at of 
]i111e; Liut it j-; tlcromiw~l·d and l'l'<luCl'<l to the slate of 
J>hosphat of lime IJy ~11 l11c alkaline ant.I rartliy basrs. 
It is co1111H1!->nl, acrnl"lliug to the aual)sis of Fuurcroy 
and \'atu1udiu, ul' 

54 aritl 
46 lime 

100. 
P/oo.•l'hat ef 11otnss. or tlois salt there are two n1-irties: 

the first, "liich c1111lai11s an excess of acid, aml is in l'C· 

ality a s111w1·pho ... pliat, has llr1·11 lu11g kn 1\\'11. and appe~u·s 
to l;<l\C btTll first rnr111i1111Nl by Lt\\ub,k1· in 1';"'74; hut 
it is to ·vauqnl'1ill that we arc intlcbtcd fo1· au cxa111111a
tion of its jll'U!Jl'l'ties. Tlw Sl'COntl, wl1ich is a neutral salt, 
"as )attly tli.,C'o\'l'l'l'd h.v Danacq. It had lH'l'll fo1·me<l 
iwkl'tl pt't'\ iouo;I) b.v Gu) Hn1 ~lo~·\·~au autl Dl•so~·1~1cs; 
l.rnt tht·s<' ~1·11tlrn11·11 liad 111istakr11 1t 101· 11hosphat 01111.uc. 

1. Stqirl'phosplia1 ol' pntass is p1·r1·1<\l'l·d U) tlt•op1un.i; 
carbo11at ol' potass i11l1• phosplio1 ic aci<l t:JI aH rffrnts
ccnrc Ct'i\Sl'S. :.tll•I tl1t•11 C'\ ap.H«lliug to thl' IH"•l•el' ru11si5-

tc11n. It durs nnt fl'){,;lallizt'. \\hen evapo1 .. tte<l sutli-

~~:\\'i~ !: ~·is i ~· ;~~~si~:~11~~1~\',~ ,!~' 1·i1~1 llol~C~;~c~! y j ,;•1~1 ~~g~~~~I ~·,~·.a 1;~~ 
spcc-ificgrn\ity, wlil'fl c.lr), b 2.85 •. Ir is cxrr1•1ii11g~)' so
luble in \\ o\lt'l', am.l when tlry reathly attracts mu11iiturc 

from tl•t~ atmm;phrrr antl jq
0 

rovrrctl into a viqcid liquid. 
Wht'n l~raktl, it first unrlri·goc8 tile wah'1·y fusion; the_n 
allow~ its water of crrstallization to ev~porate, and 19 
red11n<I to dr)·ncss. Iii a high tempcl'at111·c it mrlts into 
a t1·a11spa1·ent glass, which deliquesces again \then ex. 
posed to the air. 

It i• completely decompo<ed by tloe sulphuric, nitric, 
and nrn1·iatic acids; an<l Lly ban tes, st1·ontian, and lime, 

2. l'liosploat or pota.s. This salt may be fnrmed b7 
mixing tn~(·thrr su1Jr1·phos(lhat of potai;;s and purr pot. 
ass, and rxpo8ing them to a stroug heat in a platinum 
crurilik. A \\liitc-rulo111·rd ~ubstancr is obtail1ed, "hich 
is thl' phosphat i11 riucslion. 'I' his salt is tastrkss and in
soluhlr in cold water, but!5!1lu!1le in l.10t watr1·, and it pre~ 
cipitntrs as tlu .. ·. snlutif)11 rnols in a gritty brilliant pow
t1e1·. It is ext1·f'mcly fusiblr; mrlti11g liefo1·c the hlo"pipe 
into a 11·a11spa1·<·11t IJead, which bcrn111cs opnquc on r.ool. 
ing. IL is soluiJlc in 11itric, mul'iatic, anti 1•liosphoric 
arilif': the solutions arc thick, glutinous, and ac.lhrsivt. 
'Yh1•11 suffic il'ntly tlilutcd, the alkali l's ocrnsion no )lrt · 
cipitalt' i11 t11c·se f;olutions; Uut "hru they arc concen'trat. 
cd, a 1n·e,·ipitatr appea1·s. 

Plw:splwt of sotla. This salt t>Xists rrady .. furnml in 
rn·inr. and \\~S tht• fi1·st known of all 1he pliospliats. It 
01T11J~ird a good dl'al of the attention of clH·mist"i; and 
thr d10kul1) of anal) ~ing it g:wc occa~ion to Yariuua 
hypntl1cst•s conrrrning its nahll'l'. lkllot 1·rma1·kt•d it in 
u1'inc, and dcscril.Jetl it in I iS7, as a salt ditli.·1·<·11t from 
those that had usually been obser\•rtl. Haupt described 
it in 1 :"40 1111dcr the name of sal miraliilc pcrlat111n, or 
" wonclel'ful pel'latetl salt."' It was rnllrd pcrlatrd from 
the grry, O]Jaque, pt-a1·1ikc colour·. whirh it assumrd whtn 
meltrd Liy the l.Jlowpipr. l\1argrafi'rxaminetl it in 1;"'451 

ancl found it would nut yield plin.;;plinrus \\l1e11 treated 
with cliarroal, as tl1e othcr salts of ul'inc 11ifl. 

Dr. P~arson afterwa1·1ls int1·1uh1rt'tl it with g1·cat ad. 
van!agc mtt• metlirinc as a 1mr·gati,·c. Jlc gives tl1r fol. 
lowrng process fur 111·cpal'i11g it: Dissolvr, in a long
nccked matrass, 1400 grains ofrrystallizrd ra1·bonatn( 
Soda, ill 21 00 J;rains or Watt"!' at the h'm pr1·a( Ul'e t1r }j()O, 

Add g1·ad11ally 500 gr·ains or phosphoric acitl of thr t11pe· 
cilic gravity I.85. lloil the liqun1· for some minutr~; and 
\\hilt• it is Lloiling·hot, faltratr it, and pour it into a shal
h)\\ vessel. Let it 1·emai11 in a cool plart·, and cnsta1s 
will continue to fu1·m for srvrral da vs. F1·om the ~bon. 
quantities of matel'ials he hasobtainC<l from 1450tu1550 
grains orCl')Stals. 

Its Cr)stals a1·t• rliomhoicla) Jll'if;ms. of \\hich thr arnte 
angles arc 60°, a11d tlie olJtuto;e angks 120°, trrminatrd 
by a tl1n·.c-sidNI p\-r:tmid. lls spC'rifir g1·a\'ity is t.335. 
Its tastr is almost tliP SallH' wilh tllatof rommon "it1lt. It 
is soluble at thr trruperature of 60° in about four pa1!s 
o.f watn. aucl. in b\u JHu·ts of lrniling water. Thi"' solu· 
t1011 cli1·_lslal11z<'S 011 ruoliug: hut in 11rclr1· to obtain the 
salts prupnly fl') sl:.tlliud. tl1e ~ml 11lin11 s1 1oultl ru11tai11 a 
slight excc•ss ufalkali. \\ hr11 t•xpmH'c1 to t1 1r ail'. thi"l c.;alt 
\e1·.'· irsoun cfilorrsceson the ~urfa('r. "'hC'11 ht'atr1l. i1 un
dt. .1<:'S tlie "atCrJ flhio11. At a rrrl lil•at it rm•lts i11tu 1 
\\ hitc enamel. Before. thr blo\\ pip(• it nwlt1; into a fl;tOS· 

parent globul~, which lwrnnn•.;; opac1ur 011 cool in~, a11d it! 
s111.farr arqu1res a Jlolylil·tlt·:1I fi~urr. Jt is 11,1t alt1·1i.-d. 
IJ)' rnmbustihles 1101· mC' taJ .... \"\ ith 111rt:illil' 1·x11lt·"i it rn
tel's into fusion, amt forms a coloured globule uf' gliiblo 



PHOSPHATS. 

Sulphuric, nitric, and muriatic acids, decompose it par
tially, aud convert it into superphosphat of soda. In this 
state it is more soluble in water, and not so easily crys
tallized; but may be obtained, by proper evaporation, in 
the state of thin scales, not unlike b1Jracic acid. 

The greater number of earths may be fused along 
with this salt, and converted into glass. 

This salt has been applied to various uses. Tt has been 
introduced into medicine as a purgath•e, and on account 
of its pleasant taste has of late been much used. It is 
usually takrn in broth, which it is employed to season 
instead of common salt. It may be substituted for borax 
to promote the sol!lel'ing of metals. l\Iineralogists em
ploy it very much as a flux when they examine the ac
tion of heat on minerals by means of the blowpipe. 

Phosphat of ammonia. It exists also in Ul'ine, and 
seems to have been 6rst accurately distiuguished hy 
Rouelle. It is usually prepared by saturating with am
monia the supcrphosphat of lime obtained from bones, 
and evaporating the solution to such a consistency, that 
when allowed to cool, the phosphat of ammonia is obtain
ed in crystals. 

It crystallizes in fom·-sidC'd prisms, terminated by 
equal-sided pyramids. lts ta..:;te is cool in.~, salt, and am
muniacal. Its specific gravity is l.80. It is soluble in 
four parts of water at the temperature of 60°, and in ra
ther a smaller propol'tion of boiling water. It is by spon .. 
tancous eYaporation that. it is obtained in the state of re
gula1· crystals. It is not altered by {'xposu1·e to the air. 
When heated, it undergue::, the watery fusion; it then 
dries; but if the heat is coutinucd, it swrlls uv, loses its 
alkaline bMe. and thf' acid melts into a tra1ispal'l'nt glass. 
It is the flllly one of the <>arthy and alkaline phosphats 
vd1ich rnn be <i<'cnmposed hy heat. Hence tlie reason 
that it yields phosphorus when distilled along with chat·
coal. 

It is dcrumposed by the sulpliurir, nih'ic. and muriati c 
a cids, anti by the fixed alkalies anti alkaline ea1·ths. [t 
is capafJJ" nr'rombining with an additional dose of acid, 
and nf passing into the slate of supcqilinspliat. 

This salt is much cmploytd as a tlux in rx1u:•riments 
with the IJlowpipr. It rnlcrs also as an i11g1·edfrnt in 
thnsc coloured glasses call rd pastes, which a1·e ma<lc in 
imi tatitrn of p1·ecious stn1ws. 

Phosphat of mrLgnesici. lt is usually prepared ~'Y dis
solving cal'lwnat ut' mag1wsia in phosplJ1Jl'ic acul, and 
cvapo1·ating the 1;olut1011 t;ra11i1ally till tlic salt crystalli
zes: but it may be 111.ltainctl in h\rgc rl'gula1· nystals by 
a murh easier prorcss. Mix together equal pal'ts or the 
aqueous solutionq of IJllll!-ophat of soda n.11tl sulplrnt of 
mag1wsia. No appa1·cnt chauge takes place at first; l.iut 
in a f'ew hour~ la1·ge transparent crystal~ of phosphat of 
nrni;;nesia makr their appeal'ance in the ~nlutio11. 

Its crystals are six-sided prisms. the si,les of '"hich 
are unequal. It liao; n1·y little taste; lrnwt>ver, it leavt:s 
a cnoli11g and SW\'f'fisli imprPssion upon the tongue. Its 
spcdfic gra,·ity i~ l. 5:i . It 1·eq11ia·f's alJout 1 5 pa1ts of 
cnltl wrtft·r to di!-1'4ulve. it. It is more s~1lt11.Jle in boiling 
w~lrr, IJnf it cl')'St.dlizt·s i11 (} fl it as the solution roo ls. 
'V hl'n 1·:<p;1"· ,J 11 1 !ti . :.ti1· it lo!<it'S its wafPr nf rr)::;talliza
tio11 •. rnd f,1/I..; ilu" 11 in 111\\ tl1·r . \rlw11 lu•atrd modc1·ate~ 
l."' it is c•Js r1 1·1 •, lurrd to a 1J 1·_v (lil\\dt•r. Ju a high tcmpc~ 
IJC'1·;tt111·r it melts into a trn11~pa1·cnt glass. 

YUL. 111. £0 

Plwsphat ef glucina. It is obtained by pour111g pho•
phat of sutla into tlie solution of glucina in sulpliu1·ic, 
nitiiic, or muriatic acids. 'l'hc pl1os11hat ofglucina is 11rc
cipitated in the state of a wliite powllc1" It lines not 
crystallize. It is tasteless, insolulJlc in water unl f'ss it 
contains an excess of acid, and not liable to he altered 
by exposure to the air. When heatcil sl1·ougly, it melts 
into a transparent glass. 

Plwsphat ef yttrin. When the solution of phosphat of 
soda is mixed with thesulphat, nitrat,or muriatof yttria, 
phospbat of yHria precipitates in gelatinous flake.,. 

Plwsphat ef almnina. It may be fonned by saturating 
]lhosphol'ic acid with alumina. It is a tasteless powder, 
insoluble in water. Dissolved in phosphoric acid it yields 
a g1·itty powder, and a gummy solution, which by lieat 
is conve1·ted into a transparent glass. 

Phosplwt of socla and ammwnia, known to chemists by 
the names of microcosmic salt, anc.l fusible salt of u1·inr, 
was exfracted from urine, and examined, much sooner 
than any of the other phosphats: it was long before phi
losophers were able to form precise notions concern. 
ing its nature, 01· even to obtain it in a state of purity. 
This indeeil could not be expected till the phosphats of 
soda an<l of ammonia had b~en accurately examined, 
and theil' composition ascertained. Fourcroy was the 
first who gave a pl'ecise account of the p1·oportion of its 
component parts. Acco1·ding to him, it is composed of 

sz acid 
24 soda 
19 ammonia 
25 water 

100. 

Th e properties of this salt are nearly tl1ose of the phos
phat of' S1;~ltt and pliospliat of am nwnia joined to~cl lier. 
It answns Ucth!1· tlian tl1e first of tlicm as a flux; Uc
cause tl1e heat sno n dri-vcs off the ammonia, all(! leaves 
an excess of acid. lts specific gravity is L.5. WhC"n ex

J~~.,~~1~0;:~:. ail', this salt cfilorcsccs, a11tl graduall) loses 

Plwsphat ofammon'ia and magnesia was first llisrover. 
r•I Uy F'ottr<.:roJ, ,.,. 110 li1u11d it in a calcu lnus conCl'etion 
f"o1·metl in tl.e rnlon of. a horse. Sinrr this disrn,·t:r·y 
Fourrroy and Vauqueltn have ol.Jsencd it also in human 
Ul'i11e, 

It rni,;ht li e prepared by mixin.c;' together solutions of 
tl1; phos phats of ammonia a111l of magnr<;ia in \\ atr1·: the 
fr1plr sal1 immediately Jirccipitatcs in t l11• state ofa wltite 
pil\nkr. '\\-li t' n urine is all11wctl to t·e111ai11 a c·nnsidcra
bh• time i11 dose vessl'ls, it often llq1os its this salt in rc
gnhll' Cl'Jstals on the sitles and bottom ol' the \ 't 8~rl. 
Th~·se f'l')'Htals a1;c small four-sic11nl pri!<ims. tC'1·111matriJ 
IJy ll'l'<'g11la1· f11111~·sided pynunids. Tlib salt is ta~td1·ss, 
sca r·Ct' ly solu ble tn ~vate1·. nnd not liaiJ.ic to lw ~lll'rt'll Oy 
e~posm·c . to the a1~'. "hc~1 l1eatetl 1t falls to pow1fr1·, 
~1,·l:'s out its ammonia. and 111 a liigli tt'mprrnt111·e melts 
111to a trnnsparcnt glolJulr. Jt is curnpoi;ctl uf 

SS phnsphat of rimnwnia 
SS ph()sphat of magnesia. 
SS watc1· 

9~. 



PlIOSl'IIITES. 

Plin<iphoric ncitl an1l silira, wl1en mixed together and 
exposed lo a strong heat, melt into a beautiful transpa· 
rent gla~, which iii not 1lecomposcd eithc1· by the al.lion 
or acids or of alb.lir1.;. Fourcroy has given thi~ com
pound I he name nf pliospliat of silica; bnt it is essentially 
tlHfcl'Cnt f1·om saltq, and ought therefo1·e rather to he 
l'anked among some other class of bodies. 

PHOSPHITES, salts formed 11ith the phosphorus 
arid united to the earths, alkalies, and metallic oxitles. 
These salts may be distinguished by the following pro
JlC1·tics: I. "'lien heated they rm it a phusph11rt!SCt11t 
llanic. 2. When distilled in a strong heat. they gi1·e out 
a little }Jhos11hu1·ug, anti are con\'c1·ted into phosphats. 3. 
Thry detonate \\hen hcatctl with nitratoroxymuriat of 
pota~~, and nt·c converted into phusphati:i. 4. They may 
be couo,,cl'ted into !Jliosphats by nitl'ic a.nil oxymuriatic 
acitl. 5. They are fusible in a "·iolcnt heat into glass. 

'l'hc phosphltes at p1·escnt known amount to eight. 
1. Pliospliite of lime. This salt may be formed by dis

soh i11g lime in phosphorous acid. 'Vhcn the saturation 
is co111plete, the salt p1·ccipitatrs in the state of a\\ hitc 
)lowlier. It is tasteless aHt..l insoluble in water; but it dis· 
solves in an f':\Cess of acid, and Corms a supe1·phosphite. 
'l'his );1st salt may be obtained in pl'ismatic crystals by 
e'a1m1·ating the !;o)ution. It is not altc1•ed by ex11osuro 
tu the air. When heated, it pliuspho1·esces and emits a 
littll' phosphorus. In a violent llCat, it melts into a t.l'ans· 
11a1'<·11t !','lobule. 

It i.; composed of 
S4 acid 
51 lime 
15 water 

100. 

2. Phosphitr of barytes may be formed by pouring 
phospho1·us acid into ba1·ytes water. 01· this last watet• 
into a solution of pho~phite of soda. In eitl1t>r case phos
pllite of har)·tes prccipitatrs in the f~rm of a whit~ }JOW· 

dr1·. Jt i'i tal')tclrss, and but very spa1·rngly soluble rn wa
tc>r, unlC'ss there is an excess of acid. It is not altered hy 
exposure to thC' air. Before the_blowpi1>e it melts, and is 
6 ur1·ounded "ith a lig·ht so brilliant that the eye can 
scarcely bear it. The globule which it forms becomes 
01mque as it cool~. 

It is com11oscu of 
41.7 arid 
51.S bar)tcs 

7.0 water. 

100.0 

5. 1•110sphite or magnesia is best formrd by mixing to. 
gether aqueous solutiuus of phosphi~c of potass ~r soda 
arnl sulphal of magnesia; the phost!l11te of magnesia g1·a
liually p1·ecipitates in beautiful wl11te flakes. lt has no 
Sl'Hsihlc taste. It is soluble in 400 pa1·ts uf wa~er a~ _the 
temperature of 60", and scarcely more soluble m bmling 
water. 'Vhen its solution is evaporated slowly, a tr.a11s-

~~~c~~,t:1~!1i~l~l1~r~~sd 0~ri~~.:u;~~~~~'s:a~~:i~r~~t~~1:1~:~~·~i 
crystals are p1·cripitatetl. When up(1sed to the air_ it 
efilurcsces. 'Vltcn heated it phosplio1·cscr~ and melt.ti tD· 

to a glass, \\hicb becomes 01~q11e on cooling. 

It is COlllJlOSCd of 44 arid 
20 magnesia 
56 water 

100. 

4. l'ho•plrite of potass. This salt is formrd by dissolv. 
ing caJ'b1rnat of potass in pho~ph~1·ous a~i<l, and eva1>0-
rali11g tlir sulut1on slowly till. 1t ~epus1ts. crystaJs of 
phosphitr of potass. It Cl') stalhzes 111 fuur-srdcd rectan. 
gula1· prisms, tcl'minated by dihedral summits. Its taste 
is sharp and saline. Jt is soluble in tJ11"('e parts of cold 
water, and still more soluble iu boiling water. It i~ not 
nltercd by oxposure to the air. Whl•11 licakd, it dene1ti. 
tates, and tl11:n melts into a ti·anspa1·rnt globulr, wl1ich 
becomes opaque on cooling. Jt does not plio~phoresce se 
e\ i<le11tly as the other phosphitcs, pel'IHtps berause it cnn. 
tains an excess of potass, which saturates the Jlhos11ho. 
ric arid as it forms. 

It is composed of S9.5 arid 
49.5 potass 
11.0 watel'. 

100.0 

5. Phosphite of soda may be p1·eparr1l exactly in the 
same way as phoc;;pl1ite of potass. Its rrystals arc irre
~u.lar fou1·-sidcd prisms 01· elongated rhoml.Joids. Some
times it assumes tl1e fu1·m of squal'e plates, 01· of plu
mose r1·ystals. Its taste is cooling and agr·erable. It i& 
soluble in two parts of cohl water, antl scar-ccly more ~O· 
lul.Jle in boiling water. When exposed to the air it efBo. 
resces. Defore the blowpipe it emits a bra11til"ul yellow 
flame, and melts into a globule, which l.Jccomrs opaque 
on cooling. 

It is composed of 16.S acid 
25.7 sotla 
60.0 watel' 

106.0 

6. Phosphite of ammonia may be prrpared by the 
same proce~ses as the two last-desrrilJcd pliosphilrs. It 
crystallizes sometimes in long transparent nerdle.li, and 
sometimes in four-sided pri'ims terminated by fom· sided 
pyramids. It has a very i,harp saline tastr. It is soluble 
in two pa1·ts of water at the tC:mfwrature of 60°, and still 
more solul.Jlc in boiling water. 'Vhr11 exposed to the air, 
it attracts moisture, and l.Jccomcs slightly deliquescent. 
'Vhcn tli'ililled in a retort, the ammonia is disengaged 
partly liquid and partly in the state of gas, holding 
pliosplH11·us in solutio11, wliich becomrs luminous when 
mix rd with oxygen gas. Bt·fn1·e the hi cm pipe on char· 
coal, it boils and loses its water of cr)·stallizalion; it be· 
comes sur1·trnniled with a phospl1111•t•scent light; and bub· 
hies of pho•phuretcd hi llrop;1·11 gas are emittr1I, which 
b111·11 in the air with a livrly f1amr. a111! form a fine corl)o 
net of plrosphol'ic acid vapour. This i;as is rmittrd aJ. 
so whrn the salt is heated in a small glass bulb, tbe tube 
belonging tn which is plunged nmler me1·cury. 

'!'his salt is composed of 26 acid 
51 ammonia 
23 water 

100. 



PHOSPHORIC ACID. 

7, Phospl1iteof .am11ronia and magnesia. This salt may 
be formed IJy mixing togethel' tlic atiueous solutio11s of 
its two cump1HH~Ht jHtrts. Lt is spa1·ingly soluble i11 wa
tcl·, anc..I may lrn olJtaincd in c1·ystals; but its pl'opc1'lie!:t 
have uot been cxa111incd \\ itli prccbiun. 

a. Phosphite ol' alumina may be pl'eparctl by saturating 
phos1lliorous acid with alumina, and then cv~porating tl1e 
solution to a prl'lper ronsistencc. It tloes not Cl'ystallize, 
but forms a glutinous mass, which dl'il's gradually, an<l 
does not aftcl'\nll'l.ls attract moisture from the air. lls 
taste is astringent. It is vci·y soluble in water. When 
heated, it l'ruths and gives out pfio~pborus, but it docs 
not rcac\ily melt into a gluhule of glsss. 

PilUSl'JJORLC ACID. Phosphorus forms an acid 
with two diffo•·ent prupol'tions of oKygen: combined with 
the lal'g'l'St IJOl'tion of oxygen, it COn!;ititutes phosphoric 
acid, and with the smallcl' it constitutes phosphorous acid. 

1. It may be formed by setting 61·e to a c1ua11tity of 
phosplw1·us contained in a vessel filled with OXJgen gas. 
The phospho1·us b1m1s witb great rapidity, and a great 
number al' white Hakes ar·e deposited, which al'e phos
pho1·ic acid in a state of purity. It may be obtained too 
by l1cating phosphorus under water till it melts, and then 
causin,i; a stl'cam of oxygen gas to rrnss through it IJy 
meaas of a tube. In this case the acitl as it fol'ms com
bines with the water·; but tile liquid may -be e\'apol'ated. 
off by the application of heat, aud tlicn the acid 1·emains 
behind in a state of put·ity. But the usual method of pl'O
cm·iug it is, to tln·ow phosphorus in small pieces at a time 
iAto hot nitric acid. A viok11t effervescence takes place, 
the phosphorus combi1tl'S wiU1 oxygen, and nitl'ous gas is 
cmited. Artcl' the whole of the phospho1·us is acidified, 
the liquid is to be cvaporatcll to dryness, in order to drive 
off the remains of nitric acid whic-h may nut have been 
decompose-ti. r£his }ll'UCCSS was first put in }ll'actice by 
Lavoisier. Ca•·e must be taken not to apply too much 
heat, nor to add too mnch phosphorus at once, and not 
to have the nifric acid too stl'ong; othe1:wise the plwsplrn
rus takes fire, anll usually b1·caks the vessds in pieces. 

.2. The acid, thus pre.pared, may be put into a p1ati~ 
num Cl'ucible, and heated to redness to drirn off all the 
water. It is then in a state of' }'UJ'ity. It is solid, CO· 
]ourless, and transparent, and not unlike glass in appear. 
ance. It reddens vegt·table blues; it has no smelJ: its 
'taste is very acid, but it does not destroy the texture of 
organic bot.Hes. 

'Vhen exposed to tlie open air, it soon attracts mois
ture, aud deliquesces into a thick oily-like liquid, in which 
state it is usually kept by chemists. When exposed to 
the fil'e in a 11Jatinum GI'Uciblc, its water gradually eva
porates, an1I leaves it in the state of a tranpal'ent jelly. 
If the heat is increased it boils and bubbles up, owiug to 
the selH•ration of the remainder of its water accompanicU 
with a small portion of add. At a reel heat it remains 
in the form of a transparent liquid, antl when cooled as
sumes the fur·m of the punst cl'ystal. In this state it is 
known by the na1ne or phosphoric glass. This glass is 
mel'ely phn•phoric aci1I totally deprived ol' water. It has 
an acid taste, is soluble in water, and deliquesces when 
exposed to the air. 

'rl1c specifi c gravity of this acid, in a state of dryness, 
is 2.687; in the state of glass 2.85; in the state of deli. 
quesccnce 14. 

3. This aci<l is very soluble in water. When in the 
state of white fli1kes, il dissolves \\itli a hissing· noise si· 
milar to that matle by reel-hot il'Un plungetl into water. 
When in the state or gla"iS it diosolvrs much mu1·eslowly. 
The heat e\'olrctl during the coml.iination of this acid aud 
water, is much infcrio1· to that cvol\•ed wl1e11 sulphuric 
acid entel's into a simila1· combination. }lJ111spho1·ic aci1l 
olitainec.I by dt>liqucscence, whrn mixed \\ ith an equal 
quantity of flistilkd water, arquired so little heat as to 
l'aisc the the1·mometer only ouc degree, as Mr. Sage- ob ... 
served. Mr. Lavoisier raised the thcl'momete1• from 50° 
to 63°, by mixing pliusplwl'ic aci1l boiled to the consist ... 
enc:c of a sy1·up with an equal quantity of water; an<l from 
50° to 10~0 when tlte acid was as thick as tUl'JlClltinr. 

4. Oxygen gas lias nu action on phosphoric aci1l, what· 
ever is the tempe1·ature. Neither is it decomposed or 
altered by any of the simple comb11stiblcs, if we except 
cha1·coal; which, though it has 110 action on it while cold, 
at a r~d heat decomposes it completrly; rarlrnnic acid is 
formed, and phosphorus sublimecl. This is the common 
process for obtaining phosphorus. 

5. Neither of the simple incombustililcs has any parti .. 
cular actiou on it. 

6. This acid, when in a liquid state, is capall1c of oxi
dizing some of tbe metals, cs11ecially when assistl'd hy 
heat; at the same time hydrogen gas is emitted. Ht•nce 
we see that the oxidizement is owing to the llecumpusitinn 
ur water. In this manner it oxidizes il'on, tin, lead, zinc, 
antimony, bismuth, manganese; but on some of tht•se it 
acts very slowly. 'Vhen fused '' ith several ol' these me
tals, as tin, iron, and zinc, it is converted into phospho
rus; a proof that they have a stl'Onger afliuity fo1· oxygen. 

lt dot!S not act UllOn gold, platinum, silve1·, copper, 
mm·cury, arsenic, cobalt, uickel. It a11pears, howerer, to 
liave some action on gold in the c.Jry way, as it is called; 
for when fused with gold-leaf it assumes a pu1·ple colom·, 
a proof that the gold has lleen oxidizl'd. 

7. Phos11oric acid combines with alkalies, ea.1·ths, and 
metallic oxides, and forms with them salts known by the 
name of phosphats. 

S. Its affinities arn as follow: 
Ba.rytes, 
Strontiau, 
Lime, 
Potass, 
Soda, 
Ammonia, 
Magnesia, 
Glucina, 
Alumiua, 
Zirconia, 
ll1etallic oxides, 
Silica. 

9 The component 11arts or this acid have been ascer
tained in a more satisfactory mannet· than almost any 
other chemical compound. Mr. Lavoisier 111·0\'ed, that 
45 pal'tS of phosphorus, when bu mt in oxygen, absn1·bed 
about 69.375 pal'ts of that gas, and pl"Oduccd about 114 
paI"ts of phosphoric acid. Hence it follows that this acid 
is composed of about 60 oxygen 

40 phosphorus 

100, 
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or S parts oxygtn to 2 parts of phospl1orus. 
'l'lii11 aciU i~ too expensive to be brought into common 

use. If it coulll be pl'ocuretl at a cheaµ rate, it might be 
cmployl'd with ad,•a11tage, not only h1 several important 
chc111kal manufactures, but abo in medicine, ant.1 per
Jiap!i l'n.'11 in domestic cronomy. 

l'HUSPllOROUS ACIO: tho acid obtained by tho 
bul'lling or pllu!,plwruu~ uitfers accortlin,; to tile rapidity 
of the cumlJu~tion; or, v. hid1 is the same thing, accord
ing to the temperature in which the proccs~ is comlucted. 
'Vhrn heated to 14 lo it burns rapitll), and the product is 
phosphoric arid: when allowed to burn gradually. at the 
rommon tempcratut·c of the ail·. the pl'Oduct is phospho
rous acid, which contains a sn1allrr propo1·tion of oxn;cn. 
r.rhc diffCl'rncc between these i\\o acids hatl been re111a1·k
ed by Sa[.)c, by Proust, and by Mu1·vea11; but it was La
Toiiiirr wlio firist, in 17'7i, •lemonsti'atcd that they fo1·m 
tlifl~1·1.:nt compounds with othcl' bodies, and that the dif
fe1·c11re between them is owing to the different in·opor
tions of' oxyge11 which they contain. 

1. Phospl101·nus acid is 11rcpared by exposing phospho
rus du1·i11g some \\rrks to the 01dinary tcmpel'ature of 
the atmosphrt·l'. Emu in winter the }lhosphorus undrr
gnl'S a slow co111lH1stion, and is gl'adually changed into a 
Jiq11i1l arid. For this pnq1osr, it is usual to put small 
pit•cl's uf 11hosplio1·us 011 tl1r. inclined sic.le of a glass fun
m•I, tlir•n1gh wl1irh the Ji,111or wl1icl1 is formed dl'Ops into 
the. l>ottle placed to rectivc it. From one ounce of phos
vhorns about three ounces of adtl liquid may be thus 
iu·ep:tl'ed. 

2. Pliosphorous acid, thus prrpared, is a viscid liquid, 
ot' different drgrres of cnnsistcn<'(', adhl't·ing like oil to 
thr sides of the gla.ss vessel in which it is containrd. It 
emits tl1c smrll or garlic, csp('rially wl1en lwatec.1. Its 
taste is acitl, like that of phosphol'iC arid, aml it produrrs 
the same ctfcct upon \'Cf;t·ta hlt· coluurs. Its specific gm~ 
,ity has not brcu tll'trnniiwd. 

s. It rombinrs willt "ntt.•r i11 every Jll'Oportion; but it 
rn.Jrnot, like phospliol'it.: atid, I.Jc ubtaiuctl in a conc1·ete 
st~te. 

"hen lieatctl, part of the '' :l.tt>r which it contains is at 
fir-;t naporatrtl. \\'h r 11 la1·gc I.Jul.JUies of <lir 1·i<;e to the 
su1'i'acc, tl1t•1·c thry lll'IJak, and emit a dense" hitesmoke, 
01· cH~ll tilkc fire if the rxpr1·imcnt is performed in an 
oprn nsst·I. 'l'hr. rmis!-ii11n of these bubhlrs of phosphu -
1·drd h) til'o~t'll ~a-; c1111tinucs for a long time. \Vhr11 the 
pt·1H't>ss is finisli l'd , the arid \\ liich remains is no lnngc 1· 
}1hn'ipho1•ous, IJ11t phosphoric add. 'J'hrsc plil'llOlll{'Jla 

w·1tild k:Hl one to MISJll'<'t that phnspho1·ou<;; arid is nut, 
~•.,;; ha:-; IH't.'n ldtht•1·tn supposrtl . a ro111pou11d of pho1.;phow 
rus atul ox~ gl'll; hut that it is phosphoric add saturaictl 
w1ih p~111si:li111·1·tccl h)-clrngen f,;'a'i. 

4 Thi•; a .. id i-; ro11wdrll i11to phosphnl'iC acid liy ex
J''hlll'e t·1 ail' 01· 1.~) ,:.;;rn J.lll!-'. The 1n·oc1'SS is cxn.'f·dingly 
..,jqw. a •1! t:1e ronn1·.-.ion is nr\·c1· rompletr. It sucn•t•ds 
Lrt:~1· wh, 11 the arid is diluted with a great proportion 
of w.a~c1·. 

J. Plw ... ph,;1· qi" aci<l is not acted upon by any of the 
~impll:! c11111b11slilJh•o;; cxnpt rharroal, a11tl pl'rhaps ab;o 
h~ l!rof~<'ll . ~lia1·n.a l dC"com1111st·s it at a l'l'd hrat as wtll 
a . ..; 11h r. ~p1i.,ric al'i1J. Tl1r pt'11d11rts arc ra1·Uonir arifl aml 
fill ... pi1r)l't1~. It rl11l''i nut act 011 the si111pl~ i~1 com!Justiltlt·" · 

6. It; a ~ tion 011 mct<tls j3 e:xactl) srn11lar to that of 

PHO 

Jlhosphoric . arid, excepting only that tlie hydrogtn gtlS 
cvolvetl durrn.i; the ox·nJisem('nt of the metals lias a fetid 
smell, ant.I holds pho<si>liorus iu solution. 

7. It cornlJinrs with ~lkalirs, cartl1!',, and mrlallic oxi .. 
des, and fot·ms compounds llistiuguishcc.l by the name or 
pliosphitcs. 

8. Sulphuric ari<l produces no rhangr upon it while 
cold; but nt a boiling heat it parts \\ ith some of its oxy .. 
grn, and the phospho1·1rns acid is ro11\·<·1·t(•d into pho11ho
ric. Nitl'ic acid alsn, when assisted bv lirat, conn•rts it 
1·eadily into phosphol'ic acic.J. This fu·r·nishes us with by 
fal' the best process for obtaining phosphoric acid at pre
sent k11uw11. 

9. The aflinities of phosphorous aci<l, as asrrrtainPd 
by Bergman, Fourcroy, autl Vanqucli11, obscn·c the fol .. 
lowing 01·<ler: .~ 

Lime, 
.Bar}trs, 
Strontian, 
Potass, 
Soda, 
Ammonia, 
Glucina, 
Alumina) 
Zirconia. 

This arid has not hither·to been put to any use. The 
history of its preparation is sufficient to com'inrr us. that 
it is composed of the same constituents as phosphoric 
acid: but the exact proportion or these constituents haa 
not hitbc1·to been ascertained. 

PllOSPHORUS, in chomistry, a combustible sub· 
stance rrmarkable fur its strong attrac-tion fu1· oxJgcn, 
and which consc<1uently spontaneously innamcs in tbe 
011en air at a moderate temperature. 

History ef its discove·ry. It was accidentally disro1·rr· 
ed by ill'andt, a chemist of Hambu1·gh, in tho yonl' 1669, 
as he wac; attempting to extract from human urine a Ji. 
quitl capable of converting silrer into ,:;old. lie showed 
a specimen of it to Kunkel, a Ge1·man t'hrmist of run· 
sidcrahlc eminence, who mentioned thr fact as a piece 
of ne\\S to one Kraft, a friend of his at Drcs1kn. KraR: 
inrnH·diatrle 1·r1Miretl to Hamhu1·gh, :u11l p111·c hased the 
sccrtl from Brandt for 200 dollars, exarting from him at 
the same time a promise not to 1·ennl it to anl othPI 
]lCrson. Soon aftel' he exhibited his phur-;pliorus jrnLlidJ 
in Britain and France, exprrting tloubtkr..s that it 
would make his fortuur. Kunkel, who liad mrntioru•d to 
K1·afl his intrntion of gct1ing }J(}SSrssion of tl11• 1n·ocess, 
Ucing vexed at the tr~arherous cundurt nf hi~ frit•nl.I. at
tcruptcc.1 to discovc•r it himst•ll'; and aUout tlll' yta1· 16:"'4 
he succcc11cd, though lie 11111)' knrw fru111 B1·a111lt that 
urine \\as the su!Jstancc frurn which plinspl11J1·11!4 had 
brc11 prncut'l' li. Arrortlin~ly he is alwa, s 1'<'1 k111lt'd. and 
dcserntlll too,_ .is onl' oft i1t· 1lisron•1•p1•S ol' pliosph111·us . 

B o) k l1kn' ISP 1lt!-\r0\ ncd ph11sph o1·us. arnl J'('n>alrd 
the 1n·or1·~~ to Gn.ctfi'ey llan1,w1tz, a London apntlwrary, 
w~111 c111t1nued fo1· mau.y )f'a1·s to s11pplJ all t:urnpe 
"1tl1 phn:-phorus. H0 m·r 1t was known to rhemists b' tl1e 
name nf .L11gll"ili plr11spli11 1·118. • 

Ph·:'ipltor~1'3 lllll) he jH'orurrc! by thi:- following prores•: 
LN a quantit~· of IJ.,np~ Ill• linl'llt. ur, as it is lt'l'lllf'd in 
ciH 111i.:;t1·~ • calr i11e1) . lili 1111'~\ Cf'tt ... (' lti !',Ill• kc·. 01· to gire 
out any oc.lu ur, allll let thun altenvanls Uc 1·ctl11ccU to a 
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fine powder. Put 100 parts of this powder into a basin of. led with oxygen gas, pad of the phosphorus is dissolrecl 
11orcelain or stone ware, dilute it wi!h four timrs its by the gas at the lemparatureof 60°; but the phosphorus 
weigbt or water, and thett. add gradually (stil·ring tho tlorl" 1111t become l u111inous unless its tempe1·atu1·c iSl'aiscd 
mixture after every addition) 40 parts of sulphul'ic acid, tu SIJ'-". Henn• we learn, that phosphorus burns at a lower 
The mixtut'e becomes hot, ancl a vast numlJcr or air-b ub- tempc1·a.tu rc in common air than in oxygen gas. This!;(gw 
hies al'e extli.cate<l. Leave the mixture in tl1is state fur 24 co111bu~tion of phosphorus, at the common temperature of 
hours; taki11g ca1•e to stir it well every now and tlien with tlir atmosphere, rentlers it necessary to keep phosphorus in 
a glass or porcelain rocl, to enable the acid to act upon phials filled with water. The water should be p1·e"iously 
the powtlcr. builcd to expel a little air, which that lir1uitl usually con· 

'l'hc whole is now to be poured on a filtrc of cloth; the tains. 'I1he phials should be kept in a da1·k place; for 
liquid which runs th1·011gh the filtre is to lrn rccei\'e<l in wlH'n phosphorus is exposed to the Jight, it soon be
a pot·celain bason; and the white powder which remains comes of a white colour, which gratlually changes to a 
on the filtrc, aftc1· pure water has been poured on it re- da1·k b1·own. When thus altel'ed, the French chemists 
peatetlly, and allowed to strain into tl1e porcelain hason give it tile name of oxide of phosplwrus; supposing it now 
below, being of no use, mny be thrown away. to be no longer pure phosphorns, but phosphorns com-

Into the liquid contained in the porcelain bason, which bine1l with a little oxygen. Phosphorus, when newly pre~ 
has a very acid tastr, sugar of lead, dissolvc<l in water, pareO, always contains some of this oxide of pltospho~·us 
is to be pnurcd slowly; a whitr powder immecliately falls mixed with it; but it may lrn easily separated by plunging 
to the hottom: the suga1• of lead must be adde.d as Jong the mass into wate1• heated to about 100°. The phospho
as any of this powder continurs to be formed. Throw rus melts, while the oxide remains unchanged, and swims 
the whole upon a filtre. The white powder which remains upon the surface of the melted phosphorus. 
"Upon the filti·e is to bi?; well washed, allowed to d1·y, and 5. Wilen heated to 148°, phosphorus takes fire and 
then mixed withnboutonc-sixthofitsweightofcharcoal- burns \Tith a ver·y bl'iglit flame, and gi\·cs out a great 
powder. Tlii~ mixture is to be put into an eartlil'nwar-e quantity of white smoke, which is luminous in tlie dark; 
1·<-tm·t. The retort is to be put into a sand-bath, and the at the same time it emits an odour which has some rc
bcak of it plungetl into a vessel of water, so as to he just semblance to that of gal'lic. It lca\'es no residuum; but 
u.mler the s111'f'ace. Heat is now to be applied gradually the white smoke, when collcctecl, is found to he an acid. 
till the retort is made red hot. A vast number of air- On examining the acid produ ced du1·ing the combus
buhblcs issue from the beak of tile retort., some of which tion nf pl1osphorus, it is found that it is a pcculia1· aci<l, 
take fire when they come to thr snrface of the water. At now known by the name of phusp liol'ic acid, \\ hic/J SC'C. 
last the1·e drops out a substance which has the appearance The comlrnstion of phosphorus, like that of sulphur. is 
of melted wax, and which congeals under the water. nothing else than its combination "ith oxygen: for du1·
rl'his suba~ancc is µhosphorus. in.; the p1·ocess no nrw suhstance appears, ('XCcpt tlie 

P1·ope1'trns. 1. Phosphorus, when 11111·e, is S(';mitranspa- acid, accompanied indl'ecl with much l1cat and liglit. 
~ent, and .of a J't'llnwish colour; but when k('pt some time 6. Phosphorus coml.Jines 1·cadily with sulph111·, an<l the 
rn water, it becomes opaque extC'r1rnlly, and then has two substanes are capable of being mixc<l in diffe1·ent 
a gr·cat resrmblance to white ''ax. Its consistence is proportions. Sc\·enty.two grains of pltnsphorus and nine 
neady ~hat of ~'·ax: it may be cut wilh a knife, or twist- of sulphur, when heated in about fuu1· ounces of watrr, 
~d .to P•(•crc;. w1tli tlie fingers (a f!nngerous pl'ocess). It melt with a gentle heat. Thr compouwl 1-rmai11-; fluid UH 
ts insoluble 1t1 water. Jts mean sperific gravity is J.77. it ic; roolcd down to 7-;0 , an<l then brcomrs solid. TI1t·se 

2. It melts at the temper~ture of 99°. Cal'e must be s11bstanrrs we1·(' coml>iue<l iu the same manne1• in tl•c ful
taken to kC"ep Jlhospho1·us undr1· water when melted; for it lowing 11ropo1'tit>ns: 

~sp!~ ~7:.n~.~1:1~!,':~:'t!~~,~~itfi1~~111~~~,;~s1i!1;0~1~h~r:~:e~~ :1~'~'~; ~ ~:11l~~l~,~11?rus} congeals at 590 
~r~1:l~,;~:1,~ ~ti1i~s~ 1 ~~~l:r:,~11'.~~!i1~~il~~t~~~"~~~~~1~ ~mq1:11~1~;~~~~ ! ~::~:f:111?rus} at 50 

~:~:,:~c~~n~1·f;:~;~~~1c11gl~)~ 11~i~:~~r i~l~~::1 :~~:~::;~·ie~~l~e1~~ 1 r:~ : ~~111~:1~l:,\c:rus} at 41 

~e~Y"~~,/~'):~~~ i~:;b'~~t~,~~~>p~'.~ ~~ 1 ~~:~1 t{!~t~1~~0 ,~:iff~a:sc:~:1.~: 1: ~:11;;:l1)11,\~rus} at 99 
and })li111g111;; tl1e "hok t11HIC'I' warm "atc1·. 'J' !Je plios- Wh en tl1r pl1nsplior11s pn1lominates, this compouncl is 

~)~\(:~:Iii~ :~~J~Sb~l~~S~~~~:: .~~e\~l~ll~~l~~]:~h o!' :;;~C~!l~l?'wo~~.11(~1~ rt :!f':~al ~~~:;s;1111Jl~l;~l;I.~~ :r l :!;! ; 1t~~jll~~~:l~'ll~ tl1e SU l(>hUI' l'XCecds, 
a11· 1~ (•xcludcd, l•lwsplwl'lls evaporates at 219°, autl l.rnils Pl111spl101·11s a111I sulphur may be comhinPd al'io by 
at 5::i4°. . mrlting- tlirm togethe1· without any "atr1·; I.Jut the> rom-

S .. \\lien phospho1·us IS cxposrd to the atmusphrre, !Ji nation takr.'i place so rapidly, that they A1·c apt tn rush 
Jll'O\ i_decl the. tL·m_pc:rature is nut lo\\ ('I' than ~J0, it ~mits out of 1111' nsst'i if thr heat is nf' t rxceedingly rnodri·ate. 
a .nl11te .smokr, '' l'.1cli, l.1~.s the smc~I of gal'l1c, a11d l'"i lu- 7. Plln'iphornc; i.;; capable l1kt•wise of Ci)llll>ining wiLh 
n~111 ous 111 the da 1·k.. 11.ns sm11~c rs 1nore abundant the man.v otl11• 1· horiil•s: the compound::; produced arc callrtl 
l11gl1r1· tlic tr~11p<'1'a.tu1·t• l<t, and 1s hrrasiuneil hy the gra- plrnsplrnr·rt'! . wliic·h Sl~C'. 
<lu :d .. r'.1~11bu;t 1 0•11· uf the phospl11H'us, which at last <lisap- s. Pl11isphor11s: .wh1~11 n'il"!l ~ntet•nally , is pni'ionou". In 
JlCa1 s .l1tng< tr11.1. . , . \'r1·y small rprnnt1hrs (a'i rmr-fnu rth of a ~i'<lin), Jl:t when 

4. Wl1e11 a bit of phosphol'us 1s put mto a glass J"' Iii- VCl'Y minutely dil'idcd, it is said by LCl'Ul to be vci·y er. 
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firclrious in rcsbwi11g an<l cstat11ishing U1c furce of young 
pe1·;>u11s cxhau!ltrtl h) st·11sual i11dulg!!ncc. 

'l'lic affinities of plw.:;piiol'US hare not }'Ct been ascCl'
t.aincd. 

PHOSPUURF.TS, s11Usta11crs fnrmrc1 by an 1111ion of 
the alkalie~, ca1tl1s, a11d metallic oxi<lrs, with phusplw-
1•us. Tl1us we !.a' c pliusphu1·rt of lime, &c. 

l)uoo;t•uu1twr of .tl!tti.mony. 'Vhen c1p1al parts of an
timony anti pho<>plulf'ic glass arc mixl'tl together with a 
little c.:ll11rroal-)h1\\ lll'1·, and 1m·ltc<l in a crucil.llc, phos-
11l111rd of anti111l11l)' is produced. 

PaoH•uuu.e-r nJ Burytcs may be formed by puttin~ a 
mixtu1·u or phosp!iol'US aud Ul\i')'tCS into a glass tube close 
at om• end, and hen.ting the mixture by putting tlie tuhc 
upon l.rnr11ing coals. These instances will bl' s11Jlicieut tu 
explain the uatlll'C of pliosphurets in general. 

PllOTl.NL\NS, a sect of Christians in the fourth cen
tu1·y, so callccl from Pl1ntinus, thri1· cliie/', who was 1Jisl111p 
of !:linuich, ;:n<l 111ai11tai11ed that Jesus Ch1·ist was t1·uc 
man, IJut not t1·uc Gnd, nnr born Uefo1·e all ages; and that 
he 011ly began to be Cl1rist whe11 the Holy Spirit descend
ed upon him in tl1c 1·ivcrJ01·da11. 

I•HOTOMETEH., .. Uwsm·er of Lig!tt, in a doudy 
or U1·i~lit da), 01· between difft,1·cnt luminious bodies. A 
good instrument of this k.iu<l is still a <lesi<lc1·atum in phi
losophy. 

PHRASE, in g1·ammar, a manner of speech peculiar-
ly adapted t<1 certain occasions, art~, languages, &c. 

l'llUENETIC VESSELS. See ANATOMY. ' 
l'llltENSY. Sec MBD1c1xE. 
l'llllYGANEA, a genus of inseots of the order neu

ropkra. 'l'lic ge11el'ic cliaracter is, muuth without trclh, 
with four fcclcl's; stcmmata tlH'ce; antennre longe1• than 
tho1·ax; wings incumbent, tl1c lower pair vlcatctl. 

'J'hc genus 111tryganea cnnsists ofinsects which in point 
of habit or gcnc1·al appearance IJrai· a co11si<le1·a1Jlc i·e. 
scmlllance to some ol' the pl.rnlrenre, and 11a1·ticulal'ly to 
those lrnlunging to the division entitled tine::e. They may 
howcn.•r Ue 1·cadily tliy;tinguishetl from moths IJy theil' 
palpi 01· frck1·s, as well as Uy the stemmata situated on 
he top of the licad. The phryganere p1·oceet1 from aqua. 
tic lai-n:e ol' a le11glitencd shape, residing in tubular cases, 
which they form by agglutinating va1·ious fragments of 
vegetalilc substances. pa1·tidcs of gravel, &c. &c. These 
tububu· cases a1·c lined within by a tissue of silken fibres, 
and a1·c open at ca.ch extremity. 'l'lic indudctl lal'Vre, 
wh~n feediug. protrude the head and fore parts of the 
I.Jody, cr~<'ping along the bottom of the waters they in
hal.Jit. -by means of six short antl slender legs: on the up
pet· llart of the bark, in most s11ecil's, is situatctl an up
right 1rnpilla or process, sc1·vi11g as a kinl! ufprup or stay, 
prcnuting the case or tube from slipping too forwal'<ls 
during the time the animal is feeding. 

Of tho Eurnpcan phrygancre, one of the largest is the 
phryganca grnndis of Linnreus, usually measu1·i11g some
what 1Horc than an inrb in length, antl haviug vc1·y murh 
the gt·11ernl aspect ofa pl1alreua: the uppc1· wings al'cg1·ey, 
rnarl..ed by various tlarkrr and li.;hter streaks and specks, 
anil the undcl' "ings yellowish-bl'own and scmitl'anspar
ent. 'I'be larva, which measures uca1· an inch and three 
quarters in length, is ofa fksh-coluure<l gl'ey, with brown 
lleacl aud lrgs, anti inhabits a tube com11osetl of pieces of 
ba1·k, small fragments of grass-stalks, or other substan-
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ccs. Like other lanre of this gr nus, it is known by the 
nanrn uf catlcw-worm, or rad-bait, an'I is frcq11cntly used 
by a11gk1·s a-; a bait. When al'l'h•cd at full gruwtli, it 
fastens the case 01· tu Uc by scvel'al silken filamrnts to the 
stem of some water-plant. 01· othr1· cn1wenient substance, 
in such a nia11ne1· as to prnjL•ct a little a!Jo,·c the surface 
of' the wale!': and casting its skin. diangC's to a chrJsalis 
of a lengthened sha11e, and displaying the immature Jimb!i 
of the l'uturl"" phryganea, which iu the space of alJout 
fo111·teen clays emerges frn111 its n111fi1u'n1cut. 

l'li1·yga11ia l'lwmlJica is a snlilllcr spccit•s tliau the 
fo1·mc1·, and is of a yellowisli-b1·ow11 colour, \\ifh two 
olJliri.uely transverse rhomboid sern itra11spa1·c11t \\ l1itesput1 
on each up11c1· wing; tl1c lowe1· wings IJl'ing \\ liitish, with 
a tinge or yellnw-l:iruwn towa1·ds tho upprr· crlge. 'l'hl' 
lana forms its case of small pieces of thcslcnc1er stems of 
water-grasses 01· other plants, cul'iously clisposccJ in an 
olJliqucly transverse direction. It is of a gr·ct•nish-brnwn 
colour, ant.I like the fo1·mcr, is found in 1·ivulcts a.nrl stag
nant waters. The lal'v~ of tlie pl1ry,;anere in general 
feed not only on the smaller watc1·-i11sects, but on tl1e 
spawn of fishes, and even on the )'Oung fry itself. 'l'horc 
a1·c twc11ty-fnu1· species. 

i•HH.YMA, a grnus of the didynamia gymnospermia 
class and 01·dcr. The essential clia1·actc1· is, seed onr. 
There a1·c two species, herbs of Nol'th America ancJ the 
Cape. 

l'llRYNIUJ\1, a .~cnus of the monandria monogynia 
class and 01·dcl'. 'l..,he calyx is three-lraved; petals thrcr, 
equal; nectal'inc; tuhc filiform; lio1·dc1· four-parted; cap. 
sulc threc-crlled; nuts tl11'Ce, Tiler~ is one species, a 
pla11t of Malabar. 

l'HTfllSIS. See MEDICINE, 

'l'LlYGETIILON, in surge1·y, a br·oad, but uot murh 
clcvatccJ tumour, of the same nature with the l.mbo. See 
tl1c article Bu Bo. 

PHYLACTERY, in antiquity, a charm or amulet, 
which being wom, was supposed to preserve people from 
cm·tain eviJs, diseases, anti dangrrs. The Jews were re
markable fo1· wearing phylacteries of parchment, in the 
form of slips or rolls, whel'cin were Wl'ittcn certain pas· 
sages of the law: these they wo1·e upon their forehead!, 
and upon the \nists of their left arms. The moclern JMn 
thi~1k themsrh'es under no obligation to this practice, 
wluch they obscl'Ve only at mo1·ni11g prnycrs. 

PUYLACHNE, a genns of' the clioecia monaAdria 
class anll order. The cal,rx is tiiree-lcaved, superior; co· 
1•ol~a funnel-fo11m; fem. stigm~ four-c11rncred; capsule in· 
ferwr, many-seeded. There is one species, a small mos· 
sy plant of South Amerira. 

l'UYL!CA, bastard alaternns, a genus of the mono· 
gyuia order, h1 the pcnta11dria class ul' 1ilants; the peri
antl1ium five parted, turbinate; petals none; capsule tri· 
coccous. There are twt'nty specirs, of wlikh ttirre are 
co1~monly kept in ~lie ga1•dens oftl1i.s country; but being 
natins of warm clunates, they l'C'fJU11·e to be kept in pots, 
and housed in winter. They are all slu·ubby plan~. 
rising from thl'ee to five 01· six feet high, and adorned 
with beautiful clustel's of white fluwcl'S. They are p1~· 
i1agated by cuttings. 

l'HYLL,\NTHUS, sea-side laui·el; a genus of the tri· 
a.m]ria ortler, in the monrecia class of plants. The male 
calyx is six-parted, beU-sl1apell; no corolla; fcm~e calyx 
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oi'qiartcd; •1~ le• tln•cr, bifld; capsules ll1rce-rrlled; srcds 
solita1·y, roundish. 'l'l11.•1·e a1·c elrvrn speeirs, all of 
them nath·es of warm climates; and 1·isc from twelve 01· 
fourteen ft.·ct to tlic hl'ight of middling trrcs. They arc 
tcudcr, and cannot be propagated in this counh'y without 
artificial heat. 

Pll YLLlS, a genus of the pcntanilria rligynia class 
and m·der. 'l'he stigmai;; a1·e bispid, fructifications scat
tct'ed; cal. two-lravcd, obsolete; corolla fire-petalled; 
seeds two. 'l'hrro is one species, a herb of thr Canaries. 

PHYSALIS, the winter cherry, a genus of the mono
gynia order, in the pcntand1-ia class of plant8. The co-
1·olla is wheel-sh:rpctl; stamina converging; lH·1·1·y within 
an inllatcd calyx, two-celled. There a1·e seventeen spc
cirs, of which the most remarkahlc is the alkekengi, or 
common winter-rl1erry. 'rhis grows naturally in Spain 
and Italy. The flowers arc produced from the wings, 
standing upon slender footstalks; they are of a white co
lour, and l1ave hut one petal. They arc succeeded by round 
bm·l'ies about thesi:r.r of small cherries, indosed in an ln
flatcd l.lladdcr, which turns i·cd in autumn; when the top 
opens and discloses the red !Jerry, which is soft, pulpy, 
and filled \\ ith flat kidney-shaped seeds. 'l'he plant is 
easily propagated, either by seeds, 01· par·ting the roots; 
and is very hal'lly. 

PHYSETER, C-tcnALOT, a genus of fishes of the or
der cetc. The generic cliaract<'r is, teeth visilJlc in the 
lower jaw only; spiracle on the head or snout. t. Pliy
seter macrocrpl1alus, blunt-hra1led caclialnt. This whah~, 
which is one of tile largrst s1,ecics, is scarr{'ly infcl'if)r' 
in size to the g1·rat ll1)'Sticcte, often measu1ing sixty feet 
or more in length. Tho head is of e1101·mous size, cun
stituti11g more than a. thit·d of the wlinlc animal; the 
mouth wide; the upper lip rounded, thick or high, and 
much broader than the lower; which is of a s11mewhat 
shal'pish form, fitting, in a manner, into a longitudinal 
bed or groo,•c i11 tl1c 11p1w1" 'l'hr. teeth, at least the vi
sit.lie ones, as mrutinnecl in the generic cha.rartcr, are 
situated only in t!ie lower jaw; and whrn the mouth is 
dosed, are received into so many corresponding holes 
oi: cavities in the 11ppr1·: they arc pretty numerous, ra
thrr blunt, and of a somewhat conic fr:irm, with a ve1·y 
slight IJcnd or incli11ation inwarcls. 'l'he1·e are also, ac
cording to FalH'iriu.o;, small, curved, flattic;h, conravr, 
and sharp-pniutrd tef•th, lying almost htH·izr>ntally along 
tile upper jaw; thou.~h. frnm their prculiar sit1iatinn and 
size, they arr not \'isihJe like those of thr lower; bring 
imbcddrd in tlie fleshy intrrsticrs of the holf•s which re
ceive the lower tcrth, and prrsrnting only tlirit· intrrnal 
conr-ave st1tfacrs tu n1rd !he latter when the mn1ttl1 is 
closet!. The front ol' the heatl is v""ry allrupt, descrn
•1ing perpendicularly dnwnwards; anti on its tnp, which 
l1as llceu imp1•1•11e1·ly trrmed the ne.ck hy somr authors, 
is a11 dcvntinn 111· angular 1wominenr.e containing· the 
spi1·ade, "hich appNu·s rxtrrnally simple, but is double 
within. The hrac1 is cli~tin.!_;uishctf or srparatr1J from 
the body by a tran11.,·ersr fiinow or wrinklr. The f"yes 
are small ancl IJlack; and the rarq or auditory passages 
extremely small. A~nut the midllle of the ~ack is a 
kiutl of spurin11s fin, or dorsal tubrrcle, of a rallouq na
turr, not mnvealllc, and somewhat abrupt or cut off be
himl. The to11g11r is of the ~hape nf the lower j:nv, cJay
coloUl'CU cxtel'nally, and of a dull red within. The 
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throat is but small in pro11ortion tn the animal. The 
lrn1!y is ryli111lt·ical bryoml the pcrto1·al lius, g1·11wing 
IH\l'l'U\\'('l" towaJ•flS tJie tail. 'f'he CO(o111· of ll1e \\hole 
animal is black, but wlirn aclvanCl'd in a~r f!;l'OWS "hit
i!-ih benratl1. It swims swiftlv, and is said to hr a. vio
lt·nt enemy to the squalis ca1·cliarias, 01' white sltaJ'k. 
wliich is sometimrs driven ashore in its endravours to 
esrapr, and accordin~ to Fahl'icius, will not Hntu1·e to 
app1·oarh it enemy nrn when <!rad, tlrnugh fond of 
11reyi11~ on othn dl'atl whales. This wlrnll' also dnours 
tlir cycloptrrus lumpus. or lump-fish, and 111any otbel'S. 
rn1c Grrc•uland('l'S use the ftrsh, skin, oil. tendonR, &c. 
in tl1e same manner as tl1o.t<1e of the mu·wltnl. Jt is 
l'C'f'koned ver·y tlillkult to take. being vc•1·y tt'l1:1Cious or 
life, and su1·viving for sevc.rnl days tile wou11tls it re
ceives from its pursuers. 

It is in a vast cavity within the upprr pal't of the li~ad 
of this whalr, that the substance called spennacrti is 
found, which, while fresh and in its natural l'CL'epticle, 
is ural'ly fluill; but whrn exp11!wd to the air, concretes 
into opakc masses: this sulistaure lil•i11g so nniq~rsally 
known, it becomes unnccec;sa1·y to drsnilJe it hrtlH·r. 

A mo1·c Clll'ions and \' aluablc pl'Oc111ctiun, llic ot'igi11 or 
whirh had long elllllc£l the ~inl'l'stig-atinn of naturalists, 
is obtained h·om this animal. viz. the relcbrakd pt•1·fumc 
callrd atnbl•rg1·is, which is found iu largl~ nrnc.i~ws i11 the 
intestines, being in reality no otlil'I' than the treces. 

2. Physr-trr catodon, small rnchalut. This !-ipecics iS' 
of far inferini· size to tJ1n f01·111er. 11wa.s111·in.i; ahout twrn~ 
t.y. fi\'C f"ert in ll'n.~tli. In its g1~11r1·al sf1·1u·tot•r, it is al
lird to the preceding. but has a smaller 111011th in p1·01mr~ 
tion, and is without any viHihle protuberance on the back. 
It is found in the 1101ther·n seas. 

s. Physetr.r microps. small-eyrd raclialnt. This is of 
equal, and sometimrs even stqH'rior size to tl1l' first-de
SCl'il>ed sprcirs, an1l is a native of rl1f" 11ortl1n11 seas~ 
The hrall is nry lnrgr, and neal'ly half the Je11gth of 
th(' bridy: 1he ryes e:ct1·rmrly sn1all, arnl the s11out !,light
ly olltusc: on tlte h;\rk is a Inn~ a11cl snme" hat •qll'ight 
llRJ'l'ow and pointed fin. 'fhis sperics swims swiftly, and 
is said to he a grPat enemy tn the pnrpoi<;P. which it pur
sur,q and p1·rys upon. Its rolou1· is 1Jb.rkist1 abovP. an(l 
whitish beneath. Some ol' thr supposrd val'it•ties ol' tl1is 
"hair al'e said to grow to thi' lcng·tli of rip;ht;)' or a hun
cl1•1 d rcrt. The teeth a1·e of a lllOl'C cu1·vcd for·m than 
tl1r l'C"St of the genus. 

Physetrr tursio, liigh-fi1111rd carha]ot. Thi<;; jq pnl'ti
culady distinguished by the grt>Ht lrngtl1 and na1·1·0\v 
fo1·m of its flnt·sal fin, which is plarrfl almost up1·i;;ht on 
thr h:l<'k. anfl is said hy somr. a11tl1111·H tn appc:-a1· at a 
distan('e like tile mast of a small sliip; the animal g1·ow
iri.~, if we may bf"1iern rrpor·t, tl'l the lcn~f\1 of a l1untl1·cd 
feet. In its grneral appr~ranrr it is sail\ m11('h to ri'S<'m
lJ~e the tiwmcr species. of \\'liirh it ma_v 1wl'l1ap'i IJP a va-
1·1f"ty J'athrr than truly distinct; b11t so n1urh nhsc111·ity 
still prevails with respect to the crtaccnu!i :rnimnls, that 
this poi11t must he consider·rd as vr1·y douhH'ut. 

PIJYS(t;IANS. Nope1·8'ln within Lt>nllon. nor wilhin 
se,·<'11 milrs of the same, shall e:cerris<' aH a pl1)'sirinn or 
s111·gron, except he is exa111inrd auct np1H n' rd b-. the 
bishop of L0111tnn, or by the dran of St. Paul'!i, cillin~ 
tn thrm four doctors of physic. aml for s111·gcry, othel' 
expert persons iu that faculty, of tl1em that lia1·c been all-
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in•ovcd; upon the pain of fo1•fciture for cvrrJ· [month 51. 
one hall' to thr king, ancJ. the other half to au)" that \\ill 
"""· s u. \"Ill. c. 11. 

One tl1;tt has takrn his tlegrre of doctor of physic in 
either of the univrl'sities, may nut prac:th.c in I~om.lon, 
and \\ithin senn milrs of the same, without lkence from 
the c<Jlkgc of physiciaus. And it has been held, that if 
a person. not tluly authol'ized to be a ph)sician ot' sur
geon, mu.lrrtakrs a cure, and the patient dies under his 
I.ands, he is ~uilty of felon); but he is nut excluded from 
the be1wfit of clei·gy. 

PllYSICS called also physiology, and natural philo
sophy, is the doctrine of natural bodies, their phenomc-
11a, causes, and effects, with their var-ious affections, mo
tions, opnations, &.c. So that the im1nediate and pro
pc1· objerts of physics, arc body, space, ant.I motion. 

l'll\ 8lOLOGY is a wor·d which, in its etymological 
significatio11, comprehends the science of nature in gc-
11c1·al; modern use, however, has 1·estrictetl it to that 
department or physical knowledge which has alone 1·e
la.tton to 01·ga11ic existence; antl indcetl, \\-hen employed 
as a gcmric term, without any specific indication, it is 
matle exrlusivl•ly to denote the science of animal life. 
Naturall.> ot·ganizctl butlies are those which ham "an 
crigin IJ) gc11e1·atiun, a growth by nutl'ition, and a ter
mination by death." ln endeavouring, however, to mark 
the 111·ecisl' distinction between living or organir, ancl 
matter which is inanimate or destitute of vitality, it will 
lie f111mc1 of considerable import to ascertain Uu· p1·ime 
charach·l'istic of either, or that to which all othcl' laws 
influencing tlicm act in subor·dination. 

It is indidsibility, or mutual connection o( parts with 
the "hole, \\ hit'h appcai·s to constitute the cssrntinl 
chnractrr of a living 01·ganizcd body. "The mode of 
existence in each vart of inanimate mattt'l· belongs to it
self, lrnt in living lwdirs it resi<lrs iu the \\hok." Sc-
1>aratc a single h1·anc:h from a tl·ce in the full Yignu1· of 
w·gctatinn, and the pal't thus separatrd shall imrnl'diatdy 
droop, and !",hall shortly die; that is, it will ct·ase to he 
influcncetl as formerly by aiii, heat, anrl otltc1• po\h'l'S 
which s11ppo1·t vegt•tation; will 110 longl'l' tli-;plaJ those 
}llH'llOTlll'lla which hat.I l)l'C\ iously resulted from the a~r~i
cy of surh 1nwers; \\ill becumc, in the lanµ;ua!;r c1f Hie 
Brun,.nian philosophy. uucxritablc, and subject 10 the 
go,·er111nP11t of new la\\s. In the animal Cl'eation, ulso, 
the same ('ft'rrt "ill result from the same procehs: if a 
limb is ~wparatrd from an animal body. the lifr or s1wh 
Jianb, '' ithout any apparrnt inj11l'y tn its or~anizathn, 
will he iuedtahly tkstiuyrt.1. Suppo .. ing wr li:tn• thui:1 
r1·1luct·d n1·ga11ic to inorganic, Ji' ing lo Lil-ad mattn. in 
an ani11rnl body, fu1· instance. lei us pursue our l'X[H1 1·i
me11ts on the malcrial thus rhangt•d; kt the pa1t tn 
which\\(_\ han giH'll a Jlf'\\' lllOtft' of rxistenrr l.Jt• itSt' lf 
di\icJt•d, :\llt.I WC ShaJl nOW fiud ll~Jt!iing Of thl' Jikt• l'l'"Ult. 
as in thr fi1·st Jll'O<<'fi!=J, tn t.ike place; its quality Ii~ this 
last op•·1·atio11 will ouly be altered i11a'im11rh as its <1uan
tit)" is dimini!Sllr<l. Earh pal't will IJ,.. found to hr\\ c a 
sepill'ate ancl indepentlant existence. Thc1·(• has hern 110 

connrrting integral pri11ciplr intr1·~rt'rd wilh; and. r!arell 
rxactlJ uutlcr the same t'xternal cu-rum-stan c<'s. an 11h·~1-
ti1 l in the mode of rxistenre woulfl IJC r~tai1w1l t11 t11r 
end of time bv rach division. Let us pur:o,ue our l'X Jll'd
me<•t• still ru;.tuer. Let us su~ject the t\\ o 11ai·t.s to a 

p ll y 

differc:ur:e or rxte1·nal rit•cumc:;tancr; cnclo~m one in an 
atmosphere ot' 40° of heat, the othl'l' in 100°, and the 
consequence will be a dcprh·ation of that identity which 
till now they had 1·etaintd. Each pal·t will not continue 
the same mass of deail mattt•r, but will a,-;sumc a new 
character. Now it will be cvidrnt that in thl·sc- <'XjJCri
ments we ha\'e operated an rssential rhangc; arul in each, 
of an essentially dift'erent nature. B)' st•jHlrating a part 
from the whole of an ol'ganiC l.wcJy, Wl' effect the Ju~ Of 

its \itality, even though such external agr11ts shall conti. 
nuc to be applied as 11rcviously operated its life and 
gro" th. By a further mechanical separation we do not 
effect an alteration in quality, in any other way than as 
this will depend on quantity, until we occasion a change 
in £'Xterior agents; by which changr, however, we. finally 
ensm·e an actual alteration of principle or composition, 
as well as of aggregate 11ower. 

We have thus endeavoured to illustrate the simple and 
prime characteristic of organic as separated from inor. 
ganic berng. But physiology we have saifl, according to 
the general acceptation of the word, routines ifq rt· 
searches to animal lifo; what this last has JH'ruliar to 
itsell", it "ill be proper further to stall'. The usual di· 
vision of organized existence is into animal and vr1;rtablP; 
thr former possessing those facuJtit's f'ro111 whiC'h rrsult 
sensation and loco-motion; the latter being d<'~htutt> ol 
surh faculties: an opinion indel•d ha'i rect>ntly been ha. 
zarcled that such tli,·ision is unfounded and artificial; 
that vegetable and animal tifo are suhjrrt to tile same 
laws; that plants are not mrrcly organized, but animal. 
ized; that their motions indicate sensation am) conse. 
qucnt volition. To et1<1uire into the g1·ountls of these 
assumptions, does not fall within the }ll'o\ ince of the 
111·rsrnt article; we are to take for granted the nrgative 
of the 1n·np11sition, and proceed to cnnsidcr first, the pri
mary faculties, anil sec<.n:iclly, the 1'<'s11lting funrtions, or 
those existences "liirh arc uni Hr-sally arknowledgrd to 
be possessed of tl1e 110\\c1·s ol' frrling and of motion, and 
are truly and evidrntly animaliZl'd. 

Of Srnsibillty. Irrztability, a1td the Vital Principlt. 
St.•11-;ihil~.v has been dt'fi11t·d the f'acultJ \\liid1 organ9 

haH• Of fr(')ing; the aptitude they poSSPSS Of' prrCf'i\·ing1 
by the rnntact of an cxtt·an<'011S body. nn imprP!i!lion 
more or lt•c;s powc1-ful, whirh rhangr·s thr ordrr ofthf'ir 
mntiunc:;, acrdl·r·ates 01· retard.:,, supprrssrs or rnmpltlf'9 
tl1rm '' This far11lty." sn.vs tlir author from whom we 
li:n:r takl'n the definition (M. Rirhrrancl.) "gf'nrrally 
11iff -'<t'd in 0111· organs, dots not rxist in all to thi' same 
tlt·g1·l•1. In Munr it is c•l.Jsc-un· a111I srarrrly apJlart>nt, 
and srf'mc; rrduced to a 11rµ;rrr absolutely irnli~p"nsahle 
for the fluids to determine thr adion~ nE'rt''issary to the 
fo11rtin11c:; thry 011.;ht to pel'f'orm. It sl1011ld scrm th~t no 
pill t of the body can do without this sensibilitv ahso· 
lutf'I.' nerrssary for life. 'Vithout it, how rould.rnriout 
oq~ans act upon th.e Llood, to <fraw from it tht• mr:rn!I or 
tlwir n11tritinn, or materials for the diff'rrent serr('tiom1? 
'l'hereli1rr this dt·gree of sensibi1ity is common to rnrJ 
thing whirh has lifr: to animals aml vrgetabh-t=1: to a 
man "hrn asleep and awakr: to the fret1114 arnl the j11fa.nt: 
to the organs of assimilating functious: aud to thni;e 
\\l1i<'h p;rt us on a lnel \\ilh sur1·ounding hl'in.~s. Tl1i• 
J,, .• , , 1,.~ .. ,·(' ofsensalion co11M not have: been sttffiri<'nt for 
the exi>Jtcucc of man, and of beings resembling him. ti· 
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p11srd to m1merow; connections wiU1 every ming that s11r
r1rnn1ls thrm; therefore they possess a sensibility far 
superior, by which the impressions affecting certain or
gans arr pct·cei,·cd, judged. compared, &r. This sort of 
sensibility would be tnOl'C p1·ope,.1y called perceptihility, 
or the the faculty of judging of the motions experienced. 
It l'Cqui1·es a centre to which the imprl'ssions have a mu
tual relation; thet·cfnt·e it only exists in a11imals which, 
like man, have a brain, 01· something equivalent in its 
place; whilst zoophytes and vegetables, not possrssing 
this central organ. are both ckstitute of this faru1ty; 
l1owever, pnlypi, and several plants, as the seusitive, 
have ce1·tai11 sponta!leous motions, which seem to indicate 
the existence of volition, ancl consequently of prrcrpti
bility; IJut these artions, like that of a muscle l'rom the 
tl1igh of a f'l'Og excited by the galvanic stimulus, are oc
casioned by an imprrsaion that does not C'Xtend beyond 
the part itF.1elt', and in which sensibility and contr-actility 
"Cxist in a confm~ccl state." Elcmeuts of Physiology by 
A. Richcrand, translated ctlition. 

By the alJove t.lefinition and 1tesription of simple sen
sibility, as opposed to perceptibility, it will appear that 
out· autlrnr dues not consider sensation as the necessary 
consequence of the faculty which he tcr·ms sensibility. 

'rl1c autl1or, however, whom \VC have quoted, :ulmits 
that this kind of latent and imperceptible sensibility 
"cann(}t !Jc exactly comparetl to that ofvrgctalJlcs, since 
the puts in which it resides, generally possessing such a 
small share of .c;l·nsibility in a state of health, have an in
Cl'~'ac;cd or pcrcipirnt degree of sensilJility wlirn in a state 
of disrnse;" an1l after gi\•ing examples of this, he adds, 
"shonM it not IJcAuspectetl that if we ha\"e not ac:onscious
ncss of imp1·essions made upon our organs by the fluids 
containc<l in them tlurint; health, it is. from our IJcing ac
cnHtom<'d to the sensations lhcy excite almost 11ninter1·upt
etlly, of which we have only a confused pel'ccption, that 
t1·rminatf'S imperceptilJI)? And may we not be pl'rmittrd 
in this point of virw to rompal'e these organs to tl1o~e in 
which reside the scnsrs of vision, hearing, smell. taste, 
anti reeling, w!iich ran 110 longcl' be exritc<I by habitual 
stimuli to which thry h~Ye been long accustomet.l? 'Ve 
find, lrnwevet·, some diflkuJty in admitting this JH'inciple 
cn11 with the mncliflration proposed. tr sensibility be
comes in this ma11nr1· latent, or we erase to take rngni· 
zancc 111' sucl1 f'uur1ions ac; n1·e exr1·cisrd indPpe111lantly of 
the will me1·cly by the forre of halJit, does it not follow 
that the origin of these ruuctions, at least in thrir ngg·rn
gatr, woulil have bcPn arrompr111ied by mnrl' sensafiou 
than is ronsislrnt witlt tlie h<.•nlthy sta(r? Thus the mo. 
m<'nt an :i.11imal bt•rn.mc ronscinus of existt•ncr. it would 
he the suhj('ct of' imp1·e.r;;;..,ion s11flkie11Hy violrnt to drs
tl'ny, 01· at lra~t to tlc1·ang\• lil'f'. Does it not appf'a1· l11at 
inrnl11nb.u·y living rrrtio11 results from a pl'i11ripll' •lis
sii1111lal' to that whirh is prt·crclrd by sensation; nrnl that 
tlic Hl'llc;ilJiiity hrrc spukr11 or is a kind t)r intcr;nt•diatc 
farul1y Uct\\t' l'll th;.i.t which gino;; sensation anil rnliti1·11, 
r1ntl that upnn whirl1 musrulaJ' irritaiion or t·ontrnctin11 
from stimuli llrprucls? \Vhr11 the go1lv::rnir rx1Jrrim<'ntrr 
r:«: itrs actions iu the mnsrll'"i 011 the in-;ulatetl thi .u;h ol' a 
frog. it ca1111ot he suppo<.;ril that such actions ::ti'(' attc111lt-1l 
by pt>l'l't•ptio11 (fol', as it has Uren fll'Opr1·ly ubsrrvrd hy 
M. Guvit•r. '·it apprars 1·rp11g11ant to the nntinns we 
entl'l'tain of' srlf", arnl of the unity of 0111· brin;:;, to admit 
th: ... 1~m;~~~r.;ion of scn!"ation b)' these fragments;") al-

though the actions arc rxcitrU through the medium 
nervous cxcitaUility, aml a1·c of a rlilft•1·cnt nature from 
those which would follow a mere irritation of thr m11sc11-
Iar filirc. May we not then conciuck that the nen·ous 
01·ganizatio11 is endowed with a smil-cptilJility indepcn
danrly of actual, or \Yhat M. Richcrand perhaps impro
perly drnominatcs percipient, srnsibility; and that it is 
through the medium of this faculty that thr intl'ssant and 
unpc1·1·eintl pcrrormance of the' ital functions is accom
plished? Wll('.n the volunta1·y faruHy ceasrs to acknow
led!;c its accustomed and appropriate stinrnli; when sen
sation for a time is totally su~pc11ded, as in apoplexy. or 
in experi11icnts on frogs by pouri11.~ opinni 011 the brai11 
of these animals; the function9 of vitality are still p1·e
scnred IJy means of the susceptibility now alluded to. 
'Ve haveelsewhe1·e endeavoured to proYc that convulsirn 
agitation, whether taking place in the mu~rles of volition. 
or in those organs which a1·e indepC'ndant of the will, 
results from deficient or transirnt excitement (Sec 1'-lE
DICINE, section J\'"e1VousDisea.ses;) and surh cleft;>rtlrcex
citeme11t seems tu result from an unhealthy condition of 
this nen•ous susccptilJility, which, in instaDC<'S of sud
den death produced Uy an abrupt and entire abolition of 
the sentient anti loco-motive faculty. for some time lon
ger lingers in the system, dera11ged indeed, hut not yet 
destroyed, and prod 11ccs those spasmodic motions which 
arc observed in an animal hotly 1111tlcr the circumstances 
which we :iire 110\vsupposing. When, for instance, a du~ 
mestic fowl is deprived of lifr, either by its hcac.1 bcin.e; 
sevrred from its !Jody, or by the more common mode of 
screwing tlte neck, a spasmodic convulsive kind of velli
catious will be obi;:;l-'t'ved, anti indicate, the remains of this 
susceptibility of action, fol' some time aftn prrception 
or actual sensation is gone. 11' the principle now con
tcndctl for is admitted, our rompnssion for the animal in 
this state woul1l IJe misappliet.l: and it must likewise fo1 4 

low that thr.. uotiun which has U<'e-n maiutai:ird by some is 
~ltogo_tlirr erroneous. of death frnm decapitation being a 
!111.;lw1ng, ani.l therefore crul-'l, mode of terminatin~ ex-
1stenrc. In the case, howeYcr, of articulated wn1·ms, a 
like separation of parts does not appear to operate the 
same immediate flestruction of the sensitive and loco
motive faculty; for as in them thet·c is no sin~le IJl'ain, 
IJu~ g<\llglia, as the centres of sensation and commencing 
point-; of volition. Each part of a divided worm is tlrn!i 
a distinct li'r-ing and sentient being. From the remains 
of this yrinriple or susceptil>ility may originate those 
convul.sivc affections which al11111st inva1·ia!Jly precrdc 
death 111 the coui·se of nature, and which arc oftentimes 
exliilJitl•d in a violent de:!;ree fur some time poc;trrinr to 

~~·1J~i~\~';~~~1 \1~c i~<;rc~~~,:;~;.~;~~ ~::i t!~:~~t·it~:L~~o~~~f l~~)~i,.~,~~ 
tin11 or muscular i1·ritaliility. or thr, 'is insita. nf Haller. 
This last (Hnlle1·ian initaUility) is 1ll'nomi1rntctl h)' mr>d
e1·n phy<.;i•ilngists. cant1·actiJity. As artual Sl'HSation is 
demonstr~ll>l.v produced through the mrilium of nenr, so 
" the grnrl'nl organ of motion ii;; th f' fll·shy n1· llHISCL·lat• 
fibre. This fl!Jre cm1trarto; itself IJy volilion, IJut the will 
only <'xcrcises thio;; power through tlic medium of tlic 

~~:·,v~i~~ or~~~~~~/!e:~{'11~ h~·~r;e;~:.::~: ~ 1:::1~.,~;:~~('~!1~\:~:~~~ 
cation nfth:\t filament wilh the r1•st'ul'thc system is in
tc1'1'11pll'tl. C~rtai~ extrrnnl agcntci appli('d immecliaMy 
to th.c fi\Jrc hkew1~e cause contractions, ant! they iwe• 
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seM·c thrir nrtiou upon it c\-.-11 ufle1 tl1c section of its 
11"l'V£', 01· it i t :1tal srptwation from the hotly, tlui·in.~ a 
11r.l'intl \\ hirh i"i longn or sho1·tcl' in di{f~·1·cnt spccic8 of 
animai-;. Th hi faculty of the fibre i.;; called its irrital>ili
ty. l>ors it in thr latter ra r.i c tleprnd upon the poi·Hon of 
the m·1·q_• nmaini11r.; in the fil11·,• after its srctio11, which 
always fo1·m-J an cs•n·ntial part nf it? or is tl1c influence 
of the will only a particula1· ci1·rumstance, and the effect 
of an iITitatiug artion nfthn m•1TC on a faculty inherent 
in the musr.ula1· fibre? HaJlcr and his followers havcatlopt
L'!I thr lnttrr llpinion; but c\'cry 1lay srcms to acid to the 11ro
lJahilit) of the opposite theoi·J."-Cu,·iCl''s Comp. Anat. 

Ir, howeYC'l', we rrscn·t to analogy, which, in the prc
srnt state of ou1· knowletlgc with respect tn the compo
:.;ilion of m11scula1· ft\Jrc, is all the aitl with which we arc 
f111·nishc<l to solve the question of distinct 01· sepat·ate 
J'C!,idencrs of nct'vous and muscular powcl', we should 

i~~:::!~i~nb~o~~~~!~c~~1 ~ ~is 1i·~~f/~t. ~~ i~:::~~~11~~~1t1 ~:~i~1~~ 
bility, and conrluclc that the ncl'ves are merely instru
ments by Which the faculty or COlltractiJity is de\'P(Oped, 
and that this faculty may otherwise be produced by ex
traneous stimuli, without the intcrfe1·ence of the nerves. 
)Jany plants arc pr1sscs<1rd of cnnt1·actile, although not 
'"' it appea1·s) or actually sensitive and loco-motive 
po\\'l'r: this contractility, from the mode of its excitation, 
and from the pllenomcNa which it exhibits, seems in every 
way similar to the irritability of the animal fil>re, nevcr
thelrss neither hrain nor nerves have hitherto l>cen de. 
terl<'d in vegetablrs. The attempts to pro\'C that irl'ita
bility and scnsihility are one, seem to proceed from the 
general tendency observed in the philosophy of the pre
sent pe1·iod, to strain the analogy between vt'gctable and 
animal life. M. Oelametherie, a Fret1ch physiologist, 
carril'S this doctl'ine to the extent of denying the exis
tence in toto or any distinct muscular fibre. The sttb
s.t:ancc whirh has been ordinary considered to be muscle, 
lie consi1h'rs as "a congcl'ie8 of l>lond-vessels, lympha
tics, and nervous filaments, bound togcthrr by cellular 
memb1·anc, in the inte1·sticrs of wl11ch arc tlcposited ani
mal gelatine and fat." (;onsidcratious sm· ks Etres 
orgau iscs, &c. 

It appears to us. however, that srnsilJiHty and it·rita. 
bility, although intimately connrctcd, and never separate 
in a lh·ing animal body, arc yet distinct principles; at 
least, that 111orc and st1'011gcr facts than have hitherto 
been ath·ance.d, arc rCf]Ui')itc to the full establishment of 
the mollel'll doclrinc, "that th e~ arc in effect the same 
property." 

Irritability, or the power or contraction upon lhe ap
plication of stimuli, has been divided into two sprrics; 
the one has hren named by some physiologists the touic 
power, the other musculosity: this difference, however. 
rather rrfer$ to the difference of exciting power, hy 
'1\•hich is called into action the one and the other; "the 
slow, gradual, and tonic· like action of the bhulder in ex
pclHng the urine," seems principally to vary from that 
'Of the voluntary muscles by being more bcyon<l tho in
tluence and caprices or the will. 

The most remarkable chal'acteristic both of sensihil
)ty and ir1·itability (forming togdhe1· vital ex<itability) 
is, that as they are suh•ervient to different 11111·po,es. and 
resident in various organs, they are susceptible of 1lt· ve. 

1opemeot or oxcitation, by peculia1· am! respective agents. 
2 

Thus light is a sti11111ln• to the eye, sound to the tar, a 
sapid substanc c to the taste, and an ollol'ifcrous body to 
the smell. 'Tiius mercury will stimulate the hepatic, fox.. 
glove the renal visrus, although in each instance the in
divisible faculties ot' sen,ibility 01· irritability are called 
into play; anti 110 tliffercntc indicating peculiar excita .. 
liilit\ rnn be ti·accd by the anatomist ill the arrangt.·menl, 
01· ti1e chrmist in the composition, of the ultimate filnilhe 
constituting either the nerves or the contractile organs of 
these respective parts. 

The animal frame is thus supported in the same man. 
ncr as a piece of complicated machinery, composed of 
several springs, each ol' "hich is kept in cxc1·cise by a 
Jll'i11ci1,Ic peculiar to itself, v.hilc the ('oml>inrd dl'ert of 
them all is one resulting whole, effected by one prime and 
operating pl'inciple; this, i11 the lhiug machine, is named 
the vital principle, of which we are now to speak. 

Rescal'chcs into the nature anti cause of living actions. 
appear to have been impeded by errors arising from di(
fcrcnt, anti in one sense opposite soui·ees; the one of old, 
the other o[ modern date. 'l'he eal'licst philosophers 
cuul<l not have been long in observing, ''hilc contem. 

~~att~~~,!1 ;e~~~~~,~~~~~s~tf:~~~;i~;, \~a~~\~f,~:.~i~~ ~~ ~~: 
beyond the sphere of living exMence." (On ma•.) Be
fot·e the proper boundaries were discovet·ed of humaa 
research, an<l the b·ue nature of philosophizing asccr· 
taiued, these phenomena were accounted fo1· by tlie sup· 
11ositiun of an occult agenry endowed with inMligcnce, 
and acting with design; hence the origin of the vague 
tc1·ms archreus, or presitling power, vis natu1·re mcdica
trix, na.tu1·e, and other exp1·cssions, the inventors of 
v. hich do not appear to have l>een conscious that thC'-Y not 
merely amount to a confession o[ ignoranl'c, but mislead 
the judgrnent by attaching it to cc1'lain i1reconcrind 
systems framed from ideal knowledge. It is the province 
or philoso11hy not to imagine but to i11for. When it ii 
observed, that life in all its motH6cations an<l stages, re
quires for its dcnloprmrnt anti. maintenance the inces. 
sant agency of peculiar powers on matter peculiarl7 
constructed, as in the e:xpi.:riments before alluded to,•• 
are not mcre)y justified in conduding, but we are irre
sistibly impelled to the inrerence, that the rombination ol 
effects to which we ham applied the term lire resulta 
from such agency on such organized matter. 'rhe na
t111·e of th'! link which constitutes this ronnrrtion maJ 
fnr ever Oe roncealed, but the connection itself is demon· 
sfrated. The idea of life then is not to Le coufoundtd 
either with the abstract nature of the matter acted upn•• 
or the agents thl'ou~h the medium ol' which it is produc~. 
"There i~ no interior indrpcndant spring of action or 
support," there is no C'Xtl'l'iOI' nbstn\ct pn\\f'I'. In the 
employment thrn of the tnm vital principle, \\e oughtto 
be a·~gardrcl as simply announcing a fact, not as conH'Y· 
ing a notion of cansr; anll in this view it v.ill etpprar. 
conh·a~·y rvr11 to the stntiments of some authors from 
~·ih '>lll it is almost tcme1 ity to differ, that thr passitt 
r;ithcr than the active voice of vcl'bs, should be made ul!t 
of in rskulatinns on viln) fo1·cts and effcds. See 1l1e 
at·tid r8 Bnuso.su.N SYSTEM; anc.1 like"'bc M"llD1c1111, 
Sl'l ti on Fever. 

Ilut an Hror from a ~ifl'crent •ourco than that just al
l1uletl to, appears to have inqinuatrd itself into the pl1y· 
siulogy of the J>rescnt day, viz. tl1at or too hastily rcgis-
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ttring under one head, facts which both in their ori.'l'in 
and result, are of a nature essentially difl'cl'ent. We 
allude to the chemico-animal ]thilosopby which has t'C· 
cently become so pt-evalent, especially in the French and 
German schools. Against this physiology we do not 
think it right to urge the objection which ltas been ad
•anced, that it encourages materialism, and leads to 
conclusions destructive of mot·ality; for besides that we 
doubt the justness of the accusation, it ought always to 
be recollected, that it is not until physiology terminates, 
tbat metaphysics commenrns. 

In consequence of' tl1e radical change which has recently 
been elfected in the whole body of chemical science, phy
siological researches have received a fresh impulse and 
a new direction. Dy modem chemistry many facts in the 
animal economy have been fully developed, which were 
before concealed. Such, however, is the proneness of 
mankiml to extt·emes, that in this as in other instances, 
the auxiliary has been made to usurp the rights of the 
principal; chemical affinity has been supposed fully ex
plicative of living actions, and the idea of animation be
ing regulated by a distinct pl'inciple ridiculed as vision
ary. We believe, however, the ridicule to have been 
misapplied: and though equally ready with out· modern 
physiologists to oppose the atlmission of " an occult 
cause" as the cause of life, we must still maintain that 
the attractions of matter, in the mode they contend for, 
are of a 11aturc very different from those resulting from 
the agency of the life-111•oducing powers on an ot•ganized 
body. For example: muscular contraction is generated 
by an abundant variety of external stimuli; among these, 
oxygen has been found to lrn one of the most active; the 
effect of the above a.gent has been therefore pre110ste~ 
rously confounded with the agent itself, oxygcu has been 
imagined to be tht• principle of irritability, antl the ~e
velnpement of life by consequence has been supposed 11n
mediatrly to result from its comhination with the animal 
fibre; with equal j11stice might opium or any other sti
mulus he in this manner as it were vitalized. 

Ilut it will be urgod that the oxygenou• theory of life 
has been abam1onell; rwr should we perhaps lle justified 
in bri11gi11g it to notice, did it not appear that those hy~ 
puthcscs which arc at thii:1 instaut in repute a1•e founded 
upon prrcisely the same printipks with the conjectures 
whirh originated with Dr. Girtanncr. Thus ii has been 
infel'l'ctl that the newly disCO\'Pred source of ue1·vous ex
citation 011e1·ates upon the muscles, by vfrtuc of an at
tractive powr1• in tile mrn;cu lar fi~re fot· the galvanic flu~ 
id~ much in the same~ manner as an acid 1' uslics into com
bination with an alkali, or as oxygen unites itself with 
an inHammitble base. "I su ppose, (says M. Delamc
thC't'ie) iliat muscular contractio11 is vrndure<l by the heat 
which accompanies the extrication or the galvanic fluid, 
upon tlwsamPpl'inc:iplethat a piece of skin contrach; which 
is brour;lit nt•artlic firr, or on whfrh is poure(l a concen
trated acicl, a ra.ustir alkali. or any oilier caustic body." 

From ~urh mod1..1 of 1·casoni11g it hac; lJeen inferl'cd, t!Jat 
t11e scirnc·c of me~hrinc is 1·rsnh able into a combination 
anrl Sl'pa1·atinn of pl'inriplrs as in the rilcmist's lal>ora
tol'y; micl that lifo and health arL' to lle p1t•sc1·ved anll rc
st111'rd in the samr manner as a 1luicl body is made viscid 
hJ the i11troducti n11 of a furrign p1·inciple. r.rlius \\'C ha\'e 
found in the \\'t'il111gc; of medical systematics of this clasH 
iJ.c t>t•occsscs dc&l:l"iuod, aud the results confidently anti-

Cipated, or oxygenating, deoxygcnafiug, hy pel'UX) genat
ing, and gahrauizing, the animal frame. 

It is howe,rcl' obvious, that these speculations are fuu
damently erroneous; for life and health arc built upon a 
firmer llasis than that either of aggregative or chemical 
attraction. The intimate bond of union between every 
the most minute portion of a living body, must be severed, 
the indivisibility of the frame must fil'st be dissolved, iu 
a word life must have deserted the body, before the aboYe 
powers can lle admitted. In what manner, according to 
the tenets we are now canvasing, could that remarkable 
pt·opet'ty of animal life (caloricite) be preserved, of re
taining a regular quantity of interior, amidst all the vi
cissitudes of exterior, heat? Almost every chemical com
bination is effected by a variation, and in very many 
cases, a trivial variation, in tt'mperature; llut the Jiving 
body is capalJle of sustaining or or resisting heat to a de
gree which would immediately change animal or vegeta
ble substance deprived of life into substance of a totally 
differet1t nature. 

Life, in the systems we are commenting upon, appears, 
as befot'e obserYed, to be confounded with that which 
pt'od uces or elicits life. Vital phenomena are not observed 
and ~r.ranged ~n ~heir natural and regular sequence; 
enqu1r1es are mstttuted from a wrong point; thus, al
though we even accede to the position of M. Cuvier, 
" that the living and contracted muscular fibre is not, 
st1·.ictly speaking, the same body, nor composed of the 
same chemical materials, as the relaxed or inactive 
fibre," we are not therefore compelled to the altl"rnative 
of referring the commencement of muscular action to a 
change of affinity; or with Humboldt and others, to ac
~n~1wledge tha~ the. primary 01~eration of every agent on 
hvmg matter ts vu·tually an mstance of chemical com~ 
bination. 

L et us follow in idea, the influence of the most minute 
pm·tion of some materials which effect an instantaneous 
change on every the_ most distant fibre of the body, we 
shall often find, for instance, an immediate excitation of 
all the vital functions, result from their rccc11tion into the 
stom:~cl1; now, allowing that the change thus oneratcd 
occas.iuns _an allun_clance of ~ew com.hinations strictly 
chemical, tn tl1e fimtls and sol1tls, does it tltcrcfhre follow 
that the prim_ary impulse on the excitahilit.y is a clicmi
cal process? 1f so, how could a si milar r es ul t lrn ohtaiucd 
from a cause ab origine mental? or how could the man
da \cs of tlte will contract the fibre? 

w.ithout i'ul'thcr enlargement, therefore, (and was it 
not fo_r the practical importancr of the subject, we slwulcJ 
com·c1\'C an aµol?gy already due to the reader.) we t1·ust 
we m~lY be permitted to conclude, that' as the natut·al 
phil oso11hcr tlemonst1·ates a particular quality in bodil'S 
t iJ. be yruportionetl to their quantity, and dcsignatrs this 
principle lly the trrm gravitation; as thr rhemist finds 
the mixture of two different bodies to fol'm a thircl. aud 
refcJ'~ it t~, the affinity_ o.f their minute particles; so the 
phys1nlng1sts, rrcog111zrng the difference of C'haractrr in 
t!ie ph~nn~nena of life from either of the nltove moclitira
tirrns ul bt'1ng, makes a separate rrgistcr or clnssifiration 
o~ such ph~nome!rn, untlrr the comprcl1 ensh·e title of tlie 
v_1tal r1:111c1pk; ll1 other wo1·ds, that "the pt·imary 1110-
ht'\llS nl matte~· (01: ~·ath_rr we-should say. fa\\s of nalu i·C') 

:i·~;,~~h~~~~5~1~;: 1~~~01•:r~'.;~o the three classes of grnvita-
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In tl1e abo\'e skotch we have conflned our obserrntions to notice; but llS they branch out into several funrtions, it 
to what may be 1·egart1ed the great characteristic of li,-ing will be more ronsistent with our limits to rcfc1· thrir consi~ 
existence, in<livisibiHty; under the immediate influence of deration to su«h functions whirh we a1·r now to (ksc1;be, 
"h1ch the mdt\ ulual is prcscr,•ed, aml the species ptopaga- together with those resulting from sensibility and irrita
ted; ur the secondary faculties are cxrrc1scd, of asc;11mla- bility, which it was however fhst necessary to view as in 
tion aud gcnc1·ahon; these faculties we might no\\ p1·occed a mauncr constituent parts of an indivisible \\<hole. 

Plan of a new Classification of the Funclions of Life. r Reception of the food, 

I ~~~.~i!~~t~";the saliva, 
r Genus t. Digestion extracts I Dcglutition, I the nutritive pal't. i Digestion in the stomach, 

I I f :t°e~~~~~~; 
I ~ ~~.~;~~i:~ :~ ~;7yf :,ces and ul'inc. 

r I Genus 2 • • 1bsorptio11 carries t . lymph, ":' I it into the mass of humours. Achon uf vessels, 
~ ORDER I. I glands, "" I Functions wl1ich the thoracic duct. 
~ assimilate the ali- I r Action of the heart, 
~ I mcnt by which the Genus s. Cfrculation pro-~ arteries, 
·~ body is nourished.~ pels it towards the organs. l ca1iillary vessels, 
~ I (~1ssimilatin_g, in- I veins. 

temal, or digesti've r Action of the parieties of the thor~'<, 
~ I functions.) I Genus 4. Respiration com-1 lungs, 
:;:? binesit with atmospheric oxy- Alteration of the air, " I I gen. in the blood, 
] Disengagement of animal heat. - I I Genus 5. Secretion causes { Exhalation, 

it to pass through several mo- Secretion by follicles, 
~ J I difications. glands. 
] Genus 6. Nutrition applies) 

~ ~~~~1~·g;~~~.~~ w~~~h !~~:o~~ ~ Di!,e~~~~!~o~v~?e~~l~~ according to the peculiat 
- l their loss, J 
i! I ( {the sight, - I h~~~ 
~ I . Organs of smell, 

~ I L ~==:~~g. 
~ I 

1
r Genus t. Sensations inform~ Action of ner\•es, 

_ I the being of their presence. 

1 

the brain, 

~ I 1 ~~~a~n~ln~":t~~~i~~:ig, 
ii I I I Dreaming and sleep-walking, 

l I F~n~':i!~s1~;hich l~~i~~thy, " I form connections I Gegus 2 • .Motions approach r Organs and muscular motion, 
Ii!, with. surrounding I towards or 1·emove it from~ I": s~e~eton, ...: I objects. them. l r 1cu a ions, 
!l (External or rela- ~ Place. . - I tivefunclirms.) I rWalkmg, 
;;$ 1 Rum11ng, { I Progressive motions Jumpin(l', 

' Sw1mmmg, 

I . L r'.)c~;~~g. 
I 

. (The voice {Articulated, or· speech, 
Genus s. '.J'he Voice an.d ~ . ' :Modulated, or singing, 

I 
Speech cause 1t to commu111- Stammering, 
cate with simila1· beings with- 1 Lisping, 

lout change of place. LD11111bness, 
Ventriloquism. 
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Cimception and Generation. 

Gestation. 

Delivery. 

Lactation. 

GROWTH. 

{ 

General <liffcrence of the sexes, 
Hel'l11t1phrodism, 
Systems reh1.tirn to generation. 

{ 

Of the uterus in a st•te of impregnation, 
Histury of the embryo, 

fretus and its membranes. 

{ y:;!J\~r~'.f~~s after delivery, 

{ ~i~~.n of the breasts, 

r Infancy-dentition, ossification, 
~ Pubcrty-mensti·uation, 

l ¢~~~~~cence, 
r r Sanguine, 

I Temperaments. ~ ~~i~~~a1~;elancholic, 
1 L ~~~'~J~~'.ir, 

Vii~lity. ~, ldiosyncracy. 
r European, 

I 1 Nrgro, 
Human race. ~ Mongol, 

l l Hyperholean. 

{

Age of decrease. 
Decrease. Olli age. 

Decrepitude. 
Death. 
Putrefaction, 

The preceding table (which we have taken from M. 
Richerand) presents, pel'iiaps, the most comprehensive 
and accurate plan which has IJeen formed of vital func
tions; we shall therefore follow its al'rangement, and in 
instances where these functions have been treated of un
der separate heads, rcfor to them under theit• respective 
titles. 

Of digestion. 
Digestion, or that function by which the dissolution of 

the aliment is accom1>Hshed, and food is thus fitted for 
the lacteal absorbents, will be fuu nd described unde1· the 
article of DIGESTION, Vol. I.; and for those \··arieties in 
the digestive as of all other 01·gans observed in different 
animals, the reader is l'efcl'l'cd to CoMPARA.'l'IYE ANA
TOMY. 

Of absorption. 
Absorption is that process by which the incessant 

waste of the system from the various secretions and ex
cretions is constantly 1·epaircd. Thus after digestion 
has convcl'ted the aliment into chylc, this fluid is taken 
up hy the lactcals or mesentcric al>sor!Jents, unllergocs a 
farther preparation in these vessels, is thence conveyed 
to the thornric clue!. and at length entr1·s the mass of 
circulating blood, to furnish the requisite scc1·etions, ex
cretions, and cxlialali1111s; in this manner a perpetual 
change is operated in the materials of \\Lich au animal 
l1ody is composed, " for it shoult.l ncrcr be l'ol"gotten that 
organized living mattm· compoumls and derompounds 
itscJf conlinully." But this compositlou and decompo-
5jtion arc. pc1·pctually mukr the influ ence of tibl'ous 
stimulation. " Each oi·irire of a hlrtral and IJ mphatic, 
endue<l with ,a pcculia1· degl'ee of scnsibilitJ (susce1>tibili-

ty?) and power of contraction, dilates or contracts, au
sol'l>s 01• njects, according to the mode in whicl1 it is 
affected by substances that are applied to it." Thus when 
the chyle is applied to the orifices of the lacteal vessels 
(which have been termed chylous ahsorbeuts), it is not 
sulely by means of capillary or any other species of at
t1·action, that this fluid is made to enter its appropriate 
vessels, but sue~ entrance is gained in virtue of the 
power possessed by chyle of stimulating these oi·gans; 
a demonstration of which principle is furnished from 
those substances being r £>jected which have not the pow
er of producing that dilatation and contraction just 
Sj>Oken of. 

Another curious fact in support of the pl'inciple that some 
substances al'e not capable of exciting the aOso1·1>c nt vessel~, 
is furnished by those marks which sailors an<l others are 
accustomed to imprint on thei1· skin. These arc generally 
formed by first pricking holes in tl1ecuticl<', and then rulJ
bi11g the part over \Yith charcoal 01· gun-pow1lc1•, suLstan~ 
ces which re.main un<lissolvctl in the fluids, unaU i:ioi·bed in 
the lymphatics, and thercfo1·e continue tli1·ougl1 life. Ind eed 
solution is a necessary pre] udc tu cnry case both of 
lymphatic and lacteal ausorption. It is then by the pecu
liar action of the lymphatics on ex.haled lluids, that 
Jym111J is formed; and of' the Iacteals ou thr rhJle, that 
this last becomes animalizctl. Those glamlu lar bodies 
which a1·c obsencd in these \' CSsrlc; arc supp'1srd to ha Ye 
a n·ry important influence on their containrcl tlnids; and 
"nltltough it is not kn01rn precisely in what these alter· 
ations consist ol' lymph and chylr, it may be saitl tl1at 
the objrct oftl1e glands seems to IJr, to occasion the most ~ 
intimate mixtlll·r, the most 11crfe1;t combiuatwu of ele· 
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rncnts; to imprrss a certain (lr~rcc of auimalization, as 
Jiro\'l~d by the g1·eat con( 1·cscibility of 1ympli taken from 
the ntlita clfcrcntia, 01· those "liich pass f1·om .~lands; to 
tlep1·ivc them of me1·c hcte1·ogeneous principles, or, at 
least, to alter them that they may not become hurtful in 
1mssing into the mao;;s of humours:' Thus we find, that 
after absorption has been in the first instance effected by 
vital action, the contents of the absorbing vessels, still, 
however, under the same inHucncing principle, are the 
subjects of a species of animal chemistry. 

As the co111·.,e of the lymph and the chyle is less rr.pid 
than that of the blood, the dilatations, cu1·vatu1·cs, and fre
uuent communications al' the lymphatics, must conside
rably obstruct the 111·og1·eos of their contents; but the 
principal cause of rctm·dation is in the numrrous glands 
just mentioned, which every 1rnrticle of lymph and rhyle 
has to pass through preYiously to its entering the blootl
vcsgels. 

'l'hcre are two questions remaining at issue respect
ing the physiology of the absorbent system: 1st, Wheth
er the distribution of these vessels is universal; and 2<l, 
Whether cutaneous abso1·ption is effected independantly 
of mechanical \'iolence tlonc to the cuticle. Anatomy 
bas not hitherto detected absorbents in the substance of 
the brain; IJUt analogy, as well as the ciL·cumstances at
tendant on diseases, disposes us to infe1· almost with cer
tainty, thrir existence in every pat·t. 'l'he second ques
tion, although it has recently been negatived by high au
tl1ority (Dr. Rousseau, Dr. Cu1'l'ie, M. Seguin and 
others), is generally supposed to be decided in the affir
mative. The principal facts in support of the latter 
t>pinion are, " the increase or weight in the body after a 
walk in damp weather, the abumlant secl'ction of the 
urine after remaining fol' some time in a bath, the evi
dent swellings of the inguinal glands after long.continu
ed immersion of the feel in water, thr effects of mercu1·y 
administered by friction, the external application of tur
pentine without friction alte1·i11g the ut·ine, even "lieu, 
according to some, its entrance into the system by lite 
lungs had been guarded against, &c.'' to which Dr. 
Watson's experiment may be added, of giving a Ncw
mal'ket jockey, previous to a race, a glass of \line about 
an ounce in weight, an<l fiuding immediately aftct· the 
course, he had gained in weight 30 ounces. 

'Vhetlicr actual nutl'iment is introduced into the sys. 
tern in the way of cutaneous absorption, is pcl'haps l'X· 

treme)y problematical. 1)1·. Danvin, however, inclines 
to this OJ>inion, and among the 1111lrienfia in his matc
ria medica, classes Uoth substances that a1·e takPn by tl1c 
surface anti likewise by the lungs. Othc1·s have suppusc•d, 
and }Jerllaps willl ,instirc, that all matb'•1· which is 1111t1·i. 
til'e must be i·eccivctl through the medium of the lac
teal•. 

Of the circulation. 
As ab.,orption to dig<'stion, so the description of the 

blood's circulation naturally follt>WS to absorption, in 

~~~~i1~~Ei 1~~ctl1~ ~~~~~~~ ~i~1~·:1 ~;~I s~!·a~ ~ \•:~ ~~ u1~~~ '.~ri~~~1 ~rd~~ 
of the ab~vc ta\ilr, sp<>ak fil'St or the action of the l1<·art 
secondly, or the arteries and capillary vessels; antl third
ly, of the veins. 

Of the action ef thr. heart. Ily rrferring to the a1·ticle 
A1<.&.TOMT, t~e rcatler \'.ill find the heart dcscr:bed as 

consisting of four large cavities, all of which hHe & 
communication with each other; of these the two vencri .. 
cJr.S Rl'e in 3: manner the principal, tho auricles the ac .. 
crssat·y cavities. Jn following the blood's course through 
thl'se different divisions, it \\ill he necessary 10 the &rat 
instance to suppose, that each cavity is filled and emptied 
in a successive order. 'Ve then commence the deacrip .. 
tion of the circulation, with the blood returning from eve .. 
ry part of the body, antl collected in the two veme Cll'e 
info1·ior and superior; these joining at their e11tr1t.nce 
into the right auricle, pour their blood into this auricle, 
which by consequence immediately contracts, and fol'Ctll 
thr received blood principally into the coutiguuue ventri
cle: a small part, huwever, flows back into the cav:e. The 
right ventrirle now distended Hkewisc immediately coo. 
It-acts, and the bloutl is p1·evented from returning by the 
tricuspid valve, so that only a small part lluws back, 
while the JH'incipal stream passes on into the pulmonU'J 
artery, at the entrance of which are the sigmoid valns. 
The blood is now impelled forwards through all the •e
ry minute divisions or the pulmonary artery, and b7 
consequence through the lungs; in these organs it is e1 .. 
posed to the air by the intervention of only a very thift 
membrane. It now returns essentially altered, through 
the pulmonary veins, into the left 01· more properly pos
tcricu· auricle; this cavity contracts in the same manner 
with the right or anterior; there is a very pat·tial reOn 
of blood into the pulmonary veins, while the greater 
portion is conveyed to the left ventricle, whence it cir .. 
culates through all the parts of the body; its return into 
the aurirle being prevented by the tricuspid, into the 
ventricle from the aorta by the semilunar valves. 

In the natul'al course of circulation, the above order or 
successive motions is not pursued; for the contraction of 
both aurlcll's is simultaneous, as well as of the ventricles, 
while the dilatation anti contraction of the auricles a1141 
vcntr·icles arc alternate to each other. 

The 'luantity of blood propelled by each venfricular 
con.traction cannot much exceed two ounces; the force by 
wluch the heart •Cts has been matle a matter of mathe
matical calculations; but all these calculations, like the 
speculations of the chemical physiologist, cannot fail to 
be erroneous, while the peculiar natu1·e of the vital force 
and action is disregarded. Keil estimated the power or 
the heart to be some ounces, while Borelli calculates it at 
180,000 pounds! 

Dr. Ha1•"ey, the discoverer or the circulation, cenceiv
ed the whole or the ci1·culatory process to be efl'ected by 
t.he h~~u·t_; ii~ this, however, he was erroneous, for the 
iunctwn t'! likewise greatly dependant upun-

1'/te action of the artei·ies. These vessels, as it r .. nerlll 
the n.umh~I', distr·iLution, an<l coats, have already 'beeH 
drscr1bed 111 ANAT0~1Y. It is a remarkable fact, ~s sta· 
t<·d by Mr. J: Hunter, that the elastic power is almost 
tile 0111) .one with _wh!ch the parietes or the larger arteries 
nl'C furn1~hed; wl11le 111 those of smaller diameters mus· 
cularity or irritability Jll'cdominates: anti that this'last in 
tile capillary vessels exists almost exdusi\'f·ly. "Thu• 
th1·.passage of the blood into the lai·ge trunk~ in the vi
Clll'-"Y of the heart 1s pl'indpally occasioned by the pro
pulsiun eommun1ratrd by this organ; and circulation in 
thr larg~·1· vessels, as mcntionell by Lazarin'i, is 1·athcr aa 
hytlt·auhc than a medical pl.tcnomcnon; but in proportioe 
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as it becomes distant from the centre several causes re
tard it; and the blood could not arrive at every pa1-t, 
were not the arteries, which are mol'C acti\o--e in pl'upor
tion to th('ir smallness ant.I distanrc from the hea1·t, to 
act and propel it towards all the organs.'' (Richerand.) 
So erroneous was the opinion of Dr. Ual'\'ey. 

The mechanical sources of tlie blond's retardation are, 
lst, increase or space occupied by tile a1·tcrics; for the 
collection of all the branches from a tru nk would form a 
larger area than that or the parent b1·anch. 2<1, the re
sistance made by the curvatures of the arteries; this me
chanism, its cause and effect, are beautifully illustrated 
in the tortuous course obsm·ved in the internal carotid 
which goes to the brain; by such mechanism an ino1·tli
nate Jlow of blood into this organ is in a great measure 
u1'viated. st.I, F'riction is said to iml>ede the blood's mo
tion; atul lastly, its course is rctarde<l by the angular dis
tribution of the al·tnial ramifications. 

The pulse of the arlel'ies is vulgarly attribute<l to the 
alternate contractions and dilatations of the hea1·t; I.mt it 
is princi1ially occasioned by that portion of the blood 
which is propelled into the aorta, coming in contact with 
the antecedent columns (for the arter·ies are always full), 
and thus communicating an impulse; but IJeing obstruct
ed by this resistance, it fol'ces itselr against the sides of 
the vessels, and gives them their pulsatory motion. 

The pulse is more frequent in children, in females, and 
in 11ersons of much in·itability. In man, ant.l individuals 
who a1·e characterized by sti·ength and l'egulat'ity of ex
citement, it is less frequent but more vigorous. In euly 
infancy, the pulsations are from 120 to 150 in a minute; 
to"artls the end of the second year, they arc aboH.t 100; 
at puberty BO, manhood 70 to 75, and in eldedy pel'sons 
60 01· undc1·. There at·e great \'al'ieties in this respect; 
Mr. Astley Cooper mentions in his lectures having seen 
an adult with a natural pulse as low as 27, and it some
times is more than 100. 

Capillal'y vessels. Al'tcries al'e descl'ibed bysomo phy
siologists, as tel'minating in nnastomois, in exhalauts, 
in veins, in ccJluJar textut·e, and in glands; otlil'l'S view 
the only proper terminations of these vessels to be that 
of their continuation into veins, which a1·e connected with 
the artcl'ies by the intenention of the ca1,illary vessels. 
'' The origin or the veins is only from the mos t minute 
exfremities of the al'terics, which are l.tccome capillary 
from the great number or di,•isions, and rctut'll upon 
themselves with a chang<' or structure." 

Dr. Harvey supposed that this communication was ef. 
fl'ctcc.l by an i11te1·mcdiate cellula1• substance; thii:.. how
ever, is tho rnse only in some pal'ts of the body, as in 
the placenta, the splce11, and COl'JlOra cave1·nosa penis. 

In the capillary vessels the colour of the blood is lost, 
thrre not Lu:ing hc1•e a sufficient mass of fluid to circulate 
sud1 a collrction ul' 1·etl glolmlcs as is necessary to con
stitute• 1·rd11r~"! . 

.,Jldion '![ 1•eins. The venous is much more cnpacious 
tlw11 the a1·te1'ial system of vessels. " It is eotimated 
that out of twenty-right or thil'ty poumls of lJlood, "hich 
is almut thL· fifth part of the weight of the !Jody in an 
adult man, nine part"! al'e contained in the veins, anti four 
only i11 thr artrrirs.'' 

l 11 the artrl'irs thr circulation is dfrctrd by the action 
of the heart, or of their own muscular and contractile 

power; in the \'Cins, howe\·er, these c1rrulatory powers 
ham so trivial an energy, that nntnre has gnartlcd against 
impediments in the course of the blood thl'ough these last, 
in some instances, intlectl, has fadlated this cou1·se, by 
such a distribution of the vessels as shall ensurr an ac
tiuu of the muscles in propelling the vital fluid. The 
motion too of the neighbouring a1·terirs assists the venal 
cil'culation, as also the valves, in like manner with those 
o[ the IymJ>hatics, which divide the colunm of fluid 
iuto a number ol' small streams, equivalrnt to the diame
ters of the spaces thus formed. 

Although on account of the comparative tardiness of 
venal circulation, and its not having such obstacles as 
artel'ial, there is no pulse in the veins; yet, in the vicin
ity or the heart, a species of undulatory motion is commu
nicated to these vessels, principally occasioned by the 
reflux of blood before spoken of. 

Demonstrations of the circulation.. If an artery is 
opened, the blood is thrown out rmm the si<le next the 
hl•art; if a vein is peirced, the contrary is observctl. Jf, 
again, a ligature is made on an artery, the course of the 
blood is arrested above tho ligature, if on a vein, below 
it. Moreover in the semi.tl'ansparent vessels of frogs and 
some other animals, the tlirect passage of the blood from 
the heart to the arteries, an<l thence to the veins, may be 
actually seen by the aid of a mic1·oscope. 

Ojtlie blood. 
The hloo<l cil'culating in its \'essels has the character 

or an homogeneous fluid; when separated, however, from 
the body, or withdrawn from the sphere of vital influence, 
it shortly di\'ides itself into different parts. Immediately 
upon separation it cxhalrs a strong vapour, to the prep 
scnco of which ha\'C, with some inaccuracy of language, 
been attributed all its vital properties. After remaiuing 
a shol't time at rest, the blood separates into two distinct 
11arts: the scrum, wl1ich, according to the expel'iments of 
modern chemi!its, holds dissolvetl albunH'n, gelatine, so
da, phosphat and mm'iat of socla, nib'at of 11otash, ant.l 
muriat of limr; and the crassamentum, consisting of the 
colouring pa1·t, which is considered as 1\11 albumen more 
oxygrnated anti more concresciblc than that of serum, 
holding in solutioH soda, 11hosphat of lime, and an excess 
of iron. SecomlJy, of the filH'ine, furmerJy called coa .. 
gulable lymph, which haCJ a ronsidc1·ablo analogy to mus
cular fibre, aud when distilled gi \'CS out a gt·eat quantity 
of ammoniacal carbonat. 

The abo\'e principles exist in the lJJood in a greater or 
diminished pl'Opo1·tio11, according to the constitution autl 
health of the indi"idtrnl. In pale dl'opsical hnbils the 
sr1't11H is by fa1· more considerable in quantity than its 
other parts; while the oxygenated albumen, or colouring 
pal't containing iron, is under these cil'cumstances de
ficirnt. Ju cliscasrs altem1rd with high excitement, the 
tib1'i11e is in greatrst provortionate ab11nclance. 

The Ol'dcr we ham ulJserved would now lead us to 
dcs..:l'ibe the respil·atory process, aml the several p111·
poscs it serno;; in the aninrnl eronnmy; to notice in detail 
the actiun of the thorax~ of the l11n.;s, the alteration of 
air riferted by respirati on.., tile r onsequrnt altrration in 
tlie blood, a111l the <lbrng;.igemr11t of auimal hrat; for 
these partic11IMs, howcH~ 1 · . ''"e ref cl' to the article REsPr
l!ATlll~, and proceed tu eu<1uire into th~ fuuction-
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Ofmrction. 
Stcrl'fi1;n is that prun•ss IJy , .. hich is srp:watrrl from 

tlte h\.,,\,1-nr;sl·l~ gt'11Cl'ally. lrnt in one or two instanrrs, 
tlirrrtl)' from the I~ nipliatics, C\'Cr)- speriC>s of animal 
th id. Thl"se al'C' 1li\ idctl IJy Fourrroy, and nther phy-

:;1'~11:Jt~:~~;,:,~~~: ~;ti1~~~1~~~~~i~:5a~1~1~\\~~~tc:~~~~~·:,":i· ~1~1~ 
earfi. &r. Sil, the saponaceous, as bile anti milk; 4th, the 
mnrons, as those wlii<.:h are found 011 the surfare or the 
intcstim·s; 5th. the albuminous, among "hith is classcil 
the srrum of the IJlootl; 6th, the fibrous, anuthct· 1iart of 
the last-mrntionctl f1uid. 

Onr of the most impo1'tant and asto11ishing facts con
ncctrd with sc•c1·etic111 is, that from precisl'l.v the i:iamc 
fluid (lh<' hlomJ), al'C elalrnrntcd fluids of a nature widely 
1liffr1·L·nt from c·ach othc1·, as well as from that whence 
tlicy prorrcd. Tliuc;, "'hat can !Jc rno1·e unlike than the 
m·mc and the blood from "hich it is prepared; or than 
the m·inr itself, ancl enry oth1:.·r ~C<Trtion? This vat·icty 
of l'l·sult, like olhns, liaq bren nfo1Trd to a nwclianical 
filtrntinu, antl to chemical action; but a kntJ\\lrdgr of the 
111lThani~m of tl1e diffe1·rnt glandular organs, still lea\'cs 

~1l~i !g~~ ~~~~ 1~{i 11t!\~~. a~~~~t1! g~ a~ ;1~1~~ ~ i 1~~;;~~. is 80~~~,'~~~~~ 
b, tht'l'lforr, a 'ital action; and \\ith this, as an ulti
rnak fart. the physiologist must rest contrntcd, "liile lie 
hi justified in instituting a research respecting the cl1C
min1l composition of tile fluids fo1·mctl, and in tracing, 
as acru1·atrly as may he, the steps of their formation. 

S(•ncto1·y prorrsses are dividtd into th1·ee kinds: 1st, 
srrous trnnsudatio11, \\ bich is effccted by a mere trrmi
nation ol' arteries on tile sud'acrs upon wliid1 the fluid is 
poured outt without any intel'tnediate strurture; as on the 
1rnrl'acc of tl1e !Jody, l'ul'nbhing the S\\eat; and nn tile 
11H·111U1·am·s of joints, furnishing thr lub1·icating fluids ol' 
thrsc 01·.~:w~. 2t1, Scnetion hy follicles, cryptre, or la
culla!t \\hith arc sup1.Jicd with a great quantity of ves
sds ;rnd 11c1 ns terminating on their surfaces, and an cx
Cl'Cto1·l tlurt originating from the follicles, &r. in the f1H·m 
(Jf a 'as d1f>rrus. Tins kind ofglaml is found f11 the ea1·, 
in tht• tllll!iib, an1l in all p~u·ts which SC'l'l'Cte mucu!i. 'l'he 
more rnmplirated glands which senc l'or the third kind 
uf sccn·tirrn. arc virel'al mas~cs, constituted ,,fan assem
blage of nr1·n·s, and all kinds of\esscls, di~posed in park~ 
tis, anti unitcJ togethn by cellular memlwrnc. These 
ure c·allt·d ro11.~lomcratc glamls; those of a mol'e simple 
and sm111ith su·ucture a1·e 11amC'd congfolrn.te. 

Secretion <fthc fat. Evrry fibre oft he bodJ is connect
ed, and e' e1·.)' organ ennloped by cellular tcxtun·. T'his 
1ncm1Jra11r. l11rnrV('r, lines not mercJy senc the purpose 
of ron11u:tio11 anll l'JH'l·loprmrnt, it is likewise the SC(l'et
ory organ of ll1e atlrps, "hi ch is foun<l enclosed in sepa
ratr rdls in almost C\cry part oftlie bo<ly. D111·ing life 
this s1.1bst.rnre ic; 111 a state of srrniflui<lity, hut concretes 
afte1· dectth lrom the cC's~mtion of vital action, and the im
nH•diate reduction of animal temperature. 'l'hc st'cretion 
uf fat. IJoth as tn quantity and, in some measur·r, as to 
quality, is diH"c1·rntly rrgulatcd atc.liffl rent perifltls of life, 
in diffL•rrnt p:u·ts of the Ltody, and under rnriow:; circum
sta1v·rs of h(•altli. In l'al'iv life the srcretion is mo1·e 
abundant immcdiatt'ly i1111lCr thr skin; henfc the pl 11np 
..appearance of inl'anrs. In more ac.Jrnncc<l )'('ars tl1£' sur
face of the bu<ly is &.!most destitute of adcp•, while the 

trm1rnry to its dt'p1 ... it i-i mnrr intrr-nal. In an adult 
man in hralth, the adipose• s11l.tst;t11cc io;i aYeragrll at about 
the t" rnt1r1h pa1-t of tl1L' boil)'~ "l'ight. 

A thcmiral analysi~ or this fluid, pro\'CS it to partake 
more of those principks \\ ltil11 a1·t· gen<·rnlly predomi. 
nant in \'Cgetal.tle fluids, than uther animfll ~ccrrtiun11 .. 
that is, it contains but a sniall Jll'opot'tion of azote, and 
an ab1111da11re uf Ii) drogrn and ci'lr·bon. 'I'his rircu111-
stancc, \\ itl1 the phrnomcna ;,crompan:ying its drp· sit and 
l'Ca!Jsur·ption, seem to faV0\11' tlic SUjJposition or its bting 
"a kind of intcrmetlium for a portion or the nutritire mat
ter n:t1·acted from the food, U11·ough which it must ne
cessarily p::tss l.lcfore it is assimilat('(I to the individual, 
of wliirh it is dcsti11ctl to repair the los.q." Thus an in
dh'idual with much fat is able to abstain from food murlt 
longrr 1han an ofhrr without this supply, and, during 
such a!Jstinrnce, the rnllectctl fat is rapitlly real.tsorbed. 

A1h•ps, howenr, set·Yrs othr1· JHlrposes in the animal 
economy. Fat persons suffl'1' less from rold than nthtrs· 
this appears to arise from a11i111al oil being a IJad contlur~ 
tor of caloric. It senes Jikr'' il'!e to farilitate motion, and 
by s111·1·011ndin.~ the extremities of the ncn·cs, ob\·iatta 
inordiuate scnsil.tility. 

Ofml/rilion. 
Digrstion, by which the alilm•11t received into the !;fo. 

marlt is drpt hrcd of it~ nut1·itiuw; pa1tirks; ab.~nrption, 
which ro11Hys such nitl'ihu>Us i.iorli1111s i11to the tluid1; 
and tl1e circulation, by "hich it is furthc1· co11Hyed to 
the l'Cspecth·e parts in oi·dcr to 1rntlcrgo drpu1·ation b1 
tlie ''arious secretory orga11s; are all pt'rlimmary and 
subscr\'ient to the function now to IJe considcrccl. 

The i11•livisibility and individuality ol' tlic li•·ing body 
can only he maintaiued IJy an incessant change nf lhe 
pm·ticks \\hich ente1· its composition. "Thu!i the nnimal 
machine is continually dcstrnycd, ant.I at distant periods 
of life docs not contain a single particle of the same con
stit11r11t parts." The most cnn1111011ly atlducrd C\ idrnre 
in fa,om· of wliiclt, is the dfrrt resulting from freding 
animals with made.lei'; fo1• dul'ing the time that tlfr.; sub
stance is made part of tl1c food, the bones brcomc ofarft 
colour, which is again lust if tile madder is only fora 
short time suspendtd: proving that thrre is a constant dr
cumpositi1111 and 1·efo1·matio11 cHn of tliuse portions of the 
fran1t·, \\ hirli, frum tl1cir compact trxtu1·c, must be sup· 
posetl the least susn·pl iblc ol' cha11ge. As then the parll 
of the !Jody are constantly drst1·0) ed, nrw pat't.'i of the 
same nature J.1·e as constantly l'C'(fUin·d, ancl to supply 
this drmaml is the office of nut1·itinn. "A Ltonr. fore~.
anq1le, i~ a s.ccretory 111·gan tlmt becomt·s incrustctl with 
phosphat of li1ne: the lymphatic vrsscls. "hich in the work 
of nut1·itiu11 perform the oilkc of exrrctor.,. ducts, rl.'mo,·e 
this salt afte!' it has rrmaim•d a n:1'ta.in ti1;1e in thr areolz 
of its texture. It is the satU(' in mui;rlrs with re~prct to 
fihrinr. anrl in the brnin with albumrn." 'Ve, thnrfflre, 
find animal nut1·ition and organization, to consi~t in tlii": 
that the .aliments having becu conn·l'trcl fi1·st into ch) It, 
a~HI tl1rn mto IJ~ood, and from this last having been fur· 
nishctl the ,·nr1ous parts, solid and tluicl. ol' \\Lich the 
animal is c~mposed, sud1 pa1•ts arc at h•ng h Sl·paratrd 
bJ llJ~ pccul1a1· action or thcil' l'fSJJt'( ti\ C Ol'g'<l11S: thus the 
body 1s supp"rte11 by intussu<:trq1tin11 as it h:ts been de
nomi11atc<l; " process •·cry fa1· <lttfe .. ent from that unioo 
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effected by meclianical juxtaposition of particles, 01• ope
J'atcd by chemical afli11ity. 

It has ever brcn the aim of the physiologist, more es
pecially ()f recent times, to detect the p1·imr, and, in a 
manner, common pt'inciplc subsunient to nutrition, in or
tlcr tn estimate the proportionate quantity of 1111tl'ie~1t 
matterfurnishetl by diffCl'ent alimentary substanrrs. "e 
must, 11oweYc1·, assiduously guard a.gainst that fal!acy 
\\hich would connect itself with our info1·ences from view
ing the process of nutritive elimination as a process 
merely of chcmist1·y. 'rhe separation and assimilation of 
nutritirn mattrr, may be p1·onounced to have greater re
ference to vital action than rnn t() the substances them
selves from which nutrition is rxtracted. For example: 
Let us supp!Jsc. with DI'. Cullen and many others, that 
the con1mnn principle tll·awn from alimrnta.ry matter is 
saccharinl'; kt it C\'cn he demonstrated that such is the 
rase; it by nu means thence follows that the admi11ist1·a
tiun of sacclrnrinc matter in a11v t'o1·m would be tlic mean 
of conveying into the system t1ie la1·gest portion of uuh'i
tion. 

This doctl'inc it will not be improper further to illus
trate, by calling the reader's attention to circumstances 
connected with one or two chronic maladies. Diabetes, 
"rhctl1er originating from a disordered state of the assi
milatire organs, from an imprope1· action of tl1e kidneys, 
or, as appears most probable, from the conjunction of these 
two, is occasioned m'>l't!' immediately,or at least the ema
ciation wl1ich chal'actcl'izes it, by a deprirntion of sac
chat·ine matter from the framr; but the remedy for cliabe
tes is not of a s~rchat·ine nature: on the contra1·y, ii' the 
tliseRSe ad mils of cure, such curft appears to be best en
sured by an abstinence from all vP.grtablc tlict, by 1he cx
dush·c use or animal fond, and bv the admi11istratio11 of 
certain astt·ingcnt medicines. .A~ain, in the rickets of 
infa11cy, \\ hirh has an unq 11estio11ablc depenl!ancr. upon 
a loss to the born~s oftl1ci1· due portion ofphosphat of Hine, 
the p/1ysician°"4 object is nut immediately to convey this 
matter into the blood, but to restore that degl'ee and kintl 
of<'xdtcmrnt in the osseous \'cssels, front whirh these
cretion rrsult':l~ and this will be effcct<-d by matc1·ials 
widely different, both in composition and abstract agen
cy, from the substance, the deficiency of which is to be 
1·emedie<l. \\ h•t q11ttntity of phosphat of limo is clisco
,.cl'able by the rhemi'-it in the common ehalyhcate pL'epa
rations, ot· in the nntrith·c .aliment, which, properly ad
ministered. Jll'O\'C of such ob\'ious and extensive utility in 
the management of the complaint in question? lfrnre, 
in another pl are, we were induced to remal'k, that the 
pt·oximate C'ause of rickets docs not so propel'ly rn11sist 
in "a 1ll'ficicnry of that matter\\ hirll should form the so
lids of' tlie system," as a dl'ficirncy of that exritation 
u11011 \' hich the fu1·mation and dt>posit of such matter are 
rnomcnla1·ily c1c1lendant. See INFANCY. 

M. llirhcrand, in his rxnllrnt work on phy~inlngy, 
states that"' the marine plant, the ashes of which fo1·m 
soda, if snwn in a. box filled with earth that doC'R nnt con
tain a particle of that alkali, ancl moistened with 1.listilled 
water, forni"thc~ it in a"! great (111a.ntity as if the plant ha.d 
been growin.i; on thcbol'flcrs of the sea, in a swam1•ysoil 1 

always in111ulatcd by brackish 01· salt watc1·." Now 
what would follow a deprivation for a time of oxygen, 
light, 01· water, from such pl•ntl Certainly a debilitated 
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action, arnl consequent interruption of function. To re
medy the disorder thus produced, we should not, how
e\'er, apply to the plant the matt el' of whid1 itself is com-
11osed; but restore those agents, through the medium ot' 
winch it had preserved its due vitality. lla1•e not theso 
facts of the subseniency of vital support to ,·ital action, 
l.ieen too much overlooked in the 1·crommendation and 
imagined modus operandi of some mcdicin("S ol' modern 
physicians? "rhcn Dr. Darwin infe1-red that rakareous 
earth cautrihutcs to tho nou1·ishment of animals and Ye
getables, because " whatever has composed a part of an 
animal or Vf'!:;~tablc, may again, aftc1· its chemical s0Iu
tio11, become a part of another vegetable or animal," wa.<:J 
not this vital agency and power of actually couverting 
materials into those of an opposite nature, in some mo:i. 
sure disregarded? But this is not the place foi· specuJa
tion. It is our business l'athcr to compress than dilate; 
and we shall conclude by observing, that tho p1'inciplc 
now contcntcc.1 for, however important, is not to be re
ceived or acted upon, eithcl' in articles of food, Ol' medi
cine, in an unqualified or unlimited sense. A <lue sup
ply or appmpriate fuel as WC'll as of stimulus, is uece'i
~:t? to support the .(lame of lifo. See l\lATt:r:.u MEDI-

ii will be proper before quitting this subject, to ob 
scrrn, that as animal matte1· has been prorcU principally 
to dilfcr from ngcta()Je, in containing a larger propor 
tion of azote than the latter, antl the vital process of nu
tt·ition or animalization, however cff'cctetl. has ()eert 
judged to be a species of azotilication, the following ex
tract on this subject is girnn from the work just alluded 
to of 1\1. Richerand: "Halle believes that the hydro-car
honated oxid(', or principle of 11utt·ition. is combined 
with oxygen in the stoma.ch arnl intestinal can;d; wUe
tl1er the latter p1·inciple is int1·uduretl with the f'uoc.I into 
the prim re vi re, or fu1·11ishetl by the decomposed humours. 
The intc~tinal fluids suffer tlich• azote to lJe disengaged, 
which is carried to the alimentary l>asc, antl rrpfaccs 
the carbon that has been attracted by oxygen to form 
the carbonic acid. This gas, when in the lungs, antl 
again subjected to the action of atmosphe1·ic oxygen, 
carries off a certain portion of its ca1·bo11; and as it dis. 
engages the azote from venous 1.Jlnod, it effects a ne\V 
C'>mbination of this principle with the chylei and when 
propellcc.1 to the skin, the atmospheric oxygen again dis .. 
engages its carbon, and completes its azfltification. Pcr
J1aps ercn the cutan~ous organ answers similar purpnses 
to the lymphatic system, as tlic p11lmunary orga11 may 
effect tn t11c sanguiferious system.'' 

It will be obvious to the 1·eade1-, that the above theory 
supposPs nutrition to consist in tlie constant loss of ca1·
l.lon, antl constant supply ol' azutc. It is admitted, how. 
eve1·, not to account f'ot· the formation ol' pl10s1>ho1·ic salts, 
adeps, and many other substances. It is, therefore, at 
least defecli vc. 

ON SBNSATlONS. 

The arrangement we have allnptetl n11w lead..:; us to 
notice those functions "which connect us with surrnun
c.ling obj.ects;" and it was our 01·iginal design in ihe 1u·e
srnt article to have treated at length on the physi11lo.~\I' 
of the s~nses, especially of sight an1l he•1·ing. A•hr e 
last subJects, however, could aot be made iutcrcstiug ur 
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r,·11.·11 i11lrl11,:.;iL1r, without ro1111rrting them with the phi
Jusnph)· of light aud sound, it lias been judged more <'X· 
)l<"dit·nt, in ort11•r to amid rr1wtitio11, to rontine their 
rn11.:;i11rratinn rxd11~hrl v tf) the artirlrs OPTLCS and 
Sou.\n'i. The a11atrimy

0

ofthc organs wiU be found un
fh•1· tl11• article AN\TO.\IY. 

Of smflf. A~ tl11• cxpan-;ion of the optic nerve into 
the l'l'liua, cono;;titutrs the immediate instrument of 'i
bi 111, b_v being Jll'cu1iarly investt'd with the faculty of 
pnreiYing light; as tlir po1·tio mollis of the auditory 
11rne. ic; in like mannel' the dil'cct medium for transmit
ting the sensation of sound.r.; to the sensorium comm1111r; 
tiO the m·gan of smell, coustituted by a tlist1·ibution of tho 
olfactol'y 11erves on that memln·a11e which lines the 11asal 
foss~, is formed to 1·eccin. cxclusi\'cly, the sensation of 
odu111·.;;. It is appal'Cntly in proportion to the tlepth antl 
extent of these fossre, (aff..n·c.hng a larger surface to the 
11ituitary membrane,) thaL l he perception of smell is va .. 
riow;ly l'l't;ulatcd in difl'erC"nt animals, an<l in somo mra
sure in diffrrcnt individuals of tile same species; and the 
mrmbrane itself l'equil'l.:s to lie in a pc1·pctual state of 
moisture. 

It is supposed by some that the olfactot·y nenes <lo 
11ot extend into the sinuses, but that these cavities mere. 
ly assist the sense by longc1· retaining a greater mass of 
1tir, which is load<'d with those odol'ifcrous particles that 
constitute the exciting cause of this pel'ception. 'l'he 
nasal organs are supplied with numerous small branches 
a1·isi11g from the fifth pair of cerebral nerves; but these 
b1·a11ches do not, accU1•ding to M. H.icheraml, answer any 
furtl1c1· end, than that of t:ontril.Juting to gcne1·al sensibi
lity. The excitibility to odours exists, acco1·ding to our 
author, exclusively in those which al'e commonly deno~ 
n1inatt•d olfactory nerves. 

qf taste. Every sense has been said to be strictly a 
modification of feeling: that of taste, however, app1•oach· 
cs nca1·er than any other of the senses, even in its or· 
ganization, to that of simple or proper feeling; the sur
face ut' the tongue, wl1ich is the principal residence of 
this perceptibility, only varying from the common inte
guments in being thinner, more vascular, and having 
cryphc, 01• follicles, which secrete the mucus of tile 
tongue. These are situated in greatest number near its 
tip, and arc erected "when \\<C masticate high-Oavouretl 
food. ot' have a strong desil'e for any savoury dish." "It 
is oliservc<l that the seusc of taste in different animals is 
more per·fcct in proportion as the nerves of the tongue 
arc larger, the skin finer and mo1·e moist, its texture 
flexible, surface extensive, motions more easy and va-
1·icd. 'rhc sense of taste in man would, verhaps, be 
more delicate than that of any other anima1, if he was 
uot to blunt its sensibility early in life by strong drinks, 
•picy ragouts, and all the refinements of luxurr that a.re 
llaily inYented." "Is the lingual branch. ol the filth 
)tair of nerves alone adapted for the pet·ceptrnn uf tastel 
Do not the ninth pair equally serve for the same JlUr
Jtosel" This last question of M-.Richerand has, web~
Heve, generally been answered rn tl~e n('gat1vc. It ts 
from the fifth pair that the cryptre, Just spoken of, are 
supplied. 

On touch. This has been with some propriety 1leno
rni,,.ted the elementary sense, antl all others considet·ed 
as merely moilifica\iuns accommodated to certam 1iroper-
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ties of bodies. "Every tl1ing Utat is not light, snund, 
odou1·, m· sa,·ou1·, i!i app1·etiatc<l bJ the tourh}' 1'1.Jis 
scnst' resides th1·oughout tile whole cxtcut of the nrr\·ous 
S)"i,tem; the peculiar 01·gan, lwwenr, uf touch, or that 
by \\hkh we come to a kno\\lctlgc of the qualitlcs of ob. 
jects, is the cutis, spread onr the external sat·facc of the 
body. In somr paa·t, this sense io; pcculiaz-ly modified; 
iu tl.1e skin, for example, curcri11b tht' a.piCl's of the fin. 
gns; and in sud1 pa1ts \\IC meet with something rcsem .. 
bli11g the paµillre 011 the tongue; but, perhaps, not exact .. 
ly simila1·, as they al'e rathel' coui,titutcd of nc1·,·ous 1•ro· 
jcrtiuus, than of glandular Cl'ypfre; tlil'Y are sur1·ounded 
by an extremely finC" rnscular mcml.H'ane. 'Vhen the 
sense ol' feeling is exercised, these papill::e a1·c supposed 
to swell and cle\'alc the epidermis, \\.hich in itself is ta. 
tally inseu>ible to all such stimuli as act exclusively on 
li''ing fibr·c. The cpid~1·mis, like the nails and hair, 
"hich last pl'occcd from 1t, ic; a mel'e ddentc of the body, 
llllOl'ganizcd, and COllSl!IJlll'lltiy dt'&titutl' of excitability. 

.llclion of the nerves. On this subject c.-ct·y thing is 
conjectural. \Ye ham not in this instance the assistance 
of anatomy for any thing farther tlian the fat·t, that the 
nerves at·e tl1t: ol'gans through which the sensiti\·e facul. 
ty is dc,·eloprll. The fu1·111, appearaucc, and mode of 
attachment of the ne1•\•es, are sufficient evidenrcs that 
they do not act as vibratory chords, accot·ding to the. 
supposition ot some theol'ists; tltat they are tubes for 
conveying a fluid from and to the ccrebl'al mass, is in· 
consistent with what has been disconred l'l'Specting the 
minuteness of divisibility in thci1· fib1·illre; it likewise ap
pears incompatible with wliat may be calktl the reacting 
communications between the centre or centres of sensa
tion, and the sensitive organs: and we have alrl'ady bad 
occasion to say, that the extensive aml nry important 
disco\'Cl'it:s of mod.ern chemistl·y, ha\'c only brought us 
acquainted with a greater 11umbt1· of exciting agents; 
they do not appear to have cast any light upon the ques
tion respecting the actual mode of nervous 01• musculu 
excitation. 

With respect to the analysis of our sensations, the 
production of ideas, anti the comparative estimate of the 
human understanding "ith that of the in5tinctil"c ud 
sensitive faculties of the inferior animals, we cannot be 
expected in this place to institute any inquiry. We 
must be content with exprrssing our O]linion, that en .. 
deavours to establish an identity of faculty in the man 
and the brute (if the dispute is nut a mere lo.e;omarhy), 
have failed of their object; and as we believe that the fa
bles of the Hamad1·yades arc not realizcll in the u trees 
of our fol'est," "so we still flattc1· ourselns. 110twithstan· 
<ling the indications of reason, and the gt·eat powers of 
imitation which have been exhibited. by some individuals 
of the ape sprcies, that the human intellect is of a nature 
essentially different from that of the monkey.'' 

Of sleep, dt·emning, somnambulism, sympathies, habit. 
The condition and the exciting causes of slcrp. need no 
description; its proximate cause must nrcessarily lie in 
the same obscurity with those of other brainular and 
nervous affections. The artificial sleep which has bttn 
procured by pressure on the brain, proves nothing with 
respect to the actual condition of this or~~rn in the slrep 
of nature; it is rather apoplexy than sleep that is thus 
occasioned. With 1·es11ect to t~e phenomena atten~aul 
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llpon sleep, it has been well observed', that "the human 
body presents with tolerable accur·acy the model of the 
centripetal and centrifugal powers of ancient philosophy. 
'l'he motion of several of the systems that enter· into its 
structure, is directed from the centre to the cil'cumfe
rence; it is a tr·ue exhalation that expels the produce 
and continual destruction of the organs; such is the ac
tion of the heart, al'teries, and all secl'etory glands. 
Other actions, on the contrary, are directed from the 
circumference towards the centre; and it is by these 
JDcans that we continually receivo, from the aliments in
troduced into the digestive organs, the air that pene
trates into the intemal structure of the lungs, and sur-
1·ounds the surface of the body, the elements of its 
growth and reparation. These two motions in an op
posite direction, continually balance each ether, and al
tet·natcly prcponde1•ate according to age, sex, sleep, or 
waking. During sleep, the motions are directed from 
the cil'cumfe1·ence towards the centre (motus in somno 
intro vergunt, Hippocrates); and if the organs that con
nect our intercourse with external objects, repose, the 
internal parts act with greater advantage." Hence our 
author would explain, or rather h'ace, the connection of 
1·epose with corpulence; and of inordinate mental or bo
dily exercise with leanness. Sleep may, indeed, be so 

....aindulgcd as to reduce man to a condition of mere brutal 
existence, as in a case t'elated by the author of the above 
extract, that of a man sJerping five-sixths of the day, 
with a digestion always active and easy, antl with "mo
ral affections cit'cumscl'ibed in the desire of aliment and 
J'ellOSc." 

Dreaming is a state intermediate between sleep and 
wakiug. It is the continued activity of some organs 
wl1ile others arc in a state of quietude; hence incongTu
ous associations, and all their consequences. For som
nambulism (sleep-walking), see Incuiis, in MEDICINE. 
Sympathies arc, l8t, ltetwecn two organs which perform 
the same functiori, as between the kidneys; 2d, those 
which have bern attt-ilrntet.I to the continuity of mcm. 
hranes, as the pain in the glans penis L'l'Om calcula1·y af
fections of the IJlad<lcr; S<l, from the extension of local 
irritation, in the manner that the excretory tluct of the 
parotid gfou<l occasions an irritation, which is propa
gated in its substance, and augments its set'retion; 4tli, 
exerted 1Jctwee11 pa•·ts which c.Jo not appear ti> be con
uectcd cilhtll" hy uenrcs, membranes, or vessels; as when 
the nosh'ils arc il'l'itatl'd, the c.Jiaphragm cont1·acts and 
occasio11s sneezing; 5t!J, those which are considcl'cd as 
resulting from the ~1gt·ncy of the' ital principk, as when 
the rectum contracts by the stimulus of excrement. 

Habit. 01' the po\\et· and influrnce of hallit, every 
9110 is sensible. lts opc1·ation in the animal economy, 
in l'elation both to tho pathology of disease and the fll'aC
ticc uf mctlicine, •·cqni1·es assilluous attention. F'or ex
ample: a p1·emature propulsion of the f'ce.tus clispuse to 
a retu1·n of the s~1mc accillcnt, at the same period of p1·eg-
11ancy; tlws, at this timt>, especial care is requisite in 
orc.h•r to olJriak this arquil'cd p1·opc11sity. 

'!'he tcrmi11ati1111 ol' life lias bern referred to the pnwcr 
of lial>it, blu11ting g1·aL111ally, and at length destroying, 
susreptihllily of i111pressio11 from the agcuts by which the 
Yitai p1 inciplc had liitherto hren s11pportcd. "Life, dc
pout!ant on the continual excitement of the living solid, 

by the fluids that are conveyed to it, ceases, because af
ter being accustomed to the impressions that these liquid$ 
produce on them, irritable and sensible JlRl'!s become at 
length no longer able to perceive them; their action, 
gr·adually destroyed, would, 11crhaps, revive, if the sti
mwlating rwwe1·s were to acquire additional force." 

For a general view of the orgaus subservient to ani· 
mal motions, (the next subject in the order of our ar
rangement) consult Co>iPARAcTIVE ANATOMY. 

OF THE VOICE, Al'fD SPEECH. 

Voice is produced by that air which is expelled from 
the lungs, being made to vibrate in passing through the 
glottis. 

"Do the different modifications of which the voice is 
susceptible depend on the largeness or smallness of the 
glottis, or on the tension and relaxation of the ligaments 
that form the sides of the aper·ture from the glottis into 
the mouth?" which last is, indeed, the tl•ue ol'gan of this 
function; for when an opening is made in the larynx be
low it, no sound is produced by the passage of the air. It 
appeat·s, however, that both the size of this 011ening, and 
the tense or relaxed condition of the pal'ietes of the 
larynx, contribute to modify voice, or, as it has been ex ... 
pressed, that the larynx is both a wind and a sti·ing in
strument; voice being always acute in females, and in 
young persons previously to the age of puberty, at which 
time the diameter of the aperture in males undergoes a 
remarkable enlargement, and the state of tension in the 
ligaments of the glottis is al ways in correspondence with 
the narrowness of this opening. 

Voice has a further dependance upon the length of the 
trachea. "A singer who wishes to run through the 
whole gamut, by passing from the upper to the lower 
notes, e\ridently shol'tens the neck and trachea, but, vice 
versa, lengthens them to prof.Juce a contrary effect. 

"The sh·cngth then of the voice depends upon the 
volume of air that can be expelled from the lungi:i, and 
ou the greater or less powcl' of vibration of wliich the 
parietes of tl1e canal are possessed in its passing outwards. 
Birds, the body of which is mostly aerial, hne a voice 
ve•·y stl'ong when compared to tlieir size; their trachea 
provided with a double larynx, is almost entirely ca1·tila
fSinous, particularly in certain chattering bi1·ds, as the 
Jay and some others; while it is nearly membranous in 
~~: .• ~1edgchog, the noise of which is almost impercepti-

Specch i:• the prerogative ~olcly of the human species, 
It 1s constltutcd Uy motltf'iratrous which the voice is mado 

~c.pa~: ~~!~·~l\\~:1 ' i~·~~~1i~l\6 t;~c~t~o~~l'~sf ~:~: t~o~~~~;:~'a!ipi~; 
man, would .sprak like ~1im, if the :lir in passing out of 
the la1·y11x dul not rush into the hyothyl'Oid sacs, in some 
aliimals membranous, Uut ca1·tiiaginons in othrr.", an<l 
even ossrous in the aJouette or purr, whose ho\\ I ic; so 
hoarse and frightruJ. E vc1·y time the animal wishrs to 
Cl')', th r se sacs become clistended, then emptie<lt so that 
i t cannot furnish the tlilfel'cnt pa1'1s of the mouth with 
somuls to be a-rticulatcd." 

Al'ticulated sounds are cons titute(] by ' 'owrls, the 

~~~~sr~~~~~ct~t1~~ .. m~;:~I~ u~~;r~:~~e 1~{~ 1~~~·~eon~~1t~0:~n~~~i~~~ 
sarrly more fo;·ced and unuatul'al than that of vowels; 
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hence the sup<'rior harmony of thoc;c languages \\ hich prnprl'IJ fol'med; a small canal about two lines in dia. 
haH} thr greatest numlJC'r of such Jcttc1·s, as in the au- mcttT ol-rupic<l the 11lacc of the rngi11a, and tt·rminatrd 
dent language or the Greeks, "quilrns dcdit ore 1·otun- in a cul-tlc-sac, an inch in depth. TJ1c most ath~ntive 
do musa Juqui." Hor. llcnce, on the other hand, the examinalions made by intruduring a catheter iHlo the 
harshncs'i of the Germnn, Dutth, and other languages. bladder, and the index into the l'('Ctum, could not find an 
"It "oulll Lrn d1ffir11Jt,'' sa)S 1\1. Richerand, "tu accu- ut<:rus.'' In this instance, howcnr, we a1·c dispost~d tu 
mulatc a gn•atcr 11umber of consonauts in one word," think that the defect was in the po:-;ition and rnmmuni
(and, consequent!,-, to select a word or more difficult cation of the utnus, not iu it-! total abselll't'; forJ Mop. 
1n·nnunriatio11), "than is found in the propel' name of a imsed to this example, we 1·cm<'mbl'I' tn ha\'e heard a 

G~;;;;~:;g~a~~~~~1;1~!'.;:~~tTi~;i::g, dumbness, ancl -ventrilo- ~:1~~~i·~,~~t~:,~t~0;:~~~~c;;cl~~~ir~~~t tl111:11~J~st~;~~iv~Je~0~!:~ 
qmsm. Si11,i;i11g is pel'f'ol'med by an enlugemcnt 01· con· time beyond the age of puberty, had cn·ry external 
trarthn of the glottis; by an elevation or drpression of and intl·rnal pa1t of the uterine SJ slrlll in pr1·f'cctit•n, t"X· 
of the larJ nx; Uy an elongation or shol'tcning of the neck; ceptin,; tlie ornl'ia. "Nulla cupido est 111·oplct· "'itia or .. 
by au acrduatrd, tH·olonged, or retal'dcd inspi1·ation; ga1101·u111." 
and IJy either long 01· short, and al.Jrupt expil'ations. llcnna]Jltrodism, in a proper sense, has never exh~ted 
" '!'lie agi·t•l·nUlcuess then, or the justness of the ,·uice, in man, nor eveu in the inferior animals, the structure of 
the rxtrnt and val'icty of inflcxious of \\bich it is ca· whose ,i;cnital 01·gans :we in the smallest measure analo .. 
paUle, dl'pend on the conect conformation of its organs, gous tu man. An im11erfl•ction of ol'gans, so as to l'l'll· 

011 the Uc.xi1Ji1ity of the glottis, elasticity of its ca1'tilagcs, tier the sex doubtful, has, iudced, in some vcn fl'w in .. 
and patticular dispusilio11 of c.lift'ercnt parts of the mouth, stance.;;, prnsentec.l itself; I.Jut not, ac; in man)· of the lower 

~::r ro·::~g:;:; ~~;qu~:i,~·~i!;~s~·t;~siso~u~~i~~~y;~\~~ ~~~~~;.~r animals a11d 11la11ts, a capability of self imprrg. 

casion a th· feet in precision and neatness of the rnicr.'' Some 11hysiologists ham endcarnureil to h'acc an ana .. 
Stammerins and lisping are occasioned IJ)- a tongue too logy IJctwecn the sexual org.udzalion of the m:tle an1l fe .. 

large, its fr:enu1n l.Jei11g too lung; and by deficiency or male, compa1·ing the ornria of the latter with the tei'tirlt's .. 
bad a1Tangcmc11t i11 the teeth. Whrn tl1e apex of the of the former, the Fallopian tuUe.'i with the vasa dcfrrrn .. 
tongue is 111·e\·ented from striking 11ropedy the fo1·c part tia, the utet'us with the nsiculre Heminalcs, the clitoris 
of tile roof of the mouth, an inability is producctl of fll'O~ and vagina with the penis. r1'11ese l'esemblancl'S are in 
nuuncing the letter r. some measure co1Tect: thus, the onu'ia and testidrs IJoth 

Natural dumbness is almost invariably consequent secrete a seminal HUid, tlic .Fallopian tubes au<l rnsa de .. 
upon dcafuess, and docs not arise from au inaUility to fcrentia l>oth co11veysuch fluid in tu appointcl1 t·escnoi1·s
at·ticulate, but from an enti1·e ignorance of sounds. Sec the utnus in lhe female, aml tl1e Hsiculre scu1i11aJes in 
Uu~rnNESS anti DF.AFNESs. the 1nale • 

. For the natul'e of those sounds produced by the veu. 'l'hc generative process in man is effected by an elimi· · 
triloquist, see likewise the article YENT1t1Loqu1s11. nation .from tl.1c IJloud of the semrn bJ the tcsticJrs; th6 

01· Gt~NAR..lTION. sem~11. 11nmcd1atcly .upon its secretion passes th1·ou,;h the 
"'r now proceed to notice those functions which nature senu111fe1·ous dutts rnto the Yasa defcrentia, which, after 

has provided for the preservation not of the individual enttring the abdomen, tel'minate in the vesiculre semi· 
but of the species. nalrs, and the1·e deposit their contents. These vesicles 

Differences of the sexes. During infancy we find the furnish rl'scrvoirs for the semen; and we find those ani· 
general cha1·actcrs of sex comparati\•ely so indistinct, mals tllat are destitute of them, dogs for example, con· 
that some writers ha \'e I.teen disposed to refer the sue- tinue a long time in sexual contact, on account of lhe 
cessiYe develnpcment of the male and female 11cculiarities semen, secrct~d during the act o~ copulation, being di· 
~olely to genital organs. "Pro11ter sol um uterum rectly ti·ansm1ttcd from the testicles. As the semrn iu 
rnulier est id, quod est." Van Belmont. It has, how- man passes through the p1·ostate gland, it is mixed "ith 
cHr, been well observed, that we find from l.Jirth an in· the mucus which this gland secretes, am!, thus mixed, 
dependant variety of conformation in the male and the cnte1·s the 1u•ethra to be ejected. 
female; the former having less mobility of' constitution, With respect to the part which the female pe1·forme in 
and lrss delicacy anti 1·oundness of form than the latter. the process of generation, the following questions hue 
The mus' l1·s of man are larger and firmer, the aspcri- been p1:o~osed.. "Does U1r. ovarium secrete a liquor, 
tics 11 f the l.Joucs arr observalJle in a greater degree, the that, m1x111g with the male semen, produces the nrw be .. 
daYicle ic; more cul'vec.l, the shoulder broader, the pelvis ing? cu· is there detached from it, at the moment of cou
smallcr, auc! the thigh.bones have a more outward direc- ception, an ovum which is vivified by the semen?" 
tion. It is wt'll known to the anatomist, that IJy examin- . ""~hatever part," says M. Richerantl, "is taken in 
ing attt: 11 tirely the skeleton, even 1n·e,·iously to the age this discussion, we shall be fol'cetl to n'lmit that the on-

or k':~~·~;,,~1:.:a~c~:~·i~~. g~.:~:1:?.c~0 ~~~c;i~;od by some r~u~~.~~~r.~=n~;.~et\'.'!"f.~~~= 11 ~:~1 .. il~. gert·:·:t~:~~b:i:.~: 
phJsi1>logi'it'i to be ernhcc.l iudep.emlantly of the C\'~lu· like~vise," continues ?ur author, ''that this snmething 
tion uf tl1c grnital organs. l\1. R1chcrand, from Calliut, f1m11shed IJy the 0Yal'1es, passes through the J1'flllo11ian 
ac.lduces tlic i11stance of a fomale, who, "when atlrnncctl tuUes into the uterus, wllich receives ont> of thtir extre· 
to the r!~e of twent)'·One, \\ishe<l to sa~isfy the desires of !nitics, "~hile the ~ther, large, rxpanilcd, nud fringed at 
nature, b"t in min, she having uotbing but the vulva 1ls margm, floats 111 the Ca\ity ul' the pchi>, ""l'P"rtctl by 
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a small duplicaturc of the peritoneum, but confracts on 
itself, is closcJ.v applied to tile orn1·ium during coition, 
and thcu constitutes a di1·cct channel between this 01·gorn 
and tlw internal lH\l't or the uterus. Tile external orifice 
of tl1e .... allopian tulle, 01· its fringed pa1·ts, has been fuu111I 
closely inrnsti11g the ovarium in cct·tain females opened 
immediatcl_v after copulation. It may happen from some 
orga11ic dL·fect that the Fallopian tube cannot embrace 
the ovarium. In diserting a subject at La CharitC, that 
J1ad brcn sterile, l found the fringed margins, or expand
ed extremities of the tubes, adhel'ing to the lateral and 
s11peri11r parts of the pehris, so that it had been impossi
ble for them to pc1'1'01·m their motions." 

Although the semen is conveyed into the utc1•us, the 
penis tlnes not artually cuter this cavity; it is pt'(WCntr.tl 
IJy the smal111es1; of the os ti11cre, and it woultl be difficult 
to concrive cvc11 the passage of the semen," if we did not 
kunw that the uterus, dut·ing copnlntion, is i1·1·itatetl, krpt 
in a!;itation, and attracts the semen by a real aspiration." 

'Vith rrgat'd to the theory of conception, the gl'catest 
obsru1·ity pre mils. A 11:dogy with what is o!Jserred in 
inrcl'io1· animals, ful'nishes the principal assistance to the 
physiologist in this pal'ticular. It is well known that 
eggs laid by a hen which has had 110 intercourse" ith the 
cock, arc i11capa1Jlc of being l1atcl1rd, althougl1 tliry con
tain the 1·udimcnts of the chirk; hence it has lieen infer
red, and almost demonstrated, that it is the uflicc of the 
male in general to •'furnish the vivif) ing principle; that 
is, to animRte the intlividuals, tlic germs of which are 
1n·ouured by the female." 

This fccunthttion of tl1c ovum is su11poscd to be effect. 
ed in the ovarium, the seminal liquor l'CCeivr<l into the 
utr1·11s havi11g passcil hill1r,r through the Fallopia11 tubes. 
rrltis last supposition, however, bas not perhaps been ful
ly verified. 

In the o\'al'i:l, uff.rr each conceptio!J, a small bocly is 
found (corpus lukum), wliich Haller provci.l to be tl1e re
mains of a vesicle ruptur'cd at the moment of conception, 
ancl permitting its contents to escape. The matter then 
wliicli thus escapes, constitutrs tl1e gc1·m of the fretu s. 
It will be c"·idc11t that the Fallopian tubes reCJllil'C to be 
pervious, in order tliat conr:eptiun may take place. It 
is observed hy Mnrgagni, that they al'e often dosed in 
couJ'tezans, in consequence of habitual excitement. 

" Semen wheu examined by a mi croscope, exhibits 
animacula with a t•ound head and slende1• tail, that mo' e 
with rapidity;" hence Lile c111·ious conjectul'es of Lcwcn
hock, Bocl'haave, Cowper, and others, that e,·ery part of 
the seminal liquor is capable of becoming a being resem
bling that from which it was fnl'mcd. " These ~111imal
cula vass in a Clll'l'Cllt ti11·ougli the Fallopian tub('.S to the 
ovaria, whe1·e they cnte1· into a violent contest, in "hi ch 
nll are killrll rxccpt one, which I.Icing left champion iu 
Urn fiC'ld of battll'J pcnet1·ates into tlte O\'arium Mstincd 
to recrh·c it." Accol'dirig to the hypothesis of M. lluf
fon. every part of the botly furnishes its app1·opl'iate mole . 
rulre to compose the semen; " antl these atoms coming 
from the C'JCS, cars. &c. of the nrnn and \,·omnn, arrange 
thr:m'-elv<'s round the inte1·11al mould, the exi sk11cc of' 
which fie admits, bclic\'CS it to form the base of the edi
fice, anti tu a1·isc from the male, if it ~boultl be a boy, and 
f1'01U the female, if a gid." 

Ir it was necessary to offer any objection to this fanci
ful hypothesis, it would suffice to say that infants are of
ten luu·n pufcctly organized, the pal'ents of whom have 
bad defects in structure. 

Fo1· the history of gestatio11, delh·ery, &c. consult the 
al'ticlc MIDWIFERY. 

On ages, temperaments, "Varieties in the hmnan. 
species, <$-c. 

Of the last subjects treated of by M. Richerand, wry 
little 1•emains to lie said in the 1n·esent place. 

or infancy, its peculiarities and diseases, see the arti· 
cle INFANCY. The process of dentition for the most part 
commences towards the end of the seventh month, earlie1• 
or late1·, according to the coni;;titution of the infant. 'The 
milldle incisores of tl1e upper jaw are the first to appear; 
shortly aftenvaf..ds the i11cisorts of the inferio1· max
illa; then the laternl incisores of the upper, afterwards 
of the un<lcl' jaw; tbcn the canine tectli i11 the same 
order; and between eighteen months and two years, 
but in the inrcrsc ordeI·, the molal'l'S . This com11ldes 
the fil'st tlentition. Towal·<l's the cull of the fourth vear, 
two other molares come to be adtled. These last i·e

0

main 
dm·ing life, but the first teeth fall out 11carly in th_e ori.ler 
of their appearance, and {\l'e succeeded by others la1·get• 
and better formed. Towards the ninth year, two addi
tional Ja1·ge molares appear !Jeyond the l'<H'lncr; and be
tween the ages of eightce~1 and tldrty J two teeth pc1foratc 
the gi.lms at the extremity of the alreola1· processes: these 
arc the dcntrs sapicntire. 

Each 1·ow of teeth exists at the same timr in the maxil
Jre of the fret us, each alveola containing two mc111branous 
follicles. That which is to constitute the }ll'i mary tooth 
first swells, a calcareous matter encrusts un its s111fn.cc 
anti forms the body of the toofh, Ly which tho follicle 
is obscu1·ed which secretes the osseou.s p3r(, so that when 
the small bone is fully formed, tho mrmbranous ve
sicle on the s ides of which the dental vessels and nervcg 
arc s1u·cad· out, is in the centre of its boUy, and ai.lltcrcs 
to the par·ietcs of its internal cavity. 

Ossification is etfectc<l by a dC'posit of bony matter, 
(which, as we have already ohsened, is principally form
ed of phosphat of lime,) in tbe centres of the ca1·tilages, 
wliich g1·adually proceeds to their extremities or ci1·cum
ferenccs. Although ossification is some yea1·s bef'ore ii 
is completed. thr~·c has been suHirient bnny matter depos
ited in thr ~a1·tilages, to enable tile child to stand and 
walk, in tlic course of twelve months. 01· Iese,. from birth~ 
"The vital motions of' infancy tend towa1·ds the h~nd,', 
hence tltr f'1·f'quency oClliscases in this pa.rt. 

Of pnberly. In England the season of puberty is 
scnl'ccly before the fifteenth year, sooner or latrr, ac
co1·lling to constitutional va1·iety. 'l'he principal m~u·ks 
of puhP1·ty in the male arc tile change of voirc-, wliiclt 
ayises from a sudden dilatatiou of the aprrturc in !he glot
tis, alreauy spoken of. In females, the mensti·ual dis
cl1a1·gc for·ms the chief imkx of the change- allud('d to ... 
This discharge 1s not a mere flow of blood as f1·om ruptu1·ed 
vessels, but is a proper secretio1~ from the :ll'tnirs whicf1 
termiuate on the i11ternal surface oftbr utcru!'i. The final 
cause of mentruation io:; um1uestiona1Jly tu fu1·nish the fre
t11s with its requisite support during grstation. The 
h.n1otbescs which have been 1iroposed to account for mtn-
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struation, as the influence of the moon, &c. arc too fri
,·ofous and antiquated to l'<'fJuire refutation or notice. 

The •tale of' irility succeeds to that of puberty, and 
now the constitutional cha1·acte1· is fully and firmly es
tablished. The ancients, observing a great diversity 
among inilh iduals, anti supposing that such varieties 
must depend upon some elementary matter with which 
the body is impregnated, in•tituted a general di\ ision of 
constitution into four classes, which in compHnnce with 
their mode of judging respecting the origin of such dif
ferences they called temperaments; a word retained, 
\Vhile the theories which introduced it are abandoned. 
Tl1c sanguine, the melancholic, the choleric, anti the 
phlegmatic constitutions of authors, with their endless 
i11te1·rnixtures, do not require description in this placf'. 
llf. Richerand has proposed a classification which will 
be seen by rcfer•ring to the above table, and which is, 
)>crhaps, more accurate in relation to appearances, cer
tainly much more so as it regards the origin of differ
ence, than the ancient tlistinctions. \Y-e are persuaded, 
thai to the physician, the a1Tangement of individual 
peculiarity would be most useful, which should be found
ed on those marks indicating an hereditary tendency to 
lymphatic, 11e1•vous, anti sanguineous affections. 

'l'he national val'ieties of man are, according to our 
author, the Arab-European, •' with face oval, or nearly 
oval, in a 'crtical direction, the nose long, forehead pro
jecling, hair Jong, and generally lank, skin more ot· less 
white/' Tl1ese fumlamrntal chat·acte1·s are no whe1·c so 
well marked as in the north of civilized Eul'Ope. 

'l'he Mongol race, with " the forcl1ead flat, the crani
um not very Jll'Ominent, the eyes directed a little ob
liquely outwards, and the oval fut•mcd by the face, in
stead of being from the forehead to the chin, is from one 
check to tlie other." This is the most numerous l'ace, 
compl'ehcnding the Chinese, Ta1·ta1·s, Japanese, &c. 

The IJyperl>orcan race, "with flat facr, squat body, 
and very hh01·t stature,'' is formed of the Grce11lamlcl's, 
Samoie•lcs, anil Laplanders. The Ame1·ican Indian, M. 
Richcran1l conjectures to be a rare from the other con ti. 
nents. On the Neg1·0, he l1as the following rcma1·ks: 
·~the small 1wogrcssofthis race in the study of the sd. 
cnr<'s and in tivilization, thcfr decided taste and singu
lar aptitude for all tlie a1·ts that rt.qui1·e more acltlrcss 
than understanding anti refiedion, as <.lancing, mu!;ic, 
fencing. &.c.; the fo1·m of tlicil- lia11d, "hich is a medium 
brh't·een the E11ro1wan and orang.outang; the existence 
of i11te1•maxiliary lmne, at a11 age when in us the traces 
of thci1· srparation arc completely oliliterated; the high 
situation and smallnrss of the calf of the leg, &c., have 
been advanced a~ al'gumcnts which, however, arc Jess 
&olid than "Specious, lly those '' lio ham e1nleavotu·ed to 
dt•p;radc this portion ol' the huruan species, \\ith a \'irw 
of justil'Jing the commerce made of them by cilillizcd 
1iat10ns, aml the sla\'e1·y to which they are rctluced. 

" Without admitting this po!')itiou,"' says ou1· author, 
"believed by the arnrice of l'iclies, we cannot I.wt allow 
that the diffl'renccs in 01·ganizatinn induce (should he 
uot l1avc saic1, are accompanied with?) an obvious ine
quality in the perfection of the moral anti intellrctual 
facoltir•. Thi• truth will be completely elucidated if \\e 
can poi11t out their moral differences to be equally real 
a!ld >!t'an5ly marked as the pb~sical chat·actcrs or the 
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human race.q that have been just recapitulated1 oppoJe 
European acth•ity, ''ersatility, and restlessness, to Asia· 
tic indolence, phlegm, and patience; examine what ef ... 
feels may be produced on the character of nations bJ the 
fertility or the soil, serenity of the atmosphere, and 
mildness of the climate; show by wha\ obligation of phy
sical aud moral causes the influence of custom has ao 
much power over Eastern people, that in India and Chi
na we find the same laws, manners, and forms of wor
ship, as existed long liefore the commencement of our 
rera; investigate by what singularity these laws, ruaa .. 
ners, and religions have suffered uo alteration amidst 
the revolutions that have so frequently overtul'lled th08e 
rich countries, which have been several times conquered 
by the wal'like Tarta1·s; demonstrate that ignorant and 
fc•·ocious conquerors, by the irresistible ascendancy of 
wisdom and information, have ado}ltetl the customa of 
the nations they have subjugated; and prove that the 
stationary state of the arts and sciences, in 1>eople who 
have enjoyed the benefits of society and the advantaga 
of civilization befo1·e us, is 1101 so 11iuch IJ be allrib•ted to 

:~~ i;:r:1~ct:'::£;:~ 0:t:~~~~~;'\'n ·~~~n:~~c :::.~:!~~ 
and which makes learning the exclusive appendage or 1 
pl'ivileged cast." 

For physiology or plants, see PL.lNTs, physiology of. 
l'llYSSOl'liORA, a genns of vermes rnollusca; the 

generic character is, the body gelatinous, pendant from 
an aerial vcsiclr, with gelatinous members at the sides, 
and numerous tentacula beneath. These arc near·ly aJ. 
lied to the medusre, and might "ithout much impropriet1 
be removed to that genus. There are three species. 

PHYTEUMA, cretic mmpions, in botany, a genus of 
the pentandria monog) nia class of plants, the flower of 
\\ bich is corn posed of a single stellated petal; the fruit ia 
a roundish capsulr, and coutains three cells, with nume. 
i·ous seeds. '!'here are sixteen species. 

l'liY'l'OLACCA, in botany, a genus of the tlecandria 
decagJ uia class of plant•, the corolla whereof consists of 
five l'Oundish, hollow, patent petals; the fruit is an orbi. 
culated det•ressed berry, with ten longitudinal furrows, 
and as many cells, in each of which is a single kidoe1-
shaped seed. The1·e are six species. In Virginia and 
other parts of America the inhabitants boil the leaveB, 
and cat tlu·m in the manner of spinach. They are said 
to have an anody.ne !l~ality, and the juke of the root is 
violently cathartic. l he •terns when boiled are as good 
a~ asparagus'. The l'ortugu.ese had formerly a trick of 
m1x111g the JUlCe of tl1e bl'rr1es with their red wines, io 
ortlCl' to give them a deeper colour; but as it was found 
to debase the flavour, and to make the \\inc deletrrious, 
the math.'r was represented to his l 1ortugucse majrsty, 
who 01·dercd all the ste1m to lie cut do\\ n yeal'ly before 
they p1·ocluced n.owers, thereby to prevent any fu1·ther 
adultc1·at1on. The same 1u·acticc was common in France 
till it" as prohibited by an edict of Lon is XVI. and hia 
predecessor under pain or death. This 11lant has brra 
said to cu1·e cance1·s; but the truth of this assertion hu 
not been inilisputably proved, and does not appear very 
probable. 

l'HYTOLOGY, a discourse concerning the kinds and 
virtue of plants. 

PHYTOTA:\IA, a genus of birds of the order pat-
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seres; the generic character is, bill conic, straight, set•
rate; nostrils oval_; tongue s.hort_. .ol>tuse; feet fuur_-toec.l. 
There is onJy a srnglc species, viz. P. rara, that inhab· 
its Chili, nearly equal in size to the quail; has a harsh 
interl'upted cry, rcsemliling the sylla()Jcs ra, ra; feeds 
on fresh vegetables which it cuts tlo\\11 near the l'OQtS 

with its bill as with a saw, and is on that account a great 
pest to ga1·dcns; builds in high shady trees, in 1·etired 
places; eggs wl1ite spotted with red. 

PIA MATER. See ANA.TOMY. 
PICA. Sec Mus. 
PICJE, the second order of birds, according to tl1e 

Linnrean system. They are distinguished by a bill sharp
edged, convex above; legs short, strong; feet formed for 
walking, prrching, or climbing; body toughish, impu1·e; 
food various, filthy substances; nest in trees; the male 
feeds the female while she is sitti11g. They lirn in pai1·s. 
or this order there a1·e twenty-six gene1·a, viz. alcedo, 
buce1•os, bucco, lluphago, cel'thia, coracias, corvus, cro
tophaga, cuculus, galbula, glaucopis, gracula, merops, 
momotus, m·iolus, paradisca, picus, psittacus, rham11has
t9s, scytbrops, silta, todus, trochilus, trogon, upupa, 
yunx. 

PICKET, P1CKQ.UET, or PIQ.UET, in fortifi cation, a 
painted staff sho<l with iron; use<l in marking out the an
gles ant.I t>ri11ripal parts of a fortification, when the en
gineer is b'acing out a plan upon the ground. 

PICQUET, a celcb1·atcd game at cards played be
tween two pe1·sons, wHh only thh·ty-two carlls; all the 
twos, threes, foul's, fives, and sixes, being set aside. 

ln playing at thi• game, twelve cards are dealt to 
each, and the rest laid on the table: when if one of the 
gamesters finds he has not cou1·t-card in his hand, he is 
to declare that lie has carte-blanche, and tell how many 
cards he will lay out, and desire the other to tliscartl, 
that he may show his game, and satisfy his antagonist, 
that the chat'te-blanche is 1·eal; fat• which he reckons ten. 
Ami here the ohlest hand may take in three, four, or five, 
discarding as many of his own for them, after which the 
other may take in all the remainder it' be pleases. After 
discarding, the eldest hand examines what suit he has 
most cards of; and, l'eckunin.g how many points he has 
in that suit, if the other has not so many in that, or any 
other suit, he reckons one for enry ten in that suit, and 
he who thus l'eckons the most is said to win tbe point. 
It is to be obsc1•ved, that in thus reckoning the cards, 
every card goes for the number it bears; as a ten for 
ten; only all court-ca1·ds go for ten, and the ace fol' ele
ven, and the usual game is one hunt.Ired up. The point 
being o''er, each examines the sequences he l1as of the 
same suit, l'iz. how many tierces, or sequences of tbree 
cards; quarts, or sequences of four cards; quintes, 01· se. 
<Juences of five cat'ds, &c. he has. These several sequen
ces are. 1.Hstinguished in dignity by the cards they be.i;in 
from: thus, ace, king, and queen, are stiled tierce majo1·; 
king, queen, and knave, tierce to a king; knave, ten, and 
nine, tie1·cc to a knave; and the best tierce, quarte, 01• 
quinte p1·evails, so as to make all others in that hand 
good, and to destroy all those in the other hand. In like 
manner a quartc in one hand sets aside a tierce in the 
other. 

The sequences over, they proceed to examine how 
many aces, kings, queens, Ii.naves and tens each holds; 
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t'eckoni11g for evel'y three of any sol'! three; but here too, 
as in ser1uences, he that with the same number of thl'ecs 
or fours, has one that is higher than any the other haR, 
makes his own good, ant.I sets aside all his adversa1•y's; 
but four of any sort, which is called a quatorze, because 
fou1·tecn are reckoned for it, always set aside three. 

The game in hand being thus reckoned, the eldest 
proceetls to play, reckoning one for every card he tllays 
above nine, wliile the other follows him in the suit: but 
unless a card is won by one above nine, except it is the 
last trick, nothing is reckoned for it. The cards being 
11laycd out, he that has most tt•icks reckons ten for win· 
ni11g the cards: but if they have tricks alike, ncithet· rec
kons any thing. If one or them wins all the tricks, in· 
stead of ten, which is his right for winning the cal'ds, he 
reckons forty, and this is callell capot. 

The deal being finished, each person sets up his game: 
thry then pr·oceed to deal again as before; cutting afresh 
each time for the deal: if both parties are within a few 
points of being up, the cartc-blanche is the first that rec
kons, then the point, then the sequences, then the quator
zcs, then the tierces, and then the tenth cards. He that 
can reckon thia·ty in band by carte-hlanche, points, quin
tes, &c. without pla}'ing, before the other has reckoned 
any thing, reckons ninety for them, and this is called a 
repike; and if he reckons above thirty, he reckons so 
many above ninety. If he can make up thirty, pa1•t i11 
hand, and part in play, before the other has told any 
thing, he reckoRs for them sixty; and this is called a pique, 
whence the name of the game. Mr. de Moivre, in his 
doctrine of chances, has resolved, among others, the fol
lowing problems: I. To find, at picquet, the probability 
wliich tho deale1· has for taking one ace 01· more in three 
cat·<lR, lie having none in his hands. He conclucles front 
his computation, that it is 29 to 28 that the dealer takes 
one ace or mo1·e. 2. To find at picquet the 1wobability 
which the eldest has of taking an ace 01· more in fi.\re 
cards, he having no ace in his hands. Answer; 232 to 
91, or 5 to 2, nearly. S. To find at picquet the proba
bility which the eldest has of taking both an ace and a 
king in five cards, he having none in his hand. Answer; 
the odds against the el<lest han<l taking an ace and a 
king are 3Sl to Sl5, 01• 21 to 20 nearly. 4. To find at 
llickct the probability of having twelve cards dealt to, 
without king, queen, or knave; which case is commonly 
called cat·tes-blanches. Answe1·; the odds against cartes
blanches are 32S to 578,956,or 1791 to I nearly. 5.To 
find how many dilforent sets essentially different from 
one another, one may have at picquet before taking in. 
Answer; 28,967 ,278. This numher falls short oftl1e sum 
of all the distinct combinatiomi, whe1·eby twelve r.ai·d~ 
may be taken out of s2, this number 225 ,792,840; but it 
ought to be considered, that in that numbe1· several sets 
of tlie same impoI"t, but dill'ering in suit, might be taken, 
which would not infroduce an essential difference among 
the sets. 

PICRA)!NIA, a genus of thepentandria ordrr, in the 
direcia class of 11lants; and in the natu1·al method rank
ing with those that are doubtful. The calyx is tri11ar
tite; the corolla has three petals; the stamina from three 
to firn, awl-shaped, and seem to join togethet· at tbe 
base; there are t" u styli, which are short aud bent back
\la1·ds; the berry is roundish, and coutains t\\o oblon; 
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Meets, and Mtndimec:; one seed only. Thrre are two spc
rirs: The ;rntidcsma, or murjoe bush, is frequrut in 
copses and atrnut the ~ld1-ts of woodc:; in Jamaira. rising 
a·mut right tH' nine fl·et from the groun<I. The !cones 
a ·c of an ond form, pointc<l an-.1 placrtl in au altel'nate 
form alun$; the branc-lil·c.;; the nowe1·-spikes arc long. pen
dulou"i. and blrutlrr; the florrts small and white: the brr
l'irs a1·c numrrous, at first 1·ecl. then of a jct bl ark colc>u1·; 
the pulp is soft, aml of a purple complexion. The whole 
plant i~ bittrr, and especially the be1·ry. The nc-groco;; 
make a decoction of tliem, ancl use it in weaknesses of 
the stomach anll in nncr·eal cases. 

f>ICRIS, ox-tongue, a genus of the p'llygamia req1rn1is 
order, in the s)·ngcncsia class of plants. The calyx is 
cnlyclcd; 1·ecrptarlc 11akl'cl; seed transrnr·sely g1·oovctl; 
tlown fcathcretl. 'l'het·e are six speri<·s. of which the 
most 1·t•m:u·kable is thr cchioi<les. 01· common ox.tongue, 
g1·uwing spontaneou'ilJ in corn-fields in B1·i1ain. It has 
11ntli\ idcd kaHs cml.u·aring the stem, with yellow blos
soms, which somrtimes rinse 80011 afte1' 110011, at other 
tin1l'S 1·r111:\in opl'll till nine at 11ight. It b an a.:;l'eeal.lle 
pot-hct·b while young. The juice is milky, but not too 
ac1·id. 

i•ICRIUM, in botany, a f.?,'NH'<J of tt1e tn'lM!?ynia or
dl'r, in th<' tctrandria fl•l"iS of plants; and in the natural 
ml'lliod 1·a11king with llwsc that are doubtrul. The calyx 
is mon1Jph) llous and 11uinqucfiJ; the corolla monoprta
fons, and its tube is 8hort; tl1e filaments are four in num
hn. a11d l111od1·d at the pl.lrc of their in~ertion; the style 
long anti tliid>.; tl1e stigma IJilamrllatec.1; the caps11le i~ 
1·0111Hl, Uirnh<·cl, aml contains a num1Je1· of small sec<ls. 
'1'111:-1·0 arr two species, viz. the spicatum antl 1·amosum; 
both natins of Guiana. Bolh species a1•e bitter, and cm
]ilo) ed in tlJSpt'psy, and to promote the mense~: tliey are 
aJso u•ronnuemktl i11 'iscrl'al olJ:structioni;. 

PICL'"S, lhe 1trnorlpecl.-rr, in ornithologJ. a gcnuc; be-
1l1ngin!!; to tl1r Ol'dl'I' or picre. The IJeak. is c;ti·aight, and 
<'OH'-ists of m.111)' sides. and like a wedge at the point: the 
1101:;t1·ils :u·c Ctl\ rrct.I with bristly feathers; the tong11e is 
l'ountl Jikc a wo1·m, ,·ery long, and shal'!, at the point, 
'' hich is bl• ... d "ith bl'i1Jtles bent back wanls. See ]'late 
CYL I\at. Uist. fig. 3J7. 

'l'he gr~ml cl1aractel"istic or these birds is the tongue, 
the muscles nrressat"y tu the motions of wliicli are singu
lar and wnl'tliy of notice, affording the animal means of 
<larting it fu1·wnl'<ls the" hole lrngth, or drawing it within 
the mouth at" ill. Latham enumerates no less than fifty 
c.Jifforent spccit•s of \\oo<lpeckers, besiclcs varieties of 
some of them which amount to nine mol'e. The must 1·c
ma1·kablc arc as follo\\.S: 

1. The pirus martius, or greatest black woodpcckrr, 
Js aboul the size of a jacktla w, bei11g about l 7 inches 
Jong; the bill i'i neRl'ly t" o inches a111.J a hair in Jen~tlit 
of a 1la1·k ash-colour; the whole bird is bla( k, except the 
frown of tl1e ht·ac.J, \\hich is \l'l'million. The female 
differs from the male in ha , .. ing tile hind head only red, 
and uot the "hole crown of the head; and the general 
colour of the plumage has a strong cast of brown in it. 
lt has Jikewise been observed, that the 1·ed on the hind 
bead has been wlwlly wanting; and indeed both male and 
female al'C apt much to rnry in different subjects, some 
having a much greater proportion of red on the bead 
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than o1hrr.... Tlii~ species i~ f•1111111 C'll the rontinent of 
Eui·ope, lrnt 11ot in plenty exnpt in G1..•1·many. 

Jt is said to build in old ao.;h and poplar trees, inaking 
large and deep nests; and F1frsch olJsl'l'\"es, that thc·y 
often so cxravatc a tn•r, that ii i-, soon nrte1· bluwn do'i\n 
with tlic \\ind; and that unth·r tl1c hole of thi~ bird, may 
often be found a buslu•I of <lui;t and bib of wood. 'f"fic 
femalr la.\.;; two 01· th1·cc white rt?;;~, the colour of which, 
as Willughhy ohsrrvcs, is prc·ihott' to thr wholr wood
pecker· genus, 01· at least all tho~c which ha\·e come 00• 

Ue1· his inspection. 
2. The picus prinripalis, or "hitc-llillrd wooclprrktr, 

is some\\ liat !Jigger than tlir last. liei11g e'111al in 1o1ize to 
a c1·ow. lt is sixtce11 i11rl1e.i:; long, and \nighs about 
twenty ounres. The bill is white as ivor,n the head it. 
sclr, ancl the body in gcne1·al, arr Mack. 

This species i11hab1ts Ca1·oli11a, Virginia, New Spain 
antl Brazil: and is ci\lled hy the Spaniards car11rntrr' 
anti not "ithout reasou; as tliii; as well as most of th; 
other species make a g1·cat noisr "itli the bill against 
the trees in the wood'), "h1•1·c tlif'y may br heard at 1 
great ~istancc, as if' ca1·pc11krs were at work; making, 
accordrng to Catesby, in an hour 01· two, a bushel or 
chips. 

3. 'l'hc picus erythrocephalus, or rrcl-l1raMd wood
pc~ker, is about eight inl'hcs three quartc1·s long, and 
weighs t\~o ounces. The bill is an inch and a quarter in 
length, of a leacl-coloul'; the head ancl tlic 11eck are oh 
most beautiful rrimson; the back amt wings are black; 
the rump, breast, and belly are white. The cock and hen 
are very nca1·Jy alike. 

This species inha_l.lits Virginia, Carolina, Canada, ud 
most. of the parts ol North Amr1·ira; but at the approach 
of w~ntcr, 1t migrates more or less to the southward, at· 
cordrng to the Sl'\'erity of the season; a1ul upon this cir
cumstance the people of' No1'1h Amct·ica Corctrll the ri
g~ur or clemency of the ensuing \\inter. During tbe 
wrnter they are very tame, and are frequentJJ k11oW11to 
come into the houses in the same manner as the rrd· 
breast is wont to do in England. It is obsrl'\cd thattLti 
spcries ~s foun_LI r~1ieOy in oltl trers; anti the noise thrf 
make with tl1eir bills ma) br heard alJove a mile dista1t. 
Jt builds the earliest of all the woodperkers, and gcn<
l'ally pt·etty 111gh from the ground. It is account<d b• 
many people very good eating. · 

4. The 11icus 1111bcscens, or little wood-pcckl'r, l\'tigl1s 
only one ounce and a halt The top of the head i• black, 
anti 01~ f'arh s1tle ab?ve the eye i::i a white line; the hind 
head is t·ed; the 111nd pa1'1 of the neck, the bark, and 
i:ump, ar~ blark,_ which i.'J dhidt•d into two parts by a 
ltne of wlnte passrng down the middle to the !'ump. Tho 
female has no re<l ou the l11ncl l1ead. It abounds in New 
Jel'se.Y, whc1·e it is es~eemetl most dangrrou~ to orchards. 
antl !s the mo~t daring. As soon as it has prcked one 
hol~ 111 a tre~, 1t .makes another do~<' to thr first, in 11 
hol'1zo11tal. d1rect1on, proceeding till it has made a cirrle 
of holes quite round the tree; and the applc-trres in tH 
ol'chards h~ve orten several uf these rings of holes rouittl 
~:,~ ~t:c~y;.nsomucb that the tree frequently dries up 

s. '~he yellow woodpecker is about 11i11c incli('s Ion~. 
The hind head is crested; the head its1•lf, the neck, and 
whole body, are covered with dirty-white feathers; froll 
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the l1mrr jaw to the cnrs, on each siJc, there ic; a rc<l 
i,11·i1;1·. "J'liis sprcit'S is r<muno11 at Cayl.:11ne, a11d is call· 
c 1 th\:l'C rh•ll'pcnticr jaum·. It makes it8 m·st in old 
tr ·cs which :ll'C l'otten within. The note or this liil·d is a 
kirhl rd' whi.stle six time~ 1·cpcakd, of which the two or 
t1ll'~1· fai;t ai·e in a gravr1· actcnt than the uthcrs. The 
frmal(' want-; thc. rctl lrn11<l ou the side of the llcatl wliich 
is sct•u in the male. 

ti. The vi1·idis, 01· g1•ccn woodpecker, weighs six ounces 
8.n1I a hair; its lr11gth is tl1it·teen inches, the U1·cadth 
twenty and a half; the l>ill is dusky, triangular, aml nca1· 
two inc-hes long; lhe crown of the head is crimson, ~qtat
kt1 with hlack; the CJCS al'e surrounded vvith IJJack, 
awl the 1nnlrs have a rich crimson mat'k llcueath the 
blackncsi;;; the rum1) is of a pale yellow; the whole of the 
untlrr part of the body is ol' a very palt' green. These 
bil·d~ frrtl rntii-ely on insrcts; and their pl'incipal action 
is that of climbing llJl an cl 1lown the Undies or boughs of 
t1·rcs. Tlii'l spccil'S l'l'Cd.o.; oftener on the ground tlnw any 
tthcl' of the gcnuCJ: all of them make theil' nests in the hol
lows nf trees; and lay five 11r six eg;;s, of a beautiful semi· 
tl'arn;pal'Cnt white. 'l'hc young ones climb up and down 
tl1e t1·C'es before they ran Oy. It is common in England. 

7. 'l'lic majo1·, 01· g1·cat spotted woodpecker, weighs 
two ounces three quarters; the length is nine inches; the 
bt'cadtli is sixteen. The forehead is of a pale bt1f1'-colour; 
the crown or a the hrad a glossy black; the himl-part 
marked with a rich deep crimson spot. The checks arc 
w!iitr, bounded beneatl1 by a l.JJack line. that passes from 
the rorne1· of the mouth and sm·1·ounds the hind part of 
tlu.• head. Th(' neck is cnci1·ckll with a black colour. 
'l'bc throat ant.l hreast are of a yl'llowish white; the veut
frathC'l's of a fine light crimson. Tlie back, 1·ump, and 
('Ot'l'l'fS of the tail, a111i Jrr-;Sl'I' CUYCl'tS of the Wi111.;s, arc 
bl ark; tl1e scapular feat.hr1·s anti CO\'t•rts adjoiniug to 
tl1rm a1·e whitr. The qnill-ftoatl1rrc; arc black. eh·~anlly 
ma1·kcd on each web with round white spots. The 1'cmalc 
want'i 11ic beautiful rl'irnso11 spots on the head: in otl1er 
1·t·s1H·cls the colom·s of lrnth agree. This species is much 
rn:H'<> unrommon than t-..c preceding. and krcps altogcth
r1· in the woods. This bird is found in Engla11d, Fnrnce, 
Hrn1 Gl'l'many, a111l othc1· parts of Em·opl'. frequenting 
tlif' wnods like the rrst of its genus, and is likewise met 
with in Amct·ira. 1t i."I a vr1·y cunning bil'd; fur, when 
a 1w1·so11 ha.:; seen one on a tree, he is almost sure tn lose 
sight of it, if the tree is largr, antl the observer 111,t n't'Y 
att1•111in; tor, the nrnmrnt it spies any one. it will nerr 
helii11d a b1·anch, an<l there lie secure till the <lange1· is 
over. 

l'JEPOUDRE (court rif.) the lowest, and at 1he 
same time the most expNlitious, court of justice known 
to till' l:.tw of England. It is called piepoudre (curia JIC'dis 
1rnh(')'isati) l'l'om tlir. clusty feet of the suitor·s. But the 
ct) mnlogy given us by a lcarneil mn1le1·11 \niter is much 
mnr(· in;;..-niuus and satisfarto1·y; it being derivrd,'arco1·d~ 
ing to him. from pied puldrcaux, u pedlar,'' in nit! F1·rn!'h, 
anll therefore sig11irying tlie court of such petty chap. 
mm aci nsnrt to fairs or 111a1·kets. It is a court of 1·e
cord, incillcnt to evc1·y fail• anll market; of which tl1c 
stowa1·d of him who ow11s or holds tlte toll of' tl1c mar
ket is the jutlgr. It '"as instituted to administer jn"tire 
for all ro111111e1·rinl injuries (fnne in that ' 'e1·y 'rai1· or 
rnuk<'t, and not in any preceding one; so that the inju-
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ry must lrn done, complained of, heard, and detcrr.1inec1, 
within tl1e compass of 011e and the same day, unless th1~ 
fair coutinucs Jonger. The court has cognizance of a 1 
mattcl's of contract that can possibly a1·ise within tltc 
precinct of that fair or m<u·ket; and the plaintiff tnd'"it 
make oal h that the cause of action a1·ose there. From 
this cou1t a writ of c1·1·or lies, in the nat1n·e of au ap11eal, 
to the COUl'ts at 'Vest111inste1·. 

l'IGEONS. Erery person who shall shoot at, kill, 
or ilestrny a pigeon, may lie committed to the common 
jail fur three montlis, Uy two ju.,tices of the peace, or pay 
20s. to the!'"""· l Jae. I. c. 27. 

PIKE, an offensiYe weapon, ronc;isting of a slrnft of 
wool!, twelre or fourteen feet long, headed with a fiat
pointed steel, called the spear. The pike was a long time 
in use among the infantry, to enable them to sustain the 
attach of the ca\o·alt'y; but it is now taken from them, 
and the l.Jayonet, which fixes on at the end of the carahine, 
is substituted in its place. Yet the pike still co11ti11ul's 
the weapon of the serjeants or foot, who IJCJfurm no mo .. 
tions with it but in cha1·ging. 

PILASTER. Sec ARCHITECTURE. 

PILE, in a1·tillery, denotes a. colicction 01· 11rap ol 
shot or shel1s, piled up Ly l101·izontal coui·Brs inlo t'1the1· 
a pyramidal 01· l'lse a wc<lgelikc form; tl1e base bt•inga11 
equilateral triangle, a squa1·e, or a 1·cctang-1i'. 111 llm 
triangle and square, the pile terminates in a single ball 
or point, am! forms a pyramid. 

Jn the triangula1· autl square pil<'s, the number of IHH'i
zontal l'll\\S, 01· courses, or the mtmbcr counted on one ol' 
the angles 1'1·om the bottom to the top, is always rqual to the 
number counted on one side, in tile bottom Pow. And in 
rectangular piles, tl1en11rnlierufrows, 01· Oonrscs, iA t'q1ial 
to the 11umbc1· of halls in the l.n·eadtl1 of the bottom row, 
or shorter side of the base; ahm in this case, the numbrr 
in the top l'OW, 01· edge, is one mnre than the difference 
between the length and breadth of the base. 

The courses in thrse piles al'e figurative numbtnos. 
In a friangular pile, each ho1·izontal com·sc is a frian~ 

~f1:~~ 01~~i~11~~~'n!:;~'~~~~:~,i~: taking the successive sums 

l = l 
1+2 = 3 
1+2+3 = 6 
1 + 2 + S + A = IO, &r. 

And the 1111mbe~· of sb11t in the trian~ular pile. is the 
sum of all these fr1angular nnmber·s, taken 3'J f;w, or 
to as man)' tums, as thr number in 0110 side of the base. 
And thcrdore, to find this sum, or the number of' all the 
~!Jot in tl.1r pil<'.' 111ultipl.v conti111rnlly tngethe1• the number 
In one . s11le ol the base row. and that number inr.rea..,r-11 
by 1, antl t/(e same number incrcast·ll hy 2; tlirn t of the 
last product "ill be the answer, or numbm· of all tile shot 
in the pile. 

That is, n · n + ~~2 
is the sum; where n is the 

numbcl' in the bottom row. 

Again, in square. piles, earh horizontal c·ourse is a 
s<1ua1"e numlJf'1•, protlnced liy taking the sq11are r llie 
m11nbcr in its side, or the succcsssive sums of t e otld 
uumbcrs, thus, 
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I =I 
] + s 4 

1+5+5 9 
1 + 3 + 5 + 7 = 16, &c. 

i<ntl the n•1mlJcr of slint in the square pile i~ the sum 
or all th"se sri.narc uumbcr.;;;, continued so far, or to as 
many terms, ao; flu• numlwr in one sil.lc uf the basr. An1l 
thl•rcfo1·e, tu liutl Lliis sum, multi ply continually togethc1· 
the numhu in one side of tl1c bnttom coul'sc, nntl that 
numbrr increased IJy 1, and double the same numhcr in
creased by 1; then : or the last p1·oduct will be the sum 
ora11swc1·. 

That is,"·"+ 1
6
" 2" + t is the sum. 

In a rectangular pile, each horizontal course is a rec. 
tangle, who~e two sides have always the same 1.liffc1·cncc 
as those of the base course, and the hrE'adth of the top row, 
or c<lge, being only 1; because each course in asct·nding 
l1as its length and bi·eadth ahrnJs less by i than the 
ro111·~c next Uclow it. Antl tl1esc a·ectangular coursl's arc 
fo1111tl by multiplying succes~ively the tel'ms or breadths 
1, 2, s, 4, &c. by the same terms added to the cunstant 
1lifforcncc of the two sides cl; thus, 

1.1+d= 1+ d 
2 • 2 + cl = 4 + 2d 
s.3+d= 9+3d 
4 • 4 + cl = 16 + 4d, &c. 

And the number of slrnt in the rectangular pile is the 
sum of all these rectangles, which, it is c\ it.lent, co11~ist 
of the sum or the sqnal·cs, togt~ther with tlrn sum of an 
aritlimrtiral progrcsswn, continued till the rrnmber of 
tnms h; the tliffcrcncc l>ctwce11 the kngth and breadth of 
the b:tsc, and l kss than the cdgt• 01· top row. And there
fore, to find this sum, multiply continually together the 
uumbrr in the breadth of the base row, the 1;;amr number 
inc1·cased by 1, and double tl1esame number inct'easd by 
J, and also increased by triple the diffc1·ence between the 
length and breadth of the base; then .} o[ the last product 
will be the aAswer. 

'rhat is, b · b + 1 ·~+Sc!+ 1 is the sum; where b is 

the breadth of the base, and cl the difference between the 
length and breadth of tbe bottom course. 

t>ILE, in building, is usrtl for a large stake rammed in
to the g1·ou1ul in the bottom of rivers, or in mar:,hy lau<l, 
fur a foundation to build upon. 

PILE ENGINE. See ENGIXE. 

PILE, in coinage, denotes a kind of puncheon, which 
in the old way of coining with the !tam mer, conh.inrd the 
arms, or other figure ant.I insca·iption, to be struck on 
the coin. Arcordrngly we still call the arms side of a 
piece of money the pile, and tile head the cross; berause 
in ancient coins •. a cross usualJy took the vtare of the 
head in oul"S: but some will have it railed iiilc. from the 
impression of a ship built on piles, struck on this side o[ 
our ancient coins. 

PILLAR. See Anc1TECTURE. 
PILOT, a person employed to conduct ships ove1• bars 

and sanlls, or through intricate channels, intt) a 1·nad or 
hat·bour. Pilots are no constant and standing officers 
aboard our vessels, but are called in occasiunally, on coasts 
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or shorrs unknown to the master; and having piloted in 
tl1c nssel, they 1·durn to the shore where they a•rside. 

Pilots taking upon them to conduct ships up theThamce, 
are to be examined and apprnntl by the master and war .. 
drns of the 'frinity.hnuse at Urpti"ol'll, or shall be liable 
to J'url'l'it tOl. for the fi1·st oft'l•11rc, atlll 20l. for the srrond, 
&r. and the like penalty, if they net without licrncC' from 
the said mastc1· and w;u·dcns; ancl ir b) tlwir 1wgligl'nre 
they Josr a ship, they shall be fur e••er disabled. 3 Geo. 
J. and J Geo. II. c. 20. 

PJLULAlllA, a genus of the cryptogamia filices. 
There is 011e species, 

l'JMELIA, a genus o[ insects of the order colenptera. 
The gcnerir. rhuarter is, a11tenn~ filiform; feders four; 
thorax pl.u10-com·ex, margined; head cxsertrd; shrlls 
ratl1er rigid: wings usually none. It is dh itkd into t1rr
tions: A, autennre moniliform at the tip; Il, rntirely fiH~ 
form. 

PIMELJTE, a mineral distinguished by a fine apple. 
green colour: accol'ding to Klaproth. it is composed of 

35.00 silica 
15.62 oxide of nickel 
5.00 alumina 
4.58 oxide or it·on 
1.25 magnesia 

37.91 water. 

99.36 
PIMENTA, or PIMENTO, Jamaica pepper, or al/spilt. 

See 111 niTus. 
PIMPl1'ELLA, bumet saxif1·age, a grnns of the di· 

gynia order, in the pC'ntandria das'i of plants. 'J'hr pe
tals are lJcnt in; stigma subglobul:w; fruit o' atr, oblong. 
'l'he1·e are 11i11c species; the most remarkable ol' whir Ii att: 
1. The •!iajcw, or greatct· lJ111·nct saxifragr, g1·owin;:; na· 
tu1·ally 1n chalky \\ uods, and on the sit.lrs of thl' bank.I 
near hedges, in several parts uf England. 2. The an
sium or common anise-, an annual plant, wllid1 grows na· 
turally in Eg) pt; but is cultirnted in l\lalta an!l Spain, 
whence tl1c serds ar{' annually impol'ted into Britain. 

Both these species a1·e w-;ed in medicine. The 1·ootsof 
pin~pin~lla !~ave a grateful, warm! Ht·y imngrnt b~tt, 
wluch 1s entirely extracted hy rehfied spirit: in distill•· 
tion the mrnstruurn al'ises, leaving all tl•at it had lakrn 
np from the l'Oot 11nitrd into a pungrnt aromatic resin. 
This root pl'Omises, from its scnsilJlt• qualitirs, to bra me
dicine or a cunsidcralJle utility, though little l'('gardC'd in 
common practice: the 011ly ofiitinal cumpasition in \\hich 
it is an i11.i;-1·edicnt is the pnh-is iu·i corn posit us. Stahl, 
Hoffman, and othel' German phpdcians. a1·t• l'xtrcmdy 
fund of il; and recommend it as au cxrcllrut slomarl1ir., 
:::~l\'cnt, detergent, c.Ji111·ctir, diapliurctic, an<l alcxiphar· 

Aniseeds lia\'e an aromatic smell, :ln<l a ph~asm1t warm 
taste, accompanied with a ch•g1·cc of swectnrss. Watrr 
extracts i.·r1·y little of tl.1cil· flavour; rertifil'cl spirit. tbe 
whole. 'l'hese seeds are in the number of lhr foua· g1·eat· 
er hot seeds: thrir principal use is in cold flatulrut 

0

tlhwr· 
ders, ~vhcl'e tenaci~ns phlrgm abounds, ~ml in thl' ~ripts 
to wlnrh ~·oung cl11ldren a1·e subj1·rt. Frcc1(•1·k Ilolfman 
strongly recommends them in \\eaknrss of the stomach, 
diarrhceas, and for strengtltrning the tone of thr viscera 
in general; and thinks they well deserve the al'Jlellaliun 
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given them by Belmont, intestinorum solamen. The 
smaller kind of aniseeds b1·uught from Spain arc prefer
red. 

PIN, in commerce, a little necessary instrument made 
of brass wire, chiefly used by women in adjusting theil· 
dress. In the year 1543, by statute S4 and 35 of' Henry 
VJlf. cap. vi. it was enacted, "that no pe1·son shall put 
to sale a11y pinnes but only such as shall be double-head
ed, and have the heads soldered fast to the sha11k of the 
pins, well smoothed, the shank well sbapen, the points 
well and round filed, cauted, and sharpened." From the 
above extract it should appear that the art of pi11-making 
was but of late invention, probably introduced from 
France; and that our rnanuf'actories since that period have 
wonde1folly improved. 

rl'hough pins are appat•ently simple, their manufacture 
is, however, not a little curious and complex. \Vhen the 
brnss wil'e, of which the pins are formed, is first 1·eceiv· 
ed at the mauufactory, it is generally too thick fur the 
purpuse of being cut into pins. The ffrst operation there
fore is that ot' winding it off from one wheel to another 
with great velocity, and causing it to pass between the 
two, thl'Ough a ri1·cle in a piece of iron of smaller diame
ter: the wil'e lwing thus reduced to its prope1" dimensions, 
is str(1ightcncd by drawing it between iron pins, fixed in a 
board in a zigzag manner, but so as to leave a straight 
line 1.Jc1wcen them: afterwat'ds it is cut into lengths of 
three or four ya1·ds, and then into smaller ones, ever·y 
lenglh bring sufficient to make six pins; each end of these 
is gl'onnd to a point, wliich is commonly performed by 
boys, who sit each with two small gl'inding-stnncs before 
him, turned by a wheel. rraking up a handful, he ap
plif:s the ends to tlie coarsest of tlie two stones, being 
cal'eful at the same time to keep each piece moving round 
betweecn his fingers, so that the points may uot become 
tlat: he then gh·cs them a smoother an<l sharper point, 
by applying them to the otlrnr stone, and by that means 
a lad of twelve or fou1·teen years of age is enabled to point 
about 16,000 pins in an hour. \Vhen tlte wire is thus 
11oint1·d, a vin is taken off from each end, antl this is 1·e
)lt'atc<l till it is cut into six pieces. The next operation 
is that of forming the heads, or, as they term it, head
spinning; which is donr. by means of a spinning-wheel, 
one piece of wire being tltus with astonishing rapidity, 
wound rountl another, an<l tile interior one being dl'awn 
out leaves a hollow tube betwe<'n the ci1·curnvolutions: it 
is thr11 cut with shears, every two rircumvolutuons or 
tu1·ns of the wire forming one bea<l: these a1·c sot'teneU by 
th1·owiug them into i1•011 paM, and placing them in a f'u1·
nacc till they arc re1l-hot. As soon as they are coltl, they 
are distributed to children, who sit with anvils ancl ham
mcr·s bcfo1·c them, which they work with thcit• feet, by 
means of a lathe; anU taking up one of thr lengths, they 
tlirust the bluntenll into a quautit~' of the heatls which lie 
brfot•r lhcm; and catching· one at the extl'emity, they ap. 
11Jy them immeOiatcly to the anvil and hammer; and by 
a motion 01· two of the foot, the point and the head are 
iixed togrthcl' in much kss time than it tan be descri~cd, 
and with a dexterity only to be acquired by practice; the 
spectator lwing in continual apprehenqi1111 fo!' the s:i.rt>ty 
of tl1rir fingus' ends. Thr pin is now fltii "lhrd as to its 
torm, but still it is mrrrl)' brnsq; it is therefore thrown 
into a copper, conlaioing a solution of lin and the leys of 
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wine. Here it remains for sorne time; and whrn takr11 
out assumes a white, though a dull appcarnnce: in order 
the1·efore to give a polish, it is put into a tub cnt1tai11ing 
a quantity nf" bran, \\ hich is set in motion by tu 1·ning a 
shaft that runs t!n·ou.:;h its cl'ntre; aud thus by means of 
friction it becomes perfertiy b1·iglit. ".rhe pin being com
plete, nothing remains but to separate it from the bran; 
which i~ performed by a mode exactly similar to the win
nowing of corn, the bran flying oft~ and leaving the 11in be
hind fit for immediate sale. 

PJN CHBECK, an alloy containing three parts of zinr, 
an<l foul' of coppe1·: it assumes the coloul' of goh.J, but it 
is not so malleable as brass. See Zurn. 

PlNE. See Prnus. 
PINE-APPLE. See BROMELIA. 
l'JNEAL GLAND. See ANATOMY. 
l'lNGUICULA, butterwort, a genus of the monogynia 

ordel', in tlie diandria class of plants. 'J'hc coruHa is 
ringent, with a spur; calyx two-lipped, five-deft; capsule 
one-celled. The1·e are five species, of which the most 
~ema1·kable is the vulgaris, or common butterwol't, grow
mg commonly on bogs or low moist grounds in England 
and Scotland. Its leaves are covcl'cd with soft tqwight 
pellucid pl'ickles, secreting a glutinous liquor. 11 he fiow
er:s ~re pal~ red, purple, or deep violet-colour, and hairy 
w1th111. H the fresh-gathered leaves of this plant are 
put into the strainer throu_i:;h which warm milk from the 
cow is poured, and the milk is set by for a day or two to 
becom~ acescent, it acquires a consistency anti tenacity,. 
and ne1thel' whey nor cream s~parates from it. In this 
state it is an extremely grateful food, and as such is useLI. 
by the inhabitants of the no1·th of Sweden. "l'here is no 
further occasion to have 1·ecour·se to the leaves; for half' a 
spoonful of this pl'cparcd milk, mixed with fresh warm 
milk, will convert it to its own nature, and this again wiJl 
change anothrr quantity of fresh milk, and so on without 
end. The juice of the leaves kills .lice; and the common 
prople use it to kill the cracks or chops in cows' udders. 
"rl1e plant is generally supposed injus·ious to slicrp, bv 
occasi_o11ing in them that dcsPase rnllcd the rot; hut froffi 
cxper1111ents made on purpose, and conducted with accu
racy, i~ appe.ars that neithc.r sheep, cows, goats. horses. 
nul' swine, will feed upon tills plant. 'Vlierever this plant,. 
called also Yorkshire sanicle, is found, it is a certain iu· 
tlication ot' a boggy soil. F'rom the idea that the counti-y
prople have of its uoxious ope1·ation on sheep. this plant 
h~s been called tl1e white rot; sinre, as tlwy imagine, it 
gwes them tltc rot whe11c,•e1· they cat it, which they will 
nnt do but from gl'eat necessity. 

The Laplandm·s, like the the Swrdes with the milk of 
cows, receive that uf the rei1H..lcer upon the frcsli leaves 
of this plaut, which they im1urdiately strain off, aml set 
it aside till it bPcomcs somewhat aresrent; and the whole 
acquires in a c:1ay or two the con'i istencc of c1·cam, with· 
outseparating tile serum, and thus becomes an ag-1·~cable 
food. Whrn thus prrpared, a srnall ~uantity of thr same 
has the property of r ennet i;i lll'oducing the like change 
on frriih milk. 

PINGUJN m· PBSGUIN, in ol'lli tl1oln.~y , a grnu• of 
birds of the order of anscres. t.listingui4'!hrll by thr fol 
lowing characters: The bill is sh·oug. straight. more nl' 
less bending towards the point. and furrowed 011thr1;idcs: 
the nostl'ils a1·e linear, and placed in the {urro11 s; uic 
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t•,:1:!'"11" jc; rnnr<·d witlt sfron,i; gpincs, pointing Un.· k wards; 
t 1.· \\in.:,...., nr(' srni'.11, ni·J Jake fins, :nul con•r('(l with no Ion· 
;::. l' frathrrs than the nst of the bmly, and arr n'irkss in 
ti1d1t: tlir bllfl\' i"' clotl1l'cl wilh thick sl1ort frathrr-., hav~ 
i11~ bru:.uJ 1..tiai't·. and plared as compactly as tl1r srnks 
td l:!iihl'"'; the kg-; Bl'C slinrt, thirk, and phcf•rl ,·cry neat• 
tl1e ,·ent; tl1r f!H"~ arc four, anti are all placrd fnrwar·ds; 
tlie i11tcl'inr arr Ious,., and the 1·cst a1·e wrhhcd; lh<' tail is 
lrry ~!iff, ru11!:.i<..:ring of broad shafts sc·arcely ,,·ebbed. 

11 j., a.:;1T1•cl tlmt pinguins ~\l'C inhabitants of southern 
l<ttittuks •ml>-: IH•ing, as l'ar as is yrt kmJ\\n, found only 
on tl1e rna-;t or ~oulh Amrrica, f1·om Pol't Desil'C to the 
~trnits uf .Magl'll:tn; ancl F1·ezier says tht•y arc fnund on 
the wrRtl11·n sho1·e as high as Co11rPpfio11. In Africa thry 
st•em to hr unk HO\\ n, t')..Ccpt on a small hilc near the Cape 
of Good Hnpr, whirlt tnkes its namr fr•nn thrm. 'l'hry 
are found i11 vast numbrrs on land duri11.i:;- the b1·rrding
sea'.':lo11, fol' thl'y sl'ldum come on shm·c hut at that time: 
they form burrnwr; nnder g,·ound like 1·abbits: and the isles 
tht•y frec1ur11t a1·r prrfrrtly undrrn1inrd by !bem. 

Their attitud1• on land ir; quite erect. and on tl1at ar
ruunt lhry J1an~ Uecn romparrd !Jy some tn pi~mirs. by 
ot11t'l'S to rliildl'en \\ ith \\hit<' Uilts. Thry are Vl'f')" tamr, 
a1u.I ma) be (li·i\'Cn like a fiock of shrep. Jn water they 
He 1·c111adrn!Jly adi\'r, antl swim wifh vast stl'Pngth. a~
io;btt'LI by thrir win;:;s, which se1·,•r in~tratl of fins; their 
fond in general is fish; not but that they will cat g1·ass 
)ike gt'C'SC, 

l\lr. Latham remarks, that this genus appears to hold 
the same pl are in the southern division of the ral'th that 
the nwks do in tlic nol'tlicl'll; an<l tlrnt, however authol's 
111ay diffh i11 opinion on this licad, thry ought not to be 
t'o1ll'ounded with one anolher. 'rhe pingnin i"i ncverscrn 
hut in tht• temprl'ate and frigid zones south of the equator, 
while tlw ~rnk only appea•·s in the parallel latitutcs north 
of the c•1uatm·; fur neither of these gcucra has yet been 
oUscrvrd "ithin the ti-opics. 

'fhe '' i11!-;'S of thr pinguin are scarcely any thi11g rise 
than mrrc fins, while tile awk has real wings and gills, 
though U1t')' al'c I.mt small. The former has four toes on 
~ach foot, the lattrr only three, 'While. swimming, the 
11inguin sinks \\holly abo\'e the breast, the head a11d 
ucrk only ~lppearing out of the water; while the awk, like 
most other bi1·ds, swims on the surface. Thrre arc scvc. 
ral othr1· peculiaritirs which sel've to tlislinguish the two 
genera, but what we have mentioned arc doubtless sufli
cie11t. 

The bodks of the pinguin tribe are commonly so wrll 
Rntl closely f0\'e1·ed with fratliers that no wt•t ran pl'ne
trate; and 3S they a1·e in S'l'll<'I al Pxressivrly fat, thrse 
circum'lhrnrt>s unit('d sec111·e them from cold. Thry ha''C 
often been found above 700 )l'agnes from lallll, and frc
fJUr11tly 011 the mountains of ke, on which they st•em to 
ascend without difficulty, as the soles of their feet arc 
very rongh, aml suited to the purpose. l\Ir. Latham enu. 
ml!rates nine different species of tl1is genus, brsides two 
varieties of the blark-footed piuguin or diomcdea. 

1. The first, which is a nry beautiful species, our au
thor calls the crested pinguin. The bir·ds or this species 
are twenty-three inches lon.i;; the bill is three inches Jong; 
and of a red colour·; the head, neck, bark. and sides, 
are black. O"er each rye there is a stripe or pale yel
luw feathers, which lengthens into a crest behind, near. 

Jy fnul' inches long. Tl1r fcma1c har; a ~ti·l ak nf pale 
ydlow onr the rye, but it is not pnilu11gt<l into a Crt>st 
behind, as in the malr. 

'!'his spl'cit•s inhabits Falklnml Islands. n~1d wa~ lik('. 
\\ isc 111ct \\ ith in KCl'gnrlen"'i Land, ur l"ik ot U1·snlatiu11, 
ac;; well as ~1t Van UirllH'n's Land, and .:\cw HollaruJ, 
partic11lar·I) in AdnntUl'l'· b:1J. Tht•J arc call.<'11 hop1iing 
pinguins, am! j11mpi11g Jatt-.s, from thl'ir ndrnu of lra11-
ing (piitr out of the watel', 011 met•1ing "ith the lc;ist ob
stacl1·, for three or foul' feet at kast; and intlet•I!, witl1out 

~11:i~~~c;~ i ~~,.~~~=e b /'~~~at 0 ~~~.':, n~~ t~l~~ 1i~a 1:11~·;.r :il~.~~ ic~~1~:1'1~~ 
tu lia\'c a g1·catc1· air of lirl'liln·ss in its cou11tt•na11re than 
others. yet is in fact a Yer·y stupitl bird, so much so as 
to sufft.·1· itself' to be k11orkcd 011 the head with a stick 
"hen 011 land. F'orstrr· saJs he found tht·rn diffirult to 
kill; and "hen provoked, he adds, tln•y J"an at Ilic sail-
01·s iu flocks. and pecked tl1ci1· k~~, an<l spoilt·d tl1t'ir 
clotl1rs. \Vl1t~n angr1·ed too, the)' erect their crests in a 
bcaulil'ul mannc1·. These birds make tht•ir 11rst" among 
those of tl1e pt'lican tribr, lhi11g i11 tolrralJle harmony 
wilh tl1cm; and Jay sddorn mllf'l' tlian 011e r,C{g, \\hicl1 is 
wl1itt. c<nd Ja1·gcl' than that ol' a duck. Tiley are mostly 
see11 b.y thrmselvrs, schlom mixing with other pinguins, 
and oltrn met with in g1·cat numbc1·s on tile outer shorts, 
where they ha\'e beeu bl'ed. 

2. The second species mentioned by Latham is the 
Patagonian. It is distinguished by tliis name not only 
bt•rnuse it is found on that coast, but also berause it ex
ceeds in bulk the common pinguins as much as the na
tin·s a1·e said to do tile common race of men. lt wu 
first di~CO\'erctl by captain Macl.J1·ide, who brougl1t one 
or them frum Falkland Islands, off the stmils or Magel· 
lan. The length of the stuffed skin or this pal'ticular 
bird measu1·ed four feet three inches, and the bulk of the 
body seemed to exceetl that of a s\\ an. 

'l'his species, which was, as we ha,·e sern, first met 
with in FalklanJ Islands, has si11rc brcn seen in Krr
guelr111s Land, New Georgia, :rnd New Guinea. M. 
llougain,·ille caught one, wliirh soon became so tame 11 

~~df<~l111u1;~~~::dfi; 1111~ ;11~1~ 1!~~·~;11~ ,:~ l~~t~~cla t~1i~ ~a~~c:~ l:!!~ 
pined away, and died. '!~heir chief food," he;1 at large, 
is thought to be fish; the remains of \\hich, as well as 
crabs, shell-fish, and mollusca-, Wt'rc found in the ston1ach. 
This specirs is the fattest of the tribe; and therefore 
most so in J a1111ary, when they moult. They are s11p
J>osrd to lay antl sit in Octu!Jcr. They arc met with in 
the most deserte1l places. 'I'hrir flesh is black, though 
uot ,·ery 11npalatuble. Thir; ha1; lieen considered as a 
solita1·y sperirs, but has now aud tl1en bt•en met \\<ith in 
consitlerable flocks. 

3. The Mage1Ja11ic species is about two fret, and some· 
~imcs ~w~ feet and a h~lf, 10115, and weighs deven pounds. 
rhe bill IS IJJack, havmg a tl'all~Vt'l'8C band arross neat 
its tip; the heal.I and neck arc black, except a few mark
ings here and there; the upper parts of the body and 
\ungs ~1·e of the same rolo111·; the under 11a1·L~ of both 
a1·e w1utc f!·om t!1e breast. Thi., speries, which is nry 
n!unel'OUS, 111hab1ts tlic st.raitsof )la.~t·llnn, Staten Laud, 
'I erra del Fu ego, and 1' alkland Islands. Far from be· 
ir~g timid, these bi rt.ls will often attack a man, and petk 
Ins legs. As fuou they are not at all unj>alatable. 'l'btJ 



PIN 

often mix with sea-wolves among the rushes, burr11\\ iug 
in holes like a Wx. They S\\ im with prodigious s" it't
nc~s. They lay thl'i1· eggs in collccth·c bodies, rrsoJ'ting 
in incJ'tH.lihlc numbers tu certain spots, which thci1· ln11g 
1·esidcncc has freed from grass, and to which wcrn gi,•cu 
the names of towns. Penrose obscnes, that they com
posed their nests or mud, a foot in height, and placed as 
11ear one another as may br. it is possilile that they 
may have different ways of' nesting, according fo tl1e 
plar.rs they inhaUit; 01· perhaps the manners of this may 
Uc hkutled with those of another. "Here, (says he, i.e. 
in the places they frcq11e11t) during the IJI•ceding-season, 
we were lll'cscntcd with a sight which conve.yed a most 
<h-Cal'y, and l may say awful, idea of the desertion of these 
islands l>y tl1chuma11 species: a gencnl stillness pt'erniled 
in these towns; anti whenever we tuuk ou1· walks among 
them, in order to provide ourselves with eggs, we were 
re.gardcll indeed with sit.le-lo11g glances, Lut we cal'l'ied 
no tcl'l'or with us. The eggs a1·e rather larger than tlinse 
of"a goose, and lait.l in pail's. When we took them once, 
and sometimes twice in a season, they were as often re
placed by the IJirds; l.111t prudence would not permit us 
to plunder too fat·, kst a future supply in the next yca1·'s 
brood might be prevented." 'I'11cy lay sume time in 
Novembm·, <h·iving away the albatrosses, which have 
J1atched their young in turn before them. ·r1te eggs wc1·e 
thought palatal.Ile fooc.l, anti wel'e preserved good for three 
01· four mouths. 

PlNlUN, in mechanics, an at·bor, or spindle, in the 
body whel'eof are several notches, which catch the teeth 
or a wheel that serves to turn it 1·ou1Hl: or it is a lesser 
wheel \\ hicll 1llays in the teeth of a larger. 

PINITE, a mineral that has received its name from 
Pini in Saxony, where it has bccu found In grauite. Its 
colou1· is reddish-brown or black; always in cl1rystals, 
either l'homl.ioidal pl'isms, QI' six-sided }H'isms; sometimes 
entire; sometimes lrn.\'ing their altcl'llate lateral edges 
truncated; sometimes whole; surface smooth and brilliant; 
fracture uneven, passing to conchoidal; specific gravity 
2.9. It mells at 153° of Wedgewood, into a Llack com-
11act glass, tile su1face of which is rc<ldish. It consists 
iiCCording to Klaproth, of 

63.00 alumina 
29.50 silica 

6.i5 iron. 

99.25 
PINK, a vessel 11srd at sea, ma:;ted and rigge<l like 

oUll'I' ships, only that this is built with a round stern; 
the bcnlls and ribs t:ompassi ng so as that her s itles bulge 
out very much. Tliis clisposition renders the pinks dif
ficult to be boarded, a.ntl also enables them to carry 
grrater burdens than others, \\hence they at·e ofteu usc<l 
for store-ships, a11d hn~pital-sl1ips, in the Hect. 

J'LNK. Sec D1ANTuus. 
PINNA, in zoology; a genus belonging to the order 

of ,·c1·nics testacea. The animal is a slug. '!'he shell 
is binlln, fragilr, ancl furnis:1e.d with a beard; gaprs at 
one rnd; the Vc\lvcs hinge without a tooth. They iuha.. 
bit thr coast of P1·onnce, Italy, and the Indian ocean . 
'I'hc Ja1'_~rst anti most rema1·k<11Jle spcriPs inhabits the 
Mcditrrra11ra11. It is bli11d, as al'e aJl of the genus; 
but furnished with very strong calcareous valves. The 
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rutUe-fi!-ih, an i11l1abitant of the same sra, is a deadly 
foe to tliis a11imal: as soon as the i1i11na opeus its shell, 
he l'USIH'S upon liei· like a lion; and would always devour 
hc1·, but for another animal whom she pl'Otects within 
lier shell. and from whom in 1·etu1·11 s he receives very 
importa11t services. It is an animal of the crab kind 
(see C.:.l.NCER), naked like the hermit, and nry quick
sightctl. This cancer 01· Cl'ab the pinna receives into 
ltrr covering, and, \\hen slie opens her valns in quest 
of food, kls liim out to look fur pt·ey. During this the 
cuttle-fish appmaches; the crab retu1·ns with the utmost 
speed and anxiety to his hostrss, who bcin,i; thus warn· 
cd of tlw danger shuts lier t.1001·s, and keeps out the ene
my. That rcry sagacious obse1·\·er D1·. Hnssrlquist, in 
his voyage towa1·ds Palestine, beheld this cul'ious ph{ITIO· 
men u11, which though well known to the a11cie11ts, had 
escaped the mo<lcl'us. 

The pinnre marinoe differ Jess from muscles in the size 
of tlicil' slirlls, tlJan in the fineness and 11u111be1· of ccr. 
fain brown threat.ls which attach them to tlic 1·ocks, 1111!11 
tlietn i11 a fixed situation, secure them from the 1·ulling of 
waves, especially in tempests, aml ::i.ssist tJ.wm in laying 
hold of slime. See MYTJLus. These th1·ealls, sa's 
Rondelet. am as fine, compucd with those of musdCs, 
as tlie finest flax is compat·ed with tow. 1\1, dr Reau. 
niur sa: s, that these threat.ls arc 1H:a rly as fine and beau
tiful as silk from tl1c silk-wol'm, and hence lie calls 
them the silk-worms of the sea. Stuffs, and sevr1·nl 
ki11t.ls of beautiful manufatturc, arc made 1.1f these 
tht·eatls at Palermo; in many places they arc the cliirf 
object of fishing, and become a silk 1woper fur many 
puqwscs. It rcrp1irns a consideJ'able 11umbe1· of tllo pi11-
nre marinre for o.ue pair ol' stocking.;;. Nothing can 
equal the tlelicacy uf this singulat· thread. Jt is so fim·, 
that a pail' of stockings made of it can be easily contain. 
ed in a snuff.box of an 0J·dina1'y size. In 1754, a pair 
of gloves 01' stockings 0£ these 111:tte1·ials was jll'CSelltCd 
to pope llcnetlict XlV. \\hich, notwithsta11ding thl'ir ex. 
h'cme finei1 ess, secured the leg both frum cold and heat. 
A robe of the same singular matc1 ials was the gill of a 
Roman emperor to the satraµ of A1·mcnia. A grrat 

~f,:~{ tl:~.::d'!a~,;~i~e~.':ri~~~ =~~~s0 )~~tl P:1~et~~~ 1 \~~~~t~~~::~ 
1ilaces. 

The mrn who are empfoycd in' fishing up the pinnre 
mal'inre inform us, that it is necessary to b1·cnk the tuft 
of tlH'cads. They al'e fished up at Toulon, from the 
depth of 15, 20, and sometimes more than SO feet, with 
an i11sti·nrnrnt called a cramp. This is a kind of l'o1·k of 
irnn, of wliich the prongs are pcrpc11dic11la1· with J't.>Sprd 
to tlic harulk. ~ach of them is about eight feet irt 
length, an<l thcl'C 1s a space heh, ecn l lirm of about six 
inches; the length of tlic hautll e is in propn1·tion to tlio 
depth of the wate1·; the pinure a1·c scizl'll. se-pa1·atrtl frum 
the rock, and raised to the s11rface, by rncaus 11f this i11-
stromrnt. The tuft of silk issues dieeclll' rrom th1• bo
dy of the animal; it comes from the slieil at tlic plaro 
\\here it 011ens, about four 01• five inches frum the sum. 
mit or pnint in the large pinn~. 

l'INNACE, a small vessel used nt sea, with a square 
ste1•n, having sails and oars, and catT) ing tl11·rr masts. 
rhicfly usrd as a S('Otlt for intclligr1we, an<l fo.r landing 
gf men, &c. One of the boats belonging to a great man 
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of war, •orving to carry the officers to and fram the 
shnrr. ii al·.;i, rallr1l the 1•i1111are. 

I->1.NX.\CLE, in atThitl'clure, the top or roof of·a 
housr, lermi11ati11g in a point. This kind of roof, among 
tla~ ancientst waq :1ppropl'iatet1 to templl's; their orc.lina-
1·y rimfs were all flat. or made in the platro1·m way. lt 
'"'" from the pinnacle that the ,form of the pe~iment 
took it'! 1·isl'. 

l'll\i'iATED LE.\VF:S. See IloTANY. 
PlXUS, the. pint-tree, a grnus of the mnnadclphia or

~lr1·, iu the monceria Class of plants. The. male cal~ x is 
four-lc:nril; no corolla; stamina very many, witl1 naked 
anthns: fem. cal. shul.Jilcs, with a twu-flo\\c1·etl scale; 
corolla 1101w; pi-:;til one; nut with a membrancous wing. 
'1,hrre a1·c 21 spt·cics of this genus; of which the mo.st re
ma1·kablc a1·e the follo" ing: 

I. The pinra pi11easte1·, or wild pine, g1·ows naturally 
on the mountains in Italy and the south of i4'1'anc:e. It 
g1·ows to the size of a lal'ge tree; the b1·anches extend to 
a ronsidrrablr distance; and whilt· the trees are young, 
thry are full or Jeavrs, especially where they are not so 
close as to cxdude the ail· from those witllin; but as they 
advance in age, the braucllcs appear naked, and all those 
which arc situated bc·low become un!',ighUy in a few 
:yea1·s; for which reason they are uow much less in es
teem than formerly. 

2. 'I'hc pinus pinea, or stone pine. is a tall evergreen 
tree, na\ive of Italy ancl Spain. It <lclights in a sandy 
loam,,thoagh like m.ost others it will ~t·ow "~ell in almost 
any land. Respect111g the uses of this species, Hanbury 
tells us that" the kernrls are eatahlr, au<l by many pre. 
ferrc<l tu almonds. In Ital) they a1·e se1·vcd up at table 
in their desserts. They an· exceedingly wholesome, 
being good for coughs, colds, ronsumptious, &c. on which 
account only this lree drs1..•1·vrs to l>e propagated." 

3. The rubra, rommonly called thr Scots fir or pine. It 
is common thl'Oughout ScotlamJ. wheuce its n;1ulr, though 
it is also found in most of the other countl'1es of Europe. 
M. du Hamcl 1 of the Ro)' al Academy of Sciences, men
tions his ha\'ing received some seeds of it from St. Do
mingo in the 'Yest lndirs; aud thenrc conrludcs, that it 
gt·ows imlitfrrently in the trmperate, frigiJ, and torl'id 
zmu.•s. The wood of this tree is the t•ed or yellow deal, 
which i'i the most tlurable of any of the kinds yet known. 
The lcave5 of this tree are much shortel' and broader 
than those of the former sort, of a greyish colour, g1·ow
inJ; two out of one shl'ath! thr coucs a1•c small, p} ranii
dal, and end i11 nar1·ow }lolllts; they are of a light colour, 
and the scrds arc 8mall. 

4. Th<- pinus picea, 01• yew-leaved fir', is a tall rver
"'recn, and a nativt• of Scotla11d, Sweden, and Gci·many. 
~.,his species includes the siher fir, and the balm of Gi
lead fir. The first or these is a noble upright tree. l\lr. 
Marsham saJ~, "The tallest trees I have seen \\et·e 
sprure an<l silver firs in the rnlleys or Switzedan<l. I 
~aw senral firs i11 tlie tlork-yards in Venice 40 )ards 
long; and one of 39 yal'ds was t 8 inche.s diameter at the 
small. J was tohl tli~y came from Switzerland.'' The 
b1·1.rnrlH.'$ a1·c not very numt·rous, and tho b:u·k is smooth 
and delicatl'. The Jeaycs grow singly on tho branches, 
and their end• are ;lightly indented. Their uppe1· sur
face is of a fiue strong ~rcen cnlour. and thc11· unt.lt•r has 
an ornament of two "bite lines runniu:; len:;tuwisc 011 
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each side the mill-rib; on account of which silvery look 
this sort is called the silver fir. The s:<>11e• are large, 
and grow erect: and when the warm weather comes on, 
they soon shed their seeds, whirh should l>e a caution to 
all who wish to raise this plant, to gather the coneo be
fo1·e that happens. 

The balm of Gilead fit• has of all the sorts been most 
covetet.I, on account of the great fragrance of its leaves, 
though this is not its 011ly gooJ property; for it is a ver7 
beautiful tree, naturally or an upright growth, and the 
branches arr so ornamented wiU1 their balmy leaves u 
to excee<l any of the otltcr sorts in beauty. 

The silver fir is very hartly, and will grow in an7 soil 
or situation, but always makcsthegreatestprogrrss in rich 
loamy earth. 'l'he balm or Gilead 61· must be planted in 
deep, rich, good earth; nor will it live long in any other. 
The soil may be a black mould, or of a sandy nature, if 
it i• tleep enough, and if the roots have room enough Ill 
stl'ike freely. 

5. The pinus abies, or European spruce fir, a native 
or the northern parts or Elll·ope anJ Asia, includes tho 
Norway spruce and long-coned Cornish fir. Tho for
mer of these is a tree of as much beauty while growinr, 
as its timber is valuable when propagated on that ac
count. Its growth is naturally like the silver, upright; 
and the height it will aspire to may be easily conceiv ... 
when we say that the white deal, so much coveted by the 
joiners, &c. is the wood of this tree; and it may p•rh ... 
satisry the curious rea<ler to know, that from this Ar 
pitch is drawn. The leaves are or a d~rk green colo1r; 
they stantl singly on the branches. They are very nar
row, thefr ends are pointed, and they are poSSt'Ssed of 
such beauties as to excite admiration. The cones are 
eight or ten inches long, and hang downwards. 

6. The piuu; Canadensis, American or Newfoundland 
spt•ure fir, a nati\'e of Canada, Pennsylvania, and other 
pa1·ts or North Amel'ica, includes three varieties; tho 
white Newroundland spruce, the red Newfoundland 
spl'ucc, and the black Newfoundland spruce. These, 
however, diffcl' so little, that 1111e description is rommoa 
to them all. They are uf a genteel upright growtb, 
though they do not shoot so freely, nor grow so Caal, 
with us, as the Norwa} sp1·uce. 

7. The pin us balsamea, or hemlock fir, a native of 
Virginia and Canada, possesses as little beauty as any 
or the fir tribe; though, being rather scarce. in propor· 
tion, it isdermed valuable. It is called by somr thr ye.-
leavcd fir, from the- 1·escmblance of tht' leaves to th,,seof 
the yew-b·ce. IL is a tree uf low growth, with but Jew 
branches; and. these arc long and slender, and Rpread 
abroad without 01·<ler. The cones al'e vrry small and 
rounde1l; they arc about half an inch long, and thr ecalrs 
arc loosely arrangc<l. 'Ve rereirc thrse coars from 
~mr1•ica, by \\.·h~ch we raise the plaRts; though this cau· 
t10n should be gl\'en to the planter, that this tree is fond 
of moist rich ground, and in such a kind of soil will mak.e 
the g1·eatest progress. 

8. The pin us Orientalis, or Ot·iental fir, a native of 
the East. is a low but elegant tree. The leaves are very 
short, and nearly square. The fruit is exceedin,gly small, 
and han~s dow~iward; and the whole tree makes an agree· 
able variety with the other kinds. 

9. The strobus, lord Weymouth's pine, or North Adt· 
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rican white 1>in•, grows sometimes to the height of 100 
feet, and upwards, ati<l is higl1ly valued on account of its 
beauty. The ba1·k or the tree is very smooth and delicate, 
especially when young; the leaves are long anti slender, 
five g1•owing out of one sheath, and thus make a fine ap
pearance. The cones a1·e long, slender, and \'e1·y loose. 
opening Ytith the fil'st warmth of the spring; so that, if 
they are not gathered in winter, thr. srales open, and let 
out the seeds. The wootl of this sort is esteemed fo1• 
making masts for ships. Iu queen Anne's time the1·c 
was a law made for the preservation of these trees, and 
for the cncouragernrnt of their growth iu Ame1·ica. With· 
in these last 50 years they have been p1·01iagated in Bri
tain in considc1·able 11lei1ty. 

'l'he soil the Weymouth pine deligl1ts in must is a san
dy loam; but it likes othel' soils of an inferior natul'e, 
alt~ough it is not generally to be planted un all lands 
like the Scotch fir. On ston) and slaty gl'Ouml, likewise, 
thc1·e are some very fine tre.rs; so that whoever is desi
rous of l1avi11g plantations of this pine1 need not be too 
cul'iuus in the choice of his g1·ound. 

10. The pinus treda, or swamp.pinr, is a tall ever
green trct>, a native of the swamps of Virginia and Ca
nada. There are sevel'al varieties of this genus which 
l:Janbu1·y enumerates and <lcsCl'iUes, such as1 Jst, 'rhe 
th1·ec-leaved AmeJ'ican swamp-pine. 2d, The two-leaved 
Amcl'ican pinr. :Jd, The yellow Amel'ican pine, the 
yellnw tougl.i pine, and the tough j>ine of the plains; 
among which there i'i but little variety. 4th, The bas
tard pine. 5th, 'rhe fraukincense pine. 6th, The dwa1·f 
11i11e. 

11. The µinus ccdrus is that populal'ly called by us the 
cedar of Lebanon; Uy the aucicnts ccdrus magna, or the 
great cedar. It is a conifuous evcl'grecn, uf the bigger 
sort, bearing large roundish cones of smooth scales!stand
ing erect, t.hc Jeavcs lJeing small, narrow, and tl11ck-set. 
They sometimes counterfeit cedar, by dying wood of a 
rrddisli lrne: but the smrll t.lisconrs the cheat, that of true 
cedar being very al'Omatic. Jn sun1e places, the wood of 
the cajou trre passrs under the name of ce<lar, 0~1 accou11t 
of its 1·ed<lisli colour and it~ aromatic smell, winch some
what resemble that of santal. Cedar wood is r·eputed al
most immortal and incor1·11ptible; a·1werugatil'e which it 
owes chiefly to its bitter taste, which the worms ca1111ot 
endure. For this r·cason it was that the ancil•nts usd 
cedar tablets to write upon, especially for things or im~ 
portanre, as appea1·s from that expression of l'ersius, 
"Et crd1·a digna lorutus." A juice was also draw!1.from 
cedar, with which they smeared tlieii· books anti wnt111gs1 
or nthcl' mattc1·s, to 11rcscrvc tli,·m from rotting. 

Solomou's temple, as well as his palace, were both of 
this woud. " 'J'he statue (sa)'s Hanb111·y) of the great 
gudlkss at Ephesus was made of this material; and if 
this tree abounded with -nYin great plenty, it might have 
a principal share in our most supc1·U edifices." It is re
marknllk Urnt this free is not to be found as a nati\'e in 
any otlwr pal't of the wo1·hl than mount Libamr.~, as far 
as has yet been discoHn'1. What we find mentioned in 
Scriplure of the lofly cedars, ran be nowise applicable 
to the common growth or this tree; since, from the ex
perience we have of those now growing in England, as 
.also from the testimony of se\'eral travelJers who have vis
.lied those few rewai11ing trees on mount Libanus, they 

are not inclined to grow very lofty, hut on the contrary 
extend their Uranches very far. 

Maundrcl, in his Travels, says tbere were hut 16 
laq;e h'ers i·cmnining when lie visited mount Libanus, 
some of'' hich were of a prodigious lntlk, but that there 
WtTC many more youngones ofa smalle1· size: he measur· 
ell ouc of' the largest, autl found it to be 12 ya1·t.ls six: 
i11r Ill's in girth, and yet sound, and s;- yard~ in the spread 
or its IJoughs. At about five or six J anls from the ground 
it\\ as t.livided into fi\Te limb.s,each of which was equal to 
a great tree. What Maundt·el has related was confi1·med 
l>y a gentleman who" as the1·e in the yea1· 1720, with this 
diffrrcnce only, viz. in the dimensions of the branches of 
tlir largest tree; which lie measured, and fuuntl to lJc 22 
)' ai-118 diameter. Now whethe1· M1· • .Maun<h'el meant 57 
F1.1·ds in circumference of the spreading branches, or the 
diameter of them, cannot be tlctel'mined by his words; 
y<'t l'ither of them well agrees with this Jast account. 

12. The la1·ix, or larch·trec, with deciduous leaves, 
and oval obtuse cones. Jt grows naturally upon tl1e Alps 
and Appennines, aud oflate has IJeen \'c1·y much 11ropagat
cd in Britain. It is of quick g1·owth, aml the trunk rises 
tu 50 ft'ct Ol' more; the branches a1·e slender, their ends 
generally hanging downward. In the month of April the 
m~lc flowers appear, which are disposed in fol'ln of small 
cones; the female flowers are colJerted into oval obtuse 
cones, which in some species have b1·ight 1n11·plc tops, and 
in others they arc white_: tl1ese differences a1·c accit.lental; 
the cones are alJout an rnch.long, obtuse at thcfr points; 
the scales are smooth, :mtl he over each other: under each. 
scale there are gcnnally lodged two Sl·ctls, "liirh have 
\dngs. Tlie1·e a1·e two other varieti~s of this tree, onr of 
'' hich is a nati\"e of America, and the other of Sillcria. 
Tl1e cones of the Amei·in1n kind which !Jave been b1·ought 
to .Bi·itain, seem in gencrnl to IJe larger titan those of the 
common sort. 

:From the larch. tree is extrac:tec.1 what we erroneous
ly call Venice tur1wnti11e. This sulistance, 01· 11atural 
lrnlsam, ilows at first without incision; and when it lias 
done tlroppin.~, the poor people wh() wait in the fir 
woods make hicisions at abl)ut hvo or three fret from 
the gl'ound iuto tl1e trunks of the trers, into which thl'y 
fix narrow troughs about 20 inchrs long. The cnt.1 of 
these troughs is hollowed like a latlh•; and in the middle 
is a small hole bored for tlic turpentine to run into the 
nccirer wliich is placed Uelow it. As the gu111my sub. 
stance runs from the trees, it passes along tlic sloping 
gutter 01· trou;;h to tlie ladle, and from the:: ~: ~ l'llllS 
tltl'nugh tl1e holes into the rcceive1•. The pcnple who 
gatl1CI' it Yisit the trees morning and eYeni11g from the 
encl of May to Scptemlicr, to t;ollect the t1.µ·pentine out 
of the. rrceirn1·s. Wilen it flows out of the free, Vt·nice 
turpenti_ne js clear like ~' ate.r, aml or a yrlluwish-wllitr; 
I.Jut, .as 1t grows o!dCl·~ 1t tlnckens and lH•conu•s of a t-i
tl'on-colou1·. It is 1u·ocut·l·tl in tile 'ineatest abundrrnre 
in the 11cighbourl1ood of L)nns: auU 'i11 the valley of St. 
Marti11, lll'a1· St. Lucr1·n, in Switzel'land. 

All the sorts of' pines are propagat c<l by seeds produ
ced in hanl woody conrs. The way to p;et the seeds out 
of these cones is, to lay thrm 1.J cfo1·e a gentle fire, which 
wil~ cause the cells to open. and then tho seeds may be 
easily tak(•11 011t. If the cones a1·c kept rntit·t•, the seeds 
will remain good for some years; so that the ~u1·es1 »•Y 
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nf prrsrrving t11"m io; to let them rrmai11 in t11r ronC';; till 

~~1.:·r~1~111~~l~::.1~. s;:~' i~:~t~:;::.~.~l'~l~;.y l,~··i\\H' 0<~::::~·\':::~ ~-~;~:~ i:~ 1 :~ 
s•·l·t!s; IJ11t ii' 1hry a1-r. unt rxposl•tl to lhc hra t. tht') "ill 

~·,-;~1"1\\'c c\':~~· .~01~~li:u',','17t til1l111~· · en~·1~~· ~~~1tr~~~su~, ~','l~'11tiOt~~·~ 
sct·1!s :11·e So\\ n, till' plan:- s!1ould I.Jc ton1·ctl "ith nets to 
k1·t·p uff !lit' hil·cJs; otlirl'wbr, when the plants l.Jcgin to 
apJIL'al' \\Jtli l11c 1111.,k uftht• SN'tl 011 the top of them, the 
birds \\ill perk off the tops aml thus tl rstruy tl1t' lll. 

F1·om the fil·st spl'cits is extracted the commnn tur· 
pr11ti1H~, murli usetl Uy fal't'iers, and from which is ilrawn 
the oil of that 11amc. Tl1c p1·oress of makin.; pili.:h, tar, 
tc:->i11, a11tl tn1·pC'ntinr, from thrse trcrs, is this: In the 
bp1·i11~ ti111r. "hen the sap is most free in running·, thry 
)la1·c off 1 lir bad-;. of the pinc-trl'f', to make the :,ap 1:un 
flov. n i1ilo a lu,Je which th<•y cut at the Luttom to t·erc1vc 
it. 111 the \\:t), as l'Uns do\\11, it ka,·cs a white matter 
like c1Ta111, but a litlk thkke1·. This is very different 
fr'lm all the kind:; of l'rsiu and tul'pr- ntinc in us r; an<l is 
~t·11c1·:1i1J Rold to br us<.:tl in thl' ma.king of fl~mbca1!x, 
instead of\\liitl' Lt•rs'-"ax. The matter th~t 1s rec<·1v
l'll in tltl' l1ok at the botlnm is taken up \\.-Hh l.\l!lcs, an1l 
]mt i11tf) a hu·gc baskd; a gl'C~at pat•t or this immctlia.trly 
HmS thl'Ougli, aml this i'i the common turprntinr. 'l'his is 
rt•rcin·cl into stone ot' r:ll'tlll'n potc:;, aud is rea<ly fut' 
~air. The thirkc1· matter, which remains in the l.rnsket1 

1111·.r pnt into a common alembic, adding a large quanti
tJ of water. They distil this a"i long a'3 any oil is scrn 
irn imniiug on the \\ ate1·. This oil they scprtrate from 
tl1l' su1fa{'r. in l:u·ge (1uantities, anil this i~ the common 
oil 01· i,pil'it nf' t11q1,·ntinc. 'The r·cmaiuing mattrr at 
tilt> IJottom of thr still is common yl'llow rcsm. 'Vhcn 
they have lhuc; oblainrll all tlil'y can rrom the sap of the 
tl'l'r, tlwy c:ut it down; and, hewing the wooc.1 into billets, 
th1·y fill " ]>it dug in the ea1·tl1 with tluse billets; and 
srtti11g thl'm 011 rir<', thrrc i·uns from them, "hlfe they 
are burning. a IJlack thick rnattrr. This natul'ally falls 
to tht• bHttom of 01e pit, and this is the tar·. The to11 of 
the pit is con1·ed "ith tilrs, to keep in the hrat; and 
thcrr i"i at tl1e IJ· tlom a little hole out at which the tar 
runs like oil. 1f' this hole is made too largr, it sl'ts the 
"holr (p1a11tity of the tal' on fire; but if small enough, it 
runs q11idly out. 

Thr t:u bring thus madr, is put up in barrels; and if 
it jc; to be made into pitch, they put it into large boiling
''rsst•Ji:, "ithout adding any thing to it. It is then suf
ft>rt>d to boil a "hilr, an<l being then let out, is found 
\\ hrn coif! to !Jc what we call pitrh. 

A dccoction of the nuts or seeds of the fi1·st specirs in 
milk, 01· of the extremities of the b1·anchcs pn\k<l in 
spring. is said, with a 111·011er l'egim<'n, to cure the most 
invrtc·rat~ Sl'ul'\'y. The wood of this species is not Ya
)ut·d; but that of the Scots pine is St~perior to any of the 
1·c~t. It is ol>scnablc of the Scots p111c, that when plant
ed rn bo~, or in a moist suil, though the pla11t~ make 
great progress, yet the wood is whitc1 soft, and little cs
tt-emcd; I.Jut when 11hmted in a dry soil, though the 
~l'O\\ th of the trees is there very slowt yet the wt!od is 
pro1iortionahly better. Few trees have been applird to 
more uses than this. The tallest and stl'aightrst a1·e 
formed by nature for masts to our navy. The timbe1· is 
re:;inous, dul'al>lc, and a11plicable to numbct'lcss domes-
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lie p11qn1i-i~S, ~wch ns f1001·ing aml wninsroting of room~. 
mal,:i:.;- of btd .. , dw!>.t!', tnl:ks. hnxts, kc. From 1J1e 
trunk anfl lirandu·s 1.r this, as wdl as most othr1·s of 
tl1e Jlfllf' trilJr, tar ou,t) pitch ar·r obtaim·1l. n~ .. inrisinn, 
bana .. , B111·g111ul) pittli. ;111d 1uqw11tin<', arc arquin:d 
aud 1·n•parcd. Thr r·r~inuu!-4 rooli; arc dug out of the 
g1·ou11d in ia;;ny parts of the lJ ighla1u.l!-i, an1l. IJl•iug di\;. 
drd into snrnll spli11h:1·s, al'l' U-;t'd hJ the inlial>itanrs to 

~J:~·1A~::;:.~1•;~11of~~~~~l\~:l'l'~t0~.11;,:~ lil1 :·~~:.'1b~:.1k~cJ1::ts::~~ 
nert's-;il) has tau5M tlir i11halJita11ts of Swl·tlcn, Lapland, 
and K:1111tscl1ath.a, to co11vnt the same i11to br·eatl. 1'o 
effect this, tlu·y, in the !ipl'ing se..ison, make rhoire of 
the tallest anti l'air·l•st t1·cl'S; tlirn stripping off carefull7 
the ouin· l>ark, th<'y Cfllll'ct tla• sort, \\ liitr, sutTulrnt, in
terior bark, aml dr) it iH the shade. Wh{'ll they ha\e 
ocrasinn to use it, thl'J first toast it at the tire, thrn 
grind, and aftc-1' strepiug the flu111' in wa1·111 watrr to 
tC1kc off the resinous ta1:1h', tln•J make it into thin cakf'!, 
which are baked fo1· ust•. 011 tl1is st1·a11gc food the pn11r 
inhabitants ai·e somctimts cu11..,frni11td to li,·c for. a whole 
ye;ir; and we arc tolfl, tl1t·o11.r.:,h rustnm, I.Jerome at last 
e\·cn fond of it. Lin11re11s 1·1·rna1 ks, that this samf' bark. 
bread" ill fatten swine; aml lrnrnanity oLligrs us to wish, 
that men rniglit nrn:·1· be reduced to the 11ecessity nf rob. 
IJing them of surh a food. The i11tl'l'ior 1Ja1·k, of whicli 
the abon--me11tionc·d l.Jrratl is 111atl£·, the Swulish Loy1 
fretJU(•ntly p(•cl off the tl'ers in ~pri11r,, and 1·at raw '1itb 
a gr cedy a)lpCtite. f'rom tlic roues of this tnc arc pro-
11ar-c<l a diuretic oil, like the oil of t11rpr11tinc, anti a re
sinous extract, which has ~imilar virtues'' ith the balsam 
of Peru. An infusion or tea of the buds is highly com
mcmled as an a11tiscorl.Jutic. 'l'lic fa1·i11a, or ytllow 
powder, of the male fiowrrs, is somctiml'S in the spring 
canicd away by tlic winds, in such quantitirs, "here the 
h'ers abouml, as to alarm the ig1101·a11t with the notion 
of its l'ai11ing brimstone. The ttcc li\•cs to a grrat agr; 
Lin11reus aflirms, to 400 year·s. 

i•JUISEEHS, in the a1·t of "ar, arc such ns arc coll· 
manded iu from the countl'y, to man.- h \\ ith an aa·my (or 
mending the ways, for ''orking on rutt·eucliments 1111 
fortifications, and for making mines and approacha. 
']he solclir1'S ar·e likew·sc rmplu~ed for all thcsr purpuan. 
l\lost of th• forrign regiments or a1·ti lei•J have l1alr acnm· 
pany uf pioneers, \\ell i11st1·ucted i11 that i111po1·ta11tLra11cl1 
of duty. Our rrgimrnts of infa11ti·y and rarnlry have 
about twenty pioneers each, prO\ idcd "itl1 ap1·1111s, hatrb
cts, saws, spa<lrs1 and pick.axes. Ear Ii pi 1m•er mu1ot 
ha\'e an ax, a sawt and an apro11; a cap with a lratlirr 
crown, and a black Uear-skin frnnt1 on wl11rh is tu brt'e 
king's crest in white, oa a l'l'd gmu1ul; and the nu111bi:r 
of the regiment is to be on the bark part of it. 
. PIP, or·_ l~EP, i:icpia! a disr~se among poult1·y, ronsi!>lt· 
mg of aw l11te thrn skm, or· film, that grcms under 1he 
ti11 of the tongue, a,nd hindns their feeding. It u•u•ll1 
al'lSCS fro~ want of water, or from l11·i11ki11.t;" pudtlh··U· 
ter, or eatlllg filthy meat. It is cured by pulling oft' the 
film \\i01 the fin.gerst and rubbing the trn;;uc with salL 
Ila\\ ks a1:e parhc~larly liable to this disease, esperiall1 
from f<·e<hng on stlllkmg flesh. 

1,IPE, in IJuilding, &.c. a canal, 01· ronduit, for the 
convryanc.e of water and 0U1er fluids. Pipes for wattr, 
water.cngrncs, &c. are usually of lead, iron, earth, f6 
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wood; the latter are commonly made of oak or elder. 
Tliose of iron are cast in forges; their usual length is 
about two feet and a hall": several of these are common· 
Jy fastened together by means of fout· screws at each 
end, with leather or old l1at between them, to stop the 
water. 'fhosc of earth are made by the potters; these 
a1·c fitted into one another, one end being always made 
witler than the other. To join them the closer, and pre· 
,·cnt their breaking, they are covered with tow and pitch: 
theit· length is usually about that of the iron pipes. Tho 
wooden pipes al'e tt·ces bored with large iron augu1·s, of 
different sizes, beginning with a less, and then pr~ceed· 
ing with a la1·ger successively; the 6rst being pornted, 
the rest formed like spoons, incl'easing in diameter, from 
one to six inches or more: they are fitted into the extre
mities of each otllcl', and are sold by the foot. 

1'1PE•IlORING. AA, Plate CVII. Perambulator, &c. fig. 
4, arc two beams laid on each .s;ide of a pit, into which the 
c·hips are to fall. Upon the edges of these, the wheels 
or a frame DE run. '(.his frame has foul' pieces, ddaa, 
across it; and two win<llases, bb, which have chaius 
1·011nc.l them, goi11g over the piece of timber~· which _is 
to be bored. The two end-pieces dd have upnghts ee 1u 
them; between '~hich the tree is laid, and is secured with 
\Htlges in different places as the occasion rcqui1·es. G 
is a piece I) ing across the two beams AA: this is cnn
nectetl with the frame DE by two iron bars ff; whiclt 
arc fastcucd to it; and go tlll'ough holes in the piece d, 
and are held the1·0 by pins put through holes in both. 
The piece G has two u1H'ights in it, between whit:h is a 
brass pulley to sup1101·t the weight of the boring-bar H. 
gki is a whee), with handles on its circumference to turn 
it by; on its axis I a rope is coiled; one en~ of which 
goes ovei· a pulley (not seen), and is faste.ncd to tho car· 
riagc DE. At i the other cntl goes over a similar pul. 
Icy, and is tied to the othel' end of the carl'iage DE. 
'J'hc machine is put into some place where there is a 
crane, by which the tree can be lifted on to the cal'l'iage; 
tkst withdrawing the carriage from the bol·ing-bar, by 
turning the \\'heel from g to i, and separati11g it from 
the 11iece G by taking out the pins. It is then wedged 
into its place, and secured by the windlases bb. 'l'he 
"heel is uext turned back. the carriage drawn up to tlie 
borel', and the piece G pinned in. The macLine (either 
ltorses, water, steam, &c.) which turns the borer is thrn 
set to wol'k; and a man constantly attends at the wheel 
ghi, to di' aw the pipt~ up to the bnrcr. The use of the 
wheel iu the piece G is, to supJJOrt. the bol'CI' just wliete 
it cnle1·1;; the pipe, and make it work steady. Wlrnn tile 
pipt' i1 ~orcd through, it is withdrawn, aud another tt·cc 
is 11lacetl on the c:H'l'iagc as before. 

i•1P.Es nf cm Otgtm. St\C ORGAN. 
l 1trEs, tub<icco, are made of various fashions; long, 

short, plain, worked, whitr, varnislicd, unva1·nishcd, an<l 
or variou~ culoul's, &c. The Turks use pipes thl'f?'C 01' 

four reet Jong, n1adc or l'llShCS, or of wood bored, at the 
end wl1cr('ur they fix a kind of JlOt ol' baked ea1·th, whirh 
serves as a I.JO\\ I, and wliirh they take oH' artcr smnk ing. 

PtPB also dt·1iotcs a nssel or measure for wine, con
taining lflG gallons, 

J1JPll-01<'.FICE, is an office whel'ein a p<'rson caJl('d the 
clc1·k uf the 11ipe makes out leases of crowu lands, by 
warrant from the loJ'd·tl'eas111·cr, or commissioners of ihe 
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treasury, or chancellor of the exchequer. The clerk of 
the pipe makes out also accounts or shcritf.'3t &c. and 
gives the accomptants their quietus est. 'ro this office 
are brougltt all accounts which pass the remembrancer's 
office, and remain there, that if any stated debt is due 
from nny person, the same may be drawn down into the 
great roll of the pipe; upon which the comptroller issues 
out a writ, calletl the summuns of the pipe, for 1·cco,·ery 
thet·eor; aml if there al'e no goods or chattels, the clerk 
then draws down the debts to the lord-trC'asurel''s 1·emem
brancer, to write cstreats against theil· lands. All tallies 
which vouch the paymcut or any sum contained in such 
accounts a1·e examined a11cl allowed by the chief secondary 
of the pipe. Besides the chief clerk in this office, the1·e 
al'e eight attorneys, or sworn clCl·ks, auU a comptrolle1·~ 

p11...1ER, PEPPER; a genus of the trigynia 01·der, in the 
diar11ll'ia class or jJlants. There is 110 calJ .x or corolla; 
the berry is one-seeded. There are 60 species, of which 
the most rcmarkalile is the siriboa, with oval, hcart
shaped, nerved leaves, and reflexed. spikes. '.rhis is the 
plant which produces the pepper so much used in food. 
It is a shrub whose root is small, fibrous, and flexible; it 
~·ises into a stem, which l'equires a tJ·ee 01· prop to suppo1-t 
it. Its wood has the same sol't or kuot'l as the vine; ant] 
when it is dry, it exacdy rescmiJles the line-branch. The 
leaves, which have a stron.; smell and a 1mnge11t taste, 
are or an oval shape; but they diminish towards the ex
tremity, at1tl terminate iu a point. Fl'Om the flower-bud~, 
which art whit<:, and a1·e sometimes placed in the middl~ 
and sometimes at the extremity of the branches, al'e pro
duced small berries resembling those of the currant. 
Each ol' these coutains between 20 and so col'ns of pcp
pu; thry are commonly gatlicJ'ed in October, and ex
posed to the sun seven or eight days. 'The fruit, which 
~'·as grce_n at first, ~nd afterwards t•ed, when stl'ippcd of 
!ts coverrng assumes the appea1·ance it has when we sec 
tt. The largest, heaviest, an<l least shrivelled, is the 
best. The peppe1·-plant flourishes in the islands of Java, 
Sumatra, and Ceylon, and mnre particularly on the Ma· 
labar coast. H is not sown, but planted; and grea~ 
mcety lS rc'l:uu~ed m the choice of the shoots. It pro
duce~ no fruit till the end of three years; but beal's so 
11lent1fully the three succeeding years, that some plants 
yields between .six and seven pounds of pepper. The 
bark then brg111s to shrink; and the shrub declines so 
fast, that in 12 ye~rs time it ceasl'"S beuing. 
. llet1e, o~ b~tcl, IS a species or this genus. It is a creep
ing and climbrng plant like the ivy; anti its leaves a good 
deal resemble those of the citron, thougli they arc louget· 
antl_nar1·ower.at the extremity. It g1·0\\S in all parts of 
India, but tJirlves best in moh;t places. '".fhe 11ntives cul. 
ti rate ~t as we do the _vi_nc, placing props for it to run 
an<l. rl11nb upon; a~tl 1t 1s a common practice to plant it 
ai;arnst the tl'eC wl11ch bra rs the areca nut. At all times 
ol' the tlay, and even in the night, the Indians chew tho 
leaves of the b~tel, the bitterness of which is cor1·ectetl by 
tit~ a1·ec~ th~t ts wrapprd up in them. The1·cis constantly 
mixed WLth 1t the climam, a kind of burnt lime made of 
•.hells. ,'The 1·.ich frequent!;< add pel'fumes, eitlic1· to gra
tify then• vautty 01· thcit· sensuality. 

It would be thought a breach of politeness amonr the 
~ndiaus to take }~ave for any long time, without 11rc~r11t-
1ng each othe1· with a purse ol' betel. It is a pledge uf 
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fii"ndship that relievec; the pain of absence. ~o one 
cl~ues to s1lrak lo a supr1·ior unless his mouth is 11ra-fllmetl 
with brtd; it woultl rnn be t•ude to n~glcrt this precau
tion '' i!.11 an NJ nal. 'The women of gallantry al'c the 
most l:ni1;li in the use of betl'I. Betel is taken after 
11wals; it ii chrwcd during a visit; it is ufferccl when you 
med, a11il when you separate; in short, nothing is to be 
•lonr without betel. Jl' it is p1•ejudicial to the teeth, it 
a!',sists and strengthens tlin stomach. At least, it is a 
general fashion that prevails throughout J ndia. 

The pipc1· nigrum, or black Jlt>pper, anU the 11iper 
Jongum, 01· long 11cpper, of Jamaica, with some other 
spcril'S, at·o i1111igenous, anti known by the names of joint 
wood, ot· prppcry elders. 'l'he first bears a small spike, 
on which arc attal'11ed a number of small seeds of the 
Mize or mustard. The whole of the plant has the exact 
taste of the East India black pcppcl'. The long-pepper 
bush g1'0\\'S tallel' than the 11igr11m. The leans at'e broad, 
smooth, and shining; the fruit is similar to the long pep· 
per of the shops, but smallcl'. The common lleoplc in 
Jamaica season their messes with the black prppcr. To 
Jll'esc1·1·c both, the fruit may be slightly scalded when 
g1·ern, then (friec1, a111..l wl'apped in paper. 

PIPllA, thr manakin, a genus of birds of the ol'der of 
passeres. Latham describes 25 different species, and 
Jive va1·ictirs. The general character of the genus is, 
that the bill is shol't, strong, hard, and slightly incur
vntcd, a11d the nosfrils are naked. The middle toe is 
ronm·ctctl to the outer as far as the thit·d joint; this char· 
artcr, however, is not aJtogetlier u11ive1·sal, some of the 
species differiug in this particular. The tail is short. 
This grnus has a considerable resemblance to the genus 
JHU'us, 01· tilmousc. They are supposed to inhabit South 
.Amel'ica 011ly; hut this is not true, for .Mr. Latham as
sures us that he has seen many of those species which l\oC 
has described- which came from other parts, but which 
nevertheless certainly belong to this genus. 

t. 'l.'hc pipra rupicola, ftr crested manakin, is about 
the size or a "imall pigeon, being about ten or twelve 
inches long. Tho bill is about an inch and a quarter 
long, and or a yellowish colour. The hea<l is fut'nished 
with a double round crest; the general colour of the plu
m;tge is orange, inclining to saffron; the \'\·ing-coverts are 
loose and fringetl. The female is altogether bro\\n, ex
cept the u11t.lcr wing.coverts, which al'e or a rufous 
orange; the rrest is neither so complete nor l'Ountled as 
that of the male. Both males and females arc at first 
grey, or of a ve1·y pale yellow, inclining to brown. The 
male docs not acquire the oi·angc colour till the second 
year, neither docs the female the full brown. See Plate 
CVI. Nat. Hist. fig. 557. This beautiful species in
habits val'ious parts of Surinam, Cayenne, and Guiana, 
in rocky situations; but is no wherr so rrcquc11t as in the 
n10untain Luca, near the l'iver Oyapoc, and in the moun
tain Com·ouaye, near the rircr Aprouack, where they 
}mild in the cavernous hollows ant.I the t1a1·kest rrcesses. 

2. The next species l\I r. Latham calls the tuueful 
manakin. Its length is four inches; the bill is dusky, the 
forehead yellow, and the crown and nape blue; the chin, 
sides of the head below the eyes, and the throat, arc black; 
the upper part of the back, the wings. and the tail, arc 
dusky hlark. It is a natirn of St. Domingo, wher·e it 
)las 5aincd the 11a01e cf organistc from its note, forming 
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the complete octave in the most agreeable manner, one 
note sutressireJy after another. Jt is said not to be un~ 
common, but not easy to be shot, aa like the net-per, it 
perpetually shifts to the owosite. part of' the branch from 
the spcctatur·s rye, so as to elude his ,·igilance. 

5. The albifrons inhabits South America. See Plate 
CVI. Nat. llist. fig. 336. There are about ~O S(l('cir.. 

PIRATE. Ily stat. 28 II. Ylll. r. 15, all treasons, 
felonies, robberies, murders, and co11fcdcrarirs committed 
upon the sea, 01· in any haven, creek, or place where the 
admi1·al has jurisdiction. sha11 be trictl. in such shires or 
11Jaces as the king shall appoint by his commission in 
like forms, as if such offence had been committed upon 
land, and according to the com•sc of the common law, 
and the offenders shall suffer death without benefit of 
cle1•gy. And by stat. 6 Geo. I, made pel'petual, it iJ 
enacted, that if any of his majesty's natural-born sub
jects, or denizens of this kingdom, shall commit any pi. 
racy or rohbery, or any act of hostility, against other 
his majesty's subjects u1ion the ,5ea, undel' cblour of any 
Commission from any prince 01' state, 01' pretence or IU· 

thority frnm any pet'son '' hatsuevrr, such offender shaU 
be deemed to be a pirate, felon, and robber; and being 
duly convicted thereor according to this art, or the afore
said act of 25 H. VIII, shall have and suffer such pains 
or death, loss of lands, goods, and chattels, as pirate>, 
felons, and robbers upon the seas, ought to have and suf
fer. By .1s Geo. ll_. c. so. persons committing hostili
t_1es, or aiding enemies at sea, may be tried as piratts. 
Piracies at sea arc excepted out of the gcnel'al pardon, 
by 20 Geo. II. c. 52. 

PIRATE'S coons, go to the admiral by grant; but not 
pil'atical goods, which go to the king if the owne1· is not 
known • 

PISCES, in astronomy, the twelfth sign or constella. 
tion of the zodiac. The stal's in Pisces, in Ptolomy's c&
taloguc, al'e 38; in Tycho's, 33; and in lhc Britannic Cl· 
talogue, 109. 

PISCIDIA, a genus of the dccandl'ia order, in thedia
dclphia class of plants. The stigma is acute; the lcgu111 
w111gcd four waJs. There arc two species, ,·iz. 1. The 
erytl1rina or dug-wood tree. This grows plentirlllly ht 
Jamaica, where it rises tu the hight of twenty-fa\.'e feet or 
morr? the st.cm is almost as large as a man's body, cover· 
ed with a hght-coloored smooth bark, and sending oul 
se\'Cl'al branches at the top without order. The ftowtl'I 
are of a _di1'ly-white colour; tlieJ a1·e succeeded by oblong 
p~<ls "luch cuntam the s~eds. £. The Ca;·thaginiensis, 
\nth oblong oval leaves, 1s abo a nath·e of the West l• 
dies. It diffel's from the former only in the shape and 
consistc~ce of the leans, wl1ich arc more obloug and stir. 
fer; ~ut 111 oth~r 1cspcct{j they are Ycry similar. Both 
sp~nrs arc easily propagat~d b~ seeds; but 1·equfre arti
ficial heat to prcSCl'\'C them rn tlus country. The nt"groe& 
in the West ~ndies make use of lhc bark of the first spe
cies to 11~tox~cat~ fish. _,Vhcn any number of g1·11tlcmta 

~:vrer ~)11~01~~c1~;;~~~~~~k~~:,1~~~~f, ~1~~)1~:~!1\r:i;: ~t~~~';~:~r;~:h 
of them a nrgro-slave to the \\Ood~, in order to l'ckh some 
of the bark of the dog.wood trcr. This bark is next 
morniug IH~uml:d n1·y small "ith stnnrs. puts into olcl 
iiacks. car1·1rd into rotky parts of the 8ca, stre1X'd tiU 
thoroughlJ' soaked with salt water, aud then well sqeezid 
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by the negroes to exprcs,9 the juice. This juice imme<li· 
ately colours the sea witk a reddish hue; and, being of a 
poisonous nature, will in an hour's time make tlie tishe.o;, 
such as groupers, l'Ock-fish, oldwives, 'Velshmen, &c. so 
intoxicated, as to swim on the surface of the water, quite 
heedless of the dange1•; the gentlemen then send in their 
negroes, who llUrsuc, [)oth swimming and diving, the in
ebriated fishes, till they catch them with their hands; 
their masters in the mean time standing by, on high 
rocks, to see the pastime. It is remarkable, that though 
this poison kills millions of the small fry, it has never 
beeu known to impart any bad quality to the fish which 
]1ave been caught in consequence of the intoxication. 'rhe 
wood of this tree, although pretty hard, is only fit for 
fuel. 

PICIS VOLANS, a small constellation of the southern 
hemisphere, unknown to the ancients, and invisible to us 
in these northern l'egions. 

PlSOLlTE, a mineral found at Carlsbad in Bohemia. 
It has the form of round masses composed of concentric 
]ayers, antl containing a grain of sand in their centre. 
Colour white, often greyish, reddish, or yellowish. The 
round bodies al'e collected together like a bwnch of 
grapes. 

PlSONIA, a genus of the polygamia direcia elass of 
plants, the corolla whereof is of an infundibuliform shape; 
the tube is short; the limb is semiquinquefid, acute, and 
patulous; the fruit is an oval quinquangular capsuls, form
ed of five valves, and containing only one cell; the seed is 
single, smooth, and ovato-oblong. There are five spe. 
cies, trees of the West Indies. 

PlSTACHlA, turpentine-tree, pistachia-nut, mastich· 
tree; a genus of the petandria order, in the diceci.a class 
of plants. The male is an ament.; cal. five-cleft; car. 
none; fom. distinct; cal. trifid; cur. none; styles two; drupe 
onc.sectled. There are six species; of which the most l'e· 
markable are: J. Tl1e terebinthus, orpistachia-tree. This 
grows naturally in Arabia, Persia, and Syria, whence 
the nuts arc annually brought to Europe. In those coun· 
tries it grows to the height of 25 or so feet; the bark or 
the stem and old branches is of a dark russet colour, but 
that of the young branches is of a light brown. Some of 
these trees lll'Oducc male and others female flowel's, and 
some have hath male and female on the same tree. The 
male flowers come ont from the sides of tl1c b1•anches in 
loose bunches or ratkins. They have no petals, but five 
small stamina. 'I'he female flowers come out in dusters 
from the sides or t11c branches; they have 110 petals; but 
a large oval germen supporting three l'eflexctl styles, and 
at·e fiuccccdctl by oval nuts. 2. The lentil::iCUSt or com. 
mon mastich-t1·ec, gc·vws natul'ally in Portugal, Spain, 
and Italy. Being an cverg1·ecn, it has lJeen presm'\'Cd in 
this country in order to adorn the gl'ecn-houses. In the 
countries \vlir. 1·l~ it is a uativc, it rises to the height ofcigh
t"Cll or twt•nty l'cct. s. 'flic ol'ientalis, or true mastic!i. 
tree of the Ll·rnnt, from which the mastich is gathered, 
l1as IJeeu co11fo111Hlc1\ by most Uotanical writers with the 
h·utisrus, or cummo11 mn~tich.tree, alJoYc drscrihetl, 
tlrnug-11 tlirrc ai·e co11sidt•1·a1Jle diITl.'.rences between tlil•1n. 

rJ'hc fi1·st sprcics is propa.~ated by its nuts:\\ hich should 
be pl:rntcd in 11ots fi11Nl with light kitchcn-ganku earth, 
an cl plungrd info a mcu.lerate hotbed to bring up the plan ls. 
'l'hcsecond sort is commonly l'l'OJiagated by laying down 
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the bl'anclies, though it may also be raised from the seetl 
in the manner already di1·ected for the pistacliia-nut tree; 
and in this manner also may the true mastich-t1·ce be 
raised. But this, being more tender than any of the oth
er sorts, requires to be constantly sheltered in winter, and 
to have a warm situation in summer. 

Pistachia-nuts ha\'C a pJ~asantt .sw-0et, unct11011s tastct 
resembling that of almonds; and they abound with a swee~ 
and well.tasted oil, wliirh they yield in great alrnndance 
on being pressed after bruising them; they are reckoned 
amongst the analeptics, and are wholesome and nufritivc, 
and are IJy some esteemed very proper to IJe iwescl'ibed 
by way of restoratives, eaten in small quantity, to pea~ 
pie emaciated by long illness. 

PISTlA, a genus of the rnonadelphia octantll'ia class 
and order. There is no calyx; the corolla is one petal. 
led, tongue-shaped, entire; a11the1·s six or eight; .c;tyle one; 
ca1>sw.le one-celled. There is one species, an aquatic of 
:!Jenegal. 

PISTIL. Sec BoTANY. 
PISTON. See PUMP. 
PIS UM, PEA; a genus of the decandl'ia order, in the 

diadelphia class of plants. The style is tl'iangulal', above 
one-celled, pubescent; calyx has the two upper segments 
shorter. The species arc, 1. The sativum, or garden. 
pea. 2. 'l'be maritimum, or sea.pea, with footstalks 
which are plain on their upper si<le, an angular stalk, ar
row- pointed slipulre, and footstalks bearing many ilowC'l's. 
3. The ochrus, with membrauaceous running footstalk.s, 
having two leaves and one fluwe1• upon a footstalk. 

There is a great variety of garclcn-11cas now cultiva~ 
tcd in Britain, which are distin,guishcd by the gtll'()eners 
and scctlsmen, and have their iliffcre11t titles; but as great 
part of these ha\'C been seminal variations, so, if they are 
not very carefully managed, by taking away all those 
11Iants which have a tendency to alter before the seeds 
are formed, they will degenerate into tl1ciroriginal state; 
thueforc all those 11erso11s who are curious in the choice 
of seeds, look cal'efully over those which they drsign fut• 
seeds at the time when they begin to flower, and draw 
out all the plants which tloey dislike from theotl1rr. This 
is what they call roguing their peas; mcanin.; tl1c taking 
out all the bad plants from the gouu, that the fa1·ina of 
the former may not impregnate tl1e latter; to }Jt'CY<'nt 

which, they always dn it before the flowers open. Uy 
thus diligently d1·a" ing out tl1e bail, resel'ving those which 
come cal'licst to flowert they have g1·eally in11woved their• 
peas of late years. antl arc constantly endeavouring to grt 
forwat·tlc1• varieties; so that it would be to little. pu1·pose 
in this place to attempt giving n partic11la1· :1ccount of all 
the val'iclics now cultivatcll; we shall thrl'cfurc only 
mention ilie names by which tliC'y a1·c commonly known, 
placing them ncco1·d ingto thcirtimcol'comingto the table, 
01· gal hcring fur use. 

The golurn holspur. Sii·kfo pra. 
The rharllon. Ma1·rowfal. 
'J'hc Reading hotspur. Hose or crown pea. 
Master's hotspul'. Rounrcrnl ]lea. 
Essex hotspur. 'l'he sngar pt'a. 
Tile d11·arr Jiea. Spanish ~lorotto. 
Nonpareil. Grry pra. 
Sugar dwarf. Pig pea. 
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Among the new \·:wil•ties we may specify un uncom~ 
mnnl)· li11c species of marrowfat, raised by that truly 
11hilosophiral ga1·1.kner, U. P. Knight, csq. aml to be had 
Rt 1\11·. Mason's, Flcet-slrect. 

'1'11c Engiio;;h sra-pca is found wild upon tl1e shore in 
Sussex anti snc1·al othct· counties in England, and is 
umloubh'dly a flilfcrcnt species from the common pea. 

The tliil'd snl't is annual, and grows naturally among 
the corn in Sirily and some parts of Italy, but is here 
preserved in lwtanic gardens for the sake of \•ariety. 
Jt has an angular stalk, r·ising near thJ"cc fret liigh; the 
lc-a\'rs st~ncl upon winged footstalks, each sustaining two 
oblong lohcs. The flO\H'l'S are of a pale yellow colour, 
Rhaped like those of the other SOl'l of pra, hut arc small, 
each foot stalk sustaining our nowe1·; thrsr are succeeded 
by pods about two i11chts long, contaiuing fi\'e or six 
roundish seeds, which arc a little compressed on their 
sides. Th<s~ are by some pe1·sonS eaten green; but un
less they arc gathe1·etl very young, they al'e coarse, and 
at I.Jest not so good as the common pea. It may be sown 
antl managed in the same way as the garden pea. 

PITCAIRN IA, a genus of the hexand1·ia monogynia 
class and order. The calyx is tl1ree-lravrd, half-!iuprrior; 
corolla three-petalled, "ith a srale at the base of each; 
stigmas thrre,co11to1·tcd; rapsull's three, opening i11wm't1s; 
sucls winged. rrhel'e al'C three species,~ hc1·bs of the 
Wr<tlndies. 

PITCH, a frnacious oily substance, dra" n chieDy 
from Ilincs and furs, and used in shipping, medicine, and 
,·arious other a1·ts; or it is more pl'Operly tar, inspis
sated by boiling it over a slow fit·e. See l'INus. 

l11Tcn, mineral, has a strong resemblance to common 
Jlitch. Colour black, dal'k-1J1·own, 01' reddish. Specific 
gravity from l .45 to 2. Does not stain the fingers. On 
a white iron it Oames with a strong smell, and leaves 
a quantity of grey ashes. See BITUMEN. 

PITCHSTONE. 'J.'his stone, which occurs in dif
ferent parts of Germa11y, France, and othet· countries, 
J1as obtained its name from some resemblance which it 
I1as been supposed to have to pitch. It is most usually in 
amorphous pieces of different sizes. 

Its fracture is conchoillal and uneven, am) sometimes 
approaches the splintery. Exceedingly brittle; it yields 
even to the nail of the finger. Specific gravity 2.s to t.6. 
Its colours are numerous; greyish black, blueish g1·ey, 
green, red, yellow of t.litfcrcnt shades. Sometimes seve. 
nl of these colours appear together in the same stone. A 
specimen of pitchstone, analysed by Mr. Klaproth, con
tained 

7.'3.00 silica 
14.50 alumina 

1.00 lime 
1.00 oxit.le of iron 
0.10 oxide of manganese 
1.75 soda 
8.50 water. 

99.85 
PITH, in vegetation, the soft spongy substance con

tainrtl in the central parts of plants and treeo. See 
PLANTS, physiology of. 

l'lTTOSPORUM, in botany, a genus of the mono
gynia order, in the pentandria class of plants. The calyx 
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is peutaphyllous, inferior, anil deciduous. The prtals ai-e 
fi,·c in number; thest,ylc th1·ead-shapcd; the capsule some. 
what angular, tl'ilocular, H.ntl containin;.;thrrc or four an. 
gulalt.'d srcc1s, a1lhc1•i11g to the capsule b) mran!i of a Ji. 
quid l'Csin in the loculamcnts. Of this there. arc three 
species, viz. t. 'l'enuifolium. 2. Umlu·llatum. S. Coriace .. 
um. The first ancl second arc natives of the Cape or 
Good II ope; the third grows in l\ladeit·a, and flowen in 
l\lay ond June. 

l'l'l't:l'l'ARY Gu:<o. See ANATOMY. 
PLAC~::\'TA. See ANATO"Y and "IrnwrPP.RY. 
PLAGIANTHUS, a genus of the class and order mo-

nadelphia dodccandria. The calyx is five-deft; petals 
five; brrl'y. There is one species, a native of New Zea~ 
land. 

PLAGUE. PEsTILENcr:, 01· PESTILENTIAL nvu. 
See l\l~n1c1NE. 

PLAGL'E-wATER, one of the com110und waters or the 
shopo:;, cJi1.;tilJrd from mint, rosemary, angelica-roots, &.c. 

PLAIN, in gr11c1•al, au appellation given to whatevtr 
is smooth antl enn, or simple, obvious, and easy to be 
undero:;tood; a1vl, conscqucutly, stands opposed to rough, 
c111·iched, or laboured. 

A plain figure, in geometry, is an uniform surface; 
from evrry point of whose perimeter, rig11t Jines ma7 
be dl'awn to e,·ery othel' point in the same. 

A plain a11gle is one contained under the two lint's or 
sul'faccs, in contradistinction to a ·solid angle. 1"he doc
frine of plain friangles, as those includet.I under thrte 
~~~t~~~es, is termed plain trigonometry. See TRIGOJllG· 

PLAIN CHART. See CHART. 

l'LAIN SAILING. See NAVIGATION'. 

PLAIN SCALE. See SCALE. 

l'LuN •r.t.nLE, in sur\'eyi11g, a very simple instrument, 
whereby the draught of a field i• taken on the spot, with· 
out any future protraction. It i• generally of an oblong 
rectangular figure, and suppo1·ted by a fulcrum, so asto 
turn every way by means of a ball anrl socket. It hu a 
moveable frame which serves to hold fast a dean papor; 
and the sides of this, facing the po per, are divided into 
equal parts every way. It has also a box with a magne· 
tical needle, and a large index "itb two sights; and, 
lastly, on the edge of the frame, are marked degrees and 
minutes. Sec Suav.EIJNO. 

PLAIN NUMBER, is a number that may be produced b7 
the multiplication of two numbers into one another; thus 
20 is a plain number produced by the m11Jti1>lication of 
5 into 4. 

PLUN PLACE, locus planu~, 01· locus ad planom. 
amon,i; the ancient geomet1·ieians, denoted a geometrical 
locus, when it was a right Jine or a circle, in oppn!ilition 
to a solid place, which was an ellipsis, parabola, or hy· 
pcrbola. These the moderns distinguished into loci ad 
rectum, and loci ad circulum. 

PLAIN PROBLEU, in mathematics, is such a problem II 
cannot be solved geomefrically, but by the intersection 
either of a right line anil a circle, or of the circumfrrtn· 
ccs of two circles; as, given the ~Tl't,test side, aml the 
sum of the other two sides of n ri.i;-ht-angled triangle, to 
find the t1fa11gle, as also to descl'ibc a trapezium that 
shall make a given area of four given lines. Such pn>· 
blems can only han two solutions, in regard a right line 
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can only cut a circle, or one circle cut another, in two a~e all of several sizes, from half an inch to an inch and 
i10i11ls. a half. 

PLAISTER of Paris. See SuLPHAT OF LIME. PLANET. Sec AsTno:<oMY. 
PLAN, in general, Uenotes the JC(ll esentation of some- PLANETARIUM, an astl'Onnmical machinr. ma1le 

thing dra'' n on a plane; such arc maps, cha1 ts, 1clino- to represent tile motions of the pla11ets, and thci1· satcllitcs, 
graplucs, &c. Sec MAP, CnART, &c. as they l'eally at·e in natm·e. 'Ye have i11 some degree 

'I he te1 m plan, ho\\c~e1, 1s particularly used for a explained tl1e theory of the planctal'ium, umle1· the a1'li
draught of a building, such as it appears, or is intended cle 0RH.ERY: we shall now <lescrillc a pel'spectin~ 'iew 
to appear, on the grouncl; showing the extent, division, of the machine itsc.Jr, and show the nah11·e anti structlll'C 
anti di~tribution of its arra, or grounc1 plot, into apa1·t- of the whel•ls by which th~ motion of the whole is pt·o-
ments. rooms, passages, &c. See ARCHITECTURE. duccd. See Plate CVIII. Plenetarium. 

PLANA RIA, a genus ofvermes intcstina; the generic In the planetarium exhibited in the plate, A reprrse1 .ts 
cha1·actm· is, hiHly gclatinou~, :flattish, with a double ven- the Sun, which is fixed firmly to a wire a, antl has no 
tr-al 11nre, mouth terminal; tliis genus contains many motion; B is the planet Me!'cury, l'C.\'olving round th 
SJlCcirs, ancl is llivicJcd into sections. Sun; D is the planet Vcnui;; E represents the ea1·lh, aml 

rn1c section A is without eyes; planaria gulo, body e the Moon re\•oh •ing rountl it; J is a segment of brass 
long, prllucitl, and truncate Lcfo1·e, inhabits sta_gna11t caJlctl the Eat'th's te1·minator, which sl1ows tlwt all 
water, under duck-weed; lrn<ly grey; the ma1,g111 all the parts of the Ea1·th behind it are not illuminated by 
f'ound is tesselate with vc1·y fine strire: it swallows the the Sun; F' is the planet Mars; G, Jupiter an<l his four 
cyclidia "hich inhabit the same wak1·s, -an<l after a time satt·llitcs; H, Saturn,-with his Ring and seven satellites; 
discl1al'gcs them again. Phnrn1fa opcrculata inhabits the K the Herschel, anil six satellites. L is a small winch 
sautly shores, and among fuci in the bays of Norway; which when turned .~;i\'CS 1uotion to Merc111·y an<l Venus, 
something 1·escml..Jes a coffee liel'l'y; and moves by bend- an<l shows the Ear•th's annual motion 1·01111C.I the 81111, its 
ing its margin, and by means of its marginal folds fixes diurnal motion, anll the Moon's motion roun<l the Earth. 
itself to and ascends other bu<lics. The sectio11 U, with 'l1 he projection in the mitlllle of tltc circular boa1·d M, 
a single eye: C with two eyes; D with three eyes, and consists of the following parts: a steel wire a., whose low4 

E with fout· eyes. et· entl is screwed to a bridge under a boa1·d, and which 
PLANE. See GEcrMETRY. carries the Sun; o'·er this is put a tube, on whose lower 
l,L"NE, in joinc1·y, an etlged tooJ, or instrument for entl a worm-wheelt worked by a worm on the arlior of 

pal'ing and shaving of wood srnootli. It consists of a the winch Labove-mentioned, is fixed; and to the uppct· 
plcrc uf woot1, ve1·y smooth at IJottum, as astock or shaft; end the frame of wheels Nt with the Earth anti Moon. 
in the middle of wliicli is an aper·t111·e, through which a Over these is a conical tube, which has a flaunch at its 
stccl-ellge, or chisel, 11Llce1l obliquely, passes, \'l'hicli lie- 1owcr encl, and. is fastened to the l>oarcl .M l>y three scr<'w~; 
ing very sharp, takes off the inequalities of the wood it the arms ca!'l'ying the planets Man; F, Jupiter G, Saturn 
is slid along. Planes ha.''C various names, according to H, ancl the Herschel K, are fitted stiffly upon this tulle, 
their various fol'ms, sizes, and uses; as 1. The fore-plane, so as not to turn unless they are moved. These planets 
which is a very long one, and is usually that which is do not move liy turning the winch, but are to be set by 
fil'st used; the eclge of its il'on or chisel is not g1·ound hand; as also their satellites. Jn the frame of wlircls N 
&traight, but rises with a conve..x arch in the middle, its (figs. l and 2)g is the first wheel; w!1ich is fixe1l to the 
use is to take off the gl'eatcr il'l'rgularitirs ol' the stuff, wire a(fig. 1), and is without any motion: this works inlo 
and topl'epare it for the smoothing-plane. 2. The smooth- another wheel fi of the same size, fixed to the spindle f .. 
i11g-phl.J1C is short }llltl small, its chisel l>e.ing lint'r; its The wheel Ji wOf·ks another wheel k of the same size, on 
use is tn take off tl1r g1"eate1· it'l"egulal'iHc_s left by the whose spindle 11 (fig. 1) the Earth is fixed. Besidrs the 
fore-plane, and to prepa1'e the wood fu1· th_eJtnntel'. S. The wheel Ii, the spindle i has three othe•· whc;:-ls l 1n n, fixed 
joi11trr is the longest ol' all; its cclgt• is \'1!1·y fi11e, anti does on it. 'l'hc \\heel l tu•·ns o, which works a pinion bcneatll 
not stand out above a hair's bl'(•adtb; it is chiefly used tile ~·heel g, caJ'l'ying the 11lanct Mercury D (fig. t.): 
for shooting tl1e edge of a boai·d perfectly sti-aight, fo.r this pinion Jias a hollow spindle, anti goes over the wire 
~oining tal>les, &c. 4. The sfrikc-block, which is ilk~ the a. rrhe \\heel m on tl1e spindle i \\'Ol'ks into p; which 
,1ointc1·, but shorter; its use is to shoot sltort joints. 5. gives motion to the pinion g ("hose spintllcgoesovertlio 
The mbl.iit-pl:rnc, which is used in cuttiug the upper spindle of the 11inion which carries l\lercury)t ancl has 
edge of a boal'd, straight 01· square, down into the stuff, the planet Venus (D fig I) fixed to it. The Jar·ge wheel 
so that the edge of another cut after the same manner, u on tile spin dl e i turns, Uy intrrmrdiate wheels, the pin-

:1;;~i{i~1'~1l·a~1i1a:i~I~ ~;:ot~l1:1ir~~~; ~?1~.aii·~~ni~~s c~1i~~l ~}"~!iii~ ~~1-~; :'~·:11~8~aa~·~~1" a~~s fo~~·~~:e tl~o~!~it~~~d c~~"{:.11g i~~: 
plane is as broad as its stock, that tlie angle may c ut wire t, to ''hich the Moon is fixell, ~!ides up and down 
straight, and it llelivC'1·s its sha\fings at the sidrs, anti through a hole in the end of the a1·m; anll the lower end 
uot at tl1r h'J~, rnrn the ~the1·s. 6. Tlic plough, which is a of the "i1·e l'rsts on a circulal' ring -v, ,, hose piano is pa
na1:row rablut pl::Ull', ~\1111 th~ addition of two stavrs, on rallrl tu the plane ot' tlie Moon's ot"lJit; so that as the a1·m 
wl11rll a1·c shoulder~; 11~ use is to plow n nar~·ow square turns 1·ot1ntl, lhc wir·e is irnslied up by the inclination of 
gl'flo\'l'. on !he _edge ~I a boarrl. 7. 1\1011l<11ng-pla11l's, tile ring, and falls by its own '"rigl1t. Beneath this is a 
which n1·t• ol va1·1ous k1_111I-,, accommodated to the various ring with divisions on it, slwwing the M oon's age. \Vhen 
forms aml profiles ol' the mouldiu.g; as the roun<1-pianc, the winch L is tur·ue<l, it works the worm-\\ Ji c~ I bt•nc .. th 
the hollow-plaue, the ogce, the snipe's bill, &c. which tho uoanl M, aml moves the frame N (Gg. J) with tho 
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Earth roun1l the Sun; an<l as the" heel g is fixe<l, the wherl 
h is tunH•cl by 1•olling round it; and as/~ (which it works) is 
of the samcsizc with the othf'r two, it turns theea1·th so tl1at 
its axh..alwa) s points to the polr. The\\.hecl l, bJ means of 
the wh<'rl o, turns tl1c pinion which carries Mercury B 
(1ig. t). The \\heel m with the \\heel p turnsg, and the 
planet V e1111s D (fig. I); an<l the wheel n t111•ns the pi
nion .~.and the .l\10011 as before described. 'l'hc number 
of teeth in the wcccls and pinions respcctinly, must be 
so 1~1·oportioned, that each planet may 1·rvolve in tlie same 
pc1·1ods as we han~ dcscri\Jed under AsTIWNOlJY. 

PLA:-iIME'l'RY, that pal't of geometry which consi<l
crs lmrs and plane figurrs, without any regard to heights 
or dcpthR. J>la11imctry is p:wtirnlarly rrstrictcd to the 
mensuration of planes and other sm>faces; as contr:u.lis· 
tingui~hc1I frornstc1·eomctry,orthe mensuration of solids, 
or ca11acitirs oflcngth, breadth, and depth. Planimetry 
is fo1·mr(. by means or the squares of long measures, as 
square inches, square feet, square yards, &c. that is, by 
lilquarrs whose side is an inch, a foot, a yard, &r. So 
that the :lrea or content of any surface is said to be found, 
when it is kno" n how mauy such squal'C inches, feet, 
yards, &c. it contains. 

PLANISPHERE, signifies a projection ofthcspllere, 
and its ,·arious circles on a plane; in which sense maps, 
whnein a1·e exhibited the mel'idians, and other circles of 
the s1lhcre, arc planisphercs. See MAP, PROJECTION, 
&c. 

l'LAIHSPHERE, is more particularly used fot• an astro
nomical instr~meut used in observing the motions of the 
heavenly bodies. It consists of a projection of Urn celrs
t~al sphrre upm1 a plane representing the stars, consteJla. 
t1ons, &r. in thei1· proper ortler; some being 1n·ojected on 
the meridian, aml others on the equator. 

PLANTAGO, PLANTAIN; a genus of the monogynia 
ortler, in the trfranclria class of plants. The calyx is fonr
cleft; corolla four-cleft; border reflrx; stamina nry long; 
capsuks twi.>·cellcc.1, cut transversely. There arc SB spe
cies, of\\ hich the most noted are: 1. The common broad. 
Jean1l plantain, called weybread; 2. the g1·eat hoa
ry plantain, or lamb's tongue; 3. the narrow.Icavrd 
plantain, or rilnvort; and the following ''aricties ha,·e 
al'lo been found in England, which are accidental; tl1e be. 
som plaintain and rose.plantain. The plantains gl'ow 
11att11·ally in pastures in most pnrts of England, and are 
frequrntly \iCry troublesome weeds. The common plan
tain nnd ribwort.plantain are both used in medicine, and 
arc Sf> "ell known as to need no description. 'l'hey are 
t:mid to be slightly astl'ingent; anil the green Jca\'C's are 
crmmonly applied to fresh wounds by the common jlCO· 

11te. 
Or the COl'OnOJHIS, or buck's horn plantain, there arc 

h\ n 'nl'icties ~rowin,i; in En~laml, viz. tl1e common 
llurk·s-horn, \\hich grows plcntifolly on l1eaths f'Vf'l'Y 

,\here; a11cl th<' nnrro\\-leavcd 'Vcl!:ih sort, whirh is found 
upon many of the Wl•lsli mountains. The first of th<'se 
wa'i formerly rulthated as a s.tbicl herb in ganlcns, I.mt 
has bcrn Ion~ banishl"d for its 1·ank dis<igrecable flarnu1·; 
it is su1111·1imcs usecl iu mellicinr. 

l'L.\NTl:\G. in agricultnre ancl gardening. The first 
tl1i11tz; in planting is to Jll'•~parc the grou ncl lu·ro1·c !lie 
trrcs 01' plants a1·c taken nut or lhe eal'th, that they may 
remain out of the ground as short a time as possiblr, 
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and the next is to take up the trees or plartts in order to 
their being transplanted. In taking up the trees, care
fully dig away the ea1·th round the roots, so as to come 
at their several parts to cut them off; for if they are torn 
out of the ground without care, the rools will be broken 
an<l bruise<l to the great injury of the frees. When )Og 
have taken them np, the next tuing is to prepare them 
fur planting by pruning the roots and heads. An<l first, 
11r1111e off all the llruised or broken roots, all such as are 
irl'cgular, and Cl'OSs each other, and all dowm·ight roots, 
especially in fruit.trees; shorten the larger 1·uots in pro
portion to the age, the strength, and the nature of the 
tree: obscning that the walnut, mulberry, and some 
other tender.rooted kinds, st1ould not be pruned so close 
as the more hardy sorts of fruit and forest·tl·ees; in youug 
fruit.trees, such as pears, apples, plumbs, peaches, ~ 
that are one year ol<l from the time of their budding or 
graftiug, the roots may be left only about eight or nine 
inches long; but in older trees they mnst be left of a 
much greater length: bnt this is only to be un<le1·stood or 
the larger roots; for the small ones must be chiefly cul 
quite out, or pruned quite short. The next thing is the 
pruning of their beads, \\hich must be differently per
forme<l in <lifferent trees; an<l the design of the trees must 
also be consi<lere<l: thus, if they are designe<l for walls 
01· espilicrs, it is best to lllant them with the g1·eatest part 
of their heads, which shonl<l remain on till they begin to 
shoot in the spring, when they must be cut do\\ n to five 
or six eyes, at the same time taking cart! not to disturb 
their routs. But if the trees arc designed for standards, 
you should prune off all the small branches close to tho 
place where they are produced, as also the irregular 
ones which cross each other; and after havin,r; displaced 
these branches, you shoul<l also cut off all such parts of 
branches, as have by any accident been broken or woun
<led; but by no means cut oil' the main leading shoots 
which are necessary to attract from the root, and thus 
11romotc the growth of the tree. Having thus p1·ep•red 
the trees for planting, you must now proceed to place 
them in the earth; but if the first trees have been long out 
of the ground, so that the fibres of the roots are dried, 
place them eight or ten hours in water before they are 
planted, with their heads erect, and the roots only im
mersc<l in it: whirh "ill swell the <lrie<l ,·essel• of the 
roots, anc.1 pfep:-_t•e them to imbibe nourishment from the 
earth. In planting them, great regar<l should be had to 
the nature of the soil; for if that is col<l and moist, the 
trees sliould be plantc<l very shallow; and if it is• hard 
rock or gravel, it "ill be better to raise a hill or eartl• 
where each tree is to be J>lanteu, than to dig into tbe ruck 
01· graHl and fill it up with eartl1, as is too often practis· 
cd, by \\hi ch means the trees al'e 11lanted as in a tub, 
and h~n-e but little room to extend their roots. The next 
thing to be ollscned is, tu pJacc tile trees in the hole in 
surh a manner, that the roofs may be about the same 
(lrpth in the ground, a~ 1.Jcfo1·e they wel'e taken up; tl1en 
bl'eak the earth fine with a spade, aud fiCattPI' it iulo the 
hole, so that it may fall in between C\'CI')' root, that tl1rre 
may be no hollowucss in the earth. IlaYing filled up the 
hole, g<'ntly tread down the ea1·th with rnu1· feet, but 
clo n?t make it too_ hard; which is a great· fault, rspcri· 
ally tf the !;l'Ound JS Stl'Ong 01· wet. Havin,; thus plantrd 
the ti·ces, they shoul<l be fastcued to stakes ch-iHn into 
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the ground, to prevent thei1· being displaced by the wind, 
and some mulch laid about the surface of the ground 
about their roots: as to such as at'e planted against walls, 
their roots shoulu be placell about a foot from the wall, 
tu which their heads should be nailed to Jlrevent theil' 
being blown up by the wind. The seasons for planting 
are various, according to the different sorts of trees, or 
the soil in which they are plantcll; for the frees whose 
leaves fall off in winter, the best time is the beginning 
of October, provided the soil is dry; but if it is a very 
wet soil, it is better to defor it till the latter end of Fe
bruary, Ol' the bcgiuning or.March; ant] for many kinds 
of evergreens, the beginning of Api·il is by fat· the best 
season; though they may be safely removed in midsummer, 
provided they aro not to be carried vei·y far; but you 
should always make choice ot' a cloudy wet season. 

PLANTS, physiology ef. The constituent 01· elementa
ry principles of vegetables in general, are hydrogen, ox
ygen, and charcoal These, as far as ou1• obse1·vations 
have hitherto extended, are common to all vegetables. 
There are some othel' substances, such as lime, potass, 
iron, and azotc, which are occasionally found in vege
tables; but as they are not common to all plants, they 
cannot be considered as essential to the constitution of 
vegetable matter. 

'rhe pa1'ts of vegetahles which naturalists are accus
tomed to considel' as distinct in their nature and functions, 
arc six: ihe stem 01· trunk, the t·oot, the leaf, the flower, 
the fruit, and the seed. In matily vegetahles the root 
appears neal'iy similar, in all its constituent pal'ts and 
principles, to the stem or frunk, and indeed the one 
seems a continuation of the othe1·; which must be 001· 

apology for reversing in some degree the order of na
ture, and treating fiJ'st of that part; which, though it 
seems to proceed or spring immediately from the other, 
is yet the most pel'fect in its organization, and is in ge
neral of tl1c greatest use and importance to man. 

1. The stem or trunk, which includes also the branch
es, wP. might say all the more solid and substantial parts 
of a tree or plant, consists of three· parts, the bal'k, the 
wood, anti the pith. 

J st. The bark is protected on the outside by a cuticle, 
epidermis, or scarf-skin. which consists sometimes of 
numerous laycr·s, and differs in thickness in tliffe1·cut 
plants. This skin or cuticle is an organized body, com
posctl of vc1·y minute bladders, interspnsccl with longi
tudinal fil.11·cs, as in the nettle, thistle, and the generality 
of herbs. It contains also longitutlinal vessels, aml is 
visibly porous in some plants, anti 1ml·ticulal'ly tile cane. 

2d. On removing the cuticle, the tl'uc lrn1·k appea1·s, 
anll may be con.1:1itlcrcd as a congeries of 11ulp Ol' cellular 
substance in which at'c plarctl a number of nssels, as 
Wl'll as longitudinal fib1·r. The ,·essols of the bark arc 
ditforrntly situated, mul destined for va1·ious uses, h1 
diffrrc11t vlantq. In the b.ark of the pine, for instance, 
the inmost arc lympli-ducts, exceedingly minute; those 
nearest the su1'facc nl'e gum 01· resinifrrnus \'rsscls, fol' 
the secretion of the tul'pcntinc, and these are so large as 
to be ,r isiUlt~ to the naked ry('. 

3tl. The wood li<•s between \he bark and the pith. Its 
substance is drnscr than that of the bark, and its struc
ture mo1•c difUcult to be understood .. 1t is however ge
ncrnlly suv1iosed to consist of two substances, tl1e iia1·eu-

chymatous 01• ccliulaP, and the ligrrnous. The ligneous 
i1a1·ts arc no more than a congrrics of old dricc.l 1.' mpli
ducts. Between the bark and the wood a. 11c\•t l'ing of 
these ducts is formed every year, which gratluallJ lo5c-s 
it~ softness as the cold season approaches, aml towards 
the middle of" winter is condensed intri a ~oli<l ring of 
wood. These annual rings, which are vhil.ilc in most 
trees when cut transversely, scrrn as marks to determine 
their age. 'l'hey seem to decrease in breadth, as tlic 
t1·re ad rnnces in age; and as they arc found to be Ht'Y 
unequal in size throughout, their breadth probably va
ries according as the season is favourable or othet•wise. 

Dr. Darwin distinguishes the ""°ootl into two ]Jarts, the 
sap.woo<l or alburnum, and the heart. 'rlic formc1· is 
much less durable, and is most abun<lant in tl11·iving trees. 
In an oak.tree the division between these 11arts is very 
distinguishable. The alburnum is gradually con.-erted 
into heart; but we do not recollect to ha\"'C me~ with any 
observations which determine the 11umbcr of years iu 
which this conversion takes place. 

Dr. Dal'win attributes to the sap-wood the office of 
nourishing the embryo buds. 

" We may conclude," says this author, "that the 
umbilical vessels of the new bud are formed along with 
a reservoir of nutritious aliment about midsummet' in the 
ba1·k, which constitutes the long caudex of the 11arent 
bud, in the same rnanner as a reservoir of nutritious mat
tc1· is formed in the root or broad caudcx of the turnip 
or onion, for the nourishment of the 1·ising stem; and that 
these umbilical vessels of the embryon Uutl, and the l'C
sc1·voir of nutriment laid up for it, which is secreted hy 
the glands of the ]larent bud, and now intcrmixc<l with 
the Jll'CRCnt bark Of the tree, become gradually Changed 
into albut'llum, or sap-wood, as the season advances, in 
11a1t even bcfol'e the end of the summer, and entirely 
during the winter months. 

H That the alburnum of trees, \\hir::h exist beneath the 
bat·k both of the trunk and roots of them, contains tho 
nutritious matter de11ositcd by the mature leaves, or 1m
rcnt buds, for the use of' the eml>ryon buds, appears not 
only from the saccharine liquor which oozes from the 
wounds made in the vernal months through the Uark into 
the alburnum of the birch ant] ma pk, bctula et acc1·; but 
also from the following experiment, which was conducted 
in the winter, befo1·e the vernal sap-juice l'iscs. 

"Part of a branch of an oak tree in January was 
cut off, and divided car('fully in to tl1ree parts; the bat·k, 
the alUurnum, and the heart. These W('re shaved ot· 
rasped, and sepal'ately boilc<l for a time in watc1·, and 
then set in a warm room to ferment; and it was seen that 
tlie tlecoction of the albul'llum or SaJM\'Ood passed into 
rapid fel'mentatiou, anLI became at lrngth acetou.c;, but 
not eithe1• of the other, which e' inces the cxhitcnce both 
of sugar anll mucilage in the all.im•num during the win
ter months; since a modern French chemist i1as slum 11 
by expc1•imcnts, that ~ugar alone will not pass into the 
' -inous fci·mentatinn. lrnt that a. mixtu1·e of nrnl'iJnn-c is 
also requil·rll; and from this cxpcl'imcnt it may he~cun
rludcd, 1hat in years of srm·city 1!1l' sap woo{( of thnsc 
frees which a1•e 11ot aCl'id to the tai;te . might nffn1·1l irn
trimcnt hy_ the )Jl'l'Jlai·ation _of bt>in:? rasprtl ti• puwdl' l', 
a11d m:itle 111to Lrcad by a mrxtnre hi flour, 01· bl extract
ing thril' suga1• i111d mucilage l.iy boiling "ater. 'l'iaC"9'e 
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o!Jo;{Trntiuns han Occn since confirmed by the vrry ac
tnr;.tlC txptrimrnts of Mr. K.nig.ht, ''ho l1as slum 11 that 
all the Earcha1foc matter of fruit tl'ccs is elal>nl'atcd in 
tll{' l<·aHs of the pr('ceding lear, and tlcpo~itcd in the al
lrnr1111111, \\hrnn.' 1t is <ll'a\\n in the follo\\111g s111-iug fol' 
the }H'l'ltcting of the Hower and the fruit. An ('ssential 
rnuliun (by the \\a)) to unskilful pruners (such as the 
lrnlk of cummon gardeners are), \\ho in cuttiug off the 
llC\'. wood, 01' allHlrnum, in tlie spr'ing, just cut orf SO 
much of the fruit (see PacsisG); and when gal'dcncrs 
(l'alst•IJ so called) pull off the leaves of 1 incs, and other 
ruit-lt't·rs, they destt'oy the crop ol the succeeding ,-car. 

One sll·iking difference between the wood and the bark 
is, that the l'ot'mcr is possessed of spiral vessels which 
1·1111 from one end of the ti·ee to the othel'. From the 
g1·eat rrst·mblance of these vessels to tl_1e air-vessels of 
i11sccts, tliey are supposed to be sul>sen1~11l to the same 
function. The r;tc111 of some plants is entirely hullo\\; 
1>a1·1ly, it is supposed, from these plants. wliich are ge· 
nerally of a 1111ick growth, requiring a more than ordiua-
n supply ur uir. . 

D1·. Darwin considc1·s the spiral Ye55els above alluded 
to as l)mtihatic~. He admits that air is ohsencU to bsuc 
both from green and di·) \\ood cut transrcrsdJ, which is 
(Ji~tinctl)· seen by plunging the wootl in watl'r, and 1·e
tu0Yi11g the 1wcMrn1·e of the aunosphc_re IJ) the air·.P~":'P· 
'l'liis c1rrumsta111 . .:<", IHrn ever, he attl'lbuks to the r1g1d1ty 
uf the fil>1·es of \\ood, \\ hich, \\lien d1vidct.l, suffer the sap 
to escapL', "heu, as the nssrls caunot collapse, the air 
co11'ic<111c11tl) c11tc1·s in its place. He illustratt!s anc.I. con
f11·111s his 011iniou \\ith ltis acrustomcd ingenuity, and 
among other obscrvatiorni relates the folio\\ ing experi
nwnt; "l placctl, in thcsummc1· of 1;""81, some twigs of 
a fig.tt·cc \\-itb lea\ CS on them, about an inch deep in a 
•ktodion of mnd<lcr, antl others in a dccoction or log
wnod, along \\ ith snme spi·igs cut off from a plant of pi
ni!i. 'l'hese plants we1·c chosrn because thei1· bloo<l is 
"laite. Alk1· some hours, on the next day, on takiug out 
either of thesr, and cutting off from its lwttom about an 
eighth of au inch ol' the stalk, an internal circle of retl 
1>oi11ts appeared, which l believed to be the ends of ab
sorbrnt vt.•ssels colout·ed red with tl1e decoction, and 
\\hich probal>ly e:\istetl in the ne\\ly-fo1•med allJm·num, 
or sap-\\outl; while an externa_l riug of a1terics was seen 
to bleed out hastily a milky JUicc, and at ouce evinced 
l>oth the absorbrnt and arterial sistem. 

Dr. Dar\\ in admits the existence of air-vessels \\hich 
pass tl11·011gh the I.lark to the sap-wood; l>ut these run 
nansve1·sl'IJ, anti nut in the dil'ection of the trunk or 
arms. Du Hamel likewise olJserrnd large nsscls, some 
round aml some oval, which in the birch-tree ::;taut.I }>l'O· 
minent, and piel'ce the 011te1· l>a1·k. 

4tlt. The llith is situated in lbo centl'o of the stem, and 
jn ) ou11g plants it is very abundant. lt is said by some 
a11th;1r:s to consist of exartly the same substance as the 
J.lal'l'llCli) ma or cellular sul!stance of the I.lark; ant.I to _be 
collllJOSl'd of small etlls or l>ladders, generally of a cir
< uLtr figure, though in some plants, as the bo1'.age and 
tl1i~tk, they a1·c angular. In most plants the 111U1 gra
duall_y dies a" aJ as they approach to mutm·it); and in 
oh.I t1·l'e~ it is ;,!most. entirely ohlitcralc.'d. The pith ap
peal'-; to be C'. .... se11tial to tl1c lift• of the utht..•1• part-; in young 
,hoots. In tlwse plants which ha1'e hollo11 stem•, tlus 

central cavity, though not filled with the pith or medulla, 
apprar·s to be lined \\ilh it. 

Such a1·c the solid llft.rts of plants; but to render their 
orga11ization more clcal'ly 11ndc1·stood,111 Pl. CXll. Miar. 
fig. 186, is the section of a b1·anch of a'ih cut tramwerve.. 
l)', as it appears to the eye. 14'ig. 187, isthesameRectiOll 
maguified: AA the ba1·k; BB an arched ring of sap-v ... 
sels next the cuticle; CCC the crllular substance of the 
bark, with anothe1· arched row of sap-vesscJs; DU a cir .. 
cular line of lymph-ducts next the wood; EE the wood; 
Ii the first year"s g1·0\\ th; G the serond; H tl1e third; Ill 
the true wood; KK the g1·eat air-vessel•; LL the leaser 
ai1·-vcsscls; N the pith. 

There is reason to bclic\'e that the proprr entrance et 
the air to plants, is 1hrough the cuticle; which is µro~ 
to be a vascular substa11ce, since, when un<lcr an exha.-.. 
ed receirer, it issues dit·ec!ly througl1 the cuticle. That 
t.he air is nece~sary to ~lie iu~tenantc of plants, appean 
from the cxpemnents ol Dr. Bell. In the winter seasua 
he corere<l sernral young trees with \'arnish, leaving tbe 
tops of the branches 0111) exposed to the air. They re
mained 111 tliis sit11atio11 tl111·i11g the following summer, 
\\hen some of them Jived, though in a languid statto; Mt 
tl1ose from which the air hall been more accurately el:• 
eluded, tlierl without a single exce11tion. To this prou( 
the same autho1· adds, that trees onrgrown with moss 
have few lea\·es, weak shoots, a11tlsca1·celyany fruit;aM 
that it is the commou practice of all judicious gardenen 
to st_ri1_1 the mo~s from the bark or aged frees, which ~7 
adnnttrng the air generally restores them to vigour Id 
fruitfulucss. 

11. The root, which fixes the plant to the earth, allll 
is the chief soul'cc of its noul'ishmcnt, differs much ia 

different species of ve~etablcs. All roots agree in bein~ 
fibrous at their extremities, and it is by their fibrescbW.. 
ly that they are fitted to draw nourishment from Ille 
eal'th. 'l'he internal structu1-e of the root, or rather ti. 
its fibres, differs not \'Cl'J matel'iaJly in gcne1·al from tba& 
of tlic stem. It com;ists of a cutirlc, bark, wood, RU 
commonly of a small portion of !Jilli; though there are. 
some roots that have no pith at all; while there are otfr. 
ers \Vhich have lit1Je or none at the extremitirs, bit a 
considerable quantity near the trunk. The cuticle, iaall 
i·oots. at a certain age, is double; the cortiral substancr, 
or hark, differs greatly in its quality and dis11osilion ia 
different plants. The 1·oots, as wtll as thctrunk of plaoU, 
are fumishetl with a ·rnriety of nsscls fur the purpoH 
of conveJ ing and circulating air and the juices oece&a-
1·y to their nou1·ishmcnt. 

In fig. 188. is a section of thr root of wormwood, u it 
ap]Jea1·s to the eye; ant.I fig. 189. is the same magnified. 
AA, the skin with its vessel•; BB, the ha1•k; CCC, the 
l) mph-duct• of the ha1·k; the othrr holes arc small ct'lh 
ol' sap-vessels. D DD, pa1·cnrl1y matous insertions fro• 
the bark; El<:E, the rnys of lite 11ood, with the air-vet
scls. This root has no pith. 

JI!. The leaves are organs e._rntial to the uistellCI 
of pl au ts. Trees perish \\ hrr1 totally divcstrd of them; 
and i11 general, \\hen st1·i1>t of an} considerable propol'" 
ti1111 of their lea,1es, thcJ do not shoot ,·igornusly. 1'be 
Jea\1es exhibit a beautiful appearance \\ ht.·n the interll* 
diate 11a1·e11d1y111atuus maltcl' is consumed hy putrerac
tiou • .Both surfaces of the leaf are covered \\itb a wem-
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brane, which is a thin bark, continued from tl1e scarf
skin or the stalk. 

IV. The flowerconsistsoffonrparts, the calyx, the co
rolla, the stamina, and the pistillum. The calyx Ol' 01)\\ er
e up is almost alw~tys ol' a green colour, an1I is that 
which su1·rounds and sup1)orti; all the other parts of the 
flower. 'l'hc co1·01la is of \'arious colours, is variousJy 
shaped in different vegetables, and is that which consti
tutes the most conc;picuous part of the flowe1·. It some
times co nc;ists of one continued substance, lrnt mo1·e fre
quently of sevc1·al portions, which am called petals. The 
stamina are supposed to be the male part of the ilowc1·. 
I.innrens t.lefines them to I.le an entrnil or the plant, de
signed for the preparation ot' the pollen. Each stamen 
consists or two parts; the filamentum or fine thread 
which suppo1·ts the anthera, and the anthem itself, which 
contains within it the pollen, and when come to matul'ity 
bursts and discharges it for the impregnation of the get·-
1ncn. From the supposed function of the stamina, they 
alful'd the chief foundation of the distribution of the ve
getable system into classes. Such flowers as want this 
pal't are callctl female; such as have it, but want the pis
tillum, are male; such as have u~em both, hel'maphroditc; 
and such as have neither, nauter. 

The pistillum or pointal is supposed to be the female 
part of the flower; it is defined by Linnreus to be an en· 
trail of tile ]>laut, designed for the reception or the pol
len. It consists of three parts, the germen, the style, and 
the stigma. The germen is the rudiment or the fruit ac
companying the flower, but not yet arrived at maturity. 
'I'he style is the part which serves to elevate the stigma 
from the germen. The stigma is the summit of the pistil
lum, and is covere.d with a moisture for the bl'eaking of 
the pollen. Seo BOTANY. 

'I'hc 11eri~arpium ot· seed-vessel is the germen grown 
to maturity. Such are tile constituent parts of the flower; 
they a1·e however inflnitrly varied, and serve both to di. 
versify the face of nature, and to interest and delight 
the curiosity of man. One curious fact it is necessary to 
notice, before we dismiss this bi·anch of the subject, antl 
t11at it is, that in the perennial plants especially, every 
flower is prrl'ectly formed many months before it makes 
its appearance. rrhus the flowers which appear in this 
year arc not properly the productions of this J'Car; the 
n1ezerrou flowers in January, but the :flowers a1·e com-
11letely formed in the bud in the preceding autumn: the 
same is obvious in the kalmir and rhododcmlron. If the 
coats of tile tulip-root also are carefully separated about 
the beginning of Septcmbc1·, the nascent flowel', which is 
to appt•ar in the following spring, will be found in a 
small cell, formed by the innermost coats, as represented 
in plate fig. 190, where the young flower A appea1·s to
wards the bottom of the root. 

V. 'l'loc fruit consists of nearly the same parts as are 
fouml in the stem; of a skin or cuticle, which is a pro
duction 01• continuation of' the .skin of the bark; and of 
~n outt•r parcnrhyma, wliich is the same substance contin~ 
Ut'd from tl1c bark, only that its vesicles a1·e lal'gr>r a11d 
more succulent or .111icy. Next the core tl1el'e is commo11Jy 
an innc1• pulp or parenrhyma; and thr core is no mol'e 
than a ha1·d woody membrane, which inclosrs tbe seed. 
It is to be obsened, J1owcvcr, that the u1·ganization of 
fruit is very 'arious; in some the seeds are lUspc1·scd 
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th1·ough the parenchyinat•us or pulpy substance; n 
some, instead ol' a core, we find a strong woody subst~mce, 
inclosing the seed or kc1·nd, \\ hich from its g-rcat ha1·d
ncss is termed the stone; in some, there arc n 11u1111Jer or 
seeds; and in othel's, onl.v a single seed, inclosc<l in a 
large mass of par•cnchymatous rnattcl'. 

VI. 'l'he seed is a deci<luous pai·t or a vegctablo, con
taining tile rudiment of a new one. The c:;sence of the 
seed consists in the co1·culum or little heart which is fas 
tened to the cotylctlones or lobes, and invol"etl in tlic111 
aud closrly CO\'ered by its p1'oper tunic. 'rim co1·culu1n 
consists in the plumula, whirl1 is the vital speck ol' the 
future plant, cxtrl'mcly small in its tlimc11sio11s, but ill· 
i;reasing like a bud to infinity. The rostl'IJnm, howc· 
ver, must be included, which is the base of the plumula; 
it tlesccnds and strikes root, and is the pa1·t of the scett 
originally contiguous to the mothc1·-plant. It is co111-
mo11ly supposed, antl with some reason, that the perfect 
11lant, 01· at least all the orga1·iization which is requisite 
to a perfect plant, exists in the seed surr·oundcd by a 
quantity of farinaceous matter·, which serves to absorlJ 
moisture, and to furnish nout·ishment to the corculum 
till its parts are sufficiently unfolded to draw suppo1~ 
from the soil. A kidney-bean, or Jupin, when _J;r11as 
been soaked for some time in water, aml be,l!'L'" co swell, 
is easily separated into its two lobes; a11d b·~i:f'Wcen these 
is t1isplayed the nascent plant. rrbc naked eye can ea. 
sily discern the stem, and its connection with the lolJes. 
'rhrough the lobes are diffused ~mrnmcl'able vessels, 
which immet1iately communicate with the embryo plant. 
On the external surface of the seed are absorbent ves
sels, which attract the moislurc; by this moisture a de
gree of frrmentation is JU 11tluced; and thus a juice is 
prepared IJy a natural 1n·ot.:css, in every respect p1·oper 
for the nourishment of the 11lant in its first efforts tu ex
tend its tcntler frame. The plant in its infancy is almost 
a gelatinous substance, anti inc1·cases and ind111·ates l>y 
degrees: and in general the lrn1·cl11rss of wood bears a 
pretty exart propor·tion to the slowness with which a 
plant increases. That part of the stem which is next 
the root is tlic first which assumes tl1c woody texture. 

l\I. Rrmnet, in order to asce1·tai11 how far the lobes of 
the seed wl'l'e necessary to the g1·owth and health of tile 
co1·culum, detached them with gl'cat <lcxtCl'ity without 
a vital injury to tile infant pla11t. Some l?l'enl'h beans 
treated in this manner, and sowcd in a light soil, grew; 
hut the consequence was, that uot only the first leaves 
were much smaller, but the plants we1·c 1111iformly weak~ 
er in crnry part of their growtl1 than others, which for 
the sake of compa1·ison we1·e sown at the same time with. 
out being mutilated. The plants fro111 the seeds which 
were deprived of the lobes put fot·Lh fewer blossoms, and 
produced less seed. The seeds of' mosses a1·e naturally 
devoid or lobes. 'l'he first leaves which make their ap
]ICal'ancc, and which are called seminal, appeal' not le8S 
necessary to the 11etfection of the pl<rnt than the fal'ina
ceous lubes. Ir tl1ey happen to be b1·nken olT, the 11lant 
cxpc1·iences a pl'Oportional loss of vigo111·. 

It is matter of curious obse1•vatio11, tl1at scecl, tl11·own 
into the gl'ountl at random, should ;llways come up in 
lhe proper dircrtioA. l\I. Do<la1·t ilaq offt•1·ed an in~cn
ious ex1>lanation oftlii'i fact, "hich consists in soppOsing 
that the rostcl111111 contracts by humidit;., and that the 
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plumula on tlir contrary contracts by dryness. Arcord
j.11g lt> this i1lea, whl.!11 a sceJ is put into the ground the 
wro11g way, the rostdlum, which then points upwards, 
tontrncts it- ·ll' towa1·cls till~ pa1·t whc1·c there is mr>~t hu-
111idit), aml thereforl' turns dow11wal'ds. The plumula 
on tl1c c011t1·;u·y pointing d•Jw11warcls, tu1·ns itscll'towards 
tlic pa1·t of the soil which is <l1·icst, and the1·eforc rises 
toward~ the surface. This l'xplanation, huwcve1·, evi
dently rests on no l.wttc1· basis than conjertu1·e; the cx
pcrilm·ntti in which the h·uly philosophical Mr. Knight 
is 1ww engaged, will pl'OLably decide the q11estion. 

l1ult'pc11dant of the seed, tl1rre are two other methods 
hy which plants arc p1·opagalt•d, by oli1is and suckCl's; 
mnl many plants naturally make an effort tu p1·opagate 
themsclrrs in this rnannrr. 'J'lir bulhm1 1H·ootctl plants 
in gt•11rral incl'ca.se by oH:Scto;. When a tulip is fil'st plant
ed in the spring, the stem issues from the i11ner part of 
the bulbous root; but ,-.Jien the tulip is takrn up in the 
autumn, the stem no lougcr p1·occcc.Js from that part of 
the root, but seems attached to one side. 'l'lic fact is, 
tl1at the root which is taken up is only a part of that 
which was 11lanted. Some of lite outer layers of the 

~~1i~n~~~:?'~~1~1 ~~~11~~~~~:~t ~f t1111:v~11~~s~:~,8~1~l~t~~:)~~ :1~~ 
rema111 ... ·."hat may be termed a new root has been 1u·o-
vic.letl for t.11u •re year. 

llesidrs the parts above-mentioned, some \\'l'iters have 
treated of the nerves ~-:.nd mnsrlcs of vegetables. These, 
it is ronfcsscd, have ne't"''' been t1emonstrated, but their 
existence has been info1·1·r.d from the motions or peculiar 
parts of vegetables, and more pa1•ticulady those of the 
flower. 'l'hc greater number or plants close, either part
ly 01• cnlil'c.:ly, their petals towat•ls night, or on the ap
Jll'Oach of cold ot• wet weather. The hctlysaruin gyrans 
\Vhirls its lca\'es in various directions, when the ail• is 
still, by an apparently vuluntary effot't. 'fhe dionrea 
musripula, Vcnus's tly~trap, closes its leaves from the 

I 
stimulus of insects which cra\\l upon them, and pierces 
thom with its prickles. The phenomena of the common 
t;eusifive plant, the most distant branches of which close 
their leaves on any violence being offered to any part of 
it, are commonly known and admired. Whether these 
appearances arc the consequences of sensation in the veg-
rtable, it is impossible to t1etel'mine; lJut they are so sim
ilar to what we observe in animated beings, that the term 
sensitive plant is verJ appropriate. If the distant parts 
of the plant are affected tit rough tile medium of nerves, 
their action seems to be much less quick than those of 
animals, as the half 01· the whole of a minute genet"ally 
elapses in this climate before the whole of the plant 
droops, but it is said to be otherwise in their native cli
mate. 

Fluicls ef plants. As the true course of t11e flu ids in 
animals, ant.I the powct• by which the circulation is per
fol'me<l, al'e modern discoveries, so we have still to learn 
a satisractory explanation of the cor1~spomling cil'cum. 
stances in vegetable life. That the juices of \tlants pass 
from one pai·t to another, admits of no doubt; but the 
tJbscrvatiuns ol' naluralists have been so various anti in
consistrnt, that no theory can be framed sufficiently 
comprehensive to embrace their sevel'al conclusion-,. It 
may indeed be concluded, tltat as the life of a vegetable 
is more obscure, so we cannot expect tile same enc1·5y of 

:: 

action which is manifested in the circulatin5 organs a[ 
animals. 

It i-; manifest to common observation, that thrre does 
not rxist the ~ame intimate union lJctY.ccn the Uiffl!1·ent 
1rnrts of a \egctal.llc as we find Ut~twccu those of animals: 
diffc1·cnt p:uts of the same pla11t will put fo1-th leaves 
antl 1·ipcn fruit at very diffC'rl'nt seasons of the year, ac. 
cordi11.~ to tile pa1'tic11lar temprratnre i11 whkh each 
lJl'auch is plaretl. A IJrnnch of a vine i11t1·uclutt·tl iuto a I 
lJOt· house "ill vegetate in the mit.lst of wi11tt'1·; while the 
rest of the plant, which remains exposed to the \'itissi
tudcs of lite climate, will evince little or no sympathy. 
\Ve know of nothing like this in the animal kingdom, 
and thcrnfore it seems reasonable to conclulle that there 
is not in a vegetable any thing analogous to a heart, 
from and to whil.:h, as a com1nun centre, its ftuids are 
dircrled. 

It has been a.Sinned by many botanists, that there is 
a succus communis, 01• uni\'ersal sap, t]iffhing little rrum 
watCI', and the same in all plants. It seems more coo .. 
souant, however, to observation, to conclude that the 
fluiUs differ in different gene1·a of vegetables. There is 
an infinite val'iety in the ob,·ious properties of the juices 
of plants, some of whicl1, instead uf resembling water, 
are more of the consistency of milk. Grafts only grow 
on kindred stocks, which may reasonably be attributed 
to an unfitness of the juices of other genera uf plants. 

With respect to what has been called lite si1crus pro. 
prius of plants, which alone has hl'en said tu differ in 
diffea·ent plauts, it seems to be nothing mo1·r than the 
p1·oduct of a process analogous to that of SC'<.Tl'iion ia 
animals; thus a Jllant of mint nourishet1 1.Jy water alone, 
will still clab0t"a!e, by its \'cgetativc llOWcr, an essential 
oil peculiar in odour to its own species. 

The juices of many plants abound so much in a muril
agin~'us an<l saccharine principle as to lie fermcutalJle. 
'l~he sap of the birch-tree drawn in spring by tapping 
has been long employed to make wine. A s1ieci"8 ol 
the maple afful'ds sugar; but no plant abounds so much 
in this vegetable product as the sugar-cane. Tile mu· 
cilaginous 01· gummy pl'iuciplc }ll'crnils mol'e pa1·ticular· 
ly in the different sorts or plum. By the expe1·iment on 
the sap-wood of the o•k, !'elated abo,•c, it appears tliat 
there are both sugar a11d mucilage in the juices of a trco 
remarkable fo1· its bittcmess. 

l\lucilagc and sugar seem to exist diffused in the gt
nernl mass of fluids in vegetables; on tile other hand, 
turpcntinr, resin, exiwesscd autl essential oil, and wh&t 
is railed the extractire p1·inciple, seem to be the product 
uf secretion; but the fluids deposited in ci"its arc so often 
necessarily mixed with tile other juicC's, bJ the prore88l"I 
of extraction, that thel'e must 1·cmain consiclcrablc doubt 
as to the accuracy of this particular distribution. II 
may generally be remarked, that the products of secrt· 
tion in plauts are of an inflammalile nature. 'l'he scedl 
of pla11ts generally abound in a heavy uil which may ~ 
OlHai11ed by llrl'SSWl'C, Such as oil o[ almonds, Jinsffii, 
and palma christi or castor oil. The csseutial nib, or 
tltose obtained by distillation, are in ge11cral rxtrt·mely 
acl'itl; so much so, that they 1n·oduct· a wou11d when in· 
advet•tently applied to the tongue in an undilutru state. 
Oil of clov('s is emplo)cd to destroy the cxp•1si..•d nuTe 
in decaying teeth, in order to cure the tooth ache; bul 
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its use 1•equires considerable caution, as it is liable to in
jure the teeth adjoii1ing to that whiclt is diseased. The 
bitler, narcotic, and acid principles, are altio to be con
sidered as the products of secretion. 

Few questions have excited greater attention .than 
those respecting the course of \he fluids in vegetables. 
When wounds have been made in trees, it is found that 
the sap flows more copiously from the upper side, 01• 

that part of the wound which is nearest the branches. 

I 
From whatever cause this may proceed, it seems to be 
inLimately united with anothet• fact. If a wound is made 
through the bark of a g1·owing tree, the elfort which 
takes place to heal the wound is made from above. The 
lower lip of the wound remains shrivelled and inactive; 
and if the wound has heen extensive, seems from year to 
yea1• rather to sulfer decay; the upper lip, on the con
trary, becomes turgid, and extends itself downwards to 
l'epah· the bl'each. This effort is particular.ly remarka
ble in wood which ha!i suffered compression from the em
braces of the honeysuckle. Dr. Darwin, in his Phyto-

/ 

logia, attempts to explain this and many other phenome. 
na by the ingenious idea, that a tree is a complex being 
composefl of many individuals; for he considers every 
bud of a tree as having an indepcndant vegrtativ:.e pow
er. The etfo1·t above-mct1tioned he considers as caused 
by the buds of the tree sendin,g down their vessels, and 
propelling their fiuids towards the root. Yet it seems 
generally to have been concluded, that the sap rises up
WRl'ils in the spring fr<>m the root towards the Llranches. 

fil ~:i~~!~ i~!~: st~acs~~ 0~t~1~o8~:~n~~eaii~ii~~~~s ~sd~~=·~~~! 
..1 i·ose, it first flowe<l from the superior ma1·gin of the lo\V-

f 

/ est incision, and then in rrgu1ai' ~llCCC'Ssion, frotn the up
per ma1·git1s of the ot.lnw incisions, till at last it 1·eached 
the highest. It cloes not appear, however, to be satisfac
to1·ily a::ict•rtainP.d whrthe1• the :sap in this expl'rimcnt 
procerdC'd from the root, ot' whether it was sucrcssive-
Jy put in motion higher and higher as the process of 
vegetation took plare: for tho upprr· parts of ~ tree are 
mol'C f'Xposrd to cold, and vegetHtion may 011 that ac
count hr rl'tnrl!r11. Dr. Hales cut off the stems of viries in 
the spring. and then by fixing tubes on the stumps. was 
able to ascertain with what force the sap was propelled. 

// Jn some. trials the sap 1·osc to t!rn hei.~ht of S5 fr.ct. 
~( 'I'ubes have been fixrd to the large. arteries of animals, 

as near as possible to the heart, in which the blood did 
not riim high<'r than nine feet. 

Such being the rorrn with which the juirrs of vcgeta
hJrs are prnpelled. it can scarcely be dnul.itctl that their 
sap is rontainrd in vessrls. Yet differences of opinion 
have arisen (WC'n as to this particular: and as the Yt'Ssels 
of ..-rgetahlrs have not been satisfactorily trared, it has 
been adva1wed that the1·e exists no other circulatiun 
than a t1·ansmission or H.uids through cellular· su!Jst11nce. 
A circulation, howrver, so vigorous as that of a thrivin.i; 
YC'~{'tahlr, rann1>t br ronl'Civcd to Lie rondnctcrl, except 
through a Jimitf'<l and well rlrfinecl channel. It m11st be 
ronfessr4l. that co.nside1·11blo tliflkultil·s attrnd this in
quir)·; hut the f'Xisl·enct> of ''rs.;;rls, at lrast in thr leavrs 
nf plants, is 1.wovet.I by the f11Jlowing simplC' exprl'imC'nt, 
which may b1• sati"factorily tri1•d on pLt1' 1S lm,• in .~ cn
]r111rrcl l"lilp: T ' ·11111"'1' a li.~ - lraf. l'nr instance, and 
the wl1ite fluid will he ouservcd to fiow from certain 

points which are doubtless the extl'emities of hrokea 
vessels. 

F'rom the experiments of Dr. Hales above-mentioned 
it appears, that the sap of the vine rose i'1 a tube to 55 
feet, or about the same hetght as a column of water equal 
in weight to the atmosphere. The pressure of the at
mosphere is known to assist animals in suckling; and 
whether some modification of the same powe1· may not 
assist vegetable absorption, may be the subject of future 
inquiry. 

Dr. Hales, in his statical experiments, mentions se ... 
veral, in which he tried to change the natural llavout· 
of fruits, and to communicate those of several spit·ituous I 
liquors, and of different odrit'erous infusions. With this 
intention he plunged in dilferent liquors branches loaded 
with fruit, and left them there for some time, without 
being able to perceive that the taste of the fruits was in 
the least altered, wh•the1· the experiment was made up
on tl1em ripe or unripe. Eut he almost always perceiv
ed the smell of the liquors or infusions in the stalks of 
the -leaves, and in the wood. He conjectures, with 
much probability, that the vessels near the fruit become 
so fine as not to admit the odoriferous pa1·ticlcs. 

M. Bonnet marle experiments on flowers similar to 
those which Dr. Hales made on fruits. He chose such 
flowers as have naturally little perfume, as the dilferent 
species of the French beans. Stems with these flowers 
were immersed in tubes, some of which wore filled with 
spil'it of wine, othcl'S with Hungai-y water, &c. Jn 
about 24 ho111's the flowers were faded, an<l they had al
ready acquired in a vct·y scnsil.Jlc dcgrne the ot1ours of 
the liquors which they had imllil.Jed. The odour lrncame 
much more rcmarkallle a few c.lays al'tel'\vards. M. 
Bonnet also found that the leaves of the apricot-tree ac
quired a senSih.Le o<lnur from the liqnOl'S iuto whi<.:h bran· 
chcs of that tt·ce were plunged. 

Fm1ctions of plants. The leaves of plants have been 
not improperly comp:u·ed · with the lungs of animalH. 
"Plants, as well as animals," says an author whom we 
have al1·eacly quoted with approbation, ••perspire, and in 
both cases this function is essential to h1•alth. By the ex~ 
}'<'l'imcnts of D1·. Ilales arnl M. G1wtta111. it appral'S that 
the pcrspfrabfo matter of vq~ctaliles <lilfcrs in no t'espect 
from p111·c watl"1', exceptin,.-, tliat it becomes rather sooner 
putrid. rriie quantity pnspii·t•tl va1·ies, acrnnling to the 
extent of the sul'face from which it is emitted, the tern~ 
pc.rature of the air, tlie time of the day, antl the humidi
ty of the atmosphere. As the l<'aves form the gl'eatcst 
JJat't of the sud'ace, it is 11atu1·al tu suppusr, tliat 1he 
quautity of these 11·ill '""''Y 11rnterially affect the quantity 
ol' perspiration. Acrn1·1\!ngly, the expnimcnts of Dr. 
llalcs have ascertained, that t!1e pr1·sr•iratinn of' vcgt>ta .. 
hies is inc1·eased ot· !\im1ni ~ !u.•d, cliit•ny in pl'oportion to 
tlw inct'easc 01· tlimin u1 inn :r f l!irit· foliage. The <lrgrer. 
of heat in whirh tin· plant was kt•pt, arcorlling to thr same 
author, varied tl1cq11antit;r 111' 11rnttr r pnspircd; thi1; l.u•i11g 
g1·cate1·, in prupor!i 11 11 to tht• grcafe1· l1catoft\,(' sun·nuntl
in,e; atmospl11·1·r. The dt'grre of light Im~ likt•wisf..'; 1·on
sidrl'ahlr influence h1 this l'e~pcd; fnr ;\1r. Philip l\li.llrr's 
cxpC'"rimcnts pr0\1e, that plants unifo1·mly iu·rspire most 
in the forenoon, thou~h the trmpl·1·at111'c of th<' ~ir in 
which they arc plarerl shnuttl be unv:wicd. M. G11rt
tard likcwi•e informs us, that a plant exposed to the 1·ays 
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of the sun has it• perspiration incl'eased to a mnch great
c1· deg1·cc, than if it had brrn exposed to the same heat 
umkr the &hallr. FinallJ, the pr1·sph·ation of Yegeta
l>lcs is inc1·easrtl in pl'Oportiou as the atmosphere is dry, 
111• in otl1r1· words, diminished in proportion as the atmo
s11here is humid." 

D1·. Uales found that a sun-flower, weighing three 
pounds, perspired 22 ounces during 24 hours. llr. Keil 
perspi1·cd S 1 ounces in 24 hours. The quantity there
fore prrspired by the sun-flower was much gl'catcr, in 
1n·opol'tio11 to its weight, than that perspil'ed from the lrn
man body. D ... Keil ate and dl'ank foot· pounds ten 
ouucrs in 24 hours. Seventeen times more nourishment 
was taken in by the root of the suu-flowcr, than was tak
en in by the man. If the perspiration of vegetables is 
checked, they spcr<lily fade. It is checked from gluti
uous substances adhering to their sut·face: hence the atl
,·autagc of washing them. 'l'hc more healthy and vigo
rous the plaut, the mo1·c copious the per·spil·ation; though 
an excess, as wrll as a tlcfcct of it, seems lll'cjudicial and 
even llestructirc to "egetables. It bea1·s also ~ propor. 
tion to the quantity of lea\'cs, these being the principal 
organs of llcrspiration. 

rl'IH.' odol'il'crous exhalation ofleavcs and flowers forms 
an atmosphca·e 1·ou11<l vegetables, which strikes our sen
ses, and whirh the contact of a body on fire is sometimes 
capable at' inflaming, as has been observed with regard 
to the fraxiuella. 

The expel'imeuts of Dr. Priestley have sufficiently 
shown that vegetahlcs have the puwer of correcting ball 
air; and Dr. Ingenhouz has pl'O\'Cd that they ha"c the fa
culty of prod11ri11g OX) gen gas, only "hen acted on by 
the rays of light. If a \'Cg•table is immersed in water, 
and the rays of the sun directed on it, ai1·-buUblt>s will Uc 
obsened to coiled on the leaves. and at length l'ise to the 
urfarc of the water. This appeat·ancc is most 1·enu\rk

able in the 11101•11ingt as the kaves have not tlu:n brcn 
111·cviuusly exhausted hy the action of light. Oxygen air 
of a great degree of pt11'ity may be obtained in the sum
mer time, by im•c1·ti11g a jar fillcil with ''ater in such a 
111an111:1· m; to receive the air.Uul>Ulcs as thry arise. All 
11Iants. howC'VCI', do not emit tliis ail' with the same fad. 
lity; tl1r1·e a1·c some whirl1 emit it the moment the r·:t)S 
or the sun a!'t U}Jl)ll thC'm, anll this ii; the case with laven-
1lc1•. Some aquatic plants afford oxygen air with great 
facilit.h some more slowly, lrnt none later than right or 
ten minutes, in·o,·idcd the su11's light is sll'nng. The air 
1s almost entirely fur11ishecl by the inferior surface of the 
leaves ol' trees; herbaceous plants afford it from almost 
the \\hole of theil' surface. TJie leaves afford more air 
when attached to the fllant, than when gathered; anti the 
quantity is greater, the fresher and somH.lcr they are. 
Young lean~s affo1·il Uut a small quantity or oxygen ail'; 
those which a1·e full grown afford mo1·e, and the more 
the gr .. 'ener thry a1·c. 'J.'he cpidcrmjs, the bark, nm.I pe
tals, do not afford it, and in gcnnal oxygen pl'occcds 
only from those pnrts or plants which are of a g1·ccn co. 
lour. 'fhus grrcn COl'll anti g1·ccn fruits afford this air, 
!Jut it is'not produced by those which are ripe; and tlow-
1•r,; in grnr1·al 1·cnder the air noxious. These facts may 
snvc to explain tltr nrnnner in which the li~ht of the sun 
tq1Hatcs in maturing fruits, ·viz. by expelling the suprr
tluous DX) gen, and tluL5 cba11gi11g tbem from a haJ'sh aud 

sour, into a mihl and sweet substancr. Ar11iatic }llants, 
and surh as grow in moist placrs, a1·e r·rmal'l\.al>h• nut only 
for afforlling a lal'ge quantitl ul' oxygen gas, but also for 
absorbing hJtll'ogen gas, and a1·c therefore in an rtspects 
cjllculated ful' purif) .. iug the air or man;hy situal1011s. A 
very extraordinary power of absorbing hyd1·ogc11 air was 
observed in the willow by Di·. Priestley; a111l this fact 
seems connected with the l'a(oid gl'o\\ th of that plant in 
marshy situations, where much of this ai1· is produced. 
l\J. Sannabier found that 1ila11ts yield m11rh more ugyg.on 
air in distilktl water im1n·eg11atcd with cal'lwuic acid gas, 
than in simple distilled watel'. 

It appears further, from the experiments of Dr. Priest
ley, that plants will beat· a greater Jll'Ojlortion ol' hydro
gen than of ca1·bonic acid air, and that oxygen gas ap. 
peared generally injurious to plants. A sprig ol' mint 
gl'Owit1g in water, placed over a fermenting liq nor, and 
of course exposed to carbonic acid ail·, bccameftuitedead 
in one day; a 1·ctl rose became of a purple coloul' in 24 
hours. J'lants die very soon both in nitrous air, and in 
common air when saturated \\oith it. Air appears uni
formly to have been pu1·i6ed by healthy plants by veg.o. 
tating in it; but these expe1·irnents rer1uire great nicety, 
as the least degl'ee ol' putrefaction "ill injure the air. 
rn1e ail· contained in the bladde1·s of ma1·inc }Jlants was 
found consi<lcrably pUl·er than common air. 

Atmospheric air is restored, aftel' being injured by res
piration or combustion, by a plant vegetating in it. Thia 
restoration of air depends upon the vegetating state of tho 
plant; for a number of mint-leaves fresh-gatbered being 
kept in ail' in wl1ich candles had burnt out, did nut restore 
the aio·. Any plant will effect this l'""l'"se, but those of 
the quickest g1·owth in the most expeditious manner. 

That plants have a 11roperty of producing pnl'e air from 
water .. is evident from an expe1·iment of Ut'. P1·icstlry's. 
The g1·ecn matter which is to be observed in water is 
doubtless a vegetable p1·oducti~n. Water co11tai11ing this 
green matter always nffordccl oxygen air in a large quan· 
tity; but water which had it not afforclccl none. lt has been 
frequently observed that vc.i;rtables do not tlu·ive in tloo 
dark. A receiver was therefo1·e filh.•d with watert and 
kept till it was in a state of gi\'i11g air copiously; after this 
it was 1·emove<l into a dark room, ancl from that time tho 
production of air entirely erased. When placed again ia 
the sun, it afforded no air till about ten days aftrr, when 
it had more green matter; the fcu·mer plants being pro
bably all dead, and no ail· coultl be pl'oduccd till new 
ones were formed. 

From various experiments it appeared that different an• 
imal and vegetable putrescent substances afforded a nry 
copious pabulum for this green vcgetalJlc matkr, which 
11rodurcd so [ree.ly tlic ox~gcn air; whence the philosophic 
a.uthor of t~11~ d1sco:·cry is led to the following couclu· 
s1ons: "Jt is 1mposs1ble/' savs he, " not to obscl'\'e from 
these expuiments the ac1mi;able 111·0.,·isiun in nature, to 
p~·even~ or lessen th': fatal effects of putrcfartion; espe· 
c1ally m hot cuunh·1es, where the J'a)·s nt' ti1c sun are 
most direct, and the heat most intensr. Animal and ,-e. 
g.ctable snbstances, by simply 11utref) ing. would necessa
rily taint, g1·eat masses of air, and rrndcr it unlit for 
~espii·atio11, <lid not the same substancrs, l"'trefyini; 
'" water, supply a most abtmdant iiahulum for this won-
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derful vegetable substance, the seeds of which seem to 
exisL th1·ouglrnut the at mosphet·e. By these means, in
steatl of the atmosphere being corrupted, a large c1ua11-
tity of the purest air is continually thrown into it. By 
the same means also, stagnant waters are rendered much 
less offensive and unwholesome than they woulll other
wise be. 1."'hat froth \\hich we observe on the su1ofacc of 
such waters, a11d which is apt to excite disgust, gencl'al
ly consist or the (llll'CSt air, Stijlplied by aquatic plants. 
When the sun shines, this ai1· may lie obsel'\'ed to issue 
from thc>m. Even when aHimal and vegetable substan
ces imti-cfy in ail·, a8 they have gene1·ally some moisture 
in them, various other vegetable productions, in the form 
of mold, &c. find a proper nutl'iment in them, and by 
converting a considerable pa1·t or the noxious eiluvia in
to their own substance, al'l'est it in its iwogress to cor
rupt the atmosphe!'e.'' 

The same vcgeta~les which afford oxygen ail' very 
plentifully in the light or the sun, afford in the sha~e 
air less pure than that of the atmosphe1·e. This stl'iking 
effect of light on vegetables is a strong argument in fa
''OUI' of the opinion, that the motion of the juices of ve
getables is performed by vessels, which, like those of the 
animals, possess initability, and arc excited to action Uy 
stimulating suhstances. 

The effect of vegetation in producing the oxygen air 
which was afforded in the preceding experiments, seemed 
in some measure dubious to count Rumford, who extract
ed vital air hy immersing in water a va1·iety of substances, 
as raw silk, cotton, eitlct··down, h:u·e's fur, ~!wcp's 
wool, ravellings of linen, and human hair. He was led, 
from the result of these tr-ials, to suspect that the vu1·c 
air was mc1·ely separated from the water; and that any 
substance which \\rould act by a capillary att1·action, so 
as to scpa1·ate the component parts of the water, woul<l 
effect the ]U'oduction of pure air. llo thercfo1·e pro
cured a quantity of spun glass, which cansists of minute 
tubes, and immersed it in watrf', hut the quantity of 
pure air 1n·oduced was \·c1·y ti·ifling. llrnce lie concludes, 
that there is something in tl1ose substances which ope
rates iu producing pu1·e ail', a11d that it is not merC'ly a 
mechanical scparntion of tile compo11e11t parts of wakr. 

The light of lamps produced the same effect as the 
s1111's li.i;ht; air in great quantities was prnduccrl, and 
pel'f'cctly (Hu·e. V egetaliles will also, with any strong 
ligl1t, 111·ucluce oxygeu air as well as with the light of the 
sun. The air from silk was much superior to that from 
Yegctables. 

l'lanls have a remarkalile sensibility to light; they un
folcl thci1· fluwc1·s to the sun, thl"y follow his coul'se l;y 
tu1·11ing on tl1eir slcms, and ~we closed as soon as lie 
di~app:ars. VcgctaUles plal:C'd in 1·00111s where they l'e .. 
cc1ve light only in one direction, always cxte1nJ them. 
seJrcs ~hat way: If th('y receive light in two directions, 
lhey .d11·r.ct tl~r11· ~0111·sc tnwa1·ils the strongest. Trees 
~rowing in U~1ck lu1·e~ts, wltert' they t)1ily recci\'C light 
from a.lrn\'c, (l11·cct tl1c11· !-tiloots alm1Jst innu·iably upwards, 
and therefore brrome much tallr1· anil Jrss sp1·oadi11g than 
such ~s sfaud s!riglt•. This affcctiou for light seems to 
f'XpJa1n the up1'1p;!Jt g'rowtlt of \'('~rtaU l es, a curious phc
l1Ullll'111111, too cn111111u11 to lie much ttttrmlcd to. lt has 
bccu nsc:cda.i11ct.l. lJ) 1·cpeakll expcl'lmcnts, that the g1•ce11 

colour of plants is entirely owing to light: for plants 
nan·d in the daI"k a1·e well known to be pcrf'cr.tly white. 

H we take a succulent plant, anc.l express its juice, 
th e liquor appears at first unifnl'mly gree11; but allow it 
to stand, and the green colour separates frt)m tile watery 
tiuid, and falls to the bottom ia a sediment. JI' we. col~ 
lert this sediment it will he found to Ue of an oily nature. 
fo1· it does not dissolve in water; but it will in. spii·it of 
\\ i11c, or oil, to which it imparts a green colour. As 
the su n p1·oduces the .i;men colour in plants, and as tliis 
1·csidcs in an oily matter, it was formerly concl udec.l that 
light produces the oily matte!' of vrgetaulcs, and that it 
etfocts this by f'urnishiug the pl·inciple of i11flammaUility. 
The new chemical doctrines, however, afford a much 
lllOl'C Satisfacto1·y explanation or the effect Of the Sun"s 
l'ays in producing the oily matter in vegetah!cs. Vegeta
ble matter consists in general of carbon, hydl'ogen, an<l 
oxygen; the sun's 1·ays produce a disengagement uf the 
latter principle in the form of '' ital air, and the two for. 
mer at_·c the constituent principles of oil. 

M . .Bonnet made a series of expel'iments in or<lrr to 
ascc1·tain whether the superior or the inferior surfaces of 
leaves have a greater share in performing perspiration. 
Fl'Om the trials which he made, he concludes that the 
inferiol' surface of the leaf is in general Uy f'a1· tl1c most 
active in this respect, though in one or two sprcics of 
Yegctablt'S this difference was much less remarkal..IJc. The 
mallow was the only vegetahle the tea,·es of which pcr
spil'cd more by the upper than the inferior surf'acc. The 
method which he ernpioyed to ascertain the compai-ati\'e 
effect of the two st11·faces was, to cover first one and then 
the otlic1· surface with oil. 'l'he leaves were then im- " 
me1·s('(l in tubes filled with wate1··, and the quantity of ,' 
peri:;pin:d matter was measured by the lcn,gt!t of tllr. tube I 
empth:d in a girnn time. 'The oil, by stopping up tile 
pores, )ll't' \'entcd perspirntiou from thr su1fac·c to which 
it was :1ppllcd. Some large leaves of the \\bite mulbcl'l'y- I 
tree b_cmg kept su~pc1Hletl on. water wi.th thC'i1· upper sur. 
faces 111 co ntact with the f1111d, fad.('<l rn five clap;; some 
)cares of the same t1·rc, being placed in a similar situa
tion, but with the infcrio1· surface touching the water, 
were in·escrvcd gl'een for nea1·ly six months. 

The ~exual system has been the 1u·cvalc11t system of 
botany fo1· many years. It is well known that the palm is or 
that class of vegetables which has flowers of different srxrs 
on diffe1·ent tl'ces. 'l'ht' peasants in thr L evant, whether ac .. 
quaintcd with this fact, or whethc1· lll1·cctcd to ll1e fll'actice 
by accident atone, liarn been accustomed to break b1·:wcllcs 
from the male palm while in flower, and attat:l1 them to tlie 
female plant, which tl1ey lind to be constantly productive of 
a.n alrnn<lant crop. This fact has also brrn p1·0,·etl Ly a most 
decisive experiment of M. Gleditsrl1.. 'l'hc1·c wa:; in tho 
1·oyal garden at Bcl'li11 a brautiful palm.fr·rr, a fcmnle 
plant, which, ht1\\erc1· .. though 2;) :·t•a1·s old, had brcn al .. 
ways barrel! . 'l'liuc was a11othc1· palm at LPipsic or the 
male kin<l, \\ hich blossomed"' c1·y) car. The ingrniouq 
botanist ttndc1-took tn fecundate tlil' palm at Ilc1·1ii1 rl'Olll 
that at Leipsic, and had so111r of t!1t· 1Jlnssn1w1 COllH'\Cd 
by the post. The co11seq 11r11re \\:is, that he \lf'Od1icrtl 
that season excellent dah·~: a111l lhc cxpc1·i11i:•nt. 111 ·nsc~ 

~\~~~~l~t~ei:1i1\r~f ~~~ti;·~:~~ :~ 1i11 111\\.1~:;r~i~.~~l·.1·al succccdi 11g ) cat·~,, 
1t tins U.cc11 saiJ, tliat t !w p ·1 1

• !1 \qv; ths!L1c·tl f~H· 1hc 
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1i:1prl'.:;;natii;n of lhr ~nmr:n. This 1s prrformctl in the 
follow in~ manner: The anther:.:c. whith at thr. (il·~t oprn
rn;; of the fl••\HI' are "hole, burst soon artcr, and clis-

hargc the pollen. Bt•ing tlbpcrsed about the flower, 
part of the pollen lof.1.:t;t's on the sul'facc of tl1e stigma, 
where it ic; detained by tile moisture with which that pal't 
H conred. Each single grain or atom of the pollen has 
Ue1.'11 observed by the microscope to burst in this fluid, 
lntl is supposed to discharge something which impreg
nates the germen IJrlow. 'Vhat the substa.nc<' is wldch is 
~~u discharged, anti whdher it artually passes thmugh the 
otJIC into the germen, seem yet undetermined, from the 
great difficulty of observing surh minute part• and ope
rations. In aome vC'getablcs, the stamina mnvc towards 
the pistillum; and a very evident motiou of them is ob
ser\·ed in the flowers of the common bct'bel'l'y, on touch
ing them with the point of a pin. 

A• ,·egetables, like animal•, arc liable to decline, and 
ultimately to perish by age, the offices of the parts of 
fi't1rtification arc of the must important nature. lf trees 
had been capable or increase only by gr~fts, layers, Ol' 

cuttings, it seems probable that they would long ago have 
been lost. An ingenious and philnsuphical botanist, Mr. 
Knight, has particularized seve1·al sorts of apples, which 
il crntury ago were ext1·emcly thl'iving and in high re
pute-, some of which arc at this time wholly lost, antl 
othl'rs arc in surh a state of tlecline and im 1wrfection as 
to be little esteemed. By the fertility of seeds, huwever, 
new va1·ieties or this as well as of all other fruits and 
tl'ees are continually produced. A tree produced from a 
cutting exactly resembles th<' 11arent J>lant; not so one 
raised from a seed, which generally tlerives its origin 
from more than one parent, and in dioecious plants must 
alwa)S do so. Hence the endless variety which intcre~tq 
the tlorist. When this cause is considel'Cd as ha.vin.g 
operated fo1· ages, we erase to wondrl' at the ~1ivl'rsifi 1·d 
appearances which we ob8rrve in a bed of seed I 111g plants. 
~lr. Knight sfrongly a1tvi.i;cs ii, takf> g1·artH from indn·i
dua.ls lately raised from SCC'cls, which he asi;urcs us pos
sess a vigollr of growth ncvn mrt with in old varieties. 
Strawhcl'rics anti pntatoes also become unp1·od11clive. un
]C'SS the old varicticB are replacctl by othc1·s raisc1l from 
~rnrll. 

1."'lle nourishment of v<'grtablrs. as it is so intimately 
CO!lllt'Ctetl wie:h the impo1•tant srirnre of :lg"l'icultuJ"r. has 
tkservedly attracted conside1·able attrntion . .Mr. Hoyle 
ckied in an oven a quantity of f'artl1 pro1lcr for vt·gcta
tion, and aftrr carefully wcighinp; it, planted in it tile 
Sl'Ctl of a gourd; he watered it with pure rain-,,ate1·, and 
jt pruducctl a plant which weighed fourteen pounds, 
though theea1•th had st1ffL•red no srnsiblc cl1111i11u~i11rr. 

A willow· tree was planted by Vnn Ilrlmont lll a pot 
,·ontainin.g 1000 pnumJ<.~ or earth. Thii; was in gl' nrrnl 
watrl'ell with <listillr<I watel', nr somctimr:; \\ith ram
water whirh appeowetl pcrfrctly purr. The vcssc·I con
taining the plant wai:; ronrrcl. in sur.h a maunrr a.-; tn
tilllv to cxclmk the enh·anc:e of all sol1tl matter. At the 
r111\ ol' fi\'C )ears, upon takin.~ out the plant, he founil it 
to have increased in weight not lrs'I than 119 pounds, 
though the eal'lh hatl lost only two ounces of its or·i.;inal 

we,..~l~~~e ex1>erimcnts w1mld admitofsomedoHbt, antl must 
liarn remained in a great measure ineiqilicablc, but fo1· 

the cx1wriments or Mr. Cnvendi;h, aw~ the facts relaltf 
by Dr. Priestley, which plare it beyond a doubt, lllat 
vcgdalllcs have a powe1· of tlecompo""ing water, and coa
vN·ting it, with what the)· tlrri\'e from the atmosphen, 
into almost all the dilfo1·ent matters found to exbt ia 
their substance. 

All the proper juices of vegetables depend on the or. 
ganizatlon, as it is e\'itlcn~ from the open.lion ofgraftils. 
From the materials of simple water anti air, are llfl
dnc<d those wondc1ful di\'crsities or peculiar jaicea ... 
fruits, which the \'egctable world affords; and the la• 
mensc variety or tastes, smells, &c. In the same npla. 
blc what a ,·a1·iety is fonnd ! The bark Is dill"erent la 

~~rir~.!~~";r~1::: ;~~~~·b~~:~. 1~~~~·1:~~ t~:~r:, ~::. ';i:..'*2 
fords a matter which could not h"'·e been expected .... 
their cxtel'io1· qualities. The root is often dill'ereat 6-
thc stem, and the fruit from both, in all their lllllllill 
<1ualitics. 

In whatcnr way the nourishment or vegetables II a. 

~:,'.~"~v:ta::a;.,~~!:;~ ht~ t~\~:.~,c~~~:!.!:,i~~!f~ or 
cat'lh, in small portion~, may enter into the com 
of at least many vegetables; since animals which exil& 
ti rely on vegetable food are found to have in their 1111 
parts, the hones fo1· instance, a considerable portioa fl 
this substance; though it must be runfcssed thatchlllial 
analysis, as fat' as it has hitherto gone, tloeH not wll'l'llt: 
us in supposing calcareous eat·th to be an essential co ... 
ent of all vegetable matter. ltmaybesaitl further,lbal• 
some occasions the addition of other matters, asordi .. 
ent kinds of manure, adds g1•eatly to the growth oh'P' 
tabh•s; but in whatever degree a rich soil or dung 
a1hl to the luxuriance of s•·owth, other facts seem to 
that it is not cssenti<ll to vegetation. It is well b11J1 
th;\t many herbs flourish in pure water; anti that 
plum, amt cherry-trees, planted in pure moss, have 
ed at such perfection as to produce gootl fruit. 

Difft•rcnt theories have been advanced to aecoull 
the 01rnration of mamn·es in promoting the gl'owtb " 
gctables, nonr ol' "liirh seem altogether satisfi 
The common opil1inn i~, that the sub..,tances emplo7fli 
manurrs contain tl·«~l' prinriples whirh ro11stit11te 
foud ol' plants. and whirh are absorbed by their 
This hypnthrsi_, is 1\oubtlf'ss true to a certain extrat. 
pecially whrn it ico ron .; ifkre11 that carbon forms a 
part of man,· n:11111 rrs .. \111 thrr opinion is, that m 
act by bri11ging ..,1 il'i to 'illfh at 011s1st1·nce as is farou 
to the ~rowth ol t i• t 1·001-; ol \ cgetables, and to the 
ing of thrrn w.ttCT Ill:. r···pC'I' quantity. A thirdo. 
is, that manu1·cs al 1 w; .. limuli on the roots ofvrgeta 

·:~~111 ~:~~1~h~~~i~~1 :1tt11·1111'~ntt11•1 .c1~1o~~t v~~o~«';,t~:n~~ti~:· 
pr1•vim1sly cunt.l·n i 11 fJi,~ s11H, antl thus fit tl1tm for 
tc1'ing the rori' · vi" pl>tnlii: anti others that tliry art c 
rall'.-'. by formin~ ;:Jmbinations ''hich are fa,•ouralllt 
n~:·tatinn. Whid1 of thl'~e hJ potl1ese!i is b1·st fi 
ii i~ tllffir•.lt tn ddl!l'muu·: Uut it does not setm u 
that tlH'y ma} all havr surne foundation in fact. 

Whrn we attr mpt to discover tl1e cumponrnt 
or tlte nbjcrts around us, and the sources whtl09 
,,.·rrC' c.:11p1m 1·tetl. w1• arr lo~t in thr greatness and 
ty of the scenes p1·l'se11tetl to u•. W c see animal• 
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ed by vegetables, vegetables appnre11tly by llic rcmai11s 
o{ animals, and fossils cornpuscd of the relics ol' Loth of 
these kingdoms. It fWCJ11s cct"tain~ however, that vege
tables preceded animals. A seed of moss lodging in a 
crcYice of a bare J'ock is mnn·ishe<l Ly the a.tmo::;phc1·e, and 
the moisture afforded Uy the rains and Llews. 1t comes tn 
perfection, and shells its set•ds in tlie mouldel·ing remains 
of its O\\ n substance. Its offsp1·i11g do the same, till a 
crust of \'egctal.Jle muuld is fo1·mc<l sufficiently thick for 
the support of grass a11d other vrgrtablcs of the same 
g1•owth. The same pl'occss going fol'ward, shrubs, and 
lastly the largest trees, may find a fi l'ln suppcn·t 011 the 
once ba1·t·cn 1·ock, and b1·avc the cffo1·tc;; of the tempest, 

Ft·om tlie ad,·an1ages tle1·ivcd from a chauge of crops 
jn agt'icultm·c, it has Uccn supposed tha\ different ngeta. 
bles de1·ive dilfc1·cnt kinds of noul'islimeni from the same 
soil, selecting what is best adapted to theit· own suppo1t, 
aml leaving a sup]ll,Y of nourishment of another kind fur 
vegetables of anothel' g~nus. \Vas this, however, the 
case, rngetablcs would not so much impede each other's 
gl'uwth when placed neal' together. And in the ope1·ation 
of grafting we ha\'e a cleai- proof that lhe juices 1·ecei \'Cd 
by the root of one species of tree may, by the organiza
tion of the inserted twig, be subservient to the g1•owth of 
leaves, flowc1·s, and li.•uit, uf a different kiud. The ad
vantage de1·ivcd from a change of crops may be better 
explained on other p1·inciplcs: some plants extend their 
roo~s horizontantally ou the sm•face of the soil, otliers 
stl'ike them downwards to a conside1·able depth. Some 
11tants al'c fonnd to bind or harden the soil, othm•s 
tn loosen it. 'I'hus, for C'Xample, wheat and rye-grass 
t·rnt.lc1· a soil stiff; while pulse, clovet·, and turnips, 
1mh•rrise it. By varying the crops, therefore, the 
soil is 1u·csc1·vcd in a middle state, between too much 
stiffness and too much friability. Nor is this the only 
good dfect a1·ising from this difference of roots. From 
this circumstance some vegetables draw theil' noul'ishment 
from the su1'face of the ca1·th, while others derive it part· 
ly from a greater depth; so that by a change of crops, a 
larger portion of the soil is made to contribute to the 
nourishment of plants tlian could have been etl'ected 
by the cultivation of any single species. One other 
adrantage to he derived from a cha11ge of crops 
is this: Some plants extract almost tho whole of their 
noul'ishment from the soil; and this is particulal'Jy 
the case with those which are most valuable, and which 
c<mtain the greatest quantity of solid matter . • By 
the rl'petitio11 of surh rrops, however, the soH is found to 
become too much exhausted. There are other plants 
which del'ive a large proportion of their noul'ishment from 

'the air; by such thcrcfo?'e the soil will be much less ex-
hausted, and under a c1·op of them will be in some mea
sure at rest. The good effects of a change of crops may 
therefore be sufficiently explained, without supposing that 
cnrh particular species of vegetables is nourished by a 
different kim\ of food. Th.is opinion is also necessuily 
attcrn1Pd with two gl'Cat difficulties; one is, that thel'e exists 
in every soil as many distinct l-.inds of nourish1nent as 
ther•e a1•e species of plants capable of growing in that soil; 
the other, that plants nre endued with the faculty of se
Jecti11g. from all thtse kinds, their own propunourishment. 
11 he fo1·nu'1· of lhe~c s1111pusitio11s is too absurd to merit the 
least attention; and the latter has been disproved hy ac-

tua1 e:x1wri1uent, since plants ar~ 11ot aLle to prcnut ll1rir 
roots rl'olll alJscnbing sucJ1 mattei·s a'3 pl'ovc poisu11ous to 
them. Other \Hitc1·s, however, ha\'c hcc11 more mo<lcratc; 
:Ulll though they ha\'C I't-ject~d tl1t.' idea or spc<.:ifiC llOUl'ish-
111l'll1 ingcuernl, have nc,·erthdtss irnaginrd that the h_\ po
tllt.·~is might !Jc well fournlrd \\ itU respect tu pat'ticuhu· spt
cies 111'\ rgetabJcs. 'l'his they infer from the C'XiSkl!C:C o!' spe
cific llli\lllU'es, as soot for saiut fuin, ashes for white cloYcr, 
a11d some others. It docs not srem pussi\Jlc, ho\\ crn1·, to 
(haw a line of distiuctiou; and if we njcct the idea of a 
specific 1wt11·ishment in general, we cannot admit it iu 
pa1·tic11lat· instances. 

tu 1mkr to tliscovcr whet.l1e1· plants have an actual pow
er of di~tinguishing matters presented to their l'oots, a 
grutlrman uf scicuce made, among uthe1·s, the following 
CXJH·1·imcnt: 

A vigol'ous ])lant of mint was Illacrcl in a two-ounce 
phial, lilied with filtrated well-water, to which were ad
tlcd fuur drops of a moderately stroug ~ilution of sul
pltalc of iron. On examining the plant the following 
llay, no otlie1· effect was obsel'Ved, than that the n1·y 
tips of tlic radiclcs were withrred and black. F'onr more 
drops of the solution were uow added. ()n the third day 
the appearances we1·e the same; and no new change 
taki11g place on tbe fourth, tweh·e more drops ol' the 
solution \\·ere added. On the fifth day the roots appear
ed of a yellowish-green colour, and the top drooped 'cry 
much. 'fi1e larger leaves were pretty much withered 
aud blackened. The absorption of the wate1· appeal'cd 
to lie in some measure impeded, but not entirely )IJ'C
vo11te<i. On tho sixth day the whole plant was witlcel'i11g 
vel'y fast; the l'Oots became of a dark olive-green colour, 
and the larger leaves were become very black, especially 
the footstalks and the projecting fibres. On the seventh 
day the bla<'kncss had made still further p1·og1·ess, and 
the pla11t was dead. A sufficient proof that some of the 
iron was al.Jsol'betl by the plant, may be drawn from the 
following circumstance: Its leaves, when macerated in 
distilled water, pl'Oduced a black colour with galls. The 
leaves cf a plant of mint, which had been 11ourished hy 
water alo11e, when tried by the same test, produced no 
colour whatever. This experiment pl'oves two points; 
that plants ham 11ot the power of rejecting even injurious 
matters when presented to their roots, and that other 
matters besides water and air are capable of being ab· 
sorbed hy them. 

The benefit produced by the commo11 custom ofletiing 
lands lie fallow, has not yet been satisfactorily cx11laincd. 
Snmethi11g may no douht he attributed tu the ckstruction 
of weeds! but. more probably to some clcangc produced 
111 lice soil by Its bemg exposed to the action oJ' the sun 
a11d air. The manageme11t of nitre-beds may te11d to 
throw some light on this subject. These a1·e composed 
of calcareous earth and dun;; cemented togcthea·. After 
being exposed fol' some months to the ail·, they are found 
to contain a rp1antity of nitric acitl, which, uniting to the 
calcareous earth, fol'ms a kintl of salt. which is extracted 
b_v lixiviation. Now calcareous rn.l'th aml <lung arr two of 
tile most powe1·f11l k i ·ids of mamu·c, and it docs uotserm im
probal>lc that their fc1·tilizi11g powers may bt i11 some mau. 
nc1·ronncc trd with their property ofafl'ullling 1iit1·ous acitt 

Vegetable substances. Pl a11 t-.; contain .111 is s line 
matters; sucb as the wgetablc acids, and . ~c three alka-
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he~, :unmonia, \lotass, and so,la; also gum, sugar, fat 
oils, csst•ntial oils, balsams, camphor, 1·c::ain, tar, fal'ina, 
u;wcotic, and colouring matters; all w~1ich the rcatlt·r 
will find tl'catcd of u11e..le1· their respect1rn ltra<lct. But 
different kinds of plants contain matters peculiar to thcm
scln•-., whi~ h an in~rniuus and 1>rol'ourul mralcr11 chc-
111i~t (D1'. Thon1so11) lias da~sctl under· llic g;·nrr.t_I tcl'tn 
"'-fracthc pd11tiplr, a111l lo whith lie ascl'ibt·s the l11llow-
11g g-c11n;d JH'opu·tirs: l:;t. Sol11l.ilu i11 watC'I', aml the 

sol111i1111 b alwa\s rnlo111·ed. 'Yhcn the wakr is i:;lo\\ly 
t•rnpoJ'alnl, tlit:t.•xtral"ti\c matter is obtained in a ~ulu.I 
statc, and transp<u·cnt; I.tut whc11 the cvapol'atton is rapic.1 
the mattc1· is opa<p1e. 2. Tho taste of c:\.tnu:ti\ c is td
wa) s sti·u11g; but it is \'ery different, according tu the 
11la11l from \\.-liicli it is obtained. S. Soluble in alcohol, 
but insoluble in rtl1c1·. 4. By repeated solutions antl 
c.vapnl'ations, the cxti·acti\·c matter acquit·es a dcl·per co-

~~11:11;i1~~;~,~~1~0~~~~s ~~1;~~~~~1~cn~; ;t:~~· :4~!~11~~tt;:~:f.~1:: 
ox) g1·11 of thr atmo~pherl', for. wich the e~tra~tirn.1n·in~i~ 
111,. has a st1·011g afliuit,y; I.mt 1F the solutrnn 1s ~elt to it
self, exposed to 1he atmosphere, the extract 1s totally 
dcst1·oyed in consequence or a kiu<l of putrcf<'.,dion which 
speedily commences. 5. ~V_hen oxymu_riatic acid is 
)>Out·cd into a solution contarntng extractive, a ve1·y co-
11iuus da1·k-)'cllow prcci1Htate is thrown down, and the 
liquid retains but a light lemo11-culou1·. These flakes a1·e 
the oxygcnizcd exh·acth·c. lt is now insoluble in water; 
hut hot alcohol 1;till tlissohes it. 6. The extr·acti\•c }H'in. 
ciple unites with alumina, and forms with it an insoluhlc 
compl)ullll. Accat·dingly, if sulphat or mu1·iat of alumina 
is mixed \\ilh a solution ol' exti·activc, a tlaky i11soJ11ble 
iirecipitatc appca1·s, at least when the liquitl is boiled; 
hut if au excess of acid is present, the precipitate c.locs 
not alwa)'s appra1•. 7. lt is preci1~itatc<l from watcl' by 
co11ce11tratcd sulphuric acill, muriatic acicJ, and tll'obably 
by se\.'rral other acit.ls. When tile. ex1>erimc11t is made 
\\ ith sul11huric acid, the fumes of nncga1· gcnually hc
comc scn~iblt.•. 8. Alkalies readily uuice with cxtl'active, 
atttl form compuumls which a1·c solul.Jlc in \\at~r. 9. 
rl'he "Tcatc1· numbe1• of mct~llic oxides Fo1·m iusolulJlc 
c1Hn1u~1n<ls with cxlractlvc. llcnce many of them 1 when 
thrown into ib solution, are capaUJe of ~epal'ating it from 
watc1·. Hrucc also the metallic salts mostly precipitate 
extl'acth·c. Muriat of tin possesses this lll'operty in an 
eminent dl•gt·ee. It tl11·ows d0\1tn a brown powt.lcr, pCl'· 
frctly insoluble, composetl of the oxide uf tin anti V<'gc
talJlc matter. 10. If wool, cotton, or thread, is imp1·cg-
11ated with alum, ant.I then plunged into a solution of cx
frartin, they al'e dyt·d of a fa\\H·brown colou1·, and tlie 
liquid lnst.•s much of its cxt1·acti\'e matter. 1.'lib; colour 
is pcrma11rnt. The same effect is protluccd if m111·iat of 
tin is cmplnyctl instead uf alum. This effect is still 
more conlJiletc if the cloth is soake<l in oxymu1·iatic acid, 
an<l thrn tlipt into the infusion of extt'active. Hence we 
sec that the extradivc matter requi1·es no other mul'ilant 
than ox}grn to fix it 011 cl11th. 11. When dislillct.I, cx
tl'attin· \irids an acid liquid impregnated with ammonia. 

It ca1~not be doubted that tl1el't' are many t.liffcrcn t 
spt>ries ol' extractive matter; though the dif~cult! of ob
taining rach sepa1·ately has pre"\o·e11tcd them1sts from as
certaining its natu1·e with 1wccision •. Extracts in 11har· 
macy al'C usually obtained by treatrng the ugctable 

substance from which they arc to be procured with water, 
and then C\"apurating the waka·y solution slowJ,Y to dry. 
ncss. All cxtl'acts obtained by thi!i methot.I ha\'e an acid 
taste, and rcdcJen the infusion of litmus. Thry all yield 
a p1·ccipitatc '' hilc liquid, if they arc mixed with am .. 
m•rnia. 'l'Jiig precipitate is a compound of Jtmc and in
snlublc cx.tracth·e. Lime ah,ays causes tht·m to exhale 
the odour of ammonia. Jt has been asccrtainct.I that tbr 
t'.\t!'acth·c princijlle ts mol'e abundant in plants thathu·e 
gro" n to maturity than in ) oung lllants. 

As the cxti·acts uf 1 cgctables prepared by apothecaries 
fo1· medical puqmscs, bcsit..lcs the c:\.ti·active principlr, 
always contaiu othc1· llodics, frcqucutly tu the number of 
eight or more, an<l as the s;rratc1• number of them are 
still but impcl'fcctly examined, we shall satisfy ourselves 
at prcscut with pointing out some of those \'Cgctablcsub
stanccs which have llcrn ascet'taincd to contain cxtrac .. 
tive principle, and stating the constituents of such as 
have been analyset.I. 
. J. Extractin principle is uot an uncommon ingredient 
111 the sap of h'ecs. Jntlccd, De) eux and Yauquelin 
found it in almost .. ll those "hich th"Y examined. JI is 
usually tlu·own down when the sap is mixed with oxymu~ 
riatic acid, anti it precipitates in bro1rn flakes while the 
sap is crnpo1·ating on a sand-bath. 

2. It forms a constituent or the bark of all trees hith· 
crlu examined. This was cvitlently the case with all the 
bal'l<s which J\Ir. Davy subjected to expet·imcnt, namely, 
those of the oak, Leicester willow, Spa111sh chesnut, elm, 
common willow, and undoubtedly all bal'ks which have 
an astl'ingent taste; for tan and extractive secui sca1•cely 
ever to be found separate. 

!3. The infusion of catechu contains an cxtracth·c prin· 
ciplc, united chiefly to tan. It may be obtained in a state 
or pu1·ity by wasl11ng the catcchu in powtlcr repeatedly 
with water till tho lluids obtained cease to precipitat. 
gelatine. What remains is extractive. It is of a pale 
retltli>h-brown colour, anti a slightly astringent taste, 
leM·ing in the mouth a sensation of sweetness. Jt has 
no smell. Its solution in water is at first yellow-hl'own; 
but it acquires a tint uf retl when left ex11used to the air. 
The solution in alcohol is or a dirty b1·own. It does not 
affect vegetable blues. Alkalies brighten its colour; but 
ncithei· these bodies nor the alkaline earths precipitate ii 
from water. Niti·at of alumina and muriat of tin render 
the solution slightly turbitl. Nitrat of lead throws down 
a tlense light-brown precipitate. It renders the oxysul· 
phat u~ iron g1·cen, anti th1·ows down a green precipitate, 
becommg black by exposure tu the air. Linen, when 
boiletl in the solution, takes away almost the whole of the 
extractive, and acqui1·es a light 1·ed-bl'own colour. When 
this extractive is exposct.I to heat, it softens, ancl its c.. 
lour becomes tlarkcr, but it tlucs n.it melt. When di .. 
tilled, it yields. carbonic anti carburctctl hydrogen gas, 
weak acetic awl, anti a httle unaltered extracth·e. A 
i101'0us chat·coai remains. 

4. 'l'he infusion of senna contains a matter of a verr 
peculiar nature, but which may he considered as a spe· 
c1cs of extracti\.·e. The senna of commerce consists of the 
drietl leaves or the cassia senna. a shrublike annual, cul
tivated in Egypt. Water, at the ordinary temperature 
or the atmosphere, dissolres nearly one-half of the sub
stance of these leaves. The inrusiun obtained has a brown 
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colour, a bitter taste, and a peculiar aromatic odour. It facing it, as they express it, with the mould dug from the 
contains a ronsiderable propurtion of carbunat of lime, 11pjit·1· JHU'l of the ditch: aJI the rest of the earth tlu;: out 
aulphat of potas!11, antl rarbo11at of magnesia, besides a of tl1c ditch is to be laid upon the top of the bank, and the 
little gilica. Hut the most cul'ious of its constituents is owner should look carefully into it that this is dune; for 
the exh'active. \Vhe11 common air is made to pass fur the workmen, to sp:u·e them~elvc~ t1·ouble, ar·e apt to 
some hours through the iul'usion, a yellow-colou1 'ed tl1row as much as they can upun th e face of the. bank; 
precipitate ap1H"·ars: the same sullstance is thrown whirh Ucing by this mean~ ovrrloatlcd, is soon washetl 
down immetliately by mul'iatic aci<l and oxymu1·iatic off into the ditch again, and a \'C'ry great pa1·t of the work 
acid. It appears also when a cul'l'ent of oxygen gas U!H.lnnc; whe1·cas, what is laid on the tnp of the bank aJ. 
is made to ti·avel'se the infusion. This substance is the 'hY~ rrmains there, and makes a good fence of au iutlif. 
extractive altered by its cumbiRation with oxygen. It fe1·t·11t IJP(lge. 
has a slight bitter taste. It is no longer soluble in \\a- PLASTER. See P11AR,HCY. 

ter. Alcohul dissul\'es it, !Jut lets it fall when diluted. Plasters a1·e comlJinatiuns of oils and metallic oxides 
The alkalies dissolve it, and form a deep-IJl'ow11 solutiun. dest ined to be sp1·ead upon lt•athcr or cloth, and in tha.t 
On bu ruing coals, it emits a thick smoke, exhales an a1·0- state to be applied as a con ring of ulcers, &c. They 
matic odour, and leaves a !-l{lOngy charcoal. Thrsc pro. 011g!it to be solid hotlies, not so hard as to refuse to spread 
pel'ties indicate a very dcci<lctl approach to the t•csinous ea~ily and e.qually, nor so soft as to run into oil when 
state. heated by the skin. They ought to admit of hcing ca· 

5. Tl1e infusion of Peruvian ba1·k likewise yields an sily kru•aded when heate<l with the hand, to atlhPre ti1·m
cxlracti,.·c matter of a peculiar nature, which assumes a Jy to the skin. b11t tu be capa.hle of being rC'moved without 
fine red colour wlien united to oxygen; a.nd like the ex· leaving behiml them any stain. Without thes~ prope1·tie~ 
tractive of senna, acquire~ nearly the propel"ties or a re- they do not auswn the purpose for which they at·e tlcs
sin. It was obtained by F11urcroy from the cinchona of tined, which is chiefly adhesion. 
St. Domingo. 'Vater, boil!.!tl on it till it refuscc.1 to dis. The only chemist who has hitherto examined plastel's 
solve any thing more, was slowly crnporated, and the with atte11tio11 is Ueyeux, to whom we al'e in<lebtcd for 
extract obtained was dissolved in alcohol. The alcohol, some excellent obse1·vations on the method of preparing 
by evaporation, deposited the peculiar extracti\'e, Its them. 
colour was brown, its taste bitter, insoluble in cohl, but The oxides hitherto employed for making plastrrs are 
YCI'Y soluble in hot, water. It was soluble in alcohol. those of lead; and litharge is usually considered as the 
When t.lry it was black, bl'ittle, and broke with a polish- bt'st adapted for tliat purpose, of any of these oxides. But 
ed fractul'e. Lime-watc1· precipitated it in the state of the oxides of scvea·al of the other metals , as bismuth and 
a red powde1·; oxymu1·iatic acid threw it down in the state mcrcu1·y, are also capable of forming plasters, and might 
of a 'fine rctl powder, neither soluble in water nor alcohol, perhaps in some casC's be employed witll advantagt'. Snmc 
but cap1tblc·or unitirig with alkalies. A stl'ongcr dose of rnrtallic oxides, howel'el', as those of' iron, are not susccpt· 
oxymuriatic aciil renders it )'Cllnw. ible of that kind of combination with oils wltich consti-

6. Saffron yields extl'active matter in great ab11ndanrc. tutcs plasters. 
This substance consists of the summits oftl1e pislilsof the All lhe fixed oils are capable of forming plasters; but 
crocuss ativus. Almost the whole of it. is soluUle in watc1·. tbey do not all form plastl'rs with the same propertic.<;J. 

co;!'r':~ 1:;o~~~tl~~~~ ~~~~~e~·~ :,~~:~~~:;~~ ;t~·~l~~~.~~ml1 :1:: r1;1ie dry~ng <:.ils, linseed-oil for inst.mce, fo1·m r111~J?sters 
more th au probable, that when this last set of bodirs have ~as~ ~~~1~1·=0 t~~~ ~'~:~st~~~fir~~~~~ t~: ~~ltP~~J; ;fter: iir.ing 
bren examined with more prrrision hy chemists, they they arc combined with mucilage. •r• .. tar tlie ht'av1est 

wi~!~~~01l~~~ ~J1~,1:~k~~/~::,~~~'c ~~~~~~ration very ne. ~~h~,~~~01~;:st~1~6as~~~r~ ,1 i 11 ~'if~1 ~n.J ma1J eal1le: i.t may he 
ccssa1·y to l>l'omote the gruwlh and co11tinuance of old and 1itlia1·ge. Ace1 '.)th.in 1'.1:1tC!=:, null tlra\\.n rnto wires 

heri~~:·prrformed in this manner: The old stubs must he be~~:~:.~r ~~·=·~~:·•/~~~~~~i'o:'.' 1'~'·~~~,i~'~u/~ !~::s ~~0~~::: 
cut off, &c. within two ur three inf'11cs or the ground. and · The first cons;, !.!I' ?1ctals. 
the best and longest of tlie milldlc-size<l shoots must be tharge in iw· '1Y 15. such, t~at a '' il'e of pJatinum o.o;-s 
lrft to lay duwn. Some of the stru11g~st of tli{'se must ~~r~e~ntf."o. -;~~:ti~~J 11.l1'~isc?i~~~ei.· 1 ~ 1 ~~.~~k~,~·~i.ng a weight of 

~~s~ch~u~e::tffl~oa;~:~vl~~i;::: :rt::!;~~~1 ~t=t~;~;·e i~l':~et~enc7~·~ oxide .. i~ the most i11.rus1blc of all metals~ ant.I cannot be 

to be kft; and they a1·e to stand at l<'n feet distance one ~~~ J,~;,;':v~,~~hqc~~~~~YP~<;,j:;~;~i. brl~~~<~!~~:~~~~~:;:::,~ 
!1~0~:\~::~H~'i:st;1111~;~,tl~~~fra~;~"~~! p~~.~~1~:h;1l~J~~tl~~~~ t!~,~;~ sc·· ited sn~~IJ JHU'tldc.s .of 1t hy means of' a blow 11ipe, 
c<H11rnot1 stakes of dead wootl. The hedge is to be fil·st ~ ml .Lavni5iei· l.Jy cxposrng tlitm nn red-hot charcoal to 
thinnrd, by cutting away all tliose shoots which are in- sti ~am of ox.vgTll ~as •. It may indt•t'd be meJtrd "ith. 
trn1led to be used ritl1eras stakrs or the other work 11f the out ddiic~ilt_Y \\he.n combined ot· mixed with othe1· bodies· 
plashin,i.;: the ditdi is to be cleanrd out with the spade; b~it t1H.'R it 18 not in ~state of purity. Pic-rPs ofplatiniun: 
a111I it mu'it be now dug af:I at first, with slopin.~ s ides rath \\hen h~atc<~ to whiteness, may lw welded together b 
way; a11d when there is auy cavity on the bank on wlticl hami!i~r!ng Ill th.e sam~ mannc1· as hot iron. y 

tho hctlgc grows, or the rarlh ha• bct•11 washed awo tlie
6
. ·.,

1t.1h0
1
1
8
1 ",1 11~.1 ~111, 1081,",",.tat'e", .. !he sm:illest dcgl'ee alte1•ed by 

ltom th'e ,:ools of the shrubs, it i~ to be made go~tl ;~ ' 
.-oL 111. 26 dis • II. It c~n11ot be combined with oxygrn nncl converted 

mto an os1tle by the strongest artificial heat of our fur-
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naces. 1'1atinum, indeed, in the state in "hith it is 
b1·1rngbt frum Amrl'ira, may be pa1·tially oxi<lated by ex
posure to a nnle11t heat, as numc1·ous experiments lia\.·e 
proved; but in that state 1t is not pun•, but cuml.11ned 
'\\:ith a quantity of i1·utt. Jt cannot b~ tlouUted, however, 
that if we could subject it to a suffic1t•nt heat, platinum 
would burn and be uxuJated like othet• metals; for when 
Van Marum cxposl'd a wire of platinum to the action of 
bis powerful elcctl'ical macbine, it lrnrnt with a faint 
wllite flame, and was d11;...,1patetl into a species of dust, 
which p1·0H<l to be tile oxH.le of plati11um. By putting 
a 11Iatinum wire iuto the flame [Jl'Oduccd by the combus
tion of hydrogen gas mixed with oxygen, it was ma.de to 
bul'll with all the lmlhancy of it·on wil'e, and to emit 
spa1·ks in allundat~c~. :r~1is m~tal •1,lay lie oxidate.d in 
any quantity by bolling 1t rn 16 tunes its weight of mtro· 
muriatic acid (aqua regia). 'l'l~e acid dissolves it, and 
assuuu·s fi1·st a ) dlow, and atterwards a tlecp red or 
rather bro\\ n culuui•. On the addition of lime to the SO· 
lution, a yellow 11owtler falls to the bottom. This pow
der is the oxide of platrnum. lts properties have nut 
been cxamine1l with sutlicient accuracy. Jt seems to con
tain but a small 1ll'oportlon of oxygen; pl'obably not mot'e 
than 0.07: yrt it is 111 all pa·obability a peroxide. 

'!'his oxide may be decomposed, and the oxygen dl'iven 
off, by exposing it to violent heat. 

Ill. !I.either cal'lwn nur hydrogen can be combined 
with platinum, but l\l. Pl'oust has found itcomhinecl with 
sulphur in 11ati\'C platinum, and it unites "ithout dillkulty 
to 11itosphorus. .tiy nuxrng togrther an ounce of plati
num, an ounce ol' phosphunc glass, and a dram of pow
dered cha1·l·oal, and appl) 111g a heat ol' about S2P \Vedgr
wood, l\J. Pl'lktiea· fm·mc<l a phosplu1rct of platinum 
weighing mo1·e than au ounce. H was partly in the form 
of a lrntton, and JHH'lly in cubic crystals. lt was covered 
above by a 1.Jlat·k1sh glass. Jt was of a silvrr-white co
lour, very br1ule, an<l hard enough to strike tire with 
etet>I. Wlwn t·xpose<l to a tire stl'oug enough to melt it, 
the phosplio1·us \\as disengaged, aud burut 011 the sur
face. 

He found also, that when phosphorus was projrctctl on 
re<l-hot platinum, the metal instantly tuscd, am! fo1·1m·<l 
a 11hosphurct. As heat expels the pliosphorus, M1:- ~rl
lctier has proposed this as an easy method of inu·1ly111g 
~~~~ . . 

IV. Platinum, as far as 1s known, does notcomh111c 
with the simple i11ro111llw;tihles. 

v. It couibines "ith moi,t of the metals, and foa·ms al
loys. 

\Vhen gold anc.I platinum are rxposC"d to a strong.h<'at, 
they conili111r, and fn1·m an ~lloy of guld a111l plat111.11m. 
If tile platinum cxrerd!-i -i., of the goltl, tl1e rnlour ol tile 
alloy is murli palr.r tli;rn go~d; but if it is u.1Hll'I' .T~· tile 
colour of tltt' guld 1s not s1·11s1hly altered. Nl'llhcr is thrl'e 
any altcratiu11 in the th~ttilit)' of lite gol~I. P~aLi1111m r~ay 
be alloyed with a consulct·alilc pro1JOrtrnn ol goh.I, wath
out sensibly altrring its col?ur. 

Vl. 'l'he aflinitirs of platmum are at presrnt unknown. 
If this metal could be ohtainrd at a cheap l'atr, it would 
furnish very useful vessels, that ruight be exposed tu tl1e 
g1~atest heat "ithout altr1·atwn. 

PLATONIC YE lR, or the GllE.<T YEAR, is a prriod 
of uwc determined by the revolution of t~e equinoxes, or 
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the space wherein the stars and constellations return lo 
thri1· i:ormer places in respect of the cqui.noxes. Tbo 
1,latonic year, according to Tycho Bralll·, as 25816, ac. 
co1·ding tu Riccioius 25920, antl according to Cassiai 
24800 ) cars. 

PLATOON, in the military art, a email square bod7 
of forty o,· filty men, drawn out of a battalion of foot, 
and placed between the •quadrons of horse, to sustain 
them; 01· in ambuscades, straits, and ddilcs, where there 
ii; not room for whole battalions or rr5i111ent:s. Platoom 
arn also used when they fo1•m the hollow squa~, to 
strengthen the angles. The grenadiers are generall7 
posted in platoons. 

PLA'l'YLOBIUM, a genus of the diadelphia decan. 
dria class and order. The calyx is bell-shaped, &ve-cleft; 
the two upper segments verJ large; legume pediceUed, 
compressed, winged at the back. There is one sped.., 
a shrub of South Wales. 

PLA'l'Yl'US, a quadruped of the orderorbruta. 1\e 
generic character is, mouth shaped like the bill or a duck; 
foot webbed. Of this extraordinary genus two specimen1 
have been sent from New Holland to si1• Joseph Banu 
by guHrnor Hunter. 

Of all the mammalia yet known, this seems the mDll 
extrao1·dina1·) in its C"lnformation; exhibiting theperlrct 
resemblance of the beak ur a duck engrafted on the held 
of,\ quadl'Upe<l. Su accurate is the similitude, that, al 
first view, it naturally excites the idea of snme tle<:eptite 
}11'Cparation by artificial means; the very epidermis, pro~ 
portion, srrratures, manner of opening, and other par~ 
ticulars of the beak of a shoveler, or other broad-billed 
species of Uuck, presenting themselves to tbe view: nor 
is it without the most minute ant.I rigid examination that 
we can persuade oul'selvcs of its being the real beak or 
snout ol' a cpiadrupcd. 

'l'he body is depressed, and has some resemblance tD 
that of an otter in miuiature. lt is covered with a vttJ 
thick, soft, and beaver-like fm·, and is of a moderatelJ 
da1·k brown above, and of a subfcrruginous white k
noath. The head is Hattish, and rather small than large; 
the mouth or snout, as before obset·vcd, so exactly re. 
scmblcs that or some broail-billc1l species or duck, tbalit 
might he mistaken t'ot· such: round the IJase is a flat cir· 
cular membrane, somewhat dcrper or wide1· below than 
al.Jove, viz. below nearly the fifth of an inch, and tbon 
about an eighth. The tail is Oat, Cuny like the body, 
rather short and obtuse, with an almost bi fie.I termination; 
it is broader at the base, and gradually lessens to the 
tip, and is about three inches jn length; its colour is 1~· 
milar to that of the body. The kngth of the whole ani· 
mal ft-om the tip of the beak to that or the tail is IS 
inrhrs; of the beak an inch and a half. Tho l•g• aro 
very &hort, termi11ating in a hroad web, \\ohich on the 
fore feet extends to a cnnsidc1·ahle distance beyond the 
rlaws; but on the hind-feet reaches no farU1rr than lbe 
roots of the claws. On the fore-feet are five da•1, 
strnight, strong, and shaq1-pointed; the two nttrior 
ones somewhat shorte1· than the three middle orws. On 
the hind-feet are six claws, longer and more inclining.to 
a curved form than those on the fure-fet't; the nttriOt 
toe and claw arc considerably shorttr than thr four mid· 
dlP ones; the interior or sixth is srRtetl much higher up 
than the 1·est, end 1·eocmblrs a otrong sharp spur. Ail 
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the le~ are hairy above; the forefeet are naked both 
above and below; but the hind-foet are hairy above, and 
naked below. The internal edges of the under mandible 
(which is narrower than the upper) are serrated or chan
neled with numerous strire, as in a duck's bilJ. The nos .. 
trils are small and round, and are situated about a quar
ter or an inch from the tip of the bill, and are about the 
eighth of an inch distant from each other. There is no 
appearance of teeth; the palate is removed, but seems to 
have resembled that of a duck; the tongue also is want
ing in the specimen. The ears, or auditory foramina, 
are placed about an inch beyond the eyes; they appear 
like a pair of oval holes of the eighth of a11 inch in diam
eter, there being no external ear. On the upper pat•t of 
the head, on each side, a little beyond the beak, are si
tuated two smallish oval white spots; in the lswer part of 
each of which are imbedded the eyes, or at least the pa1·ts 
alloted to the animal for some kind of vision; for from 
the thickness of the fur, and the smallness of the organs, 
they seem to have been but obscurely calculated for dis
tinct vision, and are probably like those of moles, and 
some other animals of that tribe; or perhaps even sub~ 
cutaneous; the whole apparent diameter of the cavity in 
which they were placed not exceeding the tenth of an inch. 

'Vhen we consider the general fol'm of this animal, 
and particularly its bill and webbed feet, we shall 1·eadily 
perceive that it must be a resident in watery situations; 
that it has the habits of digging or burrowing in the 
banks of 1·ivers or under ground; and that its food con
sists ol' aquatic plants and animals. This is all that can 
at p1·esent be reasonably guessed at: future observations, 
made in its native rrgions, will, it is hoped, afford us 
more ample information, and will make us fully acquaint
ed with the natural histo1'y of an animal which differs so 
widely from all other quadrupeds, and which verifies, in 
a most striking manner, the obsnvations of Butron, viz. 
that whatcH'r was possilJle for nature to p•·oducc, has 
actually been produced. 

'J'he platypus is a native of Anstrnlasia or New Hol
land. 

FLEA, that which either party alleges for himself in 
court. These al'e divided into iiieas of the crown and 
common plea.q. 

Pl<·as of the crown are all suits in the king's 1iame, 
against ofth1rrs committed against his crown and digni· 
ty, or against his crown and peace. Common picas arn 
those that are hcl<l between common persons. 

Common p!ras are either dilatory, or pleas to the ar.tion. 
}'leas dilatory are such as te"d merely to drlay 01• put 

oft' the suit, by questioning the propriety of the remedy 
rathel' lh1111 OJ drnying the injury. 

l,lt•ns to the action are such as dispute the very cause 
of suit. 3 Blark. 301.. See 'l'idd's K. B. l'l'actice. 
PL~:ADINGS, in general. signify tlte allegations of 

parties to i:i11itR "hen they a1·e put into a proper and kgal 
fol'm: :lnd al'<' t!istingllished in respect to the parties who 
ple~HI tlu·m. b)· the names of bars, replirations, rrjoin
drrs, scr~rrjoindcr~, rcbutters, sur-rcbuttcJ's. &r. and 
thou..;h tt1r rnal!er in the declaration of court tloPs not 
111·or"dy romr untlf'I' the name of plearling, yrt, bring 
ofl..i1 c·omprrhcm.ll•d in the rxtc>nrlfd sense of the w1wcl, 
it is ge11rrally considered u11dcl' this head. See Tidd'• 
K. B. Practice. 
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FLEBlSCITUM, in Roman antiquity, a law enactllll 
by the common people, at the 1•equest of the fribun e, or 
other plebeian magistrate, without tbe intervention ul' th• 
senate. 

PLECTRANTHUS, a genus of the gymnospermia 
order, in the didynamia class of plants, an<l in the natu~ 
ral method l'anking undel' the 42d order, verticillat:E. 
The calyx is monopbytlous, short, and bilabiatetl; the 
upper lip of which is large, oval, and bent upwa1·ds; the 
inferior lip is quadritied, and divided into two lacinire: 
the coroJJa is monopetalous, 1'ingent, and turne<l back; 
tbe labi:E look different \'3ys, and from the base of the 
tube there is a nectarium like a spur: the filaments at•e 
in a declining situation, with simple antherre; the stylus 
filiform; the stigma bifid. It has four seeds, covet'ed only 
by the calyx. There are five species; the fruticosus is a 
native of the Cape of Good Hope; the punctatus is a na
tive of Africa. The first flowers from June to Septem
ber, tile latter from January tn May. 

PLECTROMIA, a genus of the class and order pen
taudria monogynia. The petals arc 6ve; berry two.seed
ed, inferior. 'rbere is one species, a tree of the Cape. 

PLEJADES, in astronomy, an assemblage of stars in 
the neck of the consteJlation Taurus. See ASTRONOMY. 

PLENE AOMINISTRAVIT, a pica plcacled by an 
executor or administrator, where they have ouJministe1·
ed the deccased's estate faithfully and justly before the 
action brought against them. 

PLENUM, in physics, denoks, accol'ding to the Car
tesians, that state of things wherein cve1•y lJal't of space 
is supposed to be full of matter; in opposition to a Yacuum. 
PLf~NUS FLOS. See BOTANY. 

PLETHORA. See MEDICI-VB. 
PLEURA. See ANATOMY. 

PLEURISY. Ser. M~o1c1NE. 
PLEURONECTES,jlonndei·, a genus of fishes of the 

or~ler thoracic~, of which there are 17 spcries. 'J.11rn gen .. 
er1c chat·acter 1s, eyes both on the same side of tlic head; 
body compressed, one si<1e rep1'escnli11g the back, m11.l 
the other the abdomen. 

The singular structure of this genus is justly consid
ered as one of the most curious de,·iations from the gen
el'al uniformity 01· regularity obscncd by nature in the 
exte~rrnl figul'e of a~imals, in which (except in a very 
few rnstanres) both sides of tlte body arn perfectly simi
Ja1·: hut m the grnus pleurnncctes the animal is so ron
stitnted, that one side appears to re1wesent tlie back, anti 
the opposite side tile abdomen. They swim latr•·ally, and 
the eyes are always placed on one side. It is from this 
ci1·r11mstance that the division of the species is conduct
ed, viz. intu tl1ose which have the eyes dcxtrous, or to. 
wa1·ds the right, when the fish is lai<l wi1h its coloured 
side ~p.warcls with its abdomen towards the spectatoi-; 
and s1n1stl'Ous when the eyes a1·e towards the lcl't in the 
a!Jove situation of the fish. It is said, lio" .. cvel', that in
stanrcs have sometimes occurred in which this natural 
situation has bren t·eversed; but such instances must L>e 
cunsirh.•rcd as extremely rare. 

1. Plc>uronectes h1ppoglnssus, 11olibut, v.ilh tyes to
wards the right. 'l'liis species not only cxr:eeds in size 
a~I the rest of the prt-se 11 1 genus, but mal C•C'n be con
s1de1•ed aR one of lhe laq;·rst of 6~hes; hllving been some. 
times found of the weight of tlu-cc, a111I CHn, according 
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to <>'lmc arronnt.-;, four h11nd1·rd pounds. It is a native 
of tlie ~11 · ditl•na11ean and .. ·orthcrn seas, and appeal's to 
ant\ l ' .ot its gt·catest i,i:tc in t he latter. It is cousid~rctl 
as the most , ·urarious of its h·il1c: pl'rying on a variety 
of otlac l' fishts, as well as on difft1·ent kinds of Cl'abc;, 
!>hCll·fi"' l1 , h.r . '!'he hullibut is, however, of a lunger or 
111ol'l' s lrndcr for m than most othel' ilat fish: its colour is 
<~t· ( · p.l>rtt \\ n atJo,·e, and whi.te beneath; the body being 
•iuitc !:imooth, and covered with moderately small scales. 
..-\ . .:.; a food it is cun~id~1·cd as vc1·y coarse in comparison 
witl1 manJ otlu•,.-s of this genus. In the Lo11do11 mar. 
kets tlii.., fish is u-,ually cut iuto large pieces nlaen ex110. 
fi!•d to !:i:tle. The Grec11Jamle1·s a1·c i,aid to cut it iuto 
thi11 slip<>, wliich they Ur.)' iu tbc sun, and thus 111·esei·ve 
for\\i11ttruse. 

2 . Ph•urom~ctus platrssa, plaise. This species is, in 
ge11r1·:1J, <·asily <l !Stingu1shcd at fil'st sight from,uthcrs of 
the ~t uus by i!s shape and colours; bl'ing ve1·y broad 
n11<l flat, aud of a Jinc palish b1·0" n above, 1narked lJoth 
on tll4' bod) :rn1l fins tJy pretty numerous, lrnt raU1r1· 
cli~tanf. 1·ou11d, and motlel'ately large, orange-colou_red 
~puts: tlit.' 1111clt'r side i& white; behiud the Jcft eye ts a 
row uf ~ix tul.J<..'1Tks, rcacl1ing as far as the commence· 
ment uf' the lateral li11e; the mouth is ralhcl' small, the 
)own jaw lunger tholll the u1111e1·, and both furuishetl 
\\ ilh a 1·ow ol' ... 111all and rather hlunt teeth. 

Tlte 11Jaii;e is an inhabitant .or the ~foditerranean, 
]laltic, ancl Northern seas, aml 1s found m cuusukrable 
JtlC'uty al.Jout our o\\ n coasts. 1'11'. ~->e1111a~1t _obsenes, 
ti.at it is su111etimes taken of 1he weight oi l=> pounds; 
Uut its mo1·c gl·neral wr~g:ht is far shUl·t of th.is, on,c, ul' 
eight 01• nine 11ounds bc111g reckoned a large hs.li. l he 
best ar·e said to be takc11 off Rye on the coast ul Sussex, 
anti alJuut tile Dutch coasts. They spawn in the l>cgm
Jling of ~laJ. Their general foo_d cousists of ~mall tish· 
t·s, sra-i11sects, and the smalle1· kinds_ of shell.fish. 

The plaisc is iu considerable esteem as a food, though 
far infi:1·ioi· w the sole and tU1·bot. 'Those arc must t!S· 
teeme<l which arc of moderate size, the s111alle1· ones be· 
in~ less firm thdn those of more advaucctl growth. 

"'s. l.>kui-om·ctl'sl imauda, dal>. 'l'he dalJ is of a very 
broad ovate shaJlt', of a )ellowish b1·own colour abuvt·, 
2nd "liite bl•neath. Jt 1s CO' cred with moderately large 
rough scales. The head is small, and the eyes larg_e; 
the mouth small, and the teeth at·c mot'e nume1·ous 111 
the uppet· jaw than the lower; the. dorsal and aual fins 
arc of modcl'ate width, and the tail neal'ly CYCn at t.he 
r:ml; the Jakral line curves do''.nwaL·ds ovc1· _the pectoral 
Jins, and from thence runs straight to the Hui~ 

This species is an inhabitant of the ~lelhtcrranean, 
the Balti c, and the northern -;eas, but is less ~01111.uo.n 
than eithCl' th e ]liaise Ol' ilOU!)det'~ to .bu~ll Of winch 1.t IS 
supct·ior as a food, though. rnfcrior 111 its g.cneTal size. 
It is in its highest season rn the months of Februa1·y, 
l\1a1·ch, and Apl'il, after which it .is observ~<l to gl'Ow 
less firm. It spawns in May, or, 1f the sprrng p1·oves 
coM. in June. 

4 Plcuronectes llesus. The flound er is allied to the 
plai~e i11 shape, but is generally ol~ small~1· size and of 
more ol.Jscure colours; the upper sule lJcmg ~f a <lull 
brown marbletl with paler a111.l c.Jarke!' \ a1 · 1l·~atrnns, and 
the under sit.le of a dull white, sometimes ob~curdy Ya· 
ried with brown; the body is covered with very small 

scales; and along the back, at the base of the dorsal fia, 
runs a row of small sharp s11ines; a similar row runs 
along the base uf"thc anal fin: the lateral line is marketj 
by a third row, continued almost to the base of the tail, 
\\ hid1 is slightly rounded at tl1e .eml; at the commence. 
ment of the anal fin is a pretty strong spine. 

'l'he flounder is au inliabita11t uf the No1·thrrn, Baltic, 
an<l Mediterranean seas. Ahout ou1• own coasts it is 
extl'emdy common, and cvn1 frt·qucnts our l'inrs at I 
great distance from the salt \\ atr1·s. It is in c1.111sidtra.. 
bJc esteem as a food~ though much inferior to some otb .. 
ers of the genus. 

'l'l1e pleuronectes passer or Linnreng, ronsidrred ~7 
Mr. Prnnant and some others as a rnl'icty of tlie ftoun .. 
der, having the eyes on the lrlt side, is at present allow .. 
cd to constitute a distinct sped cs. 

5. Plcu1·unectes solca. The sole is an iuhabitaut II( 
the Northern, Baltic, aud American seas, andl grtJws to 
the length of more than two feet, and to the weight al 
eight pounds. Its general size, however, is much small. 
c1·. lls shape is that of a 1rry long oval; il• colour'*
scure l>rown atJoyc, and white beneath. It is covered 
with small rough scales of au oblong fo1·m, each t•l'llli· 
nated by numerous spines, and vc1·y strong))' fastened tt 
the ski11. 'fhese scales, from the elegance of thdr struc
ture, ful'm a fa\'0111·itc microscopic ohject; and an el'l'O!o 
ncous idea sometimes prevails, tliat the spiny end ol' the 
scale is that by which it was inserted into the skin. 'l\e 
i>ectoral fins, espcciall.) that un the upp~r side, a1·e com
mouly tipped wilh black. 
~ Next to the turbot, this fish is considered as the mod. 
clelicate of the genus, and is IJy many enn p1·eferred to 
the former; the flesh being remarkably fu·m, white, and 
well.flavoured; those of moderate size are in gener.r 
most esteemed. The sole delights in IJing at the bot
tom of the coasts winch 1t frequents, prcJing on small 
shell-fish, spawn, sea-insects, &.c. and is gene1·alJy taketi 
by the trawl-net. The chief fjshcry, according to Mr. 
I->ennant, is at Bixham in Torbay. 

6. Pleurouectes tul>errulatus, with eyes towards tbe 
left. The turlJut, generallJ considered as superior to 
every other species as an article of food, is an inhabitaat 
of the .Mcditer1·a11ean and Northern seas, whcl'c it oftea 
arrhes at a very la1·ge size. It is, however, far inferior 
in this respect to the holibut, and i:, therefore nut ver7 
happily distinguishe<l by Liunreus under the name of 
11leuronectes maximus. It of a broader and squarer 
fol'm than any othel' uf the genus, exi.:ept the pearl; and 
is of a dark IJrown above, marbled with blackish spoll 
of different s izes, and white beneath; the scales are so 
small as tu IJe scarcely observable, IJut the skin is of a 
wrinkled appearance, and covered with pretty numerous 
and moderately large tJOintcd tube1Tles 01· alJrupt spines, 
those on the upper 01• coloured side being far larger than 
t.liose on the untler side: the lateral line forms an arch 
01<1• the pectoral lino, and thence runs straight to the 
tail. 

Like the rest of this genus, the turbot generally liet 
in deep water, preying on worms, shell-fi~li, and marine 
insects, as well as on various kinds of small fishes. It 
is taken ill g1·eat quantities about the nol'thcrn coasts or 
England, as well as on those of France, llollaud, &c. 
and is baited Sor with pieces of herring, haddock, &c. 
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but more pal'ticolal'ly with the smaller or river lamprey, 
Vast quantities of which al'e said to be purchased of out· 
Jisherm<'n by the Dutch, to the annual amount of not less 
than ~00 pounds. 'l'hey are chiefly taken about l\Io1·t
lake, and sold to the Dutch as bait. for the co<l-fishe!·y; 
but that people are said to have the art of p1•ese1·l'rng 
them till the commencement uf the turbot fishery. 

The general manner in which the tul'hot-fishery is 
practised at Scarborough, is thus detailed by Mr. Pen
nant, in the Briti~h Zoology, from the commumcahons 
of Mr. Travis ol' that pl are: 

"When they go out to fii;h, each man is providetl with 
three lines. Each man's lines are faiL·ly cuiled upon a 
'.llat oblong piece of wickel'-wo1·k; the books being baited, 
and placed very 1·ei;ularly in the centre ol' the coil. Each 
line is furnished with fonl'te.en sr.ot·e of hook~, at the dis
tance of six feet two inches from each other. The hooks 
are fastened to the lines upon snt·a<ls of twisted ho1·se ii air 
17 inches in length. When fishing there are al wayR 
three men in each coble; and consequently nine of thl'se 
lines a1'~ fostcncd together, and used as one line, extend
ing in length ncady t111:ee miles, and furnished with 2520 
11ooks. An anchor and s. IJuoy are fixed at the first end 
of the line, and one more at each end of each man's lines, 
in all four act.ors, which are commonly perforated stones, 
and four buoys, made of leather and col'k. The line is 
always laid acl'oss the current. The tides of tlood amt 
eblJ continue an equal time upon our coast; and when 
un11isturl1ed by winds, run each way about six hours: 
thry are so rapid, that the fishermen can only shoot and 
l1n11I their lines at each turn of the tide; and therefore 
the lines always remain on the ground al>out s ix ho1H's. 
'l"he same rapidity of the tide prevents their using hand
lines; and therefore two of the people commonly wl'ap 
thcmse1vrs in the sail and sleeJl, while the other kcrp.<s a 
strict look-out, f'o1• fear of being run down by ships, a11d 
to obsc1·ve the weathel'; for storms often rise so suddenly, 
that it. is with extrrmr difJiculty they can escape to shore, 
leaving their linri:1 behind. 'l'lie coble is twenty feet six 
inches long, an<l fi vc feet in extreme breadth: it is about 
one ton bul'then, roweil with tbrce pail' of oars, and ad
mirably constl•ucted for the purposes of cncountHing a 
JTiountainous Rea. They hoist sail ,.,.·hen the wind suits." 

PLICA POLONICA. See l\IEDICINE. 
PLINIA, a genus of plants nf the polyandria mono

gynia class. The cmpalcment is diYided into five scg
mrnts; the flower ronsiRts of five petals; the stamina are 
numrr·ous filament~, slc11tler, and as long as the flower; 
the antl1crre are small, and so is the germen nf the pistil_; 
th<• style is sulJulated, and of the length of the sta1r;1i11a; 
the stigma is simple; tlw fruit is a large globosr, 11erry, 
of a !-ltriah'd or sulratetJ su1'facc, containing on1y one cell, 
in v. hit'h is a wry hH'gc, smooth, and globose sc1id. rrheru 
at·r two spN:ics, frees uf Amcl'ica. 

Pl.IN'l'fl. Seo AnclllTECTURE, 

PLOC.\'.\I \, a gonos nf tho mnnogynia f)J•der, in the 

r,~;lt~~:J~~··: ,:!~.;.;. ~n~l~:~jt~Ct~t~~~ ~:~~1lxRil~1 ·ii~~~~~~~~l.lta~} 
~l~i;h~'.1C':n~~·i~~:ly 011e species, viz. the pend~la, a 11;\tive 

Pl O'r"'l' ING. amoni; s111·vcy-nrs, is the art of la}iug 
do" n on pafll'I', &c. the SC\'Cl'a) angles and Jines of a tl'act 
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of ground surveyed by a theodolite, &c. and a chain. 
See SunvEYING. 

I' LOTUS, or DARTER, a genus of birds of the order 
anseres. The generic character is, !Jill straight, pointed 
toothetl; nostt·iJ.; a slit nea1· the base; face ~ntl chm nak
ed; legs short, all the toes conneotc<l . Of tl11s genus there 
are three species,1 

P. anl1inga: head smooth; belly white: inhabits BraziJ; 
two feet ten inches long; builds on trees, and is hardly 
ever seen on the ground: when at rest, sits witl1 tl1c neck 
drawn in between the shouh.lers; Ocsh oily and ranrid. 

P. 1t1elanogastcr, inhabits Ceylon and Java; al>out thrl'e 
feet long: an<l the P. surinamcusis, lta.s its head c1·C'~:;tcd, 
anti belly white; it inliabits Surinam; is 13 inches long; is 
domesticated~ and feeds on fish, in~ecls, especially :Bies, 
which it \atchrs with great dexterity, and is very active. 

PLOVER. See C11ARAD1uus. 
l'LOUGH. See HusB•NDRY. 
PLOUGHING. See HusBANDUY. 
PLUKENETIA, a genus of the monrecia monadel

phia class and order. The male and female flowers are 
produced separately on the same plant; tile col'Olla is 
compQsed of foul· oval and patent petals, a11t..I the stamina 
fo1·m a short pyrnmidal body: tile fruit is a clerwessed 
quad1·angular capsulr, containing a single 1·oundish and 
compressed seed. Tbere is one SJ>ecics. 

PLUM-TREE. See Pnu•us. 

PLUMBAGO, lend-wort, a genus of the morrng-ynia 
order, in the pcmtandria class or plant~. The corolla i~ 
funnel-form; stamina in.~crted in seal ell, inclosing tlie Oase 
of the corolla; stigma. five-cleft; seed one. There are 
seven species, the most rem:ll'kable of wliich ~u·c the Eu
t'oprea and Zeylonica. The fhst gt'O\\':s 11at111·:.dly in the 
soutl1ern parts of Europe, and has a pcl'cnnial root sti·ik ~ 
ing deep in the ground . There arc many slender c11am4 
ellcd stalks, about three feet high, terminated by tufts 
of small funnel-shaped flowers, of a blue or white cul1H1r. 
The second grows naturally in l.Joth the Indies. 'rhe 
uppe1· part nf the stalk and empalement ai·e covered 
with a glutinou.s juice, which catches the small flies that 
Ji~ht upou lt. The former species is propagated by pal't
rng tl•.b roots, and by seeds: hut the latter is too tender to 
tht·~ve in the open air in this country. 

PLUMBAGO. carburet of iron. This mine1·al is found 
in various parts of Europe and America. It occurs in 
kidney-form lumps of various c:; izes. Its coloul' is dark 
fron-g1·ey, or brownish-black; when cut, blueish-grey. 
Opa~ue and slaty; texture fl11 c-g1·ained; brittle; specific 
g-1·a,1 1ty from 1.98 to 2.09: feels somewhat greasy; stains 
the fin.~ers, and ma1·ks -strongly. r:I'he use of this mine
l'al. when manufarture<l into pencils, is k11own to every 
person. It consists of 

90 of carbon 
IO of iron 

100 
PL~'MBERY,. th_e a1•t of casting and wo1ki11g lead 

and using 1t m bmldrngs. 
A., this metal mrHs \'el'y eaqily. it is ea~y to rao;;t it in. 

to fi ,':) lll'('~ of any kintlJ IJy r111111i1.1_~ it i11to lll'Hllils or l>ra.ss, 
clay. plr11skr. &r. But the chief artide in pl11111hr- 1·, i~ 
sheets antl i1ipes of lead; and as t:1csc make the basi"s of 
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th• plumber's work, we sl1all here give the process of 
n1aki.ng them. 

In ra"lting sheet-lea11, a ta hie or mould is made usf' of, 
wliirh cnusii;;ts of hwge µiecrs of. wood well jointed, and 
ho11111t with l>ars of il·on at the cu<l5; on the sidrs of whkil 
r1111c; a f1·amt' ron.,isiing or a ledge or border of wootl, two 
or thrcr inchl's ti.ii k. and two or three inches high from 
the mould, called the sharps: the OJ·dinary width of the 
moulcl, within thrse sharps, is from three to four foct, and 
ifs ll'n~lh is J6, 17, or 18 feet. This should be some
tliing longer than the sheets are intended to be, in order 
1 hat the entl where the metal runs off from the mould may 
he cut off; lH•tause it is commonly thin, 01· uneven, or rag
ged at the ('Uc.I. It must stautl ,·ery e\'cn or level in 
fu·rrulth, aml somethiug falling from the end in which the 
mrta1 is 1murrd in, viz. about an inch or an inch and a 
trnlr, in thclrngth of t6 or 17 inches. At the uppc1·end 
of' tlil' mould stands the pan, whirh is a concave t1·iang11-
h11· p1·is111, compos<'ll of t\rn planks nailed together at 
1·i~ht anglrs, aml two triangula1· pieces fitted in between 
tlll'n1 at the euds. The kngth of this pan is the whole 
h1Tadth vf tl1c mould in which the sheets are cast; it stantlz; 
with its bottom. which is the sha1·µ edge, on a form at the 
('Jlfl of tl1e muulll, leaning with one side against it; and 
on the opposite side is a handle to lift it up by, to pout• 
out tho melted lead; and on that side of the pan next the 
mould, ai·c two il'on hooks to take hold of the moult.I, and 
1n·t•nnt the pan from slipping, while the melted lead is 
pouring out uf it into the mould. This pa1.1 i~ lined. on 
the in'iidc with mnistencd sand, to prevent 1t from berng 
lil'ed by the hot metal. The muul<l is also sp1·ea<l over, 
about two-thii·ds of an inch thick, with sarnJ sifted aml 
moistened, which iR rendered perfectly level by moving 
over it a pierc of woo<l ca11cd a st1·ike, by trampling upon 
it with the fret, and smoothing it ornr with a smoothing· 
plai1t'; \\hich is a thick plate of polished brass, al.lout ni.ne 
inc:l1t'S square, turned 1111 on all the four etlgcs, an<l w1lh 
a handle fitted un to the upper or conra \·e sid~. The sand 
being thus smoothed, it is fit for casting sheets of leatl; 
hut if tht'y would rast a cistcm, they mca.surc ~ut the 
size of the four sides, and having taken the d1111cns1ons of 
the front or fore-part, make mouldings by pressing long 
slips of wood, which co11tain the same muuldin~ into the 
len·I saucl; anfl f'urm the figures of birds, beasts, ~c. by 
pressing in the same manner leaden figures upon ~t, umJ 
thrn tn.king thrm uff, and at the same time smooth1ng ~he 
surfotCt' where any« f the sand is raised up by making 
thClse imp1·cssinns upon it. The 1·c.'it of the opcl'ation is 
1he same in rasting dthel' cistr1·11s or plain shed~ of k~tl. 
Uut hcfo1·c we procrct.1 to mention the ma1111c1· 111 winch 
111;\t is pcrfo1·11wtl, it will be nccrs~ary to gi\'C a more 
11al'tirula.1· tfosrriptiun of the str.ikc. . 

'l1he sfrike then i:; a pi1•re ot lH1a1·d about five 111ches 
Urn ad, and somr1 hin.i:; lon~rr than the breath of the mould 
on the i11"iilk: anil at each end is cut a notch, al.Jout two 
iwhcs ckrp. so that when it is used, it 1·itles_ upon the 
sharp~ with tho~1· notrhrs. Brfo.re thry ~1rg111 to cast, 
the sfrike is malk ready Liy tack111~ two p1ccts of an old 
ltat on the n•1trhr!;, or by slippin~ a case of leather over 
e:tch rnrl, in 01·tler to rais" the undrr side al.lout one-eighth 
of an i11d1. 01· something more, above the sand, acuH't.ling 
as tht"\ \\ould li;we the sheet to Uc in thickness; then thl'y 
tall•rn: the undel' edge of the strike, and lay it accross the 
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mould: The lead being melteil, ii is lade_d into the pan, 
m wl11ch, \\'hen there is a suffident quantity for the pre. 
stnt puqmse, the scum of the metal i~ swept off' wirb a 
piece of board to the edge of the pan, letting it settle on 
the sand, which is by tlus means prev('ntctl from railing 
into the moult.I at the pou1 iug out of the metal. \Vbea 
the lead is cool enough, which is known by its bt'ginning 
to stand with a shell 01· wall on the sand round the pau, 
two men fake the µau by the hanclle, or else one of thena 
lifts it up by a bal' and cham fixed to a beam in the ceiJ. 
ing, anti pour it into the mould, while another man stand1 
ready with the strike, and, as suon as they hue done 
pouring in the metal, puts on the mould, SWl'f'J>S the lead. 
fo1·wan.I, and d1·aws the overplus inLo a trough prepared 
to receive it. The sheets IJeing thus cast, nothing re
mains but to planish the edges, in order to rrnder them 
smooth aud straight; but if it is a cistern, it is bent into 
four siclcs, so that the two e11ds may join the back, where 
they a1·e soldered together, afte1· which the bottom is sol. 
dered up. 

The method of casting pipes without solderin•, Ta 
make these pipes, they have a kind of litl!o lUi~, with 
a1·ms 01· levers to turn it with. 'fbe moulds are of brass 
antl consist of two pieces, which open and shut by mean: 
of ho~1ks and hinges, their inward caliber or diamtttr 
bci?g accord.ing to the size of the pipe to be made, aud 
theu· length 1s usually twu feet and a half. In the middle 
is placed a co1·e, or round piece of b1·a!>s or iron some~ 
what IJugcr than the mould, a11<l of the thickness or the 
inward <lia111ete1· of the pi pr. This core is passed thro1gh 
tw~ coppc1·-l'llndles, one at each end of the mould, 
wl11ch thC)' serve to close; and to these is joined a little 
coppel' tube .abo!1t. two inches long, antl of the tbirknr11 
the leaden pipe JS mtendcd to be or. By moans of theso 
tubes the core is retained in the middle of the cavity or 
the mould. The core being in the mould, with the run. 
dies at its two ends, and the lead melted in the furnace, 
they take it up in a ladle and pou1· it into the mould bya 
ltttle aperture at one end, made in the form of a funnel. 
When Lhe mould is full, they pass a hook into the end II. 
the core, aml turning the mill, draw if out; and thll 
opening tho mould, take out the pipe. If they desire to 
ham lhe pipe lengthened, they put one end of it in die 
lower end of the mnuld, and pass the end of the core 
into it; then shut the mould again, and apply its runtHo 
and tube as l.iefore, the pipe just cast sc1·ving fnr rondlr1 
&c. at the other end. Things being thus 1'eph1rr1l, th•y 
110ur m fresh metal, and repeat the operation till thq 
have g ,,_t a pipe of the length J'Cl]uirecl. 

.l<'ul' making pipes of sheet-lead. the plumbers have 
woo(]en cylinde1·s of the length arul thickncs!i 1·equired, 
and on these t.hey form their pipes by 111·appingthc•hM'I 
a1·ound them, and soldering up the edges all along 
them. See P IPB. 

PLUMERIA, a genus nf the pentandria mono~ynia 
class of plants, the corolla of whirh consists of a single 
funncl-likr petal, with a long tube, and di\-idcd into fire 
oblong segments at the limb: the fruit isrompo~edof tw• 
jointed and v('ntr.icose follicles, furmetl of a sin~le nlre 
each, and containing numerous oblong seeds. There are 
four species. 

l'LUMMET, phunb-rule or plumb-lino, an in•!,... 
ment use<l by earpenters, masons, &c. in order lo j11d59 
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whether waifs, &c. arc upright planes, horizontal, or the 
like. It is thus called from a piece of lead, plumbum, 
fastened to the end of a cord, which usually constitutes 
this instroment. Sometimes the 1:1tring descends along a 
wooden ruler, &c. l'aised perpendicularly on anotl.Jc1·, in 
which case it becomes a level. See LEVEL. 

PLUl\11\UNG, among miners, is the method of using 
a mine.dial, in order to know the exact place of the 
work where to sink down au air shaft, or to b1'ing an 
adit te the work; or to know which way the load inclines 
when any flexure happens in it. 

It is 11erl'1U'lncd in this manner: A skilful person, with 
an assistant, and with pen, ink, and paper, and a long 
line, and a sun.d ial, aftcl' his guess of the jllace above 
gt·ound, tlcsccnds into the adit 01• work, and the1·e fas. 
tens one end of the line to some fixed thing in it; th<>n 
the incited neetlle is let to rest, and the exact point 
where it rests is marked with a llcn; he then goes on 
farther in the line still fastened, and at the next tlexu1·e 
on the adit he makes a mal'k on the line by a knot or 
othel'wise; and then ldting clown the dial again; he 
there likewise notes down that point at which the needle 
stands in this secoml position. In this manner he pl'o
cecds, from turning to turning, muking dowu the 
points, and 111al'ki11g the line, WI ho comes to the intend
ed place; this done, he ascends and b~gins to work on 
the sul'l'ace of the eal'th what he did in the adit, bring
ing the liJ'st knot in the line to such a place where the 
mark of the place of the needle will again answer its 
pointing, and continues this till he comes to the desi1·cd 
place al>ove gl'Ound; which is cel'tain to be llerpendicular
Jy ovci· the pai·t of the mine into which the air shall is to 
be sunk. 

PLUNGER, in mechanics, the same with the for
cer ol' a pump. See PuMP. 

PLURALITY. II' any person having one benefice 
with cure of souls of eigl1t pounds a yeaa· in the king's 
\woks, shall accrpt another of whatsocnr value, and be 
instituted and inducted into the same, the former bene
fice shall be void; unless he has a dispensation from the 
archbishop of Canterbm·y, who has power to grant <lis-
11ensations to chaplains of uobJcmen and others u11llcr 
proper qualifications, to hol<l two livi1Jgs, provided they 
are not more thau thirt.y miles distant from each 
other, and 1wovided that he rei:;i.<lt's in each for a reason
able time ev~ry yeal', aud that he keeps a sufficient cu
rate in that in which he Uocs nut orllinuily reside. 

PLUS, i11 algebra, a character marked thus +, used 
for the sig1l of addition. See CuARACT.ER. 

Pl,USH, in commei'ce, &c. a kirnl of stuff leaving a 
eort of velvet knap, or shag, 011 one side, composed regu
larly of a woof of a single woollen th1·ca1l, and a double 
warp, the one wool, of two Uu·cads twisted, the other 
goat's or camel's hair; though tl1et·e are some 1llushes cn
tirdy of wol'skt.I, and othe1·s composed wlrnlly of hair. 

Plush is manufactured, like velvet, on a loom with 
three trenllles; l\\O of thrse separate anll <lrprr.ss the wol
kn waq>, and the thinl raises tl1e hai1· warp, upon 
whkh tho \\Ol'kman throwing tlie shuttle, passes the 
woof IJet\rnen the woollen and hail· wa1·p; and aflerwards 
Jaying a brass broach, 01' ncellll', undrr that or the hail·, 
lie cuts it with a knife tlcslint•d fu1· that use; co11ducti11.; 
the knife on the b1·oacb, which is made a little hollow all 
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its lengtf1, and thus gives the surface of the plush an ap 
pearnm.:e of velvet. See VELVET. 

There are other kinds of plush, all of silk; some of 
wl1it:h J1ave a pretty long knap on one side, and some on 
boLh. 

l'LUVIAMETER, a machine for measuring the 
quantity of rain that falls. Fig. 16, Plate ClX. Pneu
matics, shows the section of a very good pluviameter. It 
c1.tnsists of a holJow cylinder, ha•;ing within it a cork 
ball attached to a wootlcn stem, which passes thI"ough a 
sn~aH ope11ing at to11, on which is })laced a large funnel. 
" lieu this in::;tl'umcnt is placed in the open ail· in a free 
place, the rain that f:llls within the cil'cumferencc of the 
funnel will run down into the tube, and cause the e<u·k 
to float, and the quantity of water in the tube may be 
seen by the height to which the stem or the float is rais
ed. The stem or the Roat is so graduated, as to show by 
its dh-isions the numbel' of perpcmlicular inches of wa1er 
which fell on the surface of the earth since the last ob
serYation. 

A very simple pluviametel', and which will answel' all 
practical purposes, consists sirnply of a copper funnel, 
the area of whose opening is exactly ten inches; this fun· 
ncl is fixed in a bottle, and the quantity of rain caught 
is ascertained by multiplying the weight in ounces by 
.11s, which gives the depth in inches and parts of an 
inch. 

PNEUMATICS. Though the word pneumatics means, 
sh·ictly, the science which tl'eats of the p1·011erties of ait· 
in general, yet it is commonly used to express the me
chanical properties of elastic or ae1·iform fluids; such as 
their weigh~, density, compressibility, and elasticity. 
'rite other t)J'operties of elastic fluids are treated of un~ 
der CHE.MISTRY and AIR. 

The ait· is a fluid in which we live and breathe: it en. 
ti rely envelopes om• globe, and extends to a considerable 
height around it. Together with the clouds and vapours 
that Ooat in it, it is called the atmosphe1·e. As it is pos
sessed of gravity in common witl1 all othrr fluids, it 
must p1·ess upon bodies in 11roportiof\ to the depth at 
which they are immersed in it; and it also presses in 
e\1e1·y direction, in common with all other fluids. 
. It <lilfcl's Ji:om all other Ou ids in the four following par

ticulars: 1. It can be comp1·essed into a much less space 
than it naturaJly 11osscsscs; 2. It cannot be congealed M~ 
fixed as other fluids may; S. It is of a different density in 
~v~1·y pa.rt upward from the eartl1's surface; decreasing 
m its weight, bulk for bulk, the higl1er it rises; 4. It i~ 
of an elastic ol' Sfll'ingy natul'e, a.nd the force of itss1ll'ing 
is rqual to its weight. 

Few people who a!'e unacquainted with the principles 
of natural philosophy, su111wse tlwt the air by which we 
are sur1•oundell is a material substance like water, or any 
other visible matter. Being pel'fectly invisible, antl ul-_ 
ful'<ling no resistance to the touch, it must seem to them 
extrao1·tlinary, to consider it as asolitl and matel'ial trnb 
stance; and yet a few simple rxpt't·iments will conYiucc 
any one that it is l'eally mattel., and possess weight, anll 
the j>O\\Cl' of resisting othcl' bodies that p1·rss ngainst it 

'l'ake a hfa<ldel' that has not the neck tie<l. and yo11 
may p1•rss thr sUrc: together, and s<1uceze it into any 
s l:apc. Fill !Iii, hkd<le1· "ith air, liy blowing into it. 
auJ tio a •tring foot 1·ound the neck: yon tbtll find 
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that )"Oil cannot, "ithout brt'aki11g the b1.uJ,kr, pre sq the 
Hi1lcs togtthl'1·, a11d that you can scarcely alter its figure 
l.ly an) p1·t"siu1·r. \\hence then a1·ise theo;;e dfl'cts? W lat·n 
thr LlatlJt•t• was empt.', .)-0·.1 cnuld prc3-, it into any fonn; 
\wt tlir ail· "itl1 '' l1irh it is fillet.I, prennh thb: the l'C
hi-;taurr )OU rxpuil-nrc "he11 it is fillet.I with air, pro'"es 
that that is rral mattcl' as well as anJ other substance 
that we arc ac-quaintrd with. 

We al'c ar<.:usfomctl to say, that a nsscl is empty, 
\\l1rn we han' pour·t•tl out of it the water \\hicli it co11-
tai11rd. 'J'h1·ow a bit or co1·k upon a bason of water, and 
l1a\ in~ put an empty tu1111.Jk1· o\ er it with the mouth 
<low1rn anls, f'Ol'CC it tluwn through the ''ater; the c01·k 
"ill show the s111·facc of the water within tho tumUlc1·, 
aml Joli will Sl'e that it will uot riss so high within as 
witlio11t tlic glas-.;; no1·, if you press cn1· so hard, will it 
1·isr to the same lcnl. Tile watn· is, thN·efore, 111·event
t•d t'rnm rising "itliin tl1l' t11111Ller, by some other sub
blance whirh alt·e;1dy occupies the insitle; which sub
stance is tlic ail· that filled the tum~1· wli~11 it was in
\"tl'led, and wliirh could not t:scape, on account of the 
bll}ll'l'iol' p1·eo;;s111·c of' tlte water. 

1n like manner, ha' ing opene<l a pai1• of common bel
lows, sto1, up the nozzle securely, and you "ill find that 
·mu cannot shut tile bellows, which seems to be filled 
~'ilb somcll1ing that yi<'lds a little, like wool; but ir you 
lmstop the uozzlt•, the air will be expelled, ancl may be 
t'dt against the hand. 

'Ylicn the ait· is at rrst, we ran move in it with the ut
most fac..ililJ; 1101· docs it oft't!1· to us a sensil.ile resistance, 
<-'XCt'pt the motion is <1uick, 01· the su1face opposed to it 
considerable, l.iut when tliat is the case, its rrsistance is 
w1·y sc11siblc, as may be easily pcrceh'ed by the motion 
of a fan. 

\Vhen air is in motinn, it c'mstitutes wind; wlih'h is 
11othi11g mo1·e than a current or stream of ail', v;wying 
in its fo1·ce, acrordiug to the wlocity with \\ hich it 
flows. 

'l'he invisibility of air, therefore, is only the conse
qurnre of its tl'ansparcnry; but it is possessed or all the 
rnmmo11 Jll'oprrties of matter. When a vessel is empty, 
~i\-~hc usual way of speaking, it is in fact st~ll fillrd \\ ith 

But it is pnssiule to empty a wssel even or the air 
which it contains, by which means we shall be able to 
u1~rovrr ~e\'Cl'al 1wo11erties of this fluid. The i11strnme11t, 
or marhine, by\\ hie Ii this operation is pe1fo1·metl, is call
ed an air pump. As it is by means nf this useful instru
ment that all the mrchanical properties of air· a1·e de
monstratctl, it will be 11cressa1·y to describe its con
stl'llclio11, and the ma1111c1· of using it, bcfol'C we i1roccetl 
to the expt•1·iments that at·e made with it. 

Plato CIX. Pneumatics, fig. l. is the ait··JH1mp that 
is nnw most in usl.". AA are two brass bal'reb, each ron
taining a piston, \\ ill1 a rnlrn ope11ing upwards. They 
arc worked by mca11"i of the winch B, which has a pin. 
io11 that fit~ inti) the teeth of th1~ racks CC, which al'e 
made upon tht· rndo;; of the pistons, an<l b) this means 
mons them up and dow11 altcrnAtcly. 

Un the square woollen frame DE., there arc 1•1aced a 
bra1;s plate G. grournl pl't·fcctly flat, and. also a b1·ass 
tubr, let into the \\·ooil, communicating with the two bilr
l'clS anu the COlk J, and OJll'lling i11to the CClltl'e of the 

2 

hra.:;i:; pla~~ nt a. Tl1f' gl~ss ,·r~Hl K. t~ lie rmptir11 or ex .. 
l1atht •d of itir, has its nm ground fJUlh' Hat, ;1!1d .1·11h1.tcd 
with a Lttle 1mrnaL.1:•,or lioi:;'s.t:1l'd, to 111aht• 1t Iii llltJl'C 
closcl)' 11p1111 tl~r Li·;:.~.,. 11late'or 1ht' p11mp. 1'11 ·-;c H"i~els 
arc calktl 1·q·ciH1·s. Jfa,i11:__~ •;J111l tl1t' «er· k I. t~1·• pist1)us 
arc wo1-kl'd by tlie "iwh: a11tl t!:f' ui1 l11·i11g· Rnll'n-i·d to 
escape \\.llt'n the piston i~ fn1·c1·t! 1\0\\ 11, IJl·rausi· il1t \Dl\e 

oprns t1p\\al'ds, Uut pren11tt·1l from 1·i·~11rn;1H.; it1lf• tbe 
ve&scl for tl1e same reason, U1c a·1·1·,·1\ {'1' 1s gr;.ul•ia1IJ ex
hausted, and will tlH'll IJt' fi:xetl fast 1p1i11 fht• 1rn1111J·}Jlate. 
By oprning the cock l, tht air 1·11slics agalll into the re. 
crh:er. 

" As light ~s air," is a common saying, )'d air ran be 
shnwn to ha.vc llHH'c writ;ht than is gc11c1·ally SU))j•osed. 
'J'akc a hollow coppr1· ball, oi· othrr nsscl. which holds 
a wine qual't, having a neck to screw on the plate ol' the 
air-pump; and aftc1· wrigliing it whrn full of air, exhaust 
it, and weigh it whrn empt); it will be found to have 
Jost sixteen grains, which show . ., tlrnt this is !he weight 
of e. quart of air. But a quart nf "atn· wrighs 14621 
grains: tlti'i dh·idcd by 16. <Juotcs 914 in J"ou11d num
bers; so that water i'l 91..t timrs as lira,·y as air nrar 
the surface of the earth. Tl1i!'i supposes air at a medium 
temprratu1·c anti rknsitJ; for these, ns wiJI be seen af
tcrwartls, are \·ariaUk. 

Whrn the 1·erriHr is placrd upon thr plafr of the •ir. 
pump without exhausting it, it may lie 1·rmnved apin 
with the utmost facility, because thrrc is a mass of air 
under it, that resists by its elasticity the 1wrssure on the 
outside; I.wt exhaust the recci\'cr, thus rcmo\·ing the 
counter-pl'essure, and it will be hel!l down to tho plate 
by the weight or the air upon it. 

What the prrss11re or the air amounts to, is exactly de
termined in tile following manner: 

When the surrace of a fliiid is c:xpoqrd to the air, it is 
prrssetl uy the weight or th• atmosphere rr111ally on ..... 
ry part, :\1111 consrquently r·cmains at rrst. But if thr p1'ts· 
sure is removed from an) particular put, the fluid must 
yield in that part, and be forced out nf its situation. 

Into the receiver A (fig. 2.) put a small ''essrl .. ifh 
quicksih'er, or any otlll'r ftuid, anti through the collAr 
of leathers at B, susprntl a glass tube, closrd, or lirrllt
tically sealed, as it is called, over the smnll ''rssel. ffaT· 
ing exhausted the rrrriver, let down the tube into lhe 
quicksilve1·, which will not risr into Ille tube a.1111111~ at 
tile receiYer continues empty. But rt•.a•lmit the air, and 
the quicksilver will immediately asceml. The reason 11( 
this is, that upon exhausting the rrrciver, lhe tubr i! 
likewise emptied of ~fr; and thr1·t•fo1·r, whrn it is im· 
mel'srd in the quicksihrr, and the air re.admittrd inta 
the receiver, all the surface. of the ftukk"il\'rr is µrr~ed 
upon by the air, except that po1•tion "hich lir!:I ahn,-e tlie 
01·ifice of the tu Uc; conseq1wntlv, it m11<.it a·1c;r in the tubt, 

~~f ~~~~~;~~1~r:~s;~ ~;'rc,~1·~~~11: 1 ~~1 ~~~::t 1;~111:~~0~ 1~vr11i:.~·1al~= 
hl•neath the tube, as the wPight of the air dues on rvtrJ 
otlu.•1· equal portion withnut the tube. 

Take a common syrin~r of any kind, and ha,:ing 
puslwd the piston to the f,irthest rnd, immrrse it into 
watt•1·; then drnw up the piston, anil thr water will fnl
lo" lt. Th~-, is owing to thr si.me cause ac; the la qt: \\:htn 
the piston 1., pulled up, the ai1· is d1·awn out c•f thr ~,·r1nge 
witu it, a11d the pl'essure of the atmosphero is removed 
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from the part of the waler immediately under it; cnnse
qucutlJ the \\ater is oLligetl to yieltl iu that pal'\ to the 
pressure on the st11·rarc. 

Jt is upon this p1·inciple \!hat all those pumps called 
sucki11g-pumps act: the pbton fitting tightly the insid e of 
the barrel, by bciug rab'wtl up, rcmores the p1·essu1·c or 
the atmosphe1·c from that !1art, and cousequeutly tl1c 
watc1· is d1·awn up by the pressure upon tlte bt1I'face. 

(n the beginning of lhc last ce11tu1·y, pl1ilosophcrs were 
or opinion that the ascent of water in pumps, was owing 
to \\hat tht·y callrd" Nature's aLhol'l'ence of a va.cuum;" 
am\ that, by mt!'ans of suction, fluids might !:le raisc<l to 
any ht:'ight whatcvet·. 

Galileo was the flrHt who discovered that it was im
possible to nisc watrl' highe1· than thirty-tl11·ee feet by 
suction only; and thence concluded, that not the poWC'l' of 
suction, but lhe prrssut·c or the atmosphere, was the 
cause of the ascent of water in pumps; that a column of 
water tliit·ty-th1·cc feet high was a counterpoise to one 
as high as the atmosphc1·r; au<l that, fu1· that 1·easun, the 
watcl' would not follow the sucker anv farther. 

His ptq1il Torl'icelli, conside1·e<l th3.t as mC'l'cury was 
fourteen times as hea''Y as water, a column of that lluid 
need only be one four·tcenth of the length of tine of water, 
to form an equal counterpoise to the pressure of the ail'; 
and acrordi11gly, haring filled with merr.nt·y a.~lass tube 
al.iout thrrc feet long, hHmetically scaled at one eml, he 
invcl'te<l it into a small IH\Son of mercury, and l'ounll, as 
he expected, that the mci·cury su!Jsidrtl to tile height of 
about twenty-nine inches and a half, and there remained 
sm;1,cndetl, leaving a space at the tnp of tl1e tube a per
fect \racuum; which ha~ been called, from the inventor, 
the rroriccHian vacuum. 

It was, huwcvc1·, some time after this expc1·iment ha<l 
hcen made, antl crcn afte1· it had been univel'sally agreed 
that the susprnsicm of the mercury was owing to the 
weight of the atmosphc1·r, before it was discovereU that 
the column of llH.'l'rur·y vaJ"icd in licig·ht, :rnd conse
q11e11tly that the p1·cssure of llie air was different at dif
ferent times. 

,.-!'his phrnomcnon was, howner, too remukabfe to be 
Jong un.obscl'\'cd. lt was i111possil.ilc to an>id obsen•i11g al
so, that the changes in llie height of the mercury \\"Cl'C 
accompa11icd, 01· \Cl') quickly succeedetl, by al tuations 
in the weather. lleucc the insll'umeut obtained U1c name 
of \\cathu-glass; aml from its also mrasu1·ing tlie weigl1t 
M the at10o!;plicl'c, it is railed the l.ial'Ometer·. lt is mne
ly a tube filled witli mercu1·y, and inverted into a l.inson 
ofthe sam<', lin\'ing a scale fixed at tl1e top to asccl'tain 
the rising unrl falli11g of the mercury, Uy the cl1an,gcs in 
Urn \Hight ol' the almosplic1·e. A more particula1· ac
<.:ou11t or th('. constl'uction an<l use of this instrument is 
givl'n untlCI' BARU~IETER. 

'l'hcl'lc effects a1·ising from the weigl1t and pres!Sure of 
the atmos11\11.~r<', han'. hct'H nhs11rdly attl'iUutetl to suctiou; 
a word '' hirli ought to be ex plod rd. as it com.' l.'J s a false 
n!Jtion of tht• cause of these and similar phcnomrna. rro 
p1·0H' that an C.:\liauHl'd receive I' i.:.: heltl do\\ 11 by tlie 
pt'f' (OSUl'C of tlir nlmnsphrn', take n11e ot>en at top, antl 
grnu11cl quite flat, as A fig. S, and ro\•e1·Nl with a lJl'ass 
11Jat<' H, \\ hith has a li1·nss ro<:l passing throu~h it, wol'k
ing in a roll:H' of leall1~r, so n_s t~> lie ail·-tight; to tide;: 
rod suspend a omall rccc11·c1· 111tbm !be large oue, a lit-

tic way fro1u Hie bottom; place tlir rccci\'C' l' A upon tl1e 
pump-plate. and exhaust it: it ,.,iJI now be fixed fast 
dim n; hut the ~mall rrceiH'r may lJe pulleU up or down 
witl1 pct-feet case, as it is itseH exhaust~d, antl all the 
ail· which su1·1·0111uled it rcmoYcd, consequently it cannot 
be exposed to any pressure, then kt the small one down 
upon tile platr, but not ornr the hulc IJy "hich the ait• i9 
extracted, and re-admit tlic air into the l:u·gc rccdve1·, 
which may then I.Jc removed; it will be found that the 
small one, hring itself cxliaustetl, is licltl down fast by 
the nir, which is now admitted round the outside. If the 
la1·gc recei\r1· is again put over it antl exhausted, the 
small one will he at Jibcl'ty; and so 011, as often as the 
cxpet·iment is t't'fH'atctl. 

A square column of quicksih7 CI' twenty-nine ancl a half 
inches l1igh, a11d an inch thick, \\'t•igl1s ju'it fl ftcen pounds, 
consccp1t·ntly, the air p!'esses with a wright equal to fif~ 
teen pounds upon every squa1·c inch of the cal'lhts sur
face: anti 144 times as much, 01· 21 GO puunds, upon cnry 
SfJllal'C foot. 

The earth's su1-face contains in round numbers, 
200,000,000 square miles; antl as cvc1·y square mile con
tains 27,87tl,400 square feet, thuc mustl.Je 5,5:-5,080,000, 
000,000 square feet on the earth's sul'face; which number 
multiplied l.Jy 2160 pounds (the 111·c~sure on each square 
foot), gins 12,0-lS,468,SOO,OOO,OOO,OOO pounds fur tile 
1n·essu1·e, or \\-lrnle weight, ol' the atmosphcrr. 

Reckoning the surface of a. mitlt.llc-sizt•d man to be 
about 14 square reet, he sustains a pre8St11'C from tlie air 
equal to S0,240 pouncls Trny, or 11 to us 2 C\\ t. anti J 8~ 
lbs. It may be asked, how it happrns tliat \\C arc not 
sensible of so great a 111·cssur1?? T!Jc ren':lo11 is, that such 
]'H'CSSUt'CS only are pel'CCi\7 ell by !IS, as move 0111" filJl'CS, 
and put them out of tlwir natural situations. Now the 
111·es;11re of' the air being equal on nll parts of tho body, it 
cannot possibly disp]are any of the filu·rs, but on the co11-
tJ"a1·y, braces, and keeps them au in theii· nlathrc situa
tions. But if the pressure is removed from any pa1'ticulal' 
part, the pressure on the neighboudng puts immediately 
becomes sensihlr. Thus, if you take a r·ccei\•er opeu at 
the top, and CO\' C'I' it \\hh ynm· ham], upon rxhausting 
the receiver, and so taking off the pressure from the palm 
of the hand, you will feel it pressed down by an immense 
wC'ight, so as tn gi,·e pain that wouh.I be insu11portabk, 
and ernJanger the breaking· of your hand. 

lf the top of the rrceiver is c0Yr1·ed by a piece uf flat 
glass, upun exliausting it, tlie glass will lrn lmiken to 
pieces by the incumbent \\eight; atlll this would hap11en 
to the rccei\'Cr itself, hut fo1· the ,arclirtl top, thnt resists 
the weight much more than a flat surf'acr. 

'This expe1·iment may he varicll, by tying a piece of 
wr"'1

1;Jatlder over the open mouth of the 1·ccl•ivrr, anti 
leKving it tu clry till it becomes as tight as a <11·,,111. u1,_ 
on exhausting the rccrh•cr, you will pr1'Ceivr the hladdci• 
1·rntl<'1·ed conravc, and it will yit·ld mol'e am! m111'C', 1rntn 
it breaks \\ith a ]null 1'e:Jl01·t, wldcli is ocr a8ionr1l o,. lhc 
air striking forrihly against the inside of the 1·ect~inr, 
upon Ocing re-admil~ctl. 
. ~ir i~ one of the mo~ ~ elastic botli C"s in naturr; that is, 
1t 1s easily comprer;sNI 111to lcl'l-s c·11111pa•·;. r1111l wht' n the 
]ll'Cssurc is remo\·cd, it immediately 1Tgaius its fu1·mcr 
bulk. 

Let mercury be poul'eu into a bent t ube AIJCD ( fig. 
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4.) oprn nt bot11 rncl•, to a smnll height as DC; then 
stuppi11g the rntl U \\ith a cork, or otherwise, ail·-tight, 
measu1·r lhf' lrngth of confined air DC, and pour mercury 
into thr olhl'l' leg AU, till the height aborn the surface 
of that in CD is equnl to the height at which it stands in 
the barometer at the time. Then it is plain, the air in the 
shortc-1· kg will lie comprrssd with a force twice as great 
as at first, whrn it po'isrssed the whole space CD; for 
then it \\as c11mpresscd only with the weight of the at
mosphrrt•, I.Jut now it is compressed by that weight, and 
the additional equal weight of the column of me1·cury. 
The surface of the mrrT111·y will now be at E; ant.I it" ill 
be fonnJ, upon nu·as11t·i11g it, that the space DE, into 
which the ai1· is cOmJH'<'sscd, ii; just half the former CD. 
Jf another rolumn of mr1·cury was added, rq ual to the 
former·, it wouM he reduced into onc.thi1·d of the space it 
fo1·merly occupil'd. 

Hence the density of the air is proportional to the force 
that compresses it. 

As nil the l>nrts of the atmosphere gravitate, or press 
upou earh othel', it is easy to conceive, that the air next 
the surf.u·e of the earth i8 more compressrd and denser 
than what it iq at some height above it; in thr same man
ner as if wool was thrown into a deep pit until it reached 
the top. The wool at the bottom having all the weight 
of ?.•hat was above it, would be squeezed into a less com-
1rn~"; thelft.Jer, or stl•atum above it, would not lie pressed 
quite so much, the one above that still less, and so on; 
till the upper one, having no weight over it, would be in 
its natural st~Lte. This is the case with the air, nr at
mosphere, that surrounds our earth, and accompa11irs it 
in its motion round the sun. On the tops of tile lofty 
buildi11gs, but still more on those of mountains, the air 
is found to be considerably less dense than at the level of 
the sea. 

The height of the atmosphere has never yet brrn ex. 
artly a~rertained; indeed, on account of its g1·eat rlasti .. 
cit)'. it may extend to an immense distanrtt, becoming, 
howe\ er, rarer, in proportion to its distance from the 
earth. 

It is ol>served, that at a greater height than forty.five 
miles. it does nut refract the rays of light from the sun; 
and this is usually considered as the limit of the atmo
sphere. In a rare1· state, however, it may extend murh 
f:u·ther. And this is by some thought to be the case, 
from the appea1·anre of certain meteors which have been 
reckoned to be 70 ot· 80 miles distant. 

Or. Cotes has demonstrated, that if altitudes in the 
air al'e taken in a1·ithmetica1 proportion, the rarity of 
the ail· will be in gcomeh'ic~\l proportion. For instance, 

At the altitude of 

~~i~~~&~~~~:~~~~=~=~ 
111ih·i; -:iho\f' 11.• Sll: liU'C ul tiH' t";\l'lh. l11l' illl' l"i 

~~;;:::A-

~~~H~~~§~~ gm_ 
~~~;~~~~~~~~~~gg~~-
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timrstlunoer and lighter tbau at the eai·tfi·, sutface. 

And hence it is easy to prove by calculation, that a cu. 
hie inch of such ai1· as we breathe, would be so mucb 
rarefied at the altitude of 500 miles, that it would fill a 
sphere equal in diameter t•the orbit of Salum. 

The elastic power of the air is always rquivalent to 
the force which corupt·esses it: for ifit """less, it would 
yield to the pressure, and be more compressed; \\88 it 
greater, it would not I.Jc so much rrt.luccrl; for actiun 
and re-acti"" are alwais equal; so that the elastic forte 
of any small pot·tion uf the air we breathe, is equal to 
the weight or the incumbent part of the atmosphere; that 
weight being the force which confines it to the dimensio111 
it possesses. 

'ro pt·ove this by an experiment, pour some quicktll. 
vcr into the small bottle A (fig. 5.) and srrew the brua 
collar c of the tube BC into the brass neck of the bottle, 
and the lowe1· end vr the tube will be immersed into the 
quicksilver, so that the air above the quicksilver in Ibo 
bottle will be confined there. This tube is open at top 
&nd ia covered by the receiver G, and large tube Eli'; 
which tube is fixed by brass rollars to the receiver, and 
is closed at top. This preparation being made, exhauat 
the air out ol'the t·eceiver G, and its tube, by putting It 
upon the plate of the air-pump, and the air will, by tbt 
same means, be exhausted out of the inner tube BC, 
through its open top at C. As the receiver and tuba 
arc exhausting, the air that is confined in the glass bot. 
tie A, will press so by its spring, as to raise the quiet. 
silver in the inner tube to the same height as it stands al 
in the barometer. 

Miscellaneous experimeT1ts. 
There is a little machine, consisting of two mills, 1 

and b, which are of equal weights, independent of each 
other, and turn equally free on their axles in the frame. 
Each mill has four thin arms or sails, (fig. 6.) fixed into 
the ax ts: those of the mill a, have their planes at right 
angles to its axis, and those of b have their planes para). 
lei to it. As the mill a therefore turns round in commoa 
air, it is but little resisted by it, because its sails cutthe 
air with their thin rclges; but the mill b is much rreisttd, 
bt·cause the broad side of its sails moves against the air 
when it turns round. In rarh axle is a fine pin near the 
middle of the frame, which goes quite through the ult, 
and stands out a little on each side of it: under thesepina 
a slider may be made to bear, and so hinder the millt 
from going, when a strong spring i• set or bent agaillll 
the opposite ends of the pins. 

Having set t_his machine upnn the pump-pl•!•, fig. I. 
draw up the shder tn the pins on one siclr, and 11tt tht 
spring at bend on the oppo•ite ends of tl1r pine; rhrn 
push down thr sliclrr. and tho spring arting rqually 
strong upon cad1 mill, "ill set them both g··mg 11·itb 
equal forces and wloritirs: but the mill a will run mu<b 
lm1ger than the mill b, brc•usr the air mah mutb l<1• 
resistanre against the edges of its sails than against the 
sides of the sails of b. 

. Draw up the slider again, and •rt thr eprrng upnn_tli• 
pins as before; then cov~r the- machine with the 1Trf1\·tr 

upon the pump-plate: and having oxhaueted the 1-e1rivir 
of air~ push down the wire (th1·ncgh the roll81" 1of ltl· 
!hers in the Mck) upon thr sliclrr, "hich "ill tli>en~•ll' 
it from the pins, and allow the mills to turn t«>LAd by !lit 
impulse of the sprint;; and ao there is no air in the rt· 
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ceiver to make any sensible resistance against them, they 
will both move a considerable time longer than they did 
in the open ai1·, and the moment that one stops the othei• 
will do so too. This shows that air resists bodies in 
motion; and that equal bodies meet with different de
grees of resista.nce, according as they present greate1' or 
less surface to the ail·. 

Take a tall 1·eceiver A, covered at top by a brass plate, 
throul!;h which works a rod in a collar of leathers, (fig. 
7.) and to the bottom or which there is a peculiar contri
vance for supporting a guinea and a feather, and for letting 
them drop at the same instant. If they a1•e let fall while 
the receiver is full of air, the guinea will fall much quick
er than the feather; but if the receiver is first exhausted, 
it will be found that they both arrive at the same instant: 
which lll'oves that all bodies would fall to the ground with 
the same velocity, if is was not fot• the resistance of the 
air, which impedes most of the motion of those bodies 
that have the least momentum. In this experiment the 
observers ought not to look at the top, but at the bottom 
of the rcceivru.•; otherwise, on account of the quickness 
of their motion, they will not be able to see whether the 
guinea and feather fall at the same instant. 

3. Take a receiver, having a brass cap fitted to the 
top with a hole in it; fit one end of a dry hazel-branch 
a.bout an inch long, ti~ht into the hole, amt the other end 
1ight into a bole quite through the bottom of a small wood
en cup; then pour some quicksilver into the cup, and ex
haust the receiver of air; and the pressure of the outward 
ail' on the smface of the quirksilver, will force it through 
the pores of the hazel, whence it will descend in a beau
tiful shower, into a glass cup placed under the receiver 
to catch it. 

Put a wire thro11gh the C'nllar of leathers on the top 
of the receiver, ant.I 6X" n bit of <lry wooil on the end of 
the wirn within th~ rPceiver; then exhaust the air, and 
]>ush the wire <lawn, so M to immerse the wood into a 
jar of' quicksilvo1· on the (l••mp·plate; this done, let in the 
air; and upon taking the.· wood out of the jar, and split
ting it, its pores will be found full of quicksilver, which 
the f•lrce of the air, upon Ueiug let into the quicksilver, 
drove into the wood. 

Join the two hl'ass hemispherical cups A and B to
getilrr (fig. 8,) with a wrt leath~r between them, having 
a hr1lr in the mit.lt.lle of it; then having srrewr<l off the 
handle at C, put both the hemispheres together anrl srrew 
them into the pump-plate, aRd turn the cock E, so that 
the pipe may be open all the way into the cavity of the 
hcmisphe1·es; then exhaust the air out of tlwm, and turn 
the cock; unscrew tho hemispheres from the pump. and 
having put on the handle O, let two strong mt>n try to 
pull the hemispht•1·es asunder by tile l'ings, whirh they 
will find hal'd to do; for if the diameter of the hemi
opheres is four inches. thoy will be pressed together by 
the external air with a forre equa! to 190 pounds; and 
to sJ1ow that it is the pressuJ'e of the air that keeps them 
together•, hang them by either of the rin~s upon tl1e hook 
of thr wire in the J'('teinr A (fig. s.) and, UJ)lm exh1rnstp 
ing the air out of the rcccivcl', thcv will fall asundrr• of 
themselves. -

Screw thr rnd A ~f the brass pipo AB (fig. 9.) into 
thr pump-plate, and tul'n the cork c until the pipo is 
open; !hen Jlllt a wet leather on the 1>late c a, fixed on 

the pipe, and cover it with the tall receil·ri· GH, whirh 
is close at top; then exhaust the air out of the l'eceivcl·, 
anti turn the cock c to keep it out; which done, m1sercw 
the pipe from the pump, and set hs end A into a bason 
of water, and turn tlie cock e to open the pipe; on whkh, 
as there is no air in the receiver, the }Jressure of the at
mosphere on the water in the bason will <lrive the water 
forcibly through the pipe, and make it play UJl in a jet 
to the top of th& receiver. 

Set a square phial upon tke pump-J>late, and having 
covered it with a wire cage, put a close receiver o\'er it, 
and exhaust the ail• out of the rcccivcl'; in doing wliich, 
the air will also make its way out of the phial, through a 
small valve in its neck. When the air is exhaustctl, turn 
the cock below the plate to re-admit the air into the re
ceiver; and as it cannot get into the phial again, because 
of the valve, the phial will be broken into some thousands 
of pieces by the pressure of the air upon it. Had the 
phial been of a round fol'm, it would have sustained this 
pressure like an arch, without breaking; but as its sides 
are Bat it cannot. 

1'o show the elasticity or spl'ing of the air: tie up a 
very small quantity of air in a blat.l<ler, and J>ut it under 
the receiver; then exhaust the air out of the receiver, and 
the air which is confined in the bladder (having nothing 
to act against it) will expand by the force of its spdng, 
so as to fill the bladder completely. But upon letting the 
air into the receirnr again, it will overpower that jn the 
bladder, and press its sides close together. 

If the bladder so tied up is put into a wooden box, and 
bas twenty or thirty pounds weight of lead placed upon 
it, and the box is covered with a close l'cceiver; upou 
exhausting tl1e air out of the receiver, that which is con
fined in the bladder will expand itselr so as to raise up all 
the lead by the force of its spring. 

Screw the pipe AB (fig. 9,) into the pump.plate; place 
the tall receiver GH upon the plate ca, as before, and 
exhaust the air out of the receive!'; then turn the cock e 
to keep out the air,. unscrew the pipe from the pump, and 
screw it into the mouth of the cop1rn1• vessel C (fig. 10.), 

~!~e~c:~~lnl~~~i~!c~~~n a~1~stth~b~;~i~1;l!r ~::~dai\;.i~!111;~~1te~·~ 
confined in the copper vessel will foJ'ce the water up 
through the pipe AB in a jet intn the exhausted rt.'cciver, 
as slrougly as it did by its pressure on the su1·[ace of the 
water. 

If a rat, mo1.1sr, or bird, is put under a receiver, and 
tlic air is exhausted, the animal \\ill be at fil'st oppressed 
as with a g1·eat weight, then gTow convulsed, a.ml at last 
rxpil'e in all the agonies of a most bitb·r and c1·11el death. 
But as this PXJ>Priml'nt is too sharking to mostsprctators, 
it is rommon to substitute a machiue caHcd the lungs
glass in place of the animal. 

If a buttf-'l·fly is susoendcd i11 a rrreh•cr, by a fi11e 
thread tied to nnr of its horns, it will flv alwut in the 
rrceh ('J' as long as it continurs full of ai1·;· but if the ait• 
is exhausted, thuu~h U1 e animal will 11ut die, ancl "ill 
continue to fl.uttPr i1s wings, it ranw>t rrmo\'C it~elr from 
the place where ii lum.p;s. in the middle of' the tTl'l'inr 
unt il the air is let in again, am.J thrn the ani111al will n; 
about as befo1·r. 

Put a ro1•k int<> a S') ':l t·r phial, srn ol fi\ :t ln with wax 
or cement; and put tlie l!hial Oil !he 1rn11111-11Late JJoiU1 tb• 
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wirr r~i:;r, nn.1 ron·r it with a closr receiver; thrn ·ex
haust lhc ;\ii· out of the l'l'rrher, and the ait· that was 
riirkN..I up in thl' phial will b1·l'ak ito~1twa1·dc; by the fol're 
or its sprint;, 1.Jl'C<\llSC lht•1·c b no air J1·1't on the oubitle of 
tht pl1ial to art a~aiui;t that within it. 

}lut a !-ihl'h·c!lrd appk under a close rrct.•ivcr, and ex
haust the <\ir; the spring of air within the appJc will 
plump it out, so a'i to cause all the wl"inkks to llisap(irar; 
lint upnn ktti11:; the air into the receiver ag.lin, to press 
111•nn tlH· apple•, it'' ill instantly return to its former de
l'on l'(I uml shl'indkd f3tate. 

'l'ake a l'resh <·gg, aucl cut off a little of the shell and 
film rl'om its smallest rnd, then put tlte C'f!g UlllirI' a 1·e· 
nin1·, and pump out the aii-; upon which all the contents 
uf the l'gg \\ill IJe fu1·ced out iuto the rec<'iVC'l', Uy the ex
pan~inn of a small bubl.Jle of air containC'd i11 the gt·cat 
cud, lH~twc:t·11 the shrll and film. 

l'ut some w~\l'm beer into a glass, and having set it 
on the pump, cover it with a close receiver, and then ex
httnc.;t the air. Whilst this is doing, and the prcssu1·e 
more and more taken off from the beer in the glass, tl1e 
air in it \\ill l'Xpand its('lf, and rise up in innumeraUlc 
IJublJles to thC' surface of the Uecr; and thence it will be 
takcu a\\ ay with the other air in the rf'ceivcr. 'Vhen 
tllf• J'{'l('in•r is ntarly exhausted, the air in the beer, 
"l:id1 coultl not di-,t•utanglc itsrlf quirk enough to get off 
"itli the 1·rst, ''ill now expand itself so, as to cause the 
lJH'I' to ha' t' all the appcara11ce oi boiling; and the great
est pad of it" ill go ove1• the glass. 

Put some water i11to a glass, and a. bit of d1·y wain
scot or other '' ood into the water; tl1en cm•rr the glass 
with a rlosc l'l'C<'ivcr, and exhaust the air; upon whirh 
the air in the wood, ha' i11g lihcl'ty to expand itself, will 
come out plentifully, and make all the water to Uullblc 
about the wood, especially about the ends, because the 
11ores lie kngth-\\iSC'. A culJic inch of dry wainscot has 
so much air in it that it \\ill continue bubbHug fur near 
Lalf an hour. 

Let a large piece of co1·k be suspended by a tl1read at 
one end uf a Lalanct, and counterpoised Uy a leaden 
weight, suspended in the same marner, at the other. Let 
tl1is balance be hung to the inside of the tnp of a large re
cciHt'; which being set on the pump, and the ail· ex
hausted, the cork "ill JlH'JHrndernte, and show itself to be 
he;Hier than tho kad; Uut upon letting in the air again 
the er1uiJillrium will be 1·estored. The reason of this is, 
that since the ail· is a fluid, and all bodies lose as much 
(If their absolute wei~ht in it as is equal to the weight of 
theii· bnlk of the fluid, the cork being the larger body, 
loses mo1·c of its n,al weight than the lead docs; and 
therefore rnust in fart be l1eavie1'. to balance it under the 
disadranta;;c of losing some of its wei.i;lit; \\ hich disad
,·antage IJ<'i11g taken off Uy removing the ail·. the'-bodies 
tuen graYitate acco1·di11g to their 1·eal quantities ur mat
ter, antJ the COJ'k \\ hich balanced the kad in air, sho\\s 
i.,..'.f to be hea\icr wlun in \·acuo. 

Set a lighted cand1e up<>n the vump, an11 co,•er it with 
a tall receinr. If the 1·cnh·er holt1'3 a gallon, the can
dle will burn a minute; and then, after ha,·ing ~rac1ually 
decayed from the first instant, it \\ill go out, which shows 
that a ronstant supply of fresh air is as necessa1·y to 
feed flame, as auim;;l Jife. 

'fbe moment when the candle goes out, the smoke will 

hP S<'Cll to asrrnd to tl1c fop of the l'l'('('i\ rr, ~ntJ there it 
\\ill form a sn1·t of doud; lint upon exhauslrng tlu~ air, 
tile smoke will fall 1l1rnn fo the IJ.1tl11m of the l't.'Ccirrr, 
and leave it as clear at thC' top a"I it wa"i bt.·fu1·c it was 
srt upon the pump. This slH•\\S th<it snwke d1Jrs not 
ascend on acrou11t of it~ l.Jl'i11g po-;itin·ly li~lit, but be. 
cause it is lightu than ai1·; anti ih lalli11~ tn the Uotlum 
\\lum the air is taken awn\, shows that il is not destitute 
uf \\right. So most so1·ls of \\ood aset·ncl 01· swim in 
\\atcl'; and )'rt there arc 11onc \'\ho t.loullt of tl1e \\ootl'd 
ha'"·ing gr::l\ ity 01· weight. 

Set a hdl on the pump platr, havin,i:; a confrirnnrr so 
as to l'ing it at J>lcas11n•, ant.l coHJ' it with a reninr; 
tl1cn make the dapper sti·ikc against the lwll, aud the 
sount.1 will he \'Cry \\di h<'m·tl; but ex~1aust thr l'fceivrr 
of air, and then, if the clappc1· is made to strike en1· so 
hard against the brll, it \\.ill make no sound;\\ hich shu\\s 
that air is absolutely ncccssa1·y fo1• the pl'Opagation or 
sound. 

OJ conde11sed air. It has been shown, that air ran be 
ra1·1:ficd, or mac.le to expand; we now J>roceed to show 
that it ran also be condensed. or pressed iuto less space 
than it generally occu1>ies. The insll·umeut used for this 
purpose is called a contJcnscr. 

Fig. 1£, reprrsents a maC'hine of this kind; it con!\ista 
of a bt·ass I.Janel, containing a piston, which has a valve 
opening down\\arils; so that as the piston is rais('(J, tile 
air pass<'s through the ,·aln; but as th<' pistou is 1>ushtll 
dcrn n, the air cannot return, anti is thct'efore forced 
tliro11gh a val\"e at the bottom of the burel, that allows 
it to JIRSS tl11'0t1gh into the 1·ec-eiVf'1' Il, but lll'C'Vrnts it from 
returning. 'Thus, at crnry stroke of the piston, mou 
ai1· is thro\\n into the rccchc1·, which is of \'ery tl1kk 
and strong glass. The i·cceint• is held do\\ n upon the 
)>late C by the cross piece D, l\Hd the screws 1':~'. The 
air is let out of the receiver by the cock G, which com
municates with it. 

A g1·eat variety of experiments may be p<rformed by 
mrans of condensed air, a ft.w of which we &hall htre 
enumerate. 

The sound 01 a bell is much loude1· in condensed tbaa 
in common air• 

A phial that would bea1· the prrssurc of the common 
atmosphere, when the ai1· is exhausted from the inside, 
"ill Ue broken by condensin~ tile air l'ound it. 

A very beautiful fountain maJ be math• by condensed 
air. ProCul'e a strong covprr nssel, fig. 13, ha,·ing a 
tube that screws into the neck of 1t so as to be air-light, 
and long enough to reach to nrar the bottom. Having 
pour<'d a quantity of water into the vessel, but notenougll 
to fill it, and screw~d in tl1r tt1hC', adapt to it a conden· 
sing eyringc, and com1ensc th<' ail· in the vt·ssel; shut the 
stop-cockt and u11screw the S) 1·in!:;('; tht'n, 011 opening the 
stop-cock, the air acting upon 1hc ''"ate1· in the n•s!'tt.'I, 
will fol'Cl' it out into a jet of nry gn·at Jieip;lit. A num· 
her of different kindq of jets ma~' bl' scrc\\ ed on the tube, 
such as stars, wh~eJs, &.c. fun11i11g a \'cry pleasing ap
pearancr. 

Dr. Hook inv('ntr<l the ga~c, 01· instrument for mta
suring the dl'gt·ee of ra1·cfactirm. or exhaustion, produ· 
ccd in the recei\'e1·, and \\ likli i,.; a nrccssary app<'nclage 
to the air.pump. If a IJuomelt:l' i"i included be11r.tth the 
1·ecciler, the ruercu1·y will st~nd al the same height all ill 
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tl1e open air; but wl1e11 the reccirer brgins to be exhaust
ed, the mercu1·y will desccud, and r·cst at a l1eiglit "Iii ch 
is, in proportion to its formC'r height, as tlie spring of' 
the air remaining in the receirnr, to its sp1•ing befot·c 
exham1tion. Thus, ii the height of the mCl'cury, after 
cxhauslion, is the thousanUtl1 part of what it was l>cl'o 1·e, 
we say that the air in the receiver is rarefie<l 1000 times. 
On account of the inconvenience of including a Uarome
tc1· in a receiver, a tube, of six or eigl1t inches in lcng!h, 
is filled with lTif'rcur·y. and inverted in tlie same manner 
as the baromete1•. This licing included, answet•s the 
same purpnse, with no other difference, than tliat the 
tnc.rcury dues not begin to descend till about th1·ec-fourlhs 
of the air is exhaustr.<1; it is called the short barometcr
!';•1'•· This is generally placed detached, but communi
cating with the receiver lly a tube concealed in the frame. 
as is 1·et11'csented at fig-. 1. Others place a tultc of a 
greater IC>ngth than the barometer, with its lower end' in 
a vessel of mercury, exposed t1J the pressure of the air, 
white its upper end communicates with the receiver. 
Hece the nicrcury rises a'i the exhaustion proceeds, an<l 
the pressure of its remaining ail· is shown by the differ
ence IJctween the hei.ght and that of a bal'Umcter in the 
room: this is called the long ba1·umeter-gagc. 

'J'hesc gages are not often con.c;tructed so as to answer 
the purpose of showing great degrees of exhaustion; fol' 
the mcrcur·y, though at first boiled to clear it of Ilic nir 
anrl moisture, that adhere to it, af1d render it scnsil>ly 
li.~hter, gradually becomes again contaminated by cxpo
sut·c to tl1c ail· in the bason of f'ither ga,gr. They can~ 
not, therf'l'orr, in strictness, be compa1·ed to a good ba
l'ometcr, in which this dors not happen. If the tubes of 
the g:tges are less than half an inch in diamete1·, tlic mer
cury will be sensibly rrpellell downwards, so as to l'C· 

rJ11ire a correclion for the long gage when com11arcd with 
a Lrnl'Omrter whose tnbe is or a different bore, and to 
i·endcr the short gage useless i11 grrat exhaustions. 

Thus, fo1· example, if theshni·t gage has a tube of one. 
tr11th of an inch in diameter, t.he mercury will fall to the 
level of the bason, wllrn tlte exhaustion is 150 times, and 
will stand below the level fol' all greater degrees or rare
faction. 'l.'hcsctliHkulties maybe all removed,L.iymaking 
tile short gage in the form of au inverted syphon, with 
one· leg open, ancl the otllc1· lirrmetically sealed. ll must 
IJc co11frssec.l, howevel', that it is diflkult to I.Joi! ihe mer
cu1·v in these. 

J.n using the air-pump, every substan,..e containing 
moist111·e shoulll be l'Cmovcll from the pump-plate, as wa
ter as.'mmcs the form of an elt\stic vapour when tlir pr·cs
s111·e ol' tile ntmuspi1f'l'e i.i;; taken away. The rrcci\'u1·s 
used fo1·mcrly to be :placPcl upnn the pump-plate, on 
lcathrrs soaloi.ed in water or oil; but l\fr. Nai1•nc cliscov
crrd that an elastic vapour aroscfrom this, that consider
ably affrdrd tlie gage, and Jll"l'''rntcd it from showing 
the 1·cal de.~1·('c of rarefaction of tile air. lnstrall of the 
lcathns in 11lare under th~ 1·ecci,·e1·~ the l!cst wa." is, to 
J1a,·e the p111111• -plat.1· g1·ot111!1 perfectly flat, and also the 
edge of the J't('('iver, which shnuld he 1·ublietl with a little 
hog's-Jard ur s~l't pomat1nn, whirh will perfectly ~xclude 
tile Hit•. arul will not affol'(l any moistu1·r. The pum1)· 
plat(' and the receiver· should br wipe<l very clean. 

\\rhen i<•athe1·s arr. used. the !Jaromctcr-gagr~ wiJI not 
show the dcgl'cc ol' i·arefaction uf ll1c air; whirL, however, 

may be ascertained by a goge invented by l\fr. Smcaton, 
and railed, f'rom its for·m, the pca1'-gagr . It conc;ists of 
a glass vessel, in tl1e form of a pear, fig. 11, and s11llici
cnt to liold about half a pound of mN'cury: it is open at 
one end, anti at tho olher encl is a tube hel'metically dvs
ed at top. 'The tube is gratlnateli, so as to rep1·esC>nt rrr 
po1·tiouate }H1.,.ts of the whole capacity. 'I'liisg::;; 
ing tlic cxlit1•1stio11 of tltc i·ec·ei\'c1·, is su . .:;pcn11rr1 1n y 
a slip ol' wire, over a ristrrn of' tnf'l'CU1'y, placcu alsu Pl 

the rrcriver. When the pump is \Yorke1I as much as is 
tlrn11glit necessary, t he gage is kt down into the mrrru
ry, anti the air rc.atlmittrd. 'l'he mercury will immedi
ately rise ·in tlic gage: I.Jut if any ai1· remaiHe<l in tl·e re
ceive1·, a certain p01•t ion Pf it would I.le in tlie gage; and 
as it would occupy the top of the tube above the mrr
cu1·y, it would shuw by it.c; size the degree of exlia11.c:;tion; 
fo1· the bubble of air would be to the whole contf'nts of 
the gage, as the quantity of air in the exhausted 1·cccivcr 
wou.JU to an equal volume of the common atmospheric air. 
1f tlic receiver rontai11ed any elastic vapour genrrntcd 
during the rm·cfaction, it would be condensed upon tile 
r·c-admission of the atmospheric air, as it cannot subsist 
i11 the usu a.I pressul'c. The pear-gage, thrrrfore, shows 
the true rprnutity of a(mospheric air left in t11e recei,·er. 
Hence it will sometimes indicate that aJI the perma1w11t 
air i.5 exhausted from the receiver, except abO'l1t 70);000 
p~rt, wl1cn tl1c otlu•t· gages do not show a drgrec of ex
haustion of mo1·c than 200 times, and sometimes much 
less. 

Particular care should be taken, after making any ex
periments wl1ere vapour has lrnen generated. to clear the-
11ump of it, before any other experiments arc attempted; 
for the vapour l'C'mains not only in the receiver, but also 
in the tubes ant.I barrel8 of the pump, and will, when tile 
air is again rarefied, expand as before. To c1ea1· the 
pump of this vapour, take a large 1·eceiver, and wiping· 
it very dry, exhaust it as far as possible. 'I'he expansi
ble vapour which remained in tl1c banels and the pipes, 
will now be diffused through the rccei,-er; and, conse
quently, will be as much ra1·er, than it was berorr, as the 
aggregate capacity of the receiver is larger than that of 
the pump antl pipes. If the receiver is Jal'gc, one ex
haustion ·will be sufficient to clear the pump so fal', that 
what rcm~ins can be of no consrquence. Hthc 1·creiver 
is small, tlie operation should be repeated two 01· thrco 
times. 

In all mercurial experiments with the air-pump, a. 
sho1·t pipe must be screwed into the hole of the plllTI[J· 
plate, so as to 1·ise altove it about half an i11rh, to pre 
vent the quicksih·er from getting into the aii·-pipc anti 
bal'l'els, in ra'!e any snuld accitkntally be spilt O\'l'l' the 
jai•; for if it gets into tlie barrels, it spoils them, by loosen. 
iug the solder, amt cm·ro<ling the b1•as.<;, 

With rcs1rnrt to lhe leathers, if yo111· pump-pl a to i• not 
ground, tl1cy a1·c abs1>Jutely necessary; they slinuld bo 
previously soa.kccl in oil from whirb the moist111·.· ha'> hern 
cxpellC'tl by boiling, or hog's-la1·<l '" ith a Jittlc bee's-wax, 
which gh'es a clamminess \'Cry propel' for tlic puq10sr. 

Jt is cvitlent, that the vacuum in the rercinr of tho 
niP-pump. can never l.1e perfect, ~hat is, the air ran 1wn•r 
be entirely C'Xhaustrd; for it is the sp1·i11~ oft hr :.li1· in the 
1·crl"in·r, that rnisrs the rnlvc, anti fot·ccs its way into the 
bal'rcl; aud the barrel at each suction cnn oul) take 
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an•\) a ce1·tain part of tl1e iemaining air, which is in 
propnl'tif,11 to the quantity bl' fore the sh·okc, as the ca· 
parity ol' the barrel is to that of the Land and receiver 
ad<kd togrther. 

This, however, is an imperfection that is seldom of 
much con'if'qucure in prartkr, because most air-pumps, 
at a crrtain period of the rxliaustion, cease to act, on ac· 
count of their impe1·f'cc:t ronc;trurtion; for the valves usu. 
ally consist of a piece of oiled bladder tied over a hole, 
so that the air is at libe1·ty to pass by lifting up the 
bladder, but canuot 1·eturn again; antl thus thct'e will 
unavoidably be a small space lcl't Let\\een the lower valve 
and the piston, when down. 

Now, it will happen, when the air in the receive•• is 
very rare, that its spring "ill not be sfrong enough to 
overcome the adhesiou of the bladUet· fot'ming the lower 
Yalve, which consequently will remain shut and the ex. 
l1austion cannot proceed. Or, befol'e thi'i pet·iod, it may 
happen, thattbe ail' between the valves when the piston 
is up, may be so small as to fie in the space between the 
two valves when the piston is down, without being suffi. 
ciently condenst·d for its spl'ing to o\'Crcome the adhe. 
sion or the bladde1· fol"ming the upper vahe, and the 
weight or the atmosphere that presses it: in this case, 
the uppe1· valve will remain shut, and the exhaustion 
cannot proceed. 

Various mode1·n improvements in the air.pump, obvj. 
ate these intonvcnienccs in a grrat degree. Mr. Smeaton, 
a very ingt·nious mechanic, e11la1·ged the size of the low. 
e1• nlve; and, to stregthen it, supported it on a brass 
grating, resembling a honry-comb. This allowed the 
val\'e to rise mol"e easily. He also covered the top of 
the barrel, making the piston-rod wo1·k through a col
lar of leathers, by which ho took Off the pl"eSSUl'O of the 
atmosphrre from the piston.valve, which acted against 
the rarefied air in the receiver. Pumps 011 this con· 
stuction have been made by N <tirne, and other artists in 
London, and have answered extremely well. 

The air.gun. This pncumatical instrument is an inge· 
i1ious contrivance, "hich \\ill llrh'e a bullet with great 
violence, by means of condensed air, forced into an iron 
ball by a condenser. Fig. 14. represents the condenser 
fo1· forcing the air into the ball. At the end a of this in
strument is a male screw, on which the hollow ball b is 
scre\\cd, in order to be filkd "ith condensed air. In the 
inside or this ball is a valve. to hinder the air after it is 
injected from making its esrai'e, until it is fo!"ced open 

~~.~~~~:e~1::~s:u~h~~':i,~,'~~1 :~~n:e:~i~[ ~~fv~"~\:::·i;~~I; 
ronsi1lerable force to a gl"eat distance. 

When you condense the air in the ball, place your feet 
on the iron cross h h, to which the piston.rod d is fixfd; 
thrn lifl up the barrel ea, by the handles ii, until the 
end or the piston is brought between e and c; the ba,·rel 
a c will then be filled with air through the hole e. 'I'hrn 
thrust down the barrel ac Ly the handles ii, until the 
piston ejoins with the neck of the iron ball at a: the air, 
being thus rondensed between e and a, will force open the 
nhc in the ball; and when the handles ii are lifted up 
a~ain, thr vahe will cloae, and keep in the air; so by ra· 
pidly rontinuin.; tloe stroke up aml down, the ball will pre
sently Le filled; after "hirh. unscrew the ball off the ron
tleuser, and screw it upon another male screw, which is 

ronnected with the ban·el, and goes through the stock 
of the gun, as represented fig. 15. T\\(')Vt' dwts. or air 
ha,·c been injected into a ball of s.75 inches in diameter, 
which has discharged 15 bullets with runsidc1·able force. 

'l'hcrc arc many contri,·anrt>s in constt•ucting air.gun1, 
some ham a small barrel contained within a large one; 
and the s1rnre between the two b~u·rrls sel'\'CS for the ft· 
ccption of condensed air. In this so1·t, a rnlve is fixed 
at a, (fig. 15.) with a conclenS<'r fixed to the barrel, and 
continurd through the butt.end to c, where the paston .. 
rod may be always left in. Place your feet on tl_ie piu, 
and the whole gun serl'rS instead of the handles 11 (fig, 
14.) to condense the air in the barrel. . . . 

J<'i!l'· 17. is a section of the gun, by winch the principle 
of its action may be fully understood: the msul" barrel K 
is of a small borr from "llich the bullets arc shot, and a 
large•· barrel CDSR is on the outside of it. In tho 
stock of the gun is a syringe S, which forces in the air 
through the valve EP into the carity between tho two 
barrels. The ball K is put into its place in the same 
way as in another gun. There is a valve at SL, which, 
being opened by the trigger O, 1iermits the air to come 
bPhind the bullet, so a~ to drive it out with g1·eat force. 
Ir the valve is suddenly openrcl and closed, onr charge 
of contlrnsrd air may make sneral discharges of bullt'ts; 
berause only part of the air will go out at a timr, and a 
fresh bullet may be put iAto the place K. 

'rllC magazine air-gun diffors from the comm•m one, 
only by having a serpentine barrel, ~d1ich co11tains tea 
or twehe balls; these are hl'ought into the shooting bar
rel irncccssively, by means of a levrr, nnd they may be 
discharg-ed so fast as to be nearly of the same use as so 
many ditfc1·cnt guns. 

Fig. 1 s. shows a section or the gun, or at least. ae 
much of it as is necessary to give a co111plctc idea of the 
whole. A E is part of the stock; G the rud of the iujr~
tion syringe, with its valve H, opening into the cavity 
l'"F between the barrels. KK is a small or shooting 
barl'el, which receives the bullets, one at a timr, from the 
magazine ED. which is a ser·ptntinc cavity. \\'IH•t·c the 
bullets a!"c lodged and closed at the rnd D: the circular 
part is the key or a cock, having a C) lindl'iral hole, IK. 
through it, equal to the bore or the small barrel, and 
forming a pal"! of it. When the lock is taken off, tho 
sevel'al parts come in \'iew, by meanR of "hirh the dis
charge is made, by pushing np the 11in P 1'• whirh riSt'• 
and opens a nlvr, V, to let in the air a!l'aiust the bullet 
I, from tlie cavity FF, which valve is imnw1\iatdy shut 
down aJ;-ain by rnrans of a long spi-ing of b1·asR. NN. 
'I'his valve V, being" rouical piece of h1·ass, gronml \'e~y 
true, will I.le suffirient to confine the air. 'l'o mnkc a dis· 
charge, pull the trigger zz. whirh thrnws up thr St rr y 
x, and disengages it from the notch x, 11p1m \!.liich tliu 
strong spring WW moves thr tumbler T, to "hirh the 
cock is fixed. The ernl u of this tumbler, bears down the 
ent.1 "O of the tumlili11,; lever R, which by its otlwr er11l .,,. 
raises tloe Oat end, I, of the horizontal lrHr Q. loy which 
mea~s the pin Pp is pushed u11. and oprnhl.";' 1 li1· n.h'e 
V, discharges the bullrt. To brin~ annthc>r bulH in· 
etantly to succeed to J, there i• a part U rallrd th" ham· 
mer, represented in fig. 19. whirh tnl'n~ thf' rock l!O as 
to place the cylindric bore of the krv f kin any •ituafrm 
required. Thus when the bullet is in t~e gun, the ~ol'e 
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of the kt')' coi11ddcs wilh lhat of the barrtl KK; but 
when it is discha1·gecl, the hammer His instantly ln·ought 
clown to shut the pau of the gun; by which motion Lhc 
bore of the kev is tur11ell into thcsituationik, so as to 
coincide" ith ti1c oi·ificc of the magazine; and u11on lif't
ing the gun up1·i!l'h!, the ball next the key tumbles into 
its cavity, am! falling behin<l two small springs ss fig. 18. 
is by them detained. 

Jlmerican tiir-7nw1p. It would not come within the li
mits of this wo1·k, to cnurnnatc all the improvements, an<l 
different mu<lcs of co11sh'udion, used in this instrumcut. 
The latest :ue the air· putn}JS made by Haas an<l Hurter, 
Cuthbertson, and Pl'incc, each of which has 11articular 
advantage•. 

We shall however give a perspective ''iew of the air
pump invented by l\11·. Cuth\.Je1·tson, which is so excel
lent in its structure, amt so powerful in its etfects, as to 
demand in the present imtll'ovetl state of science, a parti
culal' notice a111.l dcsc1·iption. See Plate CX. l:>neumatics, 
Cuthberton's air-1H1mp. rrhe two pl'indpal gages of 
this pum1J are screwed in their places; but it is not ne
cessary that these should be used together, except in 
expc1·imcnts that require great nicety, and very exact 
exhaustion. In common cases eitl1er of them may be 
takrn away, ant.J a stop-screw 1mt into its place. \Vhen 
the prar·gagc, which has been already c.lescribed, i~ 
usell, a small ro1111<l plate, large enough for the l'Cceiver 
tu stand upon, must tii·st be sc1·ewed into a hole at a, but 
when 1his gage is not used this hole must he closed with 
a stop-i:;crcw. \Vhen all these gages are used, and the 
l'C' t' t?iVt.'I' is exhausted, the Stop-SCl'eW Il, at the bottom Of 

tho pump, must be unscrewed, to admit the. air into the 
nccivc1·; hut when the gages are not all used, the stop
scrcw at a, or either of the others in the place of gages, 
may be unscrewed for this purpose. 'l'he mechanism 
and object of the barrels D, D, the racks C, C, the 
11latc G, and handle H, will lJC easily understood from 
the figure. CD fig. 2, rcpl·esents a section of one 
of the barrels of tl1e pump, F the collar of leathers which 
renders it air.tight, Ga hollow cylindrical vessel to con
tain oil; R is also an oil.vcssd, \Yhich receives the oil 
th.at is driven witl1 air through the hole cw, when the 
piSton is drawn upwards; and when this falls, the oil is 
carried uvrr with the ail• along the tube 'r, into the oil
vessel G: cc is a wire which is driven upwards from the 
hole aa by the passage of the air; and as soon as this is 
escaped, falls <lown again by its own weight, shuts up 
tlie holr, and prevents any air from returning hy that 
way into tile bancl; at dtl arc fixed two pieces of brass, 
to keep the wire cc in such a direction as may preserve 
the hole air-tight. II is a cylindrical wire, which car-
1·ies Che l)iston I, aml is made hoHow to receive a long 
wil•e l/q, that opt•ns and closes the hole. L, which fo1·ms 
the comntunication with the receive1· standing on Urn 
plate: m is part of a -pipe, one end of which is screwctl 
into the wire qq. that opens am\ shuts the hole L; and 
1111011 the othn rntl 0, is srrewetl a nut, which, stopping 
in the smaller p:u't of the hole, prevents the wire fr1un 
being liftrd too high. 'l'bis wire and screw are more 
cleal'fy S<'Cn in fi[2;. 3; thry slide through a collcu· of 
leat1H'l''1 1"1' (srr fi~~. 3 and 5.) in tl1c middle of the pis
ton. Figures 5 and 6. a1·t• the two main pat·ts which 
compose the pistuu; auu when tho vicccs iu figs. 7 amt 4 
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a1·e added to it, the \\hole is repl'C'Scnte1l in fig. S. Fi .. 
gul'c 5 i~ a piece of brass, turned in a conical foi·m, "ilh 
a sl1ouhl'!r or ledge at tlie bottom; a long female screw 
is cut into it, alJout two-thirds of its lc11gth; antl lht~ l'C

maining )lat't of the hole, in which there is 110 sc1·cw. iq 
about tile same-sized diameter as the screw p:H't; cx:cc>pt 
a thin plate at the cntl, which is of a b1·catlth exactly 
e1p1al to the thickness of qq fig. 2, That part of the in
side uf the conical piece or Lu·ass, in "liich 110 tlH'rad is 
cut, is filled with oile<l lcathrrs with holes in them, 
thrnugh which qq can slide air-tiglit; there is also a 
male screw with a hole in it which is fltt c1l to qq. anrl 
scnrs to pl·ess <lown the leathers rr. In £ig. 6, aaaa. is 
the outside of the J1isto11, tile inside of w!Jich is turnecl 
exactly to fit the outside uf fig. 5; bb are 1·011ml lcathc1·s, 
cc i!> a circular plate of brass of the size of the leathrl·s, 
and cld is a sc1·cw which serves to press them dow11 as 
tight as it is necessary. The male screw at tlic end or 
fig. 7, is made to fit the screw in fig. 5. If Jig. 4 is put 
into fig. 5, an<l that again into fig. 6, and fig. 7 sc1·cwe1l 
into tl1e end of fig. 5, these will compose tl1c whole 11is
ton as represented l>y fig. 3. H iu fig. £, is that part tu 
which the l'ack is fixed. If this, tlierefol'e, is dl'a\Tn 
upwards, it will make fig. 5, shut close to fig. 6, and 
dl'ive out the air above it; and when it is 1111slie<l 1fown
wartls, it will open as fa1· as the shoulders aa will allow, 
and suffer the air to pass th1·ough. AA fig. 8, is the re
ceiver-plate; B is a long SrJUarc piece of glass screwed 
to the undermost side of the plate, through which a hole 
is drilled, corresponding with that in the centre of the 
rcceiver .. plate, an<l with the three female SCl'CWS bbc. 

To conceh'e how the rarefaction of the ail' is elfcctcd, 
suppose the piston to be at the bottom of the lrnrrcl, and 
a receiver to stand upon the plate; the inside of the 
bar1·cl from the top of the Jiiston to a is full of ail• 
and. the piston shut: when drawn upwards, Lay the 
cylind1·ical wire H, it will drive the air before it thl'oug!1 
the hole aa into the oil-vessel R, and out in to tile atmos
phere by the tube T. The piston will then be at the 
top of the barrel at a, and the wii·e q11 will stand ncm·
ly as it is repNsentecl in the figure, just rabcd from the 
tube L, and prevented from rising higher hy means of 
th.e nut o. ~Yhilc the ~iston is move~ upwuds, the air 
wdl expand 1n. the recen·er, and be dnven alon 00 the bent 
tube m into the inside of the ban·el. Thus ~1e banel 
will be filled wlth air, wliich, as the piston f'iscs, will be 
1'a1·eficd in proportion as the capacity of tl1e recci\'cr· 
pipes, and barrel, is to tile capacity of the lmrrel alone' 
""."hen the piston ~s moved downwa1·Us again by II, it 
will force the conical part fig. 5, out of thr. hollow part 
fig. 6, as fa1· as the shuuldcr.'1 aa; fig. s will rest upon. 
ua, fig. 6, which will then be so fal' open as to pet·mit 
the ail· to pass freely through it, while at the same time 
the end qq i; force,<l against the top of the hole, and 
closes it in order to pren-nt any ail' from returning into 

!~~~1~~~\~:r~ir ~l1~~s~l1~l~i~~~~e~v~1i;~cn~~;:.d 6tl~;~·~~:l~~i~i 
\\hen 1t 1s at the bottom of the ba,.rcl, "ill have the co
lumn of the ail' a!Jo,•c it; and, co11srqurntly, when drawn 
~1pw ard<:1, it will s~mt and drh·c out this air~ nnd by opcn
rng the hole L. give a fre t• r~ssagr to more air lhim the 
r1·c('ivrl'. This p1•1,crss brin.; r1mtinucd, the nh• will be 
e>.hausted out of the rccdve1· as fat· as lhc exjlansi re 
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J>'n\·er \\Ill prrmil: f.,r in Hlis inc;trumrnt thrrr are no 
"ah·c.~ •. as in t·11111111011 air.p1111q1-;, to Ue furncl oprn by 
ll1r a11· 111 tlie 1·t.·n·1vrr, "·Judi. ''h(•fl its rla!Ootlcitv ii 01-

1111.ni-.:licil, it Ll'l'llJlli'~ u1nti1lr tu em.·ct: IHll' is tl;cre any 

~:.~;~.~~ prcvc11t the air from ex11a11di11g tu the greatest 

l'h.e nil·.v~ssd G. fig. 2, mu'it Lr always kept alJout 
~1alf full 111 .oil; aud \\-hen it has stnod Ion~ without usin~, 
Jt \\JJl be r~J,;"lit_tu_ clt·a'" a taLlc.spoonful or morr through 
u,_ by Jh 1 111·111g 1t mto the hole a, in the middle of the re
cc1n1· plati~, fig. t. wlie>n thr piston i~ at the bottom nf 
~he barnl; tl1t11 b) moving the winch H IJackwar<ls aml 
iurwa1·'l.s,. the oil will Le drawn through all tl1e part"l of 
thC': rncu.:l1111r, and the supc1·flmms pan will be forced out 
tlt.mug·h t~1c t~1Uc T~ into the oil-vessel G. Near the top 
~)~~he C)lindru:al \\ 11·c H, fi~. 2, i~ a square hole, which 
IS 111t1•11dc.d to lt•t in so1ne ol' the oil from the vessel G, 
t!1at tl1c oiled katht.•1-s, through which thr wi1·r qq slides, 
may alwa.ys !)(': t.July suppli<"d with it. Fi.~. 9, is a re-
1wrse11tatwn of a concJrnsing~avparatus used with this 
)Hllll[J. 

l\lr. Cuthbel'tson has by many expPriment" shown the 
~t·cat po~v1·1·s of (•xhaustion of which this pump is cap:i
ble. W 1tl1 !he double sypl1on gage, and abu 11 ith the 
loug gttgc, compared \\ ith au attaclll'd baro111rtcl' in 
wl1ich tlic me1Tur.' has been \\ell boiled, the ddfonnce 
brtwet•n tl1e hci~lib of the me1-curial column pro\•cd no 
!1101·c than :i1f ~I' an inch: the baromrtC'I· ~tanding at so 
rnrhcs, wl11t·Ji 1s an rxhaustion of t200 timl's; and on 
Home_orra~ions, \\tu·11 the ai1· \\as ve1·y dry, he uliML'l'Vet.J. 
the d1ffl'rr11ce to be i\!i low as Tilr of an inrh, whicl1 gin:s 
mn1·c tliotn douhle that 1kg1·ec of rarefaction. 

'Ve must 11ut omit the Amel'iran air-p11m11. invrnte<l 
hy l\h. 1'1·inrc, who first took awav the nlh't'S, wliirh 
\\l're lnug kno\\n to 111·tn-r11t the ai1: from t'llll'J"i11,; tl1e 
ba1Tl'_I :lbovc tlu• piston. His next attrmpt was to t'Xpcl 
the a11· mol'e pr1fedlJ out of the lla1'1'cl tlia11 ~11·. Smea
tnn had donf', by making a h<"ttrr vecuum brtwern the 
Jliston and the top platt·. so that more. or the ail· mi.ght 
he ;1llowed to expa11il itself i11to the lJarrel from the re. 
Cl'inr. l\11'. Prince also contrived to connect the rnlves 
on tlir top plate with tilt• receiver occasionally by mcaus 
of a pipr ancl cork, hy the turning of which the machine 
might be made to exhaust 01· co~dense at pleasure. fn 
order to rcmo\·e the p1·rss11rt> of the atmosphcn• from the 
\othe 011 the 1up plate, so that this val\'e might Ol'l'll as 
easil:o· as the pi-,ron valvr, he connected with the tluct on 
th(' bottom pirre, which convf'ys the air from the valve.a 
tn the rock, a small pump of the same romnruction as 
the la1·ge 0111.'. ha,·ing the ba1·rt1 opening i11to the cistnn; 
tilt> piston.rnd, whirli is solid, moving tl11·011gh a collar 
of leathers, and a valve near the top. tl11·ough which the 
air is for·red into the atnrnbpherf'. This pum11 witl1 011e 
bal'rt>I is callet.1 the rnhe.pump; its chief usr bei11g to 
rarefy the air ahO\'(' the ,·ah·es, or to remove tl1e wdght 
ot' the atmo~phet•t• from them. \Yhen this val\'t'-pump 
is usetl, tile passage tf1ro11gh the cock i"I shut up; an<l, 
thrt·t·fore, instead of plaring tl11·re ducts at t>fp1al distau
crs 1·011rn.1 the rock in the manner nf Mr. Smeaton's, 
)~r. Prince dividt·d the whole iuto fivt>; equal par·ts. Jea
vmg the di~ta11<'e of our.fifth pa..t betwePn the ducts 
lracling from thf' cistrrn and valves to the rock, and 
iwo.filtbs betwoen each of these aml U1e oue lea<lmg 
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from thr cock to tl1e reccivf.'r. By this 1u1justmtnf. 
whf'n tlat• ftU11municatb11 is opt•n bd\HCll tl1~ rtKt>iH·r 
and the ':-dv;·s fur f~n<l1•11:;atio11, the otl1t·1· hole tlu·uugh 
the! cork. opt'll8 the c1stnu tu tl1c atnio31>h1•1·1·; hut "'l~n 
the c111nrnu111catiu11 is ma.cJc 01·t'"'ec11 the u:-,tca-11 antJ tl1e 
receiH·1· fo1· exhausti11n. a Rolid part of the kt'y tuo1es 

=~~i ·~~~e t~~rd~cl~ iL!l~a~si "[l'!.·~dl l:~u~ ~,l1~·eth:';~a~!.1e~~s I}~~ 
tlll'ough the atmosphere into the \ahe-pump; for the 
vahe uf thr small pump ma; be kcjlt open "liile 1110 
great OHC IS WOI k~LI. 

Upnn this rnm1trurti,rn, the pump with two bftM'f'fs 
may br made like the rommon pump, whirh (·annnt he 
f:lin\'<'niC'ntly don~ whf're the lowrr valve is 1·rtainr1I. In 
this pump, thC' pi.,tons do not move the whole length ttf 
the bar1·.-ls: an lt1H'izontal se1 tion bf'ing maile in tl1t'tn a 

~:!~~sm:;~.ei~l~::~t~~a.lf ~~tr r;;,l::l;h~ ~~:~:;'~1'a~~1~~:eo~t'r:1~~ 
,·enit•11t and ~implr; as the tu·arl of it is brought do•n 
upon thr top of' thr barl'els, in tin• 4'ame manner BR 1n 
the common ai_r-pump. The ban·1·I~ also stand upon the 
same plant> w!lh the 1·errinr·platr, allCI this plant' i11 
l'aisrt1 high rnou~h to sulmit tht co11u11on g'1.~e of 32 or 
33 ilwht.'!'I to stanil u11dr1· it witltuut iuco11\enienre rn 
working thr pump; as thr winl'h mo"·t's tl11·1111.~h a 11-u 
portiou of an al'rh at ettrh stmkl', than it would do if the 
pistons moved th1·ough the whole lcugtb of the banels. 

. A gagr for mrasul'ing the drgrre of ron<lcnsation, har. 
rng a free communication with the valves, cork, &.r. is 
!'laced bet11 een the barrels in this pumr; and the goge 
is so co11..,h'urted that it \\ill also serrn to measur-e the 
rarefaction aboYe the valvt•s when tile ah· is wo1·kt.•d rff' 
by Uic .' alVl' pump. It consist• of' a pedestal. lhe die or 
"1111.:h 1s malle of glas8, "likh f(,rn1s a cistt~rn fo1· tl1e 
mrrcUI'); a hollow bra8s pillar; an1I !;las~ tube hrrmtti. 
c~lly seatrd at one end, whirh move~ up and·(lown in the 
pillar through a colla1· of lratl11·rs. When the pu1np ;, 
used as a condenser, the dcgr('e of ro11dension i~ !ihDlra 
by a scale mm·krd on onr ('tlge of tl1r pill at; '"'·hen it ia 
used a~ an rxhauster. the degrrc or rat'efaclion uf air 
abow the ''ah rs, i" shown In a sc~lr on the otlter rd~ 
of the ~illar. This gage wili nlso ~hnw, when tl1e uh~a 
have dont~ pla) ing, eithe1· with the weight of the atmos
phere on thl·m or takPn off, in thf.' manner which tlic a•1· 
tho1· has drscl'ibed. Th<' cJrgt'rr or rnn1lensation ID<tl be 
also meas1m•d by thr numh('I' of st1·1.kcs of th<' winrl1. 
For thr purpuSf'~ of grPat con1ff'nsa1io11, Mr. Priore h;is 
fittt·t1 a f'omk11ser of a c;;mallrr hu1·e than the barrel of 
the g1·cnt pump to the rister·n of tl1• valvr.pump, lo be 
snrwed on occasionally. Or, without this ro11dfn~r, 

the >alvr-pump may hr a1laptr<l to the purp11sr by bring 
made a little lal'grr, and bJ Jia\'i11g a ]JI ate mad<' to Sfl"t'W' 
into the bottom of the fJ limh·r, "ith a valve on it open· 
ing into the cistern; a hule must be made to be ortenrd 
on the same orrasion nrar the top of thr nlindtr, 
to let air in below the pbton "hen this is dr~wn up 
above it. 

The common gage. whicl1 is generally pfact'd under till 
recein•r.pla.te, is placed iu tl1e front of this pump, that it 
may be s1· fn Uy tll(• person who wul'k8 it, a11d that the 
plalt' maJ hf' ltft free foa• other usi:s. The plate is Iii 
li>.•d to tu• pipe leo<ling to tlie cock, that il ma) be la-
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ken off' lt pfrMnrP, and wwd as a transferer; and it may 
also st•rvc for othe1· pu1·posc~. 

The ht·all uf this 11urnp is made whole, rxccpt a small 
picrc nn Lhe bark, where the whe<>I is let in; and the 
\\ollrcl b; freed from the piston-rods by pushing it intQ 
the t..ar.k pal't of thr. lwad, and it is kept iH its place by 
a but1011 srl'ewcd into tile socket of the axi-, 1Jrhi11d. Dy 
tl1is a1lparatus, the lliston-1·01ls a1·c dislodged from the 
wheel. and lrt do'' n into the risterns, wht11 the pump is 
nnt used; and in these cistrr·ns they may also have the 
advantage of being covered with oil. The pl'incipal 
joinls of this inmq• arc sunk into sockets, that the lea
thers which rinse them may I.le covered with oil to p1·e
vcnt lt·aking. The. lower part or the pump is fitted with 
drawr1·s to contain the necessary apparatus. 

\Ve shall close 0111· account 01' the two pumps or Prince 
aA<l Cutlillcrtson, with the following judicious remal'kS 
or Mr. Nicholson on thrir l'('Hvective Jnl"l'its and imper
ftclioris: " There is nn pmvision to open the 1q1pr1· fixed 
Talve of l'riure's g1·eatrr bal'l'el, except the dift'e1·rnce be
tween the pressures ol' the rlastic fluid on each side of 
the st1·i11 of bladder; arnl this may reasonabJy be i11fe1Ted 
to limit the powe1· of his small pump. Jn Cuthlwr·tson's 
}Hllllp, the Sctme vah•e i"i rxposrd to tlie ::\Ction or the at
mosphere, togc•ther with that of a column of' oil iu the 
oil-vessrl. 'l'he mischirr in eithPr instrumrnt is p1·oba .. 
bly tl'ifling, but in both the valve might ha\'c bc<'n opcn
~tl mechanically. It' this werr. dooe, th<' small pump of 
}J1·inl'e might, p<-1·haps, be unnecessary in must states of 
the atlltO!)llhe1·e. With 1·egard io the lower valves, Cuth
bl•1·tson, by an admirable display of talents as a work-
1na.11, l1as ensured their action. Pt·incr, on the other 
lrnml, has, by the process of reasoning, so far i111p1·ovcd 
the instrument, that no valvrs arc wanted. In lhis rrs
pcct, he has the advantage. of simplicity and cheapness 
with equal effect. 'J'he merhanical combination of Cuth
bertson's pump, rf'rlurrs the operation to one simple act 
of the handlr; but Pd11ce's <'ngine rcquil·es some mani
pulation with regard to the play of the small pr1m1t, 
though this might have been remedied by a more skilful 
disposition ol' the tirst mnvrr. 

" 'l'hc most ]rnrfect scheme for an air-pump, taking 
advantage of the lahunrs of tlwse judicious op<'ratnrs, 
seems to be that in whirh two pistons of the construction 
of Pl'inre should work in one bal'l'rl, one piston being tix
ed at the lower l'nd of the 1·011, aml the other at the 
middle. The lowPr piston must come clear out of the 
barrel when down, and work air-tight through a dia. 
phragm at an equal (listanre from tlie effective ends of 
the bar1·el. In the <lioplu·agm must be a metallic valve 
or the form of Cutl1lu.•1·b~on's lower valve, but with a short 
tail bcnl."ath, that it may be mechanically openrd when 
tbe piston comt's up. Above the diaphragm must work 
the other piston, similar to 1he first; but as it cannot quit 
the bal'l'l'I when down, a small portion of the bar1·el must 
hr enlar~(·<l ju'it allovc th(' diaplu·agm, so that the leathers 
roal hr C'lear in that positi1m, Lastly, the. top of the bar-
1·rl m11'it br- cJoserl and fitted with a. vah't' and oiJ-,•cssel, 
art·n,·cling to the excdlt•nt rnutri,·anre of Cuthbertson. 

u If \\l' suppose thr wo1·kmanship of such a pump 
to INnC the spare bl•twrrn the diaphragm :rncl lnwt>r 
pi'i1on, " 'hrn up. equal to one-thousandth pm·t ol' the 
&)1ace pa•scd through by the atl'uke of that piston, the 
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rareraction produced by this part of fhe rngine will in 
theoi·), bear the. same l'"npul'tion to that of the extHnal 
air; and the same snpositinn ~1pplird to the upprr pir-;tnn, 
would incn•as" the effect one thous"nd times mort:; whrnce 
the ra1·efaction wonld be n11e million timrs • .How far the 
practical effect might fall short of this, from the imprr
fection of wo,·kmanship, or tlir nature of the air. which 
in high 1·arrfactiuns, may notflitfuse itselreq11ally thro11gb 
the containing spaces, or from other, yet unnbseJ'ved rir
cumstanres, cannot be deduced from mc1·e reasoning, 
without experiment. 

PNEUMOKA, a g.enus of inserts of the order hemip
tera. Tlw grunic rhararte1· is, ho<ly O\'ate, inflatedt dia
phanous; head intlrctetl, al'mcd with jaws; thorax con,•ex, 
ca1·inate beneath; wing-cases clettected, mrmbranceo11s; 
legs formed fo1· running. 'l'he inserts of this gr1ms ap
pear to ron!'iist of a mere hollow intlated membrane. By 
rubbing together their toothed lt·gs, they mnke a shrill 
kind of noise morning and evenin;!). an1I follow a light. 
rrhey are so nea1·Jy allied to the Cl'icket tribe, that F"a
bricius has enume1·atcd them under the genus gi·J llus. 
Thrrc a1·e thrre species. 

POA, meadow.grass, a genus of thr 1li~y11ia ordrl', in 
the prntandria class of' plant.s. and in tile natural method 
ranking 1111der the fourth order, gl'amina. The calyx is 
bivalved and multiflorous; tlie spicula or partial spikt• i~ 
O\·ate, with the valvuks sc:uiowh and a little sharp Ol' 
thin on the ma1·gi11. 'l'hrre a1·r 71 sperh•s, most ofthrm 
gr·assrs, and very agreeable for rattlr; for one specirs. 
wliich grows in mal'slws, the cattle will 1'1·rc1urntly ~o ~o 
deep as to cntlange.r tl11·ir livr-s. This is caller! ttie arp1a
tica, or water 1·eecl-grass. It is the laq;rst of 1hr Briric.;h 
gt·asses, growing to the height of fivf': or six: frd. 'l11e 
leaves are smooth, and half' an inch wi1le 01· morr. The 
panicle is eight 01· ten inches long. greatly branclied, and 
de<'ked with numrrous spicula; these are of a reddic;h 
brown rolnul' intermixed with grren. of a compressed 
lanceolate form, imhricated with about six fiowe1·s for the 
most part, but varying from tivr to ten. See HUSBAND· 

RY, an~ Plates LXYlll. and LXIX. 
POCKET, in thP. woolen tr:ule, a worcl wu:•d to de

note a Ja1·ger snl't of hag. in wl1irh wool is packed up to 
be sent from one part of the kingdom to anotlwr. The 
pocket contains usually twenty-five hundred wei~ht of 
wool. '.I'he pocket of hops is also a small bag usually 
containing the best hope;. 

PocKET-instrmnenfs, in surger:"·· Sre Ir>sTRU:\1EKT. 

PODOPHYLLUM, a genus of the monogynin orrl<'r, 
in the polyandria class of plants; an<l in th~ natu1·al me
thod ranking under the 27th order, rhreredere. rn1e 
corolla has nine petals; the ralyx is tl'iphyllous; the bcn•y 
unilocular, rrnw1wcl with the stigma. There are two 
species. creeping pla11ts of North America. 

PODURA. a genus of insr rtc; of the order Rptera. 
The generic character is, ft'g-s s ix, formed fot· running; 
eyes two, composed of eight; tail ftwked, formed for 
leaping, inflected: antr nme st'tareous, Plongated. The 
podurre are small in~erts which, in grncral, art• founU 
in damp placf's, under s_toncs. on tl1e hark of tri'r~, &c. 
When disturhC"d. they surldrnly Sfll'ing to a sm1dl clis
ta1we by the help of a l1111g, l'orkeil Jll'ores~, which is 
doubled under the alulomen, and "hich is sulhlcnly 
thrown out dul'ing the act oflraping. 
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011C' of th~ most romlll')ll or thic; gr nus is the 11othn:a 
;\f};1~~ti ca of Linn:.t:u ;, llll'iht:J"in.t; ~t:ili'tl'iy the tw1.·lt'th 
p .u·t ,,f .tn inc h in lc11.~t]1, and ('1llirely oLl libwk cohur. 
TJ:is i:; a ~1·C';; t •i1l11:-. '-IJ>' des. all'l !s ucca-;ionallJ seen as
st·mlJl1.:<l in \-A.,t 111.1n1llus, pa1·tic!llarly nca.1· t!ic IJdnks ol' 
p1rntls, co\'l'l'lll~ the t;1'1H111d to the distance of srvernl 
fe<>t, a11J ~ H11e : imrs eH'n tlic surf'acc of' the watcl' itself. 
On tlh~ .~ruu 111 I iti;; ki;iou-;, on a cursory 'icw, ha\'C the 
appeal'au rc of :-; . att• l'l'd g1·ai11:-; of gun pcm dcr; and. if 
d · •~clv rx:amilll' tl, will Uc louutl in an almost continual 
s kipping m111ion. 

.Podu1·a fiu1ctaria so pt"rfcctly rrscmblcs the preceding 
in all l'C'Spt·cts ex:cr pt colour, being pnfectly white, that 
Jtn othc1· S(h!dtic c1:m·1·c11ce can bcobscnrd. It is almo!>t 
('q1ially common i11 lLtmp situatio11s with the ful'mel'. 

P\1tlUL'il all'a is or a r.;hort, subglolrnlar shape, with 
lrngthcnc<l antcnnre: its coloul' is a glossy black. It is 
follrnl on the l.Jat·k of ti·ccs, &c. 

l'od11ra plumbea is of a blueish black or dcrp lcad-co
bur, au<l is l'ound in similar situations. 

l'odura arbnrea i~ of a lcngthencc.l form, antl of a black 
r:olour, witb the feet and cauc.lal fork white. It is chiefly 
founc.l on the bark of trees, among mosses, &.c. There are 
H spl'rits. 

l'OE.\1. See l'oETRY. 
POETRY is that kind of literary composition which 

is th:\l'actc1·i'icd by metrical harmony. Va1·ious have 
bc1·u the attributes and pretensions assigned to poeti·y. 
Dy some it has been made to consist in fiction, by othc1·s 
iu imitation. By one nitic it has bceu elahoratcly t.le
s13natcd as" the a1·t of illusti-atin.~ in metrical numhers 
cvcl'y being in natul·e, and every ohjl"'ct of imagination, 
for the delight anti improvem.rntofma11kiml." By a more 
jullirious writc1• it is assumed to be " the language of 
JH\~siou, 01· of enlivened imagination, formed most com
monly into regular numUers;" and this tlrfi11itio11, though 
uot pel'l'cctly cnl'rrct, ic;, pet'haps, less exceptional.lie than 
any utht•r which has been submitted to itwcstigation. 

l 1octry is commonly called an art, yet is not unfre
lJUC11tly clas~l'd with the sciences; a dignity perpetuated 
to it by tro\dttional authority, from the cal'ly agrs, "lien 
the 1.Ja1·d was a pc1·so1rngc saerc1\ as the priest, a11d all 
t.he knowledge or the wist.lom cxtaot was enveloped in 
fable, ot· uufulded in numbers. 

111 the progress of society from barbarism to rrfi11c
me11t, it was impossible that the analogies subsisting be
tween cet'tain operations of intellect should Uc ove1fook
cd; ant.I the mytl1olo.~y of Greece, which embodied l''·en 
tht• al.Jr;tractions of srie11cc, gave to these metaphy!iical 
relations a personal character correspont.ling willi the 
sympathies and depcndanres of doml•stic life. In thl'sc 

1mpulat· pel'snn~fic·atinns, a rc~narkal>le preild!rti.011 ap
}Jl':ll'.:i for the 1l'IP!e n11mbe1·s. 1 lie Pat·cre, the F Ul'lt'=>: t.lie 
G1·ares, ant.I. ori.~111a1ly the muses, were composecl ol s1s
fol'ly tl'ia,ls. In like manner, musir, poetry, and painting, 
fru1;1 tlu• intimate connection observed betweeu tlu~ two 
f;1·st of these al'ts, anti thei1·st1plloseU affinity to the last, 
were united in tlie same bnnd ol' union; ant.I the legitima
cy of the rcbtion on which this elegant alkgory was 
t'ou111lc1L is )'Ct recognized in p1,pular language as an un. 
t:tp1i\'01:al a1Hl undisputed truth. 

Of these kindred arts, music an1l poetry issur1l from 
t he same woo<b, cherisbcd and respected by the l'Udest 
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nml mll'it unrnltivate1l gcnernti1111CJ of men. The mrtrc of 
1rnc lry is e' idr11!1y hi>nowcrl from th<' simple n1l'lotlies 
of music; a1l'I it ma) Ue p1·c!;umctl, "a":i prol.!11cr1l iN the 
fit•st effo1·ts to romUine Yocal "ith i11!-itrume11tal sounds. 
The an1bition of the primi;i, c poet must ha\e been limit .. 
ctl to that artificial modulation of language" likh is now 
con!)~d1•1·etl as the least and lowest of p1a-tical r.aainments, 
I.Jut \\hich u11'luestionably forms a rnt1iral part in the 
constitution of poctt·y. 'I'heorigin of pai11ti11g is not e11ual .. 
ly rrmote. Many subol'dinatc a1 ts. concomiLrnt" ith the 
progress of ci\'ilization, must have pre,·iously exi1;ted; 
and it is well k11uw11 that poetry inspll·l'd t•nthusiasln 
and vC'ncration, 11ot only in the fel'ociuus trihcs of Scan .. 
din:nia, !Jut in the Hcl.a·cws and tlic Arabs, to whom the 
delineation of the human fcmn was an al·t pt•osrrlbed by 
legi!i lati,·e authority, cu• contr11111ed by national preju. 
dicr. The fil'st specimens of porh') rnuld not but be rude 
as the society fo1· "hich thry Wl'l'C composed. Allikra. 
tiuu appears to haYe heen an initial clial·acter of verse• 
and the rut.Ii men ts ernn of rhyme al'e discernible in tho~ 
similar or iflc11tical trrminations adopt<'d by the Celtic 
and Runic bards, am] exemplified in the practirc of Ori
ental antiquity. By the agency of merrc, a pol'tical style 

:;~~ !,j~~~~~~Y1S~·os~~~~~:!~~:~dt1:~ 1~~:~t 1i::!:';~~~i ~:~b :~~"u~!:J 
,.igilance, disrl·imination, antl taste. Figu1·ati\·c Ian· 
,i;uagr, which is familia1· to a primitirn slate of society, 
has s11pplie<I to every people some of the ]JUrrst rlcmenl8 
ofpoct1·y. But this language is not the exdu,ire proper. 
ty of the poet; it belongs to every writc-r of imn~ination; 
and though more essential to n•rse, is almost equally be
coming in prose; nor would it he t.liftlcult to produce 
from 11a.con and J e1·emy Taylor in one age, from Bul'ke 
and Gil.JI.Jon in another, as brilliant combinations of 
tlwn.i;lit as any that have been rxhibitetl in verse. 

The following passage from Shakspeal'e, though writ. 
ten in prose, ·i'i as l'ich in imagery as any pal't of his 
mrtr·iral compositions: "T'his goodly frame, the earth, 
seems to me a stnile pl·omontOt'J; this most exrt'llent ca
rn1py, the air; this majestical root~ frctkd with golden 
fi1·e, why it appears no other thing to mr than a foul and 
pt·stilential congregatio11 of rnpou1·s. What a }liece of 
work is man! How uoble in 1·eason; how infinite in facul
ties; in fom1 and moving, how express and admirable; in 
action, how like an angel; in app1·ehension, how like a 
god!" The figures of rhetoric, thrrefore, (see RHETO· 
RIC), includin!;' all the varietie• of metaphor, allegory, 
and simile, arc common to all the higher 01·<.lers of lite-
1·a1·y composition; the mechanism of verse IJcing, t>er
lrnp'i, the only positive line of dem:u·cation, b)' which the 
boundaries of 11rose and ve1·se a1·e distinguished from 
cacb other. • 

Jlncient pocfry. 

That the highe!' O!'der of 11oetry is not unattainable ia 
an unrnltivated age, is a h'uth eminently illu,trated by 
the example of the llebrew peo11le. Admitting language 
to be, as Mr. Richardson ingeniously obsl'nes, the 
hat-,1mcttr u~ society, by which its compa1·ativ.e barbari!lm 
or ch·ilization is indicated, it will be oln·ious that the 
bai·ds of Sion composed their lofty son!;'S for a p1·imitiv• 
naHon, tenacious of its customs and opinions, unenlight
ened by science, uncot'l'cctcd by taste, and as little ac· 
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q~aintcd witt the arts as the refinements of polished imp1•0,·isatol'i hards sl1onld ha»c heen found in 1hcir :ic
lifc. sc1·ts. The Uistich, and many othe1· fo1·ms of metrical 

The simplicity and rnergy of the Hebrew 1<1.ng-uagc, composition, ad:1plc<l to familiar occasions, '"c1·cof' .Ara
accol'lh'd happily with the su\Jlimc nature or sacred poe- hia11 i1wc11tio11; and il is tile phu1si1Jle s11.1;gestion of sir 
try; an<l to the pC':culiaritics in its conc;titution it is, pCI'- "'illiam Jon!'s; that i-l1ymrs \\Ct'C IJ01To\Hd frum Eas
hap", O\\ ing that the primitive charactel' of it~ cnmposi- tern Jitrraturc Uy tile Pro"incial anti Ca!itilian poets, 
tion is trna!'iously pre'iet·ved towhatevel'languaget1·a11s- th1·ough whose inftueucc they were naturalizccl to .Eu
forred, or with whatever idioms assimilated. The mu- r·opc. With an tin! copiousness and flexildlit) of the A1·a
sical harmony or the Hebrew Janguage is now lrnt im- bic, the Pcrsic language is foun<l to pnSSl'SS a11 amr11ity 
perfrctly known; its pl'osody is, howevel', sufficiently and an clC'ganrc which render it eminently susrcptiblc of 
1rnderstoo1l to suggest a comparison between its di) mes, poetiral beauty. Its poets, like those of ancirut Grcerr, 
and the wil<l me;\sures familiat· to the Scantlinavian na- have the 1rnwc1· of r·emlning Janguagesubscrvirnt to Lhcir 
tion. Allitcratiun was freely admitted in their verse, ns 11lrasm·e, and of clothing Ol'igiual conceptions in a ncw
wcrc identical terminations and othc1· artificial cmbcl- created wonl. 
lishmcnts; but its <listinctive feature was a S)'mmctrical Sc\·l'l'al Arabic and Persian poems arc of tlic epic and 
Uisposition of the sentences, which were cast into pal'al- dramatic cast; but tl1e compositions most inviting to the 
lei ve1·scs of equal length, a1~d correspondent in sense Europrnn for tm11slatio11 .• are of an amatoi·), elegiac, 
and sound: the sentiment expressed in tlic first clistich and ly1·ic character. In gc1wral, 01·icntal poetry dc
bcing repeated and amplified in the seconcJ, as in the fol- viatcs from the primitive simplicity so conspicuous in 
lowing examples: "rnrn Lord rcwardcth me according Heb!'cw compositions, and often degenerates into affec
to my righteousness: a.ccorking to the cleanliness of my tation and bumlrnst. In thei1· most admi1·ed authors in
hand ho hath recompensed me. The statutes of tlie Lol'tl dcetl. a passion for the gaudy and the gorgeous is C1'"er 
are right, rrjoidng· tlie hcal't: the commandment of the prcdomincnt. The mag11iflcence of their mate1'ials is dis
Lord ii:; J>111·c, a11d ~nlightcncth the eyes. The fear of the guis"d by their fantastic anangcmcnt; and the eye 
Lord is clean, cnduri11g fo1· ever: tlie jmlgmcnts of the which has dwelt with delight 011 the chaste grnces of 
Lortl arc 11111·0 and rigl1tcuus altog"ther." This practice, classical literature, soon turns with disgust from the 
which appears to have been peculiar to the Hebrews, jewelled turban and Hie barbat·ic goh.I. There arc, how
was drrived from their rites of worship; in which the ever, some passages, par·ticularly in braminical 11oetry, 
sacred hymns were chauntell by bands of singeri:;, who al- which arc pcl'fcctJy simple anti sulJlime. Of tl1ese a no
ternately responded to each other. hie specimen is given by sia· William Jones in the hymn 

The Helu·cw !Jards rm ploy f'cw epithets: the h1·evity of to Nal'rayna. 
their st) le rc11ders its sublimity conspicuous; their ima- OJ classicnl poetry. 
grry is buld nntl cnel'getic; their magnificentco11crptio11s Tl1e germs of genius i;cattcred tln·Ol1gl1 01·ienlal com-
issuc frorn the mind in native majesty and strength; their· 11ositions witl1 wild luxu1·iancr, appra1· in classiral poc
imagination is ever rich and exuberant; and to them, 11·y clisplayecl in full pe1·fc:ction and beauty. rrl) what 
·metapl101·s spuntaucnusly aJ"isc on every subject, in incx- causes the 1u·e-emineucc nl'an<.:i<'nt Greece in this pa1•t of 
hau~ti1Jk beauty and fertility. Jitcrature is to be attributed, it would hcl'e IJc f'utilc to 

Altho11gh llebrrw poctt·y presents notliing that in cl'i- c011ject11re. From the susceptibility of his language, the 
tirnl Janguagr ran be classrd with epic 01· dramatic com~ poet "as enablctl to exldl.iit tht> sam<' idea under a new 
position. it aftilrds in1111mcrn1Jle <'xamples of the lyric, aspect, and to gi\·e to C\'ery fluctuation of fCding a pei•. 
the elrgiac, and the didar1ic style. Jn the prophecies, manent expression. Jf tlie vivacity of his Ursniptions 
the favoul'itr figure is all<'go1·y: thr Hebrews having, in fascinated the imagination, l1is J111mbns dwelt with no 
common \\ ith othe1· Oril•ntal Hafi11ns. a Lleri<led preclilec- less enrhantmcnt on the rar. 'I'lic kngth and sl;ol'tnrss 
tio11 for the para1Jolicsperies ol'\\r'iting. It would Ue in· ofs)l_lablcs in the Grrrk nutl Rum:111 Jangungcs, ,,Jiic.:h 
ju~tirP tf) the sarre<I bal'd, nnt to remembe1· in what consututcd their rp1antitirs. \\a!':; cJL"'tr1·mi11cd by rules no 
country he wrnt", and with ''hal people he lived. On ex- less accurate than tile noks in musir; and on the propet· 
aminatio11, l1is image will llc l(1urnl to ha,·c lieen faith rut- distribution and adjustment •>f thrsc quantitil"'S, tile ltai·
Jy transcribed l'rom nature, and beautifully to have har- many of their mcti'e d(•pcncled. A stated iutcr·val nf ti mo 
mo11iz1'd with the scenrs amt manners familiar to his wns allowed to the· p1·011uncia1ion of l»Yr1·y vrrsc. To 
o1Jsl'l'vation a.11tl rxpcl'icnrP: but the pure and unco1TL1pt- facilitate the labour of composition. a1·tifirial rombiria
ed thl'ism maintni11!•d by the inspirrd ba1·d, is his most tions of syllables by the 11ame ofl'i-el, \\<'J'C inn-utrd; an!l 
l'xalt.·tl att1-iU11teJ and is evidrntly the cause of his pre- by the rrnmbt•r of these, and the quantities i11rludetl in 
cmi1wnce in sulJlimitJ ovrr all other 01·icntal wr·iters. them; the character of the "·ersl" was a'itl'L'tainccl. 

The ~ra\Js were not, like t11c Hcbr<'\YS, a stationary 'I'o .thrse combinations various 1rnmcs wc1·c gh'rn; the 
people, 11~·rnlated from the rcr;t of mankind. Alte1·nat('l_y most 1111po1·tant were the sp1mder. composetl or two Jong 
cnga.~cll .111 commt'l'Cl't and in war, tl1rir erratic chiefs syllabks. ari<l the tlact.)'J, l01·11H'<l by our loug arnl tw~, 
visit<.•cl d1:;ta11t 1·cgi01_1s; anti in their intervals of lcisu1·e, short syllables. These were suldJ rmpl 11,-ctl in t'1r cnn
,.,,·c1·e no ltss ambitious to ol>tain poetical distinction, st1·uction of the hexamctrr 'r1·sf'. of\\ likh an imitr1tion 
than thry had_ Uren to s~·c111·c milit:wy fam{', has Uren nliuly attempted iu the Engli"'h language. The 

Poetry, "l11rh co1~<;f1tutt.•d tile sacred science of .the pronuntiation of the G.rrrk aml Latin lnng1:a.c;rs is, in
Hcb1·P\\S1 ll1•r;11nc with the At·abs a polite arcompli~h- deed, almost as totally lost tn us. as that ol' tile Hebrew· 
ment; an<l ~s thecOJ~iousncss or. tl~eir languag~· ~upplicd but_ such i'i the exquisite mecl.Hrni sm of 1hrir mell'r. thai 
all the aphtud('S ot numbers, 1t is not s111·111·1zwg that then• Hrses cannot be rcatl w1thoutp1·,oc.l~ci11g~a rich and 
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onen a melmHous intonation, perceptible ev~n to the un
lettel·ed t~ar. 

In the happy regions of Gret>ce, it is unrel'lain what 
species of poetl'y WM first cultivated. Fables wc1·e com
positions of great antiquity; the ode forml'd a _11a1·t of l'e
ligiorn~ wo1·ship; tht• pasto1·al must have been 111troOuced 
in an age sufficietly refined to 1·eHsh simplicity. The 
immortal poems of Homer were cornpost•tl at an eal'ly 
epoch ofG1·edan literatur·e, and, as is wt'll known, tra11~
rnittetl by ol'al il'adition to a more polished a~r. Oftlus 
ext1·aordina1·y rna11, so much bas bee11 ~aid, tlrnt it would 
appear difticult to say any thing which should not nuw 
be trivial or impertinent. This al'duous task the perse
verance of modern critiris1n has, lwwt·vrr, arl1il'vctl; and 
a scl111lastic sert is now kuown to (•xi~t \\ho would sacri
legiously remo,·e the shl'inc of Hnmer from the temµle 
of l'a111e, and abandon to s1q)(•rstitious credulity a name 
sanctified by the enthu!'jiasm and YCneration of preceding 
agr•. 

Jt i• pl'etende<l that the Iliad and Odys•ry wnc corn
posetl at ditf1·1·ent et"as, by va1·iuus autho1·s; and that 
these dest1ltory talcs ol' Troy were at length collocated 
and edited by some ingeuious c1·itic, who might possibly 
]1ave been distiugnishetl by the appellation of llomer. 
The novelty, and, perhaps, the extravagance of this hy-
11othesis, have obtai11ed for it partisans atuo11g those pro
fessed sceptics and segregatists who can pf'1Teive no dif
fcn·nre Uctwern vulga1· r1·1·01·s and popular opinions, 
and whosr ambitinn it is to l'Ccede as far as )IOSsible from 
all participation in the scnriiuents or convictions of other 
men. It is generally aclmitteU tl1at the excellence in 
which the supposed Hnme.r stands unri,·alled, is the en
ergy of his conceptions, whie-h gives to his · persnnages. 
his scenes, anti his tlescl'iptions, a real and int.liviclual 
cxistcnrc. \Vith surh felicitv are bis cha.racters cast, that 
no reader of feeling ran Ge at a loss to conceive how 
Achilles would look, or Nestor· speak, or Ulyssrs act, on 
any imaginary occasion. The unprejucliccd will decide 
whether such exq:1isite harmony of design rould have 
been the result or chance, or whether earh book had its 
separate Homer, or whethel' they were all ll1anned and 
executed by one. 

In lyrical composiHon, the most popular wns the he. 
roic ode. The name of Pindar has tlcscended to us with 
honour; but the poem8 which inspired in his compatriots 
the most cxaltt>d enthusiasm, are but imperfectly under
stood IJy the stuclcut. aml are almost impracticable to 
translation. 1."he public recitation of the ode was accom
panied both by music ancl dancing; ·a circnmstanre to 
which its strurture was ol.iviously adapted. The two fi1·st 
stanzas, called the strophe anrl the antistroplie, wel'e of 
equal length. In the fi1·st p..-t the prrformers approached 
the altars of their god; in fhe latter, the dance being in
Yertecl, they measured Uack _their stt'ps to their former 
place, whe1•e whilst the.y sung the epode they stood still. 
It appears that this form was pec~iliar to the heroic otle. 
Thel'c were other lyrirnl compositions or a tlifferC'nt cast. 
Sappho's poems l'espire only t<'nder, impassioned senti
ment; those of Anacreon, whether amatory or eonvivial, 
art' equally remote from the sublimity of Pindar, and the 
mt>lling softneRs of' Sappho. The fervit.1 imagination of 
Pinda1· is compared by Horace to the 11n11etuosity or a 
mountain tonent; 

Monte decurrens vetu• amnis, imbres 
Quern ~upcr notas aluC.1·e 11pas1 

}'ervet. imme11~us11ue i·ua p1Yfundo 
P111darus ore: 

P indar, like some fierce torrent swoln with ~howcn1, 
Or sudrlen cata1·acts of meltin~ snow, 
\<V hich from the Alps ils headlong deluge poul's, 
And foams and thunders o'er the vales below, 
\\ 'ith cJe~uhory fu1)' l.iol'l1e along, 
Roils Iii:. impetuous, \aSt1 unf.nllomahle song. '"P.~T 

Thr hrroic ode is e' itlently of a dramatic <'11aractrr, 
antl was the primitive sou1·cc from "A·iience U1c r'f'gular 
drama was prndncerl. Tragedy originated in the hJm11<1 
sung in honour of Bacchus; aml its naml~ W<lS d~rivl'i! 

from the gnat, which was 1he ' ' ictim rousecTatccl to that 
deity. Thl' inn~ntion of dialogue and action lielongs to 
EschyluR; the ol'iginal ode was }H'\'sr1·vcd in the chorus, 
which constitufctl the popular part nf the entertainment. 
The chorus, like the band of a model'll orcliestl'a, was 
composed of srvcraJ. pc1·snus \'vlio recited in a different 
manr1e1· from the other pcdor111ers. \Ve Jean1 from Jlo. 
race that their business \\as to deduce from tile passing 
scene some lesson of morality, or to inculcate 011 the 
spectator some religious pren11t. The intervention of 
the chorus, which is now 1·rjcdrcl by the most z('a)ous 
votal'ies or G1·cecet is not niore repugnant to our idea~ 
of propl'irty than many other usages nf the ancient stagr: 
the performrr8 ap11ea1·cd in mar,klli; in thei1· recitations 
they W<'t'c constantly accompanied by musical instru. 
mems, by ''hi ch the voice was sustained, and the mrlody 
of the vrrse renderecl sensible to ·u1 immense audirnre. 
The rules of the ancient Mama were suited to its insti
tution. 1."he unities of time and place were necessary in 
a perfo1·ma11ce to which the auxiliary resuut·ces or mo
dern marliinery were wanting, ancl from which all the 
magical illusions of the modern Ecene were precluded. 
The tragedies of Euripides and Sophocles were master. 
pieces in their kind, but would now pl'obably be little 
relished even by schnla1·s and scholastic: enthusiasts. 

Comedy, like tFagedy, originally consisted of a cl10rus, 
which dei-ivrcl its name from the God Comns. The ru
diments of the comic art may, perhaps, be detected in 
the satyrs, a sort of i11terluclc annexed to tragedirs, in 
which the scene was rural, anll tl1e personages Satyrs, 
OI' •ylvan deitirs. In the J>lays of Aristophanes, living 
charartr1·s were inh'oducetl, a11d SnCl'ates Liel1dtl himst'lf 
ridiculed on the stage. This abuse a better taste cor
rected; and the comedies of Mcna11de1·, which were imi· 
tated Uy Tel'cnret exhibited only intel'esting pictures of 
domestic lire. The chorus at first appendant on comedy, 
was gradually changed into the p1·olo~11r, a personage 
who cal'efully apjll'ized the spectators of all they were to 
see on the stage. 

The Roman writers were modell c<l on those of Grercr, 
and it was long befol'e they attf"mpted to emulate their 
masters; yet Ennius, one uf tl1 r il· rider poets, prnd1:retl 
the satire, a species of miscl'llam•ous poetry purrly Ro
man, which was destined to 1·eceive pr1·fection from Ho· 
race. With equal originality, Lucl'etius wrote his me
taphpical poem, in which a1·e dC'"rlnpcfl tl1e philosophi
cal systems of his age; bnt it was not tiJI the era of Au
gustus that the ha!"ds of Latium e;tablished their •quali· 
ty with those uf Greece. 1t was thcu that Horace, no£' 



POETRY. 

Aalisfied with having ti-ansplanled all the lyric beauties 
lo his odes, opened a l'ich 'cin or satiric 1rnet1·y; and 
Viq;·il, ba,•ing t'qualled Tlic.ucl'itus, without temei·ity 
as1m·ttl to emulate Home•·· .l11 tlie JE11eitl il may 1..te ac
k11mdedged that he sometiml's fell shul't of his master. 
I~ is characters po:-;st.'ss uot the same features of duraUi
Jity and ~randc1u·; nol' are his scenes equally auimated 
aml Ununalic. To atuue [ur these ddh.:ts, he unites 
evt·1·y cba1·111 that gives inte1·est tu 11ar1·ative OJ' lends 
en('hantment to dl·scriptio11; occasionally he rises tu the 
sublime, but the hl'autiful is l1is natUl·al element; he can 
excite Ler1·ur, I.mt he is more 111·011c to iuspil·e teuderucss 
aml pity. 111 tl1e d1·licate touches ul' natut·e au<l pathos, 
he seems to have gruwu enamoured of his subject, and 
to have li11.~ernd atfectiunaLcly 011 the c11tlea1fog E:iceues. 
and drn1·itics of domestic lilt'. rn1e four fi1·st bouks of 
the .JEneid contain a tale uo sweetly told, that was it 
fransf'c1·1·cd to a l'Ude language tutalJy UllbUSCeptilJ}e Of 
its lite1·ary gl'ares, it \\ ouhJ bllll be i-cad aud rcmeUJbe1·
cd by all \\ho batl capaciucs f'u1· sympathy and tcudcr
uess. 

I 11 the Georgics, Vi1·gil has left a model of didactic 
composition, ennobled IJy a su·ain of plulosuplucal s.:nh· 
ment, pure, g1·aceful. and pel'suasive. Ovid, whose talents 
we1·e nut less ve1·1!iatile than those of lib cu11tc111pul'3· 
l'il'R, adorned the falJlt::s of lllJlhoJogy \\"itl1 tksc1·iptivn, 
aud i1111strated ia his cpislks almostcve~·y rcurnu1l~c story 
of antiqmty. The st) le of his elC'gies is uut unlike that 
of lih episLles: he paints to tl1c C)"c, but he has often too 
much wit amt fanl'y tu tuuch tile heart. 

'l'ilrnHus has l"x1·c-edrtl evc1·y otlu:1· elegiac wi-itel' in 
Nimp1icity and ttmde1•1u•ss. Luran and Statius \\'C.1_·'b also 
epic poets, but they a1·e Sl ltlom quoted,• and 110L ot'tuu 
1·t>a<1. ~Lucan possessed a genius or an e.xaltetl unle1·; Uut 
his ,r.;ubjt'ct was pcculial'ly unfoi-lunate, and his l.Jeauries 
are now nf'~h~tetl bccaus·~ they are founti in :;ccncs 1·e
p ;d-;i\'e to lhe imagii1atiuus, aud uncon!)enial with the 
fct>li11gs • 

. Among the last poeh1 of Rome, appeared J uvcual antl 
Prrsius, of whom the l'o1·mc1· was 011e of tl1e 111ost urigi
n:t.\ \nitf'1·s she haU 1u·mluced. He prufossrs tu exhibit a 
pif'tu1·e of his times; anti thl·re is in liis niauner ~n u1~
di"i•wmhll'tl and almost a holy fcrvoul' that atones tor lus 
occasitmdJ 1·uggetl11ess a1UI asperit.v. 

Origin of nwciern poetry. 
rrhe Gothic nations who over-ran Rome-. though igno

raut of tl1e polite a1·ts, we1·c 11ot i11sc11sible to the rltarms 
of ruwtry. Their ba1·1is wne 110 less vene1·atc~ than their 
priests; and whateve1• inst1·ul'ticm tliey 1·ece1ved, what
.-v,•r knowlf>dgc they 1111sscss1tt.I, was cuu1111unicated in 
M•h·r, and prni>aUly in 1·hymc. 

In thr age of Cha1·lemag11r, the minstrels of Pmvence, 
or·. a~ tht>y wr1·e called. tlu.• ll'ot1ltadon1·s, introduced the 
mrtriral tal('~ or ballads, whh.:h, from tl1e dialect in\\ hich 
tht'y wi-re w1·itten, acquired the 11an1e of romances. Their 
pnrms were all com11osed in rhyme; but whdht.'.t this 
p1·articc WAH borrowed from the Arabs or the Goths, is 
un1•t•rtain. The Italian languf\~P, which of all the cunupt 
dialr1·ts introd11crd by tl1e h:-1.-lrnrians, assimilatetl most 
with the Roman. soon ac qnire1l a tinrture of rlrg"\11ce. 
Jn the middle agt'S Dante \\rote; Ariosto folJuwrd; antl 
Pt·t l'ar<'h, the cnthuRiai;tical '111ary of classical genius, 
iljlpca1·cd among ihe first fuu1u.leJ·s uf modeJ·11 liti.:a·atuJ·e. 

The passion for allegory, so long the charactcri.1<lic 
of llic llalia11 school, was Uy C.:-haurt·r rendered as pre~ 
valent in England as it had pl'eviuusly Ueen 011 tlie con· 
tiucnt. Uuri11g several a.i;es, llaly continul'd tu be the 
}Joels' Laud uf t:urope; and i11 that iuterval was pt•oM 
duccd the J c1·11~alt"lll licliverctl, a poem 11ut unworthy of 
a 1luu1an bat·tl, u1· an Augustau age. 

Jn spain, 11uctry was ea1·ly culth•atcdt hut with little 
attcnliou to classical ta!ite. ln F1·ancc, il cmerg·ed m>t 
from ba1·Uarism Lill tile reign of Frnnris the First, and 
ani\-"etl at its ultimate poiut of pertectio11 in tl1e em of 
Luuis the Fourtcljnlh. La Fontaine and Hoileau, Cor
neille a11tl Itacine, h:ul then livetl~ anc.1 1u·oducecl works 
c.l•·stined tu irnmo1·talizc tl1cir names. U11fo1·tunately for 
t'l'ench poets, Cl'itici:-,m was tlit:H almost cue' al with po
eh·y; an!I a pedantic attention to 1·ules was soon permit. 
tell to repress the native ener·gies of genius. Tile mudern 
tlrama, it is well known, ori.i;iuated in the my&tcrirs; a 
sort uf 1·cligious fa1·ct, impOJ·tec.1 from the ~ast. To the 
mysteries isucnedec.I allt!gorical plays, callt:d 111ul'alities: 
tlwi;c p1·oduct:tl llie mask, wliicll became tile farnm·ite 
amusement of the cour·t in the ti111e uf Cha1·lt's the .Fi1·st, 
amJ is 1·etleeme<l from oppl'OIJ1·iu1n and oblivion by Mil
ton's Comus. (iuu<liOert, wl'itt1..·11 Ly Ion] SackvilJe, \\as 
tlie ti1·st tragedy rep1·esc11tcc.I on an English stage. 'l'ill 
the commeucement of the eighteenth centur·y, the Ger
man lauguagc was almost a Stl'all~el' to poetry. Klop
stock i1n ~11Lcc.I ltcxa11lCtt'r veri;c, i11 which the mechanism 
of classical numlJrrs is rathrr pN·cei\"cd than felt by the 
l'l'adcr. 1"ro111 that era, G1..•1·many has bern more pro
ductive of books tha11 all the 1·est oJ' Europt'; aHcl <luring 
this period, 111a11y iine "1·itns have arisl'n of real and 
01·igi11al gc11iu.s: Out tl1e litc1·a1·y cummel'ce of t/1e country 
is chicJJy suppot'tcc.I Uy t1·a11slatio11; the Ge1·ma11s ha\.·ing 
arriVl·d at nu less distinction as the gl'ne1·al t1·a11<.;Jators, 
than di<l lkeil' neighlJom·s the Dutch as the carrirrs, of 
Eurupe. 

Of Engli.sh -versification. 
In the English language, vt·1·sitication depends not on 

the q1rn11titie8, or the len~th ancl shortness, of thf' sylJa. 
Lies: llut on tlie modulation uf the accents, arul the dis
position of tl1e pauses; to which is generally added the 
recunence of rhyme. The heroic Vt'l'Se cnn"lisls of teri 
S) lla!Jll'Sj its ha.rmony is prof1Uc€'tl by a ce1·tai11 Jll'nput·
tion~tc dist1·.il.rnhon of acceuted and unaccented syllallil's; 
aud its Spl'C1fic charaC'ter, wlirther lively or sokmn, s•,ft 
or slow, is tlf'tel'mined by theil' m·dn and an·augcment. 
'Vlrnn unaccentt'd and accented S) lla!Jles are rrgularly 
alte1·natetl, it is called tbc iambic verse; a'I, 

11 A ishepherd's boy1 be seeks no higher name, 
J~ed forth his flock be11ide the silver Thame." 

'When this order is inverted, and the unaccented is pre
ceded by th accented syllable, it is cJJ.!lcd a tl'Ocba.ic 
verse; as, 

11 Ambition first aflrung from the blest abodes." 
" 1'1.. l ·, huly t!al'th, ul/ thal my soul hol,J!! dear." 

The frt>quent inte1·vention of tl1e trochaic is apt to pro
duce harsh~t·ss. The monotony wldrh it mi.~ht be ex
perted should 1·esnlt from a succPssinn nf iambic lin&i. is 
t~liviated by the frel'dom with whirh tlw pause is tra 11~. 
tc~ · 1·e>d from one S) II able to another; a frt·etlom which ron. 
ol1tutes the chal'm, an~ produces all the va.l'ioty, of .l!:n. 
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glbla vrr.se. The pausl' tll' cc"iura is that i11tel'\'al of A stanza mnl'c polisheU in its Btrurturc is :td·)pteJ. by 
su~prnsion which mu':lt naturally arise i11 cve1·y wrse, i\lr. Solhel.i)· in his acl111ii·al.llc trano;lati 11n or W1rlancJ's 
the po:-,ition of which the .English poet is allowed to Ol.lcru11. Tiie following passage tltsc1·il>t~ Rczia''.') lirst 
d1angc aud diver!)iry at pkasure. Wlic11 the pause foils iutcr' iew with the llcnuit: 
on the foul'th S) liable, the stt·ain is smooth and airy; as, u Rczia, at once entranced in holy blis,, 

"StJft is the strain I when Zephyr gently blows, Aw'd by hi:i look, thM bciUll~ ccle'.)tial grace. 

And the smooth sucam I in smoother numbers flows." ~~~;s~~\~,~5e~ii~e,;!~i~~l:~i~:~c~ \~~ l!l~;~~'s ki .s. 

"·hcu it falls uu the secou<l it is commouly accelerated; Touchl.:d by his gr .. cio~s niicn or .fr1c1~clly air,. 
a~, JJis beard llrnt swept hl!> brca~t wuh !ilhcr h;.nr, 

"Not so I when swift Camilla scours tl:e plain." ~c:c~~~~ t~i~ks~·:~1 i:~i~~l'~t:~l~i~~ 1'.·~~·=;~:s; _ 

~~1~:1~1i~~~a~l;ll~~~e~ausc thrnlls on tl1e first, second, 01' pc- Each reads the other's heart, nor finds rt i:.lr;.mgcr there.'' 

"0 friend! I may each domestic bliss be thine: 
lh: no unplea~ing melancLoly j mi1oe. 
Me I let the tentler oflicc long enga~c, 
To rock the cradle of declining age." 

A scco11d pause is sometimes happily introduced: 

' 1 0 C\'er beauicous I ever love-ly! I tell, 
Is it in hea\'eu a crime to lo\'e too we1J?'' 

In the following examples, the first passage has all the 
spirit and cncr·gy of the ode; the second, the slow and. 
11Iaintirn melody of the elegiac strain: 

u Come then, my friend, my genius, come along, 
0 master of the poet and the song! 
And while ths muse now stoops, I and now ascends, 
To man's low passions. I or their glol'ious ends, 
Teach me, like thee, I ia various nature wise, 
To fall with dignity, J with temper rise; 
Form'd by thy converse, I happily to steer 
}'rom grave to gay, I from livdy to severe; 
Correct with spi1 it, I eloquent with ease, 
Intent to reason, I ur polite to please." 
u In these deep solitudes, I and awful cells, 
"

1 here heavenly penshe contemplation I dwells, 
And ever·musing melancholy reigns." 

The heroic \'erse is often diversified by the interven
tion or an Alexar11.frine line of twelve syllabics, "hich 
is liberally used by Dryden: its abuse is pointedly cen
sured by Pope: 

u A needless Alcxanclrme ends the ~ong, 
'Vhich, like a wounded snake, drass its slow length along." 

It forms a noble termination: 

"Teach me to love and to forgive; 
Exact my own tlefocts to scan, 
\V hat others are to feel, and know myself a man." 

Triplets often occ1u• in heroic verc;e; a practice to 
which D1·yden was strvngly addicted, but which is now 
ge11e1·ally avoided by concet writers. 

'rt1e stanza of nine lines, in imitation of the Italian, 
was introduced by Spenser. Of this \'erse, which, if not 
impl'actira~k, was at least l'epugnant, to the Engli•h 
language, the foJlowiug extract is a favourable specimeu: 

'' A f;'eutle kDh;ht was pricking on the plaine, 
Yclad in mh;h~ie arms, and iilver shield, 
\\.herein old dintcs of deep woun<les did remain, 
The cruel marks of many a bloody_ field; 
Yet armes till that time did he never wield. 
His angry steed did chide his foaming bitt, 
As much di!tdai11ing to the curl> to yield: 
A jolly knight he seem'd, and f<1ire did ~it 1 
As one for kni,t;htly guests and fierce encounters fitt." 

The most popular stanza is that appropl'iatc to tl1e 
ballad, which is composed of four line with rntl'rchau,;ing 
rhymes. Such is the mcasut·c of Goldsmith's beautiful 
taic of Ed11in and Angelina: 

"Turn gentle hermit of the dale, 
And guide my londy way, 

To where yon taper cheers the vale 
'Vith hospitable ray." 

And such, with the t•emission of rhyme in the first and 
thil'<l lines, is the measure of Chevy Ghatc; 

''God save the king, and bless the land, 
Jn plenty, joy, ~nd peace; 

And grant henceforth that foul debate 
'Twixt noblemen may cca'.)c!" 

The elegiac stanza con'5isfg or four alternately l'C'Spnn. 
sivc lines of ten s)·llaUlcs each; It is wcl: adapted to shurt 
110<.'ms; but in compositions of any length, its slow mono
tu11ous. cadence becomes oppressive to the car. Jn the 
cdcb1·ated elegy of' Grny, its defects, however, are all 
concealed l.ly a (1rorusiun of poetical Ucauties; antl Uy the 
grarcful muse of llammonll its fetters arc 1•cntll'l'cU clc.· 
gaut antl Ol'narnental: 

1• Why should the lover quit his pltasing home, 
In search of danger on some foreign ground? 

Or from his weeping fair ungrateful roam, 
And risk in every stroke a double wound? 

Ah! better far, beneath the spreading shade, 
\Vith cheerful fric:nds JO droiin the sprightly bowl, 

i'o sing the beauties of my darling miAid, 
And on the sweet idea feast my soul." 

'l'he common anapestic \rerse, of elenn •and twelve 
S) II ables, in "hich the accent falls on e1·c1·y third sylla
bic, has gcnn•;.tlly been appropl·iated to liumo1·ous sub· 
jccts: wl1cn fo1·med into the stauza, it assumes a dir· 
fe1·t•nt character. In the noble \\.ar-song of Burns it is 
howe\'Cl' a strain truly sublin1c; antl in the following 
passage fl<ms with equ"I swrctncss antl imthos: 

u, lis night, and the J,m,lscape is lovely no more: 
I n'.ourn, b~1t, ye woo~lands, I mourn not for you; 
For n1orn 1s appro..1chrng, your churrns to reMnre, 

Pc:1 fum'l.J \\ ilh fresh frilgrance, and gli· ttrino;: with dew. 
Nor yet for the ravage of winter I mourn; 

K;nd n1.1tu1 e the cml>ryo Llossom wi~I sa\·c: 
But when ~hall sprin~ vi.,it the moulduing urn? 

Oh! whtn shall it da\'11 on the ni~ht of the )?l'•tve?" 

'l"'his stanza is, from the intractable nature of the ana· 
pe~tic mrasu1·c, of diffirult exrcuthrn. In tl1at rmpln)t'l 
by Cowpr1· i11 tlw f.1lhl\\ing insL,111CC c111hll'llrtcd on Hi· 
similar prinriplrs. the~) lhillll'~ arr: J.· ,s numct·uus, and 
the cat.lcucc is in g\·nual more hal'mouiuus: 
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u I am monarch of all I survey, 
holy right there is nnne lo dispute; 

I•'rom the centre all round to the sea, 
lam lord of the fowl and the brute. 

0 Solitude! whel'e are the charms 
Thar sages have seen in thy face? 

Better dwell in the mitlst of alarms 
Than reign in this de&c.i late place." 

The occurrence of double rhymes is neither \'ery fre
quent nor very rasy in English verse; they are chiefly 
employed in songs, aud are r;eldom admitted in the higlJ
er ordei· of lyrical composition. The following 1>assage 
from Dryden's ode on St. Cecilia's day affords the most 
happy exam1ile of this kind of verse in our language: 

" Softly sweet in Lydian measures, 
Soon he soothJcl his soul to pleasures; 
'\Var, he sung, is toil and tl'Ouble, 
Honour but an empty bubble; 
Never ernling1 still beginning, 
Fighting still, and still destroying: 
If the world be worth thy winning, 
Think, oh! think it worth enjoying." 

The simplest and most fluent of all verse is the couplet 
of eight syllables. In this measure Milton has written 
llis two exquisite poems, the Allegro and Pensel'oso: 

" And may at length my weary age 
}~ind oul the peaceful hermitage, 
The hairy gown and mossy cell, 
'Vhere I may sit, and rightly spell 
or every star that heann doth shew, 
And every herb that sips the dew, 
Till old experience dn attciin 
To something like prophetic straint'' 

Pope and Gray are generally considered as the most 
correct writers of rhyme; and Dryden, who knew the af
fluence or tlJC English language, has in his own composi
tions exhibited all its various capacities of hat·mony and 
versification. 

Bla11k11ersc 
Is composed or Jines of ten syllables each, which flow 

into each other without the interveution of rhymes; its 
nwh·ical principle resides in its pauses, which should be 
sojudiciously spread as never to suffer the accompani
m•nt of rhyme to be missed. or the few poets who l1ave 
attempted this s11ecics of composition, Milton first, and 
all.er him, Thomson, Armstrong, Akenside, and Cowper, 
are pre-eminent. The amplitude of Milton's verse is un· 
equalled: it dilates with the author's thought, it harmo. 
mizes with the reader's sentiment, and its varied cadence 
altcrnatrly roll• with majesty, or falls in a mellifluent 
strain of melody on the unwearied and unsated ear. 
The principle of this exquisite mechanism has been late. 
Jy referred by a judicious r1•itic (the Rev. l\ir. Crowe, 
in his Lectures at the Royal Institution), to Milton's 
bold prartice of tligfributing in separate lines, words so 
nearly connected (sus::h as the preposition governing the 
11oun, am] tt1c pronoun attached to the nrh) as almost to 
a}lpear indh isiblc. Tl1at tl1is practice, whic h Mr. Crowe 
calls breaking the natural joint ef the sentence, is fav our
able to the freedom of' blank verse, cannot be clili : utrcl; 
but it may be qnestionrd whether the port was hims<'l f 
runsciou& t.if the 1m rhanism which hr employed, 0 1· ' 'as 
directed by any utl1cr principl e than his own acute scusi-
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~ility to harmony. The following short extracts may 
11lustJ"atr the diffe1·cnce of style perceptible in the variou• 
writers uf blank verse: 

u Of man's first t!isobedience, and the fruit 
or that fo rbidden tree, whose mortal ta9te 
Brought death into the world, and nil our woe, 
\Vith loss of Eden, till one greater man 
Hestore us, and regain the blissful seat, 
Sing, hea,·enly muse; that on the secret top 
Of Oreb., or of Sinai, didst inspire 
The shepherd, who fil'S l taught the chosen 'le!lli 
ln the beginning how the heavens and earth 
Hnse out of chaos; or if Sion hill 
D elight thee more, and Siloa's brook that flowed 
Fast by the oracle of Goel; I thence 
Invoke thy aid to my adventurous song: 
T hat with no middle flight intends to soar 
Above the Aonian mount, while it pursues 
Things unatternpted yet in prose or rhyme.,, M 

" He ~omes!. he comes! in every breeze, the power 
Of ph1losoph1c melancholy comes: 
His near approach the sudden starting tear, 
The glowing cheek, the mild dejected air, 
The soften'd feature, and the beating heart 
Pierc'd deep with many a virtuous pang, declare~ 
O'er all the soul his sacred influence breathes, 
Inflames imagination, through the breast 
Infuses every tenderness, and far 
Beyond dim earth exalts the swelling thought." 

THOMSON, 

t 1 From hea\•en my strains begin; from heaven descends 
The flame of genius to the chosen heart, 
And beauty with poetic wonder join'd 
And inspiration. Ere the rising sun 
Shone o'er the deep, or mid the vault of night 
The moon her silver lamp suspended; ere 
The vales with spring were watered, or with groves 
Of oak1 or pine, the ancient hills were crown'd; 
Then the great Spirit whom his works adore, 
'Vithin his own deep essence view'd the forms, 
The forms eternal of created things: 
The radiant sun, the moon's nocturnal lamp, 
The mountains and the streams, the ample stores 
Of earth, of heaven, of natnre. F rom the first, 
On that full scene his love divine he fix'd, 
His admiralion; till in time complete, 
What he admired and Jov'd,- his vital power 
Unfolded into being.'" Aa.ENSIDE. 

"O ye whose souls relentless love has tam'd 
Jo soft distress, or friend untimely fallen! 
Court not the luxury of tender thought; 
Nor deem it impious to forget those pains 
That hul't the Jiving, noughl ayail the dead , 
Go, soft enthusiast, quit the cyprt!ss gro,·es; 
Not· to the rivulet's lonely moaoings ltlne 
Your sad complaint. Go, seek the cheerful haunts 
Of men, and mingle with the bu<.tling crowd; 
Lay schemes for wealth, or power, or fome-the wish 
or noble r minds, and push t hem night and day; 
0 1' join the caravan, in quest of scenes 
N ew to your e yes, and ~h ifdng every hour, 
Beyond ihe Alps, beyonJ the A ppenines."' 

ARMSTJ\ONG. 

cc 0 wiuler, rule r or the in ,•erted year, 
T hy !)C"attcrcd hair, with i;Jef't lik e a::ihcs fill'd, 
Thy breath congeal'd upon thy lip!, thy cbetk.!5 
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Fring'd with a beard mitde white with other snows 
Than those of aJ..:.c, thy forehead wrapt in clouds, 
A lea~css branch thy sceptre, and thy lhrone 
A slidm~ car indeb~ed to no ,i,.·heels, 
But urg'd by sturms along its slippery way! 
I love thee, all unlovely as thou seem'st, 
And dreaded a~ thou art. Thou hold'st the sun 
A pris'ner in the t't:l undawning east, 
5hon'ning his journey between morn and noon, 
And hurrying him, impatient of his May, 
Down to the rosy west; but kindly still 
Compcn~aling his loss with adcled hours 
or soci<Al convel'se, and instructive ease." CowPER. 

The defect of Young's bla11k rn1·se is, that the sense 
commonly closes with the line, and that it has too much 
of the systematical uniformity, without the musical va
-rieties, of rhyme. Whether 1·1iyme or blank \'ersc is en
titled to 1u·e-eminenre, is a question which must ultimate
ly be determined by individual taste. Jn the choice of 
hir; measurP, the poet must obviously be influenced by 
the natul·c of his subject; and rl1yme or blank verse will 
altemately o!Jtai11 his preference. In all the gay and airy 
excursioM of fanr.y, 01· the lighter touches of feelingt he 
will find in rhyme an auxiliary equally pleasing and im-
11ortant. To such compositions as l'equil'c a mensure of 
spirited and virnciow; movement, rhyme is an indispen
sable a11pendage. 'l'o satire it adds poignancy, to hu
mour it gives elrgance; it imparts renovation to old ideas, 
and lends attraction to trivial sentiments; it renders fa
miliar illustration g..aceful, am\ plain sense eloqurnt. 
In all but the Alpine regious of .poetry, rhyme is a !Cnce 
no I ·ss useful than ornamental, enriching and enlivening 
evury object. In the Allrgro and PenseJ'oso, even Mil
ton conceived it no derelirtion of poetical freedom to have 
pursued the path traced out by his predecessors: but in 
his Paradiso Lost, when "he soared bcY0111l the visible 
diurnal sphere," hiS deviation into blank-verse was as ju
dicious as fortunate; because his subject was then too sub
lime, his conceptions too gigantic, for the narrow limits 
and demarcations of rhyme. 'Vhe1·ever much origina
lity of thought exists, this metrical charm is unnt'ces
sary; and where imagination reigns in wild luxuriance, 
it is impertinent. Jn some of his juvenile puems. l\liltnn 
appears to have been incumbered with the dignity of his 
thoughts; and Shakespeare, perplexed by the richne8" and 
varitty of liis combinatiunS, is apt to become affected 
\vhen he f1Uits blank ve1·se. Attcmps have been mac1e to 
enlarge the Jin.its of blank verse, by the inlroduction of 
'Variou~ measures analogous to those employed in rhyme: 
but to all the•r clforts the genius of the language discov
ers an invincible l'C!Jugnancc; \'ainly are varieties present
ed to tbe eye, which arc impcJ'crptible to tl1e mind, and 
untasted by the ear. All rhymeless numbers either flow 
into good blank vrrsr, or form lines harsh and intract
ble; a succession of aln·upt sounds and mutilated srntcn
ces, \t'hich by no a1·t of lJpography, by no imposition of 
nomenclature, can be made to constitute any metre at 
all. 

Poetical classification. 
The primitive sourcrs of modem poetry may be traced 

to the old romancr; whencr was dcl'ived the simple bal
lad so popular in England and Scotland, and under Ya· 
rious names and forms universally adopted in Europe. 

2 

On the nviYal of lrtters. \\hen the study and imitation 
of the da!'isics became tht· pas~ion of all literary men, their 
nnmr11clc\tu1·~ \\as eagerly nssunwc1; and \·ulumrs of poe
try \\(' l'r snon composrd, \i,.hic:h tht> high-sou11di11g namts 
of odes, pn~tu1·als, satire"!, and rpic poems, han· not sav. 
cd from ol>lirion; \'Ol11rnesoft·1·ilicism wt>realsocompilt·d, 
to show how pastorals, odes, antl sahl·es, ought to hue 
1.Jern \\1·ittrn. 

J' ASTOR •L pnetry is, ahorn all other. the most limited 
in its o~jcct; and "hen fo1·med on the motlel presented to 
us by Yi1·gil and Theocritus, shuuld be a de•cription of 
l'Ul'al sccnl'S am) natural feelings. e1ll'irhed with elegant 
laugunge, anti :ulorne<l by the most rnrludious numbrrs. 

F'ew I~nglish pastorals will be recognized in this drfi. 
11ition; the scen1·s they reprrsent at•e artificial. and the 
scntime11ts l'rictitious, becansc they are imitated from oth
et· poets, the natives of a luxuriant J"rgion, accustomed to 
the lh ing tints and glowing azure of a rloucllrss skl·. 
Fl'om this censure, howc\'cr, lhc pastoral tlrama of Al. 
Ian Ramsay must be ex<·eptcd, as shoultl Slienstone's ce. 
Ie.brated ballad. The ballad is perhaps the happirst vr
Jucle of pastoral poetl'y, and thel'e a1·e in our language 
many ballads of exquisite beauty. Some of our pastorals 
are eh•giac; such is Milton's monody on Lycidas: 

" Together both, ere the high lawns appear'd 
Under the opening eyelid of the Morn, 
'Ve drove afield; and both together heard 

~~!:~;i~;~~~~;::: ,~it1~:~~sf;ees~ 5~!~~~ ~~~~ht, 
Oft ull the star that rose at evening bright, 
Towards heaven's descent had slop'd his westering wheeJ.'1 

ele~~~t ~o~~~~~.~\~n of this poem is in the true spirit o[ 

" Thus sun~. the uncouth sw;in to th' oa.ks and rills, 
\\'hen the still Morn went out in sandals grey; 
He. touch'd the tender stop~ of various quills, 
'\V1th eager thought, warhhng his Doiic Jay; 

~~~ ~~: ~:s s~;0::~n~~~~c~1~le~~e\·~llb~I~~ hills, 
At last he rose, and twitched his ma111le blue, 
To·morrow to fresh woods, and p.1stul'es new!' 

The name of ELEGY \\as origi11ally given to runereal 
mon.ody, but was a_fter\\ards ;t~tarhcd to all plaiotire 
strams. Jn the Latin language- 1t was alwayc; 'Mitten in 
hexameter and 11cntametc1· 'e1·sc. U" the modrrns and 
elegiac stanza was inYentcd, assimilatinr; as nrarly as 
possible with those slow melodious 1111111bers. Many rte. 
gics, nnd pc1·haps the best, are rxpr·r!-.si\·r only of sooth .. 
ing tendt'1·11css. Such arc thf'sr. of Tilrnllus, so happily 
imitated by Hammond. The Jesse uf Shrnstone, which 
has IJHliaps uever been irnrpassed, is all pathos. The 
celebrnted ele!~Y of Gray combines rvfl·y charm of de
scription and Hentimcnt. The elegiac stanza, the mo .. 
notony of''" hid1 soun becomes op)ll'l'.ctsh c to the ear, is 
sometimes happily exchanged for a lighter measure, as 
in Cowpt·r's Juan Fernandez: 

u Ye winds that have macle me your sport, 
Convry to tius desolate shore 

Some cordial endearing report 
Of a ldnd I shall visit no more. 

My friends do they now and then send 
A wish or a thought after me? 
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~~~~:l~ :~r~e~~t il:~ ::~~~;~~see." 
The SoNNET represents in an abridged form the an 

cient elegy; the same slow stanza is asigncd t~ each, and 
the sentiments suitable to the one are appr:opriate to the 
other. The sou net is tlcl'h·ed from the Italian school, and 
wa.s much cultivated in England during th~ seventeent.h 
century. It is always limited to fo11rtee~1 Imes, an ~1·ti~ 
fidal characte1· wliirh should seem. to indicate an Orie~ · 
tal extraction. rrhc following, by Milton, is a fine spCCl· 
men of the English sonnet in the Italian manner; 

"O nightingale 1 that on yon leafy spray 
Wast blest at eve, when all the woods are still! 
Thou with fresh hopes the lover's heart dost fill, 
'Vhen the jolly Hou\'s lead on propitious May, 
Thy li(1uid notes, that close they eye of Day, 
Fin>t heard before the shallow cuckoo's bill, 
Porlcn<l success in love. Oh! if Jove's will 
Have Iink'd that amorous power to thy soft lay, 
Now timely sing, ere the rude bird of hate 
Foretell my hopeless doom in some grove nigh 
As thou from year to year hast sung too late 
For my relief, yet hadst no reason why. 
'' hethcr the muse 01· Love call thee his mate, 
Both them I servt:1 and of their train am I." 

In the following sonnet, which is of a modern date, the 
stanza is happily accommodated to the English lang·uage: 

Written in the church-yard of l\iiddleton, .Sussex. 
"Press'c.I by the moon, mnte arbitress of tides, 
Whilst the loud equinox its power combines, 
The sea no 01 ore its swelling surge confines, 
liut o\:r the shl'inkin~ land sublimely rides. 
The wild blast rising from the w~stcrn _cave, 
Drives the huge billows from their h~avmg bed, 
Tears from their grassy tombs the village dead, 
And breaks the silent s;1bb:1th of the grave. 
With shells and sea weecl mingled on the shore, 
Lo! their bones whiten on the frequent wave. 
But vain to them the winds ancl waters rave, 
They hear the warring elements no more; 
\Vhile I am doom'd, by life's long storm opprest, 
To gaze with envy on their gloomy rest.n 

Pope's Elegy to an Unfortunate Lady, and his Eloisa, 
are in heroic verse; which in the hauds of that _g1·cat mas. 
ter, is adequate to the expression of every feeling. 

LYRIC 1>oetry is versatile and misccllaneou~J aclmitting 
almost every divel'sity of measure and of subject. Love 
ftnd heroism, friendship and devotional sentiment, the 
tr·iumphs or beauty and the praises of patriotism, a1·e all 
appropriate to lyrical composition. The soul of enthu
siasm, the spirit of philoso11hy, the voice of si:mpathl'., 
may all breathe in the same udc. Of ou.r Jyr1~al wn
ters, Dryden is confessedly eminent; Gray is 1.hstmgu1sh· 
eel by the nrnjesty antl llelicacy of his expression, a_i1d the 
correctnrs~ ot' his sl) le; Collins is occasionally an_unatcd 
by a portion of l,,inda1·ic spil'it. Among our heroic odes 
thrre arc, perhaps, none that breatl1c a loftier strain 
thau the following pat1·iolic !11\'ucation of Burns : 

~' Scots1 who have with \Vallace bled, 
Scou, whom lll'Uce hath often led, 
·welcome to the gory bed, 

Ot to glorious ,·ictorr ~ 

Now's the day, and now's the hour, 
See the front of battle lower; 
See approach proud Edward's power, 

Edward's chaina and slaverr 
'Vho will be a traitor knave? 
"'ho can ask a coward's grare? 
" ' ho so base to be a slave? 

Traitor, coward, turn and flee. 
\Vho for Scotland, king, ancl law, 
I~ reedQm,s sword will slrongly d1·aw, 
Freeman stand, and freeman fa'? 

Caledonian, on wi' me. 
By oppressions, woes, and pains, 
Dy your msater's servile ch~ins, 
\Ve will draw our drarest vems, 

Hut they shall be, shall be free. 
Lay the proud usurpers ~w; 
T}Tants fall in every toe, 
Liberty's in every blow: 

Forward let us do, or die." 

In the minm· lyl'ics are included Sol'rns, a species of 
composition sedulously cultivated hy English writers. 
The themes of songs are in gemwal amatory or convi. 

;:~~~t; 1~~~~·i~~·i~ h~1~~e~~1~r~f:i1;e'a1~~ ~\~~ic~t r!!~e ar8~1':~11t1!: 
humorous cast. ShakspeareJ Jonson, anti om• other el .. 
de1· bards, have bequeathed to us songs of exquisite beau .. 
ty. In the last century the most popular song~writer 
was Gay. Allan Ramsay has left some enchanting airs. 
Perc)•'s collection has restored many lyrical pieces of 
inimitable pathos an<l simplicity. In Jattcr times, many 
songs of classical eminence have been supplieil hy Ste
vens, Sheridan, and Burns. 

DIDACTIC poetry is minutely prece1itivr, and profes
ses to convey useful in.struction on some particular sub
ject. It is obviously not easy to dis~over situations_ in 
which an author may become a practical teacherJ with
out ceasing to he the poet: and this difiic•lty is aggra
vated to the English \niter, who has not the resources 
of the G1·eek auil Roman in the metrical capacities of his 
language. 

Virgil's georgical poem is the performance of the first 
master, operating with the best materials. In imitation 
or Virgil, a poem was composed hy John Phillips on cy
der, which is now little rea<l. Towards the middle of 
tile last century, when the didactic muse hatl most rnta
ries, polemics, physics, and metaphysics, were succes
sively expounded in verse. But verse is not the mediun1 
by which information can be communicate<l with most 
advantage; and is less suitably employed in elucidating 
abstract speculationJ than in enforcing popular and ac
knowledged truths. The )Jhilosophy of Akenside is re
lished only for his imagery and harmonious language. 
'l,he aphorisms of Armstrong are remembered only where 
the author was more sensible to the influences of Apollo 
than of Esculapius. The Eco11omy of Vegetation, and 
the Loves of the Plants, are formed on a plan not only 
original, hut new. It is probable that the primary idea 
or this work was suggested to the au thor by the perusal 
of Cowley's Garden; but on that s imple site he has 
crecteu a magnificent palace. in which nu vestige of the 
ancient edifice remains. With an imagination luxuriant 
as that of Ovid, and with powel"s of dcscl"i11tion sca..--cely 
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li·'9 universal, he has i~v•nled a machinery appropriate 
to J1is oubject, and which is also dnhe1lsolel)' fromthephi
lusophy of modt•rn times. Fr1m the cxtrnsirn notl's ap
pended to his poems, it is howeH•1· obvious, that thougll 
he m1i;ht thns embody the principles of science lo the 
..ye of fa11cy, he despaired of rendered them intelligible 
\\ ithout the a.i;ency of prose. l\lason's English Gar<lcn 
i'i more descripth:e than didactic. De Lille's Jar<lius is 
a chef d'renvre in its kind. In the Essay on Criticism, 
Pope has most happily enlivened didactic st) le wilh wit 
and salil'e. 

SATIRICAL poetry is descriptive of men and manners; 
its aim is to delineate the follies arrd chastise, the vices of 
the age. Satire is evidently the olf•pring of polished times; 
and, unlike other poets, the satil'ist finds his empire en
larged, and his influence extended, by the prog1·ess of 
society. 

Satire is either pointed or oblique: elolJuence is the 
soul of the one, t•idicule of the other. 'fhe one t•ushcs on 
its object in a torrent of vehemence and declamation; the 
other pursues a smooth tortuous course, occasionally rc
llecting to the mind the most momentous truths in the 
playful asl'ect of wit arnl humour. In the Hutlibras of 
Butler, the Lukin of Boileau, and the Rape of the Lock, 
the effect of oblir1ue satire is heii;htened by an assumption 
of the heroic stJlc, the perversion of which produces an 
effect exquisitely ludicrous. Gay's Shepherd's Weck 
and Gresset's Ver-vct't belong to this species, as do many 
of Voltaire's lighter poems, and man)' of La f'ontainc'~ 
tales. Swift's satire is commonly of a similar cast. The 
eatil'e of Young is always· pointed and saturnine. In 
Churchill the pointed and the oblique are happily united: 
as they are in Dryden and Pope, the two great original 
masters of Englishsatirt>, who buth possessed withwit and 
fancy a knowledge of men and manner·s,# and an intuitive 
tliscernment of characters, with the aptitu1le of descrilling 
them, which arc its first requisites. The following ex
tracts aff'ol'd a specimen of the manner of each in the de
lineation of character: it must, howen1·, be i·emembcretl, 
that Pope mo1•alizes whilst Dryden declaims: 

" Some of their chiefs were leaders of the land: 
Jn the first l'ank of these did Zinni stand; 
A man so various, that he seem'd to be 
Not one, but all mankind's epitome. 
Stiff' in opinion, always in the wrong, 
Vt7as every thinK by starts, and nothing lnng, 
But in the cour:;e of one revol\'ing moon, 
'Vas chen,ist, fidler, statesman, and buffoon; 
Then all for women, paintinK1 rhyming. drinking, 
Beside ten thousand freaks that cllecl in thinking. 
Blest madman! who could e\ei-y hour employ 
\Virh som<:thing new to wish, or to enjoy. 
Railin~ 1:1.nd prah,ing were hi'> usual !hemes; 
And both to show his judgment in extremes. 
Is cn1· \:iolent, or ever civil,. 
That C'lo'ery man wilh him was God or de,-il. 
ln squandering wealth was his peculiar art; 
Nutliing went unrewarded but de~ert; 
Bet;:gar'd by fools, whom still he found too late, 
He had his jest, and they had his es• ate. 
He laul?;h'd himself from court; then sought relief 
In forming pal ties, but would ne'er be chieL" DR\ oE~. 

'' In the wor~t inn's wnr"tt room, with mat hllf·huno-. 
The WJ.ils of plaister1 and the floor l.•f dung; ~ 

On or.cc a Rock.·bed1 now rep3ir'd with straw, 
l\:ith tape-tied curtBins never meant to dl'aw; 
The George and gat·ter dangling from b&s he•d. 
\Vhere tawdry yeUow stro\·e with dirty red; 
Great Villiers lies: alas! how cbang'd from I lm 
The life of pleasure, and the soul of whim • 
G11lant and gay, in Clio.·cdcn's proud alcoYe, 
The bower of wanton Shrewsbury, and lo,,.e; 
Or just as gay at council, in a ring · 
Of mimic statesn•en and their merry king. 
No wit 10 flatter left of all his store; 
No fool to laugh at, which he \'alued more, 
The victor of his he<ilth 1 hi:i fortune. friends, 
And fame, this lord of u:ielcss thousJnds tnd~." Pera. 

It would be amusing to pursue the comparison between 
those two great poets inthe Dundad and Mac Flecnoe; to 
Ol.JSCl'Ve the Un[U'llllt>d exulJcrancc and Cat'eless Vigour Of 
the elder bard, aml the exquisite judgment of his inco•· 
parable imitator. 

EPrn poetry concentrates all that is sublime in action, 

~~~·~~:~i~~· c0:;t~~:~~n~~~0ui1~~ t~~at8~~~ctr~~~e0~ho~:! 
founded in fact, a~d that fiction should fill the picture of 
winch the outlme 1s traced by trufo. In the condact ef 
the poem, it is exacted that the machinery be 8<1beerTi· 
ent to the main design, an1l that the action ohould be sim
Jile and uniform. In the Iliad, the action is limited to tile 
dcstru.cti.on of Troy, which is only to be effected by Ille 
conc1hation of Achilles to the common cause. In thl 
Odyssey, it is the. establishment of Ulysses in lthllClj 
an event whch, alter enumerable difficulties, he is finall1 
enabled to accomplish. In the JEncid the hero is destin· 
cd to found a 'r.·ojan colony in Latium. In Jerusalem 
De.livered, the object of the poem from its commencement 
to its close'. •.• the restoration of that city to the Chris
tian~. Cr1l1c1sm requires also that poetical justice should 
b~ dispensed to allyarties, success being awardrd to tho 
virtuous! "."d pumshmcnt inOicted on the guilty. 01 
these prrnC1ples, th1·ee authors only, Homer, Virgil, and 
Tasso. have produced epic works. There are howenr 
many poems of the epic or h('roic cast to which criticism 
has hitherto assigned no name. Such arc the Lusiad of 
Camoens, an1l_ the Henriadeof Voltaire; and in the Par
adise Lost, l\11lton. apl'ears in solitary majesty and'""&"" 
mfirence. He ma111tains a lufty indcpcndance of rules 
a~1tl SJStcms, and eternizes to himself a distinction aope
l'IOI' to all that criticism has to withhold or to bestow. 
The Inferno of Dante, the Orlando of Ariosto, the Fail"J 
Qutl'n o.r ~~enccr_, a1·e romances; a species ofcompn!lition 
pun~ly hctitwus, rn which 110 otht•1· rcstl'ictinn is impos· 
ed on the poet's fancy than that he shall continue. t<> in
terest and amuse his reader. Se\"eral romances or a 
recent date arc entitled to praise: such as the Oberon of 
Wieland, ahly trauslated by Mr. Sothrby; the Thalaba 
~f Southey'. of wl11ch the bcautirs would be more gene• 
1 all) appreciated 1f the work was !rs.• tinged with gloom; 
and the Lay of the Last J\linstrel, in which a fable of the 
most supr~fic1al texture is drawn out in a succession of 
sceurs winch peq~etually animate and delight the imagi
nati~in. It is obv~ous, that the 1>octical nomenclature es
t~bhshe.d on class1ral authority, is not safliciently exlrn· 
s1ve to mc:l~1dc all the compositions of modern times. To 
what classtcal school shall we refer the noble ethics or 
l'oiio in his EpisUcs, aad of Cowper in his Taskl Bf 
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what name shall we designate the Traveller and the De
serted Village, the Pleasures of Memory, the Pleasures 
of Hope, (neither of which is, like the Pleasu1·es of Imagi
nation, included iu the didactic species,) with many other 
exquisite productions? Ossian's poems have been clas
sed with epic compositions, but are more analogous to 
the old heroic lays chanted by the scalds, bards, and min
strels. The relics of Schaudinavian literature afford 
many specimens of poetry which, though inferior in 
beauty, are obviously of similar origin an<l execution. 

01·iginally the DRAMA was a metl'ical composition, 
and exhibited all the critical 1•efinements of poeti·y. The 
title of poet is still given to every dramatic author, al
though he sl1oultl havo wr·itten in prose, and although 
the highest d1·amatic 11owers may exist without the 
smallest talent for poeb·y. 'l'he avowed object or the 
drama is to <levelope the passions, or to delineate the 
manners of mankind: tragedy affects the one, and come
dy the other. In tlte Eglish language are many popular 
dramas of a mixed charaetel', which al'e written in verse, 
intc1·mingle1l with prose, and which a1•e called plays. 
'l'hc best pieces in Beaumont and Fletcher, anti e~·cn 
Shakspear•e, belong to this ordc1·. The English drama 
deviates essentially from that of classical antiquity, and 
inllependant of the division of acts and scenes, there is 
little resemblance between them. The triple unities of 
time, place, and action, al'e seldom observed on the 
English stage; and our best writers have allowed, that 
between the acts any change of scene is admissible. In 
realit) this operation is performed in most tragedies and 
all comedies, at any season, without either condition or 
restriction; nor is, perhaps, any change censurable, the 
cause and object of which is immediately comprehended by 
the autliC'ncl~. 'l'o the limitation of ti.me more attention is 
paid. In many tragrdics the action is included in one 
day. Unity of design is ohviously an obligation impos
ed by good sense; and Shakespeare, guided only by his 
feelings of p1·01iriety, is in general careful to exclude 
from his plays a dividl'tl inkrest, an CTl'fM" pl'rpetually 
committctl by Beaumont awl Fletcher, and his other dra
matic contcmpol'al'ies. To consfruct a truly d1·amatic 
fable is no easy task. The author has to provide sources 
of coni;t;u1lly a11~11wnting inte1•tst. to present characters, 
to suggt~st situations n1.pnble of extorting from the spec
tato1·s an active pal'tijipation in tl1c srenC'; above all, to 
supplJ asC'rics ol natl'iral incidents, the springs of dramatic 
action, by which alJ tlw life aml motion ol' the picre arc 
jll'oduced. The dramatic style should imbibe its charac
ter from that of the iutli'vid11als presented in thesrcne, and 
transmit the imp1·cssion ofcrnry re.cling which is there 
pnurtraycd. Ou this excellence is founded the supcri
ol'ity of SllAks1wa1·c to all other dramatists; from liim 
each passion r('rrivl's its appropriate lang1rngr. Witlt a 
few masterly tourhcs. lie lays open the h~art, exhibits 
its most scrrrt movrmcntst and excitC's in CV('l'Y bos111n 
co1Te~po11dc11t emotions. 'l'hc poet who, next to Shak
spl'arc, has cxct.::lh~d in the dramatic style, is Otway. 
'I'hc tragctlics nf Uowc pussC':ss extraorclinary merit. In 
the plays of Beaumont and Fletcher. anti Massinger. arc 
inn111m•1·ahlc pa.ssagrs of high poetical beauty; and in tlio"'e 
vf Urydrn arc discorcrcd the most brilliant rornhina
tions of thonght and fancy: but the touches or natm·c a1·c 
still wanting, that true dramatic idiom which is i1ista11t-

ly understood by the l1eart, and the absence of which i• 
not compcnsntetl by beautiful imagery, or the most re~ 
fined graces of composition. Dramatic blank nrse, 
when flowing with frcc1!0111 :md facilitJ·, is lllOJ'l' happily 
adapted than prose to lite rxpression of strong emotion; 
it is not 011ly more llumo11ious, but moro concise; aml 
bcjug exonerated fl-Otn that mch·ital precision which is 
expt>cted in other poetry, is simply the lang1rngc of im
passioned feeling. Much of the imagery wl11ch might 
delight in the closet, would offend on the stage: yet fig
urati\•e langua.gc is often employed with great effect i11 

'-le!cr·ibing the tempestuous passions. In a state of a,g· 
itatinn the mind becomes peculiarly susceptible of new 
~ombinations. Grief is eloquent: and through the r.hain of 
thought is too tenacious to be broken by sensible im
pressions, it discovers in every external object some ty
pical itlu5tration or its own sufferings; some image which, 
by a kind of fictitious sympathy, seems respondent to its 
individual feelings. Thus Lear, though insensible to 
the storm, invokes the elements, revel·ting to the con. 
turnely he has experienced: 

u I tax not you, ye elements, with unkindness; 
I never gave you kingdom, call'd you children; 
Yau owe me no subscription." 

In impassioned language, even a mixture of metapl10Ps 
is not indefensible; in a moment of distraction the mind 
is versatile, and intlistinct in its perceptions; and conse
quently becomes liable to form abrupt, desultory, and 
even incongruous associations. 

Ofntetrical harmony and poetical emotfon. 
Metr·ical harmony is but the medium liy which the 

poet transmits his ideas aml sentiments: it constitutes 
the fabric into which his conceptions arc wrought, tlJo 
fo1•m in which his sentiments are oxhilJited. Metrical 
harmony is common to all wlin assume the name of po· 
cts; fro~n the Jrnmble versifier creeping through~ hedge~ 
rows o{ rhyme at the foot of Parnassus, to the son of ge~ 
nius, who has drunk of inspiration at its source, and rides 

"Upon the seraph wing of ecstacy.n 

It has appeared difficult to sug:;cst a proper mode of 
distiJ~ction betwren these two 01·tlcrs of' Wl'itc1·s; and it 
has hecn often asked, wliat the l'l':ll difference is between 
the legitimate bard antl a make1· of ' Jll"Ctfy vrr5es: thci1· 
re~pecth' c lll'eten~ions might, it should seem, be amirnbly 
adjusted, by leavmg to the fo1·111 r r an excl11aivc rifl'ht to 
the character of poet, and ass ign int; the rank of me'ti·ical 
poets to the latter. There is in m<lt rit:al harmony a. charm 
that often renders" trivial thought pleasing. There are 
al~o certain ag•·eeable epithets whiclt. if Jl'lt rgt·rgiou.i;;Jy 
misplaced, must always call to the mind gratot'uJ a'isocia
tions; anff which when aided by mclo!llous ''<'rse, "ill 
generally impa1·t some trnn~ient sen.,n.tion of lJlt'asui•c
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emotion sp1·ing;; from admiration or from sym1,atl1y, aml 
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tenderness ur p:ttuos, b~t m~y be trncetl to those l"·o 
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•ources of poetical excellence. Sublimity originates in 
the amplitude of the poet's mind, and is discovered in the 
majesty of his images, or the gl'andeur of his sentiment: 
a sensation of tenor, mingle<l with atlmil·ation, also bc
lon~s to the sublime. Such is the sensation awakened 
bJ Miltun"s1awf'ul descl'iption of the infernal portals: 

u On a sud<len open By 
\Vith impetuous recoil, and jarring sound, 
Th' iufcrnal doors, and on their hinges grate 
Harsh tbumlcr, that the lowest bottom shook. 
OfErt;l>us.'' 

What follows is in the true spirit of terrific sublimity: 
u She opened; but to shut 
Excell'd her power. The gates \Yide open stood; 
That with extended wing a bannered host, 
Under spread ensigns marching, might pass through 
'Vith horse and charriots rank'd in loose array. 
So wide they stood; and like a furnace-mouth 
Cast forth redounding smoke, and ruddy flame. 
Before their eyes in sudden ,·iew appear 
The secrcl!:i of lhe hoary deep; a dark 
IUimitablc ocean, without bound, 
\Vithout dimension, where length, breadth, and highth, 
And time, and place, are lost." 

Sublimity is protlucetl by grantleur of sentiment: 
" Farewell, happy fields, 

\Vhere joy for ever dwells. Hail, harrows! hail, 
lnfcrnal world! and 1hou, profoundest hell, 
Receive thy new possessor, one who brings 
A mind not to be chang'd by place or time. 
The mind b its own place; and in itself 
Can make a heaven of hell, a hell of heaven." 

In sublime composition no image shoultl be introtlucctl 
which is not calculated to impress the mind with feelings 
of solemnity. The following tlescription of Satan exem
plifies the union of sublime imagery, with sublimity of 
sentiment. There is even something like pathos in the 
concluding passage: 

11 He, above the rest 
In shape and gestul'e proudly eminent, 
Stood Jike a tower. His form had not yet lost 
All her original brightness; nor appear'd 
Less than arch·angtl ruined, and the excess 
Of glory obscur'd; as when the sun, new·risen, 
Looks through the horizontal 'llisty air, 
Shorn of his beams; or from behind the moon, 
Jn dim eclipse, disastrous twilight sheds 
On half the nations, ancJ with fear ofchar.ge 
Perplexes monarchs. Darkened, so yet shone 
Above them all the arch-angel; but his face 
Deep scars of thunder had entrench'd, and care 
Sat on his faded cheek; but under brows 
Of dauntless courage, and considerate pride 
Waiting revenge; cruel his eye, but cast 
Signs of remorse and passion, to behold 
The fellows of his crime (the followers rather) 
Far other once beheld in bliss, condemn 1d 
J'or ever now to have their lot in pain. 
Millions. of spirits, for his fault, amerc'd 
or heaven, and from eternal splendour flung, 
}"'or his remit; yet faithful how they stood; 
Their glory withered, as when heaven'.s fire 
Hath scathed the forest oak, or mountain pine, 
"Vith •iogcd top their stately growtb, though bare, 

St:m<ls on the blasted hcatl1. He no'' prepared 
To speak, whereat their double ranks they ben<l 
From wing to wing, and h~lf-incJo..,e him round 
\Vith all his peers: attention held them mute. 
Thrice he assay'd; ;:md thricc 1 in spite of scorn, 
Tears, such as angels weep, burst furth: at last 
\Vords, interwove with sighs, found out their way." 

An energetic simplicity is e~"iential to the &ublime. 
which t.Hsclaims artificial 01·11amcnt. Description inrludC'& 
mony of the elements of poct1·y. a11d alter11atcly produces 
emotions of sublimity antl beauty. The fi.r;ur•til·e style 
js often assumed, in order to give more t•ichness and \•iv
idncss to dl'srri]ltion. The rJemrnts are thus embodied, 
and morn and evening arc. per·petually represented un .. 
der some popular and pleasing image. Thus Milton per .. 
sonHies the mnrning: 

"Now Morn1 her early steps in the eastern clime 
Advancing, sowed the earth with orient pearl.'' 

Antl Shakspearc: 

"But sec, the Morn, in russet mantle clad, 
Wnlks o'er the dews of yon high eastern hill." 

Dcscl'iptiou is sometimes rentlet't"d mol'e li\•ely by the 
introduction of a figuratirn allusion. Thus, in the A1Ie. 
gro, Milton illustrates his dcsc1•iplion of sun-rise: 

u Sometimes walking not unseen, 
By hedge-row elms, or hillocks green, 
Right against the ea3tcrn gate, 
'\'here the great sun begins his state, 
Rob'<l in flames and amber bright, 
The clouds in thousand liveries <light.'' 

In II l'enseroso he again enlivens his imagery by Sil 
interesting illusion: 

" Missing thee, I walk unseen 
On the dry smooth·!hayen green, 
To behold the wandering moon 
Riding near her highest noon, 
Like one that had been led astray 
Through the heaven's wide pathless way; 
Anet oft as if her head she bow'd, 
Stooping through a fleecy cleucl." 

In Dry1len's poem of the Floll·er and the Leaf is the 
following beautiful illustration of the spring: 

" When first the tender blades of grass appear, 
And buds, that yet the breath of Eurus fear, 
Stand at the door of life, and a&k to clothe the year." 

Poetical description is either general or local, and ad· 
mils of artificial or simple imagery. In the two follow
ing passages Pope exemplifies the difference of general 
aud local description: 

" Thy trees, fair Windsor, now shall leave their wood, 
And half thy forests rus>i into my 8ood; 
Bear Britain's thunder, and their cross display, 
To the bright regions of the rising day; 
Tempt icy seas, where scarce the waters roll, 
\Vhere clearer flames glow round the frozen pole; 
Or under southern skies exalt their sails, 
Led by new stars, and borne by spicy gales. 
For me the balm shall bleed, the amber flow, 
The coral redden, and the ruby glow, 
The pearly shell its lucid J?lobe enfold, 
And Phcebus warm the rip'ning ore to gold,'' 



POETRY. 

Here the author dwells not sufficiently long on any ob
ject to leave a distinct jlicture on tbe mind. But in the en
suing lines the delineatioH is too IJold to be missed : 

" In genial spring, beneath the quiv'ring shade, 
\Vhere cooling vapours breathe along the mead, 
The patient fisher takes his silent stand, 
Intent, his angle trembling in his hand; 
\Vi th looks unmov'd he hopes the scaly breed, 
And eres the dancing cork and bending reed. 
Ou1· plenteous streams a various race supply: 
The bright-ey'd perch, with fins of Tyrian <lye; 
The silver eel, in shining volumes rol\'d; 
The yellow ca1·p, in scales bedropt with gold." 

The two following extracts from Milton happily illus-
trate the dillhence or artificial and simple imagery: 

" Now the bright morning-star, day's harbinger, 
Comes dancing from the east, and leads with her 
The flowery May, who from her green lap throws 
The yellow cowslip, and the pale primrose. 
Hail, beauteous May, that doth inspire 
~lirlh, and youth, and warm desire! 
Woods and groves are of thy dressing, 
Hill and dale doth boast thy blt:ssing." 

u \Vhi1e the plowman ne1:tr at hand, 
Whistleso'erthefUl'row'd lancl; 
And the mi1kmaid singeth blithe, 
And the mower whets his sithe, 
And e\'ery shepherd tells his tale 
Under the hawthorn in the dale." 

In general desc1·iption, it is the poet's object to force 
on the mind a variety of l>rilliant itleas and vivid impres~ 
sions. In his local 01· indiYidual deli11eations, lie pre~ 
f'mnts images palpable tu the imaJ;ination, and almost 
to the senses; he stimulates late.nt freli11gs, 01· 1·enovatcs 
forgotten sensations. In tile combination of artificial 
imagel'y, he employs the )lO\\'('I' o( novelty; in that of sim. 
pie images, he l'elies on the cha1·m of truth. 'Vith the 
one the attrntion is awaken et.I. by the other it is ahso1·bed. 
rrhe reader perceives in himself a capacity for forming 
associations tHI then unknown; but he is yet mot·c i1lcasrd 
to ret1·acc scenes and sentiments familiar to mcmo1•y, and 
deal' to the hrart. Jn one instance he. is astonished IJy 
the variety of the poet's conrrption$, in the other he is en· 
chanted IJy the fidelity or his imitations. 'l'he magnifi
cence of figurative language and metapho1·ical clescrip· 
ti on rxtorts a<lmiration; the simplicity of natural images 
ins11ircs delight. In local tlesr ription the poet should in. 
troduce f>nly such objects as harmonize perfcclly with 
his design. Thus in his c.lclicious landscape of Eden, 
Milton carefully avoids the intrusion of exotic imagery: 

u Thus was this place 
A happy rural seat, of various views: 
Groves, who:e rich trees wept odorous gums and balms; 
Others, whose fruit burnished with golden rind 
Hung amiable, Hesperian fables true 
(If true), here only, and of delicious 1a~te . 
Dt:twixt them, lii.wns, or level downs, and flocks 
Grazing the tender hel'b were interposed. 
Or palmy hilJock, or the flow'ry top 
Of some irriguous valler, spread;, her store; 
}<'Jowers of all hue, and without thorn the rose. 
" Another side umbrageous grots and caves 
Of cool recess, o'er which the mantling \'inc 

Lays forth her purple grape, and gently creeps 
Luxuriant: mc::anwhile, murmuring \Vaters fall 
Down the slope hill disper1''d; or in a lake 
That to the frinsed bank, with myrtle crown'd, 
Her crystal mirror holds, unite their streams." 

rrhcre is in local description a drn.rm that rendel'S ob
jects, in themselves uncongenial, engaging to the mind. 
r11 he following passage p1·cscnts few ima.~es of l>cauty; 
but in contemplating it, who docs not feel, that without 
being removed from the common walk of nature, he is 
visited by the influences of poetry? 

"The day is come, '""hen I again repose 
Herc under this dark sycamore, and view 
Those plots of cottage ground, the orchard tufts, 
\Vhich at this season, with thei1· unripe fruits, 
Among the woods and copses lose themselves, 
Nor with their green and simple hues disturl> 
The wild green landscape. Once again I see 
Hed~e-rows1 then hardly hedge·rows, little lines 
Of sportive wood run wild. These pastoral farms 
Green to the very door, and wreathes of smoke 
Sent up in silence from among the trees; 
\Vith some uncertain notice, as niii;;ht seem, 
0 r vagrant dwellers in the fencelcss woods; 
Or of some hermit's cave, where by his fire 
The hermit sits alone." 

If such is the charm or local scenery, yet greater is 
tlie captivation of that individual and characteristic sen
timent, which, from its appropriation to the drama, has 
been tailed dramatic. Such indeed is its enchantment, 
that it has bee" found ca1iable of' p1·oducing the most ex
quisite emotion, without any auxiliary embellisliments 
from figu1·ative language or picturesque imagery. 'Ve 
are never more delighted with the poet than when thus 
intimately admitted to his conficle11ce, when we are suf. 
fcred to commune with his heart, to explore his mostl'e~ 
tired thoughts, and partake his most sacred feelings. 
This charm of individuality was in some of his poems em
inently possessed l>y Chaucet· and some of om• dde1· 
bards; it constituted the leading feature in Cowper's 
lays; it formed the magic of Bums; and it distinguishes 
the authot· of the Lyrical Ballads. The pathetic, like 
the sublime, must be concise and simple. It depe.flds not 
so !nuclt on the thought as tile cxp1·ession. Vii·gil's Llc
sc1·1ption of' AnLlromache on recognizing JEneas at the 
tomb of Hector, is st1·ikingly beautiful: 

" Verane tua fades? et verus mihi nuncius affers? 
Nc1.te dell, vivisne? aut, si lux alma recessit, 
Ubillectorest?" 

The whole passage is affecting, bnt the pathos dwells 
irt the" ubi Hector est?" Figul'ative language is often 
happily em11loyed in the description of impassioned feel
ing. Sometimes it appears tc be the natural overflowing 
of tendcmess: 

" The cave ihould be a lover's bower, 
Though raging winter rent the air; 

And she a lovely little Dower, 
That I would tend and shelter there. 11 

In general, however, the simple anti unadorned style 
is most appropriate to pathos and tenderness. Thus Con
stance, in her touching appeal to the Cardinals, exclaims 
of her son. 
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o AnJ siJ t.e'H die; anti risin~ so aga:n, 
\Yh~n I ~hall meet him in the court of hea\'Cn 
I !-hall not kllO•\ him; lherdore ne\·er, never, 
)lust l beJ,olJ my pretty Arthur more." 

The eo1riosll felicil11.<, thnt charm of felicity of expres
sion with U•H'ace so happily exemplified, is one of the 
1111 ~t 111merful agc11ts in 1wodud11g portiral emotion. It 
i!-i tlir attribute "hirh 1.Jelongs only to the poet of 11;1turc; 
amt is the rffusion of some fortunate moments, \\hen con
t;ummate jutlgmcnt has liccn impelled and inspil·cc.l by 
cJ<quisitc feeling. It i' impossible but that the readers of 
Shaksprarc and Milton must recollect innumel·able ex
ample" of this kind of excellence. Who has not felt the 
enrhantmentcouvcycd by Shakspcarc:'s "heaven·kissing 
hillZ" What lo\Cr of nature has not ln some bright au
tumnal mol'ning while contempl::.tnig a rural seem',. cxpe· 
1·icnccd that 111ixc<l scusation of enjoyment and stillness 
which i"i all desc1'i!Jcd in "tile ail' sniells wooingl}?" Fe· 
licity or l'.Xp1·cssion is tile nath·e idiom of genius; and as 
the goddess of beauty was discovered by her first mo,·~
ments, the genuiue poet may be detected by a s111!?le epi
thet. 'l'he spirit of poetry is not confined to subjects of 
dignity and im1wl'tancc: it may l>e pcr~e~ved in a sim11Ie 
lay. and even in a sporti\"e song. It v1s1ted Sappho, as 
t had sojourned with Pindar; and was as. truly ~he atten· 

dant of TheoCl'itus as of Homer. Nor 1s poetical emo· 
tion inspired only by the song of heroes and of Gods. It 
may be awakene<I even by the strain of playful tender-
11css, in which the l11vc1· celcbr·ates some darhng of Ins 
mistress. The requisites of the tn1e poetical cl1aractcr 
are thus happily summed up by the duke of Bucki11gham: 

u Tis not a fhsh of fancy, which sometimes, 
D 1zzling our minds, sets off the slightest rhymes, 
Bright m~ a blaze, but in a molT'cnt done. 
True wit is everla..,ting 1 like the sun, 
'\'hich, though sometimes behind a cloud retir'd, 
Breaks out again, and is by all admired: 
!'umber, and rhyme, and that harmonious sound 
'Vhich not the nicest car with harshness wound, 
Are necessary, yet but vulgar arts; 
And all in vain these superficial parts 
C.:ontribute to the structure of the whole, 
'\Vithout a l?enius too, for that·s the soul; 
A spirit which inspires the work throughout, 
As that of nature moves the world about; 
A fiame that glows amid conceptions lit, . 
Even something of divine, and more than wtt 
It~clf unst:cn, yet all things by it shown, 
Describing all things, but described by none." 

POllLIA, a genus or the class and ordercryptogamia 
inusci, included in the bryonia of LinnIBus. 

POl'.'iCIANA, B111·bndoesjlower-Jence, a genus of the 
inon11gynia 0t•der, in the tlccamlria cJass of plants, and 
in the natural metlio<l ranking under the ssd ol'der, lo. 
meutacc~r. rflH' cnl)X is pentaphyllous; the 11~tals fin, 
the nppcrm1,st larger than the rest; the ~t~amrn~ long, 
an<l all fc1 tile; the •eed-vessel a kgumen.. J he_re is only 
one s]H.•ciros, viz~ the pulcherruna, a native ol both. In
llies. it rise' 1Hth a straight Stalk 10 ~r 12 [eet !ugh; 
the branche~ al'l' tt:nninatetl by loose S_P1kes of flowe~s, 
which are sometimes formed into a kmU of pJram1d, 
anJ at others di!;p%r.d mo1·e in the form o~ an umbd. 
Tlie foobtnlk uf t<lC' h flowrr is 11ear three 111chrs lo11g; 
the f!o1h1· is compused of live petals, which are roundish 
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flt the top, but are contractetl to narrow tails at the base. 
They sprrad open, aud arc beautifully VRricgated with 
a deep red or orange c0Jou1·, Jrllow and some Rpots of 
green; and emit a very agreeable odou1·. After the flower 
is past, the germen bcc~mes a hroa1l fiat poc.l three infhes 
lung, dividrd into three or four rrlls bJ lrnn!'ivrrsc par
titions, each including one flattbh il'rt'~ulnr ~rl'll. Tl1e 
plant is prnpagated by seed-;; hut, l.Jl'ing trn1.kr, is to bo 
constantly kept in the bark-sto,c. 

POINT, in geomct1·y, as di· lined by Euclid, is a quan. 
tity which has no parts, or \\liid1 is imlino,ilJle. l'oint!I 
arc the ends 01· extremities of lines. JI' a point is sup. 
posed to be mov et.I anJ way, it will, hy its motion, de. 
8Cl'ibc a line. 

)lo INT of contmry Jltxurc. See FLF.xrnE, 
1>01.NT, in music. 'fliis wo1·tl, as co11joi11cd \\itlt uthcra, 

has v:u·ious sig11ifications. The diffr1·c11t uses to which 
points Wel'e fo1·rnel'ly aJlPlied, t•endel' the Jlerusal of 0!1[ 
compositions extremelJ diHicult and perplexing. In th080 
wo1·ks \\·e meet with the 11oint ol' }Jerfection, point of aug. 
mcntation, 11oinJ; of division, and point of alteration. 1 be 
p11int of perfection was addet1 to those notes nhich were 
~enoted by the model signs to be 1ic1"1l·ct, or equal to 
three notes of the same rnluc, but ''hich \\ere rendered 
impe1-fect by position. The point of au.grnentalion is that 
in modern use, which the old mastr•·s usrcl onlJ in rom. 
mon, or impet·fect, timr. 'I'l1c point ol' division, or i111-
pel'lCction, was placed between two short1•1· untt's that fol· 
lowed, and were succeedrd by, two longe1· in pcrCed 
modes, to render both tile long notes i111pct'l'cct. ')'he 
]>Oint of alteration, or of duplication, was plarcc.1 be!ure 
two shorter notes preceding a Ion gm·, in ot·t.kr· to duobk 
the length of the sccoml short note. fo rnodrru musir, 
the point, taken as an increased power of the note, is al· 
ways equal to the half of the note to which it apptrtain1. 

POINT, in astronomy, a te1·m applied to Ct't'tain poinll 
or places, marked in the heavens, aucJ distinguished ~1 
proper e11ithets. "l'he four grand ]loiuts or divisions or 
the horizon, viz. the cast, \\est, 11nrth, anti south, are 
called the ca1"dinal points. See llon1zoN, EAST, W&tT, 
&c. The zenith and nadir are the '01·tical points; die 
points "herein the orbits of the planets rut the plane al 
the ecliptic, are called the nodes: the points wherein the 
equato1· and ecliptic inte1·sect, a1·e called the equinoctial 
points; particularly, that whence the sun ascends to· 
wal"ds the north pole, is called tl1e vernal point; aud that 
by "hich lie descenda to the sout!. poll-, the autumnal 
point. 'l'llc points of the ecliptic, "hrrc the sun's ascent 
above the ClJUato•·, and de.scent bdo'' it, terminate, art 
called the solstitial points; pal"liculal'ly the former of 
them, the estinl or sumwcr point; the h1ttel", the brumal 
or winter point. 

PoJNTS, in heraldry, are the several <lifferent parts of 
an escutcheon denoting the local 1iositions of an} figure. 
See HERALDRY-

Po1NT is also an iron or steel instrumrnt, usrtl with 
some variety in scnral al'ts. En,i;1·an1·s, etrher!', cul· 
tus in wood, &c. use points to t1·acr tl.ti1· <k:-.igns on the 
co11per, wood, stone, &c. See 1£1\GRA\'J~G. A.c. 

Po1NT, in the manufarto1·ies. is a ~rnl'l'al trrm, ostd 
for alt kinds of laces \Hnt:glit wi;h ti1l' wl'lllt ~ ~11rh are 
the point de Yen ice, point lie :France, j>oint de Gu:oa,&c. 
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which arc distinguished by the particular economy and 
arraugl!meut of their poiuts. 

PoiNT-BLANK, in gunnery, denotes the shot of a ~un 
levelled ho1·izo11tally. 

POINTING the cable. in the sea-language, is untwist
ing it at the end, kssr-ning the yar11, twisting it agai~, 
and making all fast with a piece of marline, to keep it 
from ravelling out. 

POISONS. Poisons are commonly divided into the 
animal, 'f·cgl'tablc, and minc1·al kinds. 

I. Vo1St>Ns, ar1imal. Sevual animals are furnished 
with liquid juices of a poisonous naturu, which when 
poured into fresh wounJs, occasion the disease or death 
of the wo11111lcd animal. Serpents, bet·s, scorpions, aml 
spiders, are well-known examples of such animals. The 
chemical pl'opcrtics of these poisonous juices deserve 11c
culiar attl.'ution; because it is on1y f1.·9m such au invr:-;li
gation that we can hope to explain tbe fatal changes 
which they imlucc on the animal economy, 01· to discover 
an antidote sufildl'11tly powerf11I to countel'act their bane
ful mfluence. U ufo1·tunately the task is difficult, and 
pel'haps suqrnssl'S ou1· chemical powers. For the pro
gress ah·cal.ly made in the in"estigation, we are intleiJted 
kl most entirely to tile labours of :Fontana. 

J. The poison of the \'ipcr is a yellow liquid, which 
lotlges in two small \'csiclcs i 11 the animal's mouth. These 
co111mu11icatc IJy a tube with the crooked fangs, which 
a1·r liullow, am.I tc1·minate in a small cavity. \Vlic:u the 
a11imal bites, the vesicles are squeezed, and the poison 
furced through the fangs into the wound. This structlu·e 
wns 11n1·Uy ouserved IJy Re<li, an ltnlian philosophc1·; and 
his tlicovl'l'ies wei·e completed and conlh·mecl l>y the ex
p<'t'irtH•nts and obscn'ations of Ft'ancini, Tysson, Mead, 
and ·Fm1t:tna. 

1'his poisonous juice occasions the fatal effects or the 
'\;ipel''s llite. If the vesicles arc extracted, or the liquid 
is prevented from flowing into the wound, the bite is 
hm·mkss. If it is infused into woum]s made by sharp 
instrume11ts, it proves as fatal as when introduced by 
the ,·iper itself. Some of the prope1·tics of this liquid 
were pointed out by l\Iead; but it was .Fontana who 
fil·st su~jected it to a chemical examination, sac:rifi r ing 
many hundred vipers to his experiments. The quanti ty 
contained in a single vt'sicle St.:l\rcely exceeds a <.lrop. 

It has a yellow colour, has no taste; Lut when a1>pJi ed 
to the tongue, occasions numbness. It has the appea
l'ance of oil befure the microscope, but it unites rra<lily 
with water. It 1>rodnces no change on vegetable blnes. 

When exposed to the air, the watel'y pal't grndually 
cvapomtcs, and a yellowish,b1·own substance rrmains, 
which has the appearance of gum arabic. In thi.s s tate 
it feds visriil, likl' gum, between the teeth; it dissolves 
readily in wah_·r, but not in alcohol; and akohol thl'Ows 
it tlown in a white powder from water". Neither acids 
nol' alkalies ha,·e nrnch effect upon it. It does not unite 
with volalilo oils, nor s11lpln11·et of potass. " ' hen heat
ed, it tloes not nwlt. !Jut swdls, and dues not inHarne till 
it has become black. 'fhcse 111·:1pcrties aL'C similar to 
thr JH'OflCl'tirs of gum, and indicate the gummy uat111·e of 
this pf)isonous sub'Jtance. l.,ontaua made a set of expe
riments on the t.lr) poi.'ion of the "iper, and a similar set 
on gum arabic, and obtained the same results . 

Fl'Olll the late obserratiuns of Dr. Hussel, tbel'C is rea-
voL. Jn. SO 
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son to &clicre ti.at the poisonous juices of the olher ser
pents a1·c .similar in their propet1"ies to tfi.)SC ol' the 
vipn. 

Tl.is stdking resemulance uetwcen g11m• and the poi
son hf the vivcr, two s11llstanC'C'S of so opposite a nature 
in thci1· l'ffccts upon the livi11g body, is a humiliating 
p1·oof of the small progress we IJa,-e made in the chemi
cal knuwlcdge of these iutricate sulJst:rnccs. The poi 
son of tile ,-iper, an<l of serpents in general, is most hurt
ful ''hen mixed with the blood. Taken iuto tlis stomilcl1, 
it kills if the quantity j., cimsitlerable. I1'ontana lnui dS· 
cr1·tai11cd that its fatal effects are in·oportiu11al t() its 
quantity, compared with the quantity of the Ulood~ 
Hrnre the danger diminishes as the size of the animal 
inneases. Small hirds an<l quadr11pcds die immcdiatdy 
wla'11 they are bitten by a ,-ipcr; but to a fuH.sizetl man 
the bite seldom proves fatal. 

Ammonia has been p1·oposed as an antidote to the bite 
of the viper. It was introduced in consequence of th~ 
tlwory of Dr. l\'lead, that the poi'ion was of an acid 11"-· 
tul'c. The nume1·ous trials of that me<licine by Fontana 
1·obbccl it of all its ccleurity; out it has IJccn lately l'Cl"i
H'tl and recommended by Dr. Ramsay as a cel'tain t'ut·c 
for lhc IJite of the rattlesnake. 

2. The \'enom of the llec and the wn"p is also a liquid 
contained in a small vcsidc, fo1·ccd through thr hollow 
tube of the sling into the wou111J inllictrtl by that insfru~ 
meut. From the experiments of 1:4-..onta11a1 we )earn that 
it l.Jears a striking rescmlilance to tl1e poison of a \'ipe1·. 
That of tl1e IJce is mucb Jongc1• in drJing when exposetl 
to the air tl1a11 the \'enom of' the wasp. 

s. The poison of the scorpion resembles that of the 
viper also; I.mt its taste is hot and ac1·id, whirh is tlie 
case also with tl1e venom of the llee and the wasp. 

4. No experiments upon which we can t·C'Jy have been 
matle upon the poison of the spiller tribe. F1·om the ra~ 
pitlity with which these anim<l)s dest1·oy tlieil' p1·cy, and 
even one anotl1er, we cannot doulJt that their pojson is 
sufficiently virulent. 

II. Po1s0Ns, 'Vegetable, seem in general to prove fatal 
frn!'l an cx~ess of. narcotic matter? !Jut this is a subject 
\vh1ch requ11·es still farther cxammatiuu. Sec N.&Rco-
1.'IC PRINCIPLE. 

Ill. Po1s0Ns, 1nineral. Jn general these substances, 
as arsenic and corrosire mPrcury, seem to attark the so
Ji~ pa~·ts of the stomach, anti to Jiroduce t.le~tl1 hJ ero
<l1ng its substance; but the antimonials seem 1·athrr to 
attack the nerves, and to kill IJy throwi11g the wholes) s
tem into convulsions. 
. l'o1soN ojcopP.er. This metal, though wlicn in an 1111-

tlassulved state it produces nu sensiLlc effects, becotnl'S 
exceedingly active wlirn tlissolved; nnd such is the faci
lity with which the solution is effcctcfl, that it becomes a 
matter of some consequence to prevent the metal from 
being taken into the human bot.ly ernn in i1s pl'opcr 
fol'm. lt clnes not, however~ appear that the poison of 
copper is equally JH'rnicions with those of a1·st·nic or 
lr a!1. . The rt·ason of this is, that it excites ''omitin~ so 
speedily as to be expelled, eren though lakm in cu11si
de1'alJle quantity, before it has lime lo corrode the sto
n~ac.h. , Bl~1e vitriol, which i8 a solution of coppc1· in the 
v1tr1ohc acul, has been usc<l as a mrtlicinc in sr>mc dis
eases with great success. Verdigris also, which is ano-
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t11CT Yl·ry actirc propai·:l.tion of tl1~ metal, has be<'n by 
wnne phj ~icians prr~;.Tii.H:il as an emctir, c:;pecLllly in 
ca ... •-.;\\ ltet·c oll1L'l' p 1iso11_., liatl been S\Yallowrt..1. in onkt· 
to P='••Curc the lll'rSt sp~Nly evacmiti'ln of them Uy romit. 
\Y/1nc cr;pprl' i-; not u"ii·d with this licw, it ha<J beeu 
rn1plnyrcl as a tnnic allil antispasmodic, with which virw 
it i'i admitted into the I::dinlrnrgh n;spcnc;atory under 
the titlL~ ot' cuprurn ammoniacafo. The effects of the 
mrtat, howcn1·, \\hL'll taken in a pretty large qt1:rntityt 
a111i ia a dic:;soh cd statt·, or when the stomach aUou111.ls 
with arid jnin:s suOHcnt to dissoI·rn it, are n•1·y disa
_Q;1·cea.hl1•, ari1l even dang1..·ruu"; as it occasions violent 
Ynmiting~, p.lins i11 the stomach, faintings, and su1nc
tim<'s conrnl.,iuns antl dcatl1. The only cure for these 
symptom~ is, to t:xpcl tl1r pnison by \'Omiting as soon 
us possit.Jle, and tn 0Utu11il its acrimony; for which pu1·
}Jnse dl'inking \\a1·m milk wilt pt•obably be found the 
most rllic'.triou"i remedy. In order to pre\'ent the c11-
frat1<'l' of the 1m!so11 into the lHHJy, no copper vcssrJ!j 
slt11uld b~ u"'ed in pl'rp.1ring food but such ~g arc ~ithet• 
wdl tin1H·d. 01· J..tpt l'Xrcdingly clean. The practice of 
;Zi' rn;; a fine blue. 01· ~1'l'rn c<ilour to pickle~ by prepa-
1·i1!~ them in copp··r 'csr;;c·Js, ought not to be ti.kr·alt'd; 
fo1· Dr. Fakonrr, in a trratise on this subject, a~-,ures 
us, that tJir..,c ai·•• !·mnetimcs so strongly imprrgnatcd by 
tlii.., mcthml of pn:p:l1'in~ them. that a small quantity of 
flH·m will pl'Oclnl'c nausea. ~Io1ta1·s of la·as~ or bell
rnr~al ought, for the same reason. to be awiided; as by 
tlih 11:1·aw.; a c1111:-,llicra1Jtc <1ua11tity of the pernicious me
tal may Uc rnh,,~t1 \\ith our food, or with mediliues. In 
uthrt· casrs, a11 e11ual caution ought tu be usccJ. The 
custom of kcrping pius in the mouth! of gi\-ing copper 
111\11'1.rncr tu c!1ild1·l•n to pln.y with, &c. 011gl1t to be ~n•oid
t·il; as thus a ciuantity of the metal may Lie inscnsillly 
takl'11 intn the Uoth•, after wl1ich its effects must IJe u11-
C'Cl'tai11. It is pn;pe1· to olJservc, however, that copper 
L; mttr:h more easily tlissolved when cold than when hot; 
arnl th('l'efore tlH' greatest care shoultl Lie taken never to 
kt any thing <ksig11ed for foo1J, e\·en common water, 1·e
main long in copp('r wsselr.; when cold; fo1· it is obsl'l'\'
ed. that though the confectiom•1·s can safely prepat·e the 
nnst arid syl'ups in clean copper nsscls without their 
r-:-n~hdng any deti·imcat whilst hot, yet if tlie same sy
rups arc allowrtl to remain in the vessels till quite cold, 
they become impregnated \\-ith the pernicious qualities 
or the metal. 

l'o1so'1 of lead. This metal, when taken slowly into 
the stomach with our food, is capable of 11ro1luci11g the 
tJisease usunlly railed Dcrnnshire colic, which, al'te1· a 
Jr11gth of ti111c, i.~ succeetletl ~y palsy. D1·. Bou!ston, in 
}1is .Essay 011 Poisons, has given a remarkalJle mstancc 
of a'' hole foulily who, 11aving successirely falf{'n a prey 
to 11aralj tic tlisordc1·s, al'ter a series of years, the cause 
was <liscover{'tl to be thcit· having used the water of a 
kaikn pump, "hi ch had been gl'adually dissolved, and 
thus rentkred the \\atcr poisonous. For the treatment 
of colic and palsy see MEDICINE. Calomtl administer
ed in small doses, till ptyalism is pl'oduced, 1s the most 
effectual way of restoring sensibility to the nen•es, when 
lost from this cause. 

We c~nnot suffiriently e"press onr abhonence of the 
cruel, the detestable experiments, made by certain prac
titioners, upon poor dumb creatures, to ascertain the ef-
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feels or poi.sons; <Xperiments made in general to gratify 
an idle t:ur1usity, !Jut which no motive can ju~tify. We 
feel an honc,;t p1·itlc in 1·c-flccti 11g that few of these expt'ri
mcntalists have been .E11glisl1111t.·11; and as our work is 
acldrc•ssed to that gcnerou!i and hunianr nation, we hare 
not outrngcil tl1ci1· feelings h)· the shocking detail. 

POL~:, in sphel'ics, a p(}int equallJ.distant from C\'ery 
Jlal't uftlic cil'cumfel'encc ol' a ga·cat cu·cle of the sphere, 
as the rr11t1·e is in a plane figul'('; or it is a point 90° dis
tant from t lie plane of a cirdc, and in a line, called the 
axis, passing lle1·pcnclicularly through the centre. The 
zenith and nadir ar·e the poles of' the horizon; and the 
poles of the equator m·e the same with those of the sphere. 
Sec GLocr.. 

l)oLcs. Sec EcLlP'rIC. 
Po.r,cs. Sec MAGNETlS". 

l'oLE 01• vertex of" glass, in optics, is the thicket part 
of a convex, 01· the thinnest of a concave glass. If the 
glass is truly g1·01111d, the pole \\ill be exactly in the mid
dle of its surface. 

PoLr·i, l'erclt, or Rod, in SUITC'Jing, is a. measure con
taining sixteen feet anti a half. 

l.,OLE 01· polar star, is a star of the second magnitudt, 
the last in the foil of u1·sa mino1·. Its longitude 1'1r. 
Flamstecd makes 2-1° 1-t' 41"; its latitude 66" ~ .. ,/ ll". 

t>ou:·CAT. See Vn•EnuA. 
l'OLKMONIUM, Greek »alc1"ia11, or Jacob'.• /m/dtr; 

a genus of the monog) uia order, in the pcntamll·ia elm 
of plants; and in the natural method ranking under tbo 
29th 01·der, campanacere. '!111e corolla is quiuquepar
titc; the stamina inserted into scales, \\<hich close the !tot,. 
tom of the corolla; the stigma is trifid; the capsule bilo
cular supcl'ior. 'rhrrc al'e Hve 8IJC'Cics, of which the 
most remarkalJle is the cren1lcum, with an empalement 
longer than the flowe1'. It grows naturally in some pl•· 
ccs of Englarnl: its beauty, howcnr, has obtainrd it a 
place in the gardens. Tlict'c arc thee "·aricti{'s; one wilh 
a white, another with a blue, anti another \\lth a varie· 
gated flower; also a kind\\ ith rn1·i('~atcd lcaH!'i. They are 
easily propagated by seeds; but that kind "ith variega
ted leaves is presel'\•etl b} ii:u·ting its root~, because tlMl 
platJts raised from seeds would be apt to degenerate aod 
become plain. 
POLE~IOSCOPE, in optics, a kind of reflecting per

spective-glass inrnntcd by Hcvcliui;;, '"ho commend.11 it as 
uc;rfttl in sieges, &c. for lliscovcl'ing what the enemy ii 
doing, while the spectatu1· lies hid behind an obstaclr, 
Its description is this: The interval between the object. 
glass and the speculum, is enlarged by a tubc,ofalcn~ 
suflicient to project the sprrulum beyond the obstacletl1al 
CO\'el'S the olJscrver. Alll) for fu1·ther COJl\·enieuce of 
looking forward, as it were-, he p1·opoc:rs to 11lacc anoth· 
er plane speculum at the other cnil of the tube, to reOcd 
the rays through a hole in its side, in a di1-rrtion paralll'I 
to the incident rays; and to place the conca\·e eye.gl .. 
in this hole. Dy this means, the object will still appear 
upright, and magnilletlju."t as much as if the two spcn• 
lums were removrd, antl the salOc eye-glass was 11laced 
in the axis of the tube. 

POLIANTHES, the tubcro.<e: a genus of the mooo
gynia ortlcr, in the hcxanth·ia class of plants; and in lhe 
11atural metho<l ranking under the 1 Oth ordt'r, c·n1·011ari• 
The corolla is funnel-shaped, incur.-ated, and equal; tbe 
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filaments are inserted into the throat of the corolla, in 
the l)()ttom of which the grl'men is ~ituatet1. There is 
but one sprries, consisting ol' some varie-tics; all of 
wlikh, bring exotics of tcmlcl· quality, require Hid of 
arlili< iill heat, under shrlter ul' l'rames and glasses, &c. 
to lJ1"i11g them to 1\nwcl' in perfection in this country. 
'l'he \'at·ieties aL'C the common tube1·osc, witl1 single flow
ers; doulJlc-Oowerctl, tlwarf'-stalked, variegatcd-lcave<l. 
They all tlowel' here in June, July, and August; the ffow
rrs arc fum1cl 01· bell-shaped; on the 11ppcr part of tile 
stem is a long spike, consisting of' fl'Otn 10 to 20 or more 
separate in alternate arra11gemr.nts, the lowc1• flowers 
opening: first, whirh a1·0 succeeded by thos.c abo\'C, in re
gubu· nnl.or, makiug in the whole a most beautiful ap
pcal'ancc, highly c111'iclie<l with a most fragrant odour. 
'l'hc common singl_1.dlowerc<l tuberose is tile sol't tl1e 
most commonly cultivated. as itgcne1·ally blows the most 
freely, aud possesSf'fi the nncst fragrnncc. Tho double
flowcrc<l kind also highly merits culture, as when it blows 
fair it makes a singnla1·ly line appearance. The dwaLof 
an<l the varirgatcd kinds ~u·c infot·ior to the other two, 
but may be cultirnted for va1·icty. All the rnrietics be. 
ing exotics from warm countries. all although they are 
made to flower in great pe1foction i11 our gaL·ilcns l>y the 
assistance of hotlrnds, they will not prosper in the open 
grouml, and <lo not incl'ease f1·eely in En.gland; so that a 
supply of the roots is imported liither annually from Ge
noa, antl other pa1·ts or Italy. The principal season fol' 
planting them iEI March and April: ol>scrvin,i;, however, 
that in order to continue a lnug succession or the bloom, 
it is propc1· to make two or tl1ree diffet·cnt plantings, nt 
about a month intct'val; one in Mal'ch, anothcl' in Apl'il, 
antl a thi1·d the lie.ginning or May, whereby tl1e bloom 
may Uc continued l'l'om Juno until September; o\Jserving, 
as above mentioned, they may be flowered either by ai<l 
of a common dung OL' bark hot\Jcd, or in a l.iot-house. 

POLICY o» ASSCJilANCE, the tleed or instru
ment IJy which a contract of assurance is cffectet.I. The 
premium or consideration paid for the risk or hnzard a<:J
sured against must be inserted in the policy, and likewise 
the day, month, and year, on whith tho policy is executed, 
and it must he c.luly stamped. Policies for assurance 
against the risks of tile sea are distinguished into valued 
anc.l open policies; in the former the goods or property 
assu1•cd a1·e nluetl at pt'ime cost at the time of effecting 
the policy; in the latter, th~ value is not mentioned, but 
is left to be artcrwartls decla1·etl, or to lie proved in the 
event of a claim. lu a valued policy, the proper effect 
of lhe valuation is, the fi;.:ing the amount of the prime 
cost, in the same manner as if the parties had admitted 
it at a trial; uut fol' eve1·y otltel' purpose, it must lie taken 
that the value was fixctl in such a manner as that the 
insu1·ec.l meant to h<wc an indemuitr antl no more. The 
practice or permitting tlie insurell On a valued policy to 
rec,ivcr the whole s111n imm1•ed upon a total loss. though 
llis intrrcst i'I Jess tha11 tl1at sum. is against the statute. 
A vnlucd policy on pt·ofits rxpccted upon a \'Oyage is not 
within the art, the object of an insur,\nce heint; au indem. 
nity. Wilen a poliry is once rxecuted, it cannot \Je al
ten•d by either pru·t.v, as this would open a door to an 
infiuite variety of framlc;. and introduce unce1•tainly in
to a s11ct•ics of contract. of which certainty ancl precision 
al'e the most essenti•l l'cquisites. Ir, however, a policy 
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is filled np by mistake different from the original agrec
mrJJt, it n1ay, crcn after signi11g, be co1Trctr<l l>y the 
consent of l>uth partil~s. An nndc1·w1·itrr may, lunre-\·er, 
shift lhc i11sura11cc, ()['any pa1·t uf' it, from himself' to 
other i11surcl's, by caw;ing a re-insurance to be maclc on 
the same risk, aud the new insu1·c1·s will be l'C'SprmsilJle 
to him, in osc of' Joss, to tlie amount ol'tlic 1·r-i11su1·ance; 
but the rc-ins111·e1· is only resposiblc to the original insur
er anr.l not to the original insured. The fonn of thr poli
cies in common use l>y the undef'\\'f'itcrs or Lrrndo11, fol' 
sca-assu1·anccs, is nearly the same whid1 was adclptcd 
two h11ndrr<l years ago; !Jut l\fr . .Pnrk 1·c111arks that its 
antiquity cannot prese1·vc it from jrn;t censure, it being 
very itT('gulnr ant.1 coufusetl, and freq11e11fly ambiguous, 
from making use of the same wo1·t.ls in diffcrrut sensr•s. 
The policies gene1·ally used for assurnnccs on lh·cs, 01· 
ag·ainst fire, al'C much more correct n.ncl intclligibk. 

POLIERSHIEFER, a mine1·al body fo:i11d chidly at 
Men ii I\1011tant, 11ea1· Paris. Colo11l' g1·ry; u/'Len 1·cdtlish; 
sometimes spotted or striped 01•0\\·11ish-lilack. ant.I h:mon
ycllow. Found in st1·ata; texturn 1~a1-tliy; frac..:t111·e co11-
choidal; stl'ucturc shistose; ,-ery soft; easily \J1·okcn; ad
heres strongly to the tongue; feel h.u·sh; specific g1·a\·ity 
2.08; abso1·bs watc1· with avidity; melts t.o n l..llitckis!1 
slag; constituents, 

60.50 silica 
7 .OD alumina 
1.50 magnesia 
l.25 lime 
2.50 oxide of iron 

19.00 water. 

97.75 

POLISHER, 01· bu.rnisher, among mechanics, an in
sb·umcnt ~01• 1101i~hing: and bm·nishing things propct· to 
take a polish. The g1Jdcrs use an fron polisher fo pre:
Jrnre their metals before gilding, and the uluutl.stune 
to give them the bright polish after gilding. 

'rhe polishers among rutlers, are a kind of wooden 
wh~els made or walnut-tree~ about an im:h thick. and of 
a diameter at pleasure, wlnch are turne<l round \Jy the 
great wheel; upon these they smooth and polish their 
wol'k with emery and putty. 

The polishers for glass consist of two pieces of wood· 
the one flat, covet·etl with old hat; thr other long anJ 
half.rountJ, fastened on the former, whose edge it ex
ceeds on both sitles by some inche~ which scn-e the 
wol'kmen to take hold of~ antl to wol'k hackwa1·ds and 
forwards l>y. 

'fhe polishers nsed hy spectacle-makers are pieces of 
wood a foot Jong, seven or eight inches broad, an<l an 
inc~1 and a hal~ thick, c?vercd wilh old hcarnr-hat, on 
winch they polish the shell antl horn frames thcil' specta
cle-glass("S are tn be set in. 

l'OLlSHING, in i;ene1•al, the operation of giving a 
gloss Ol' lustre to <.:ertarn substances, as metals, gla~s, 
ma1·hlc, &c. 

'rhc operation of polishing optic ~lassrs, after bcinoo 
properly ground, is one of the most diffirnll points ul' th~ 
whulc process. Before the polisl1i11;-:; is bl'gun, it ic; pi·o .. 
per to stretch an c1·rn 1nll-wruught 11icco of linen o\er 
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tlic tool, d11sti11g upon it some very line tripoli. Then 
tnt,in~ tlt1• gla11-; in )our hand, run it round fort)'· 01· fil'ty 
t1111rn upqn the tool, to take off the rnuglint•s:; of the glass 
abn ut t!H• lwrdn tJf it. This cloth is then to be remon-d, 
~rnd tlir, ;;lasi; to Uc puli!iil1ed upon the naked tool, with a 
rompotmd jHmdtr made of four parts ti·ipoli mixl'd with 
oi~c 1,f fin~ 1.Jlur ,·itl'iol; six m· eight gt·ains of \\ hirh 
m1xfl:rc a1·c ~ufti < it•nt for a glac,;s fhc inrhes broad. Thi~ 
pl1\\<li..'l' must be wl'ttt:'d with eight or tt'n dropc; of clear 
'inegar, in the middk of' the tool; being fi1·st mixctl and 
snftt·ntd tlic)('(rnghly with a nry fine small mullet. 'l'hrn 
\\ith a nit-c U1·ui,ll, having s111·cad this mixture thinly aml 
equably upon the tuol, take some v('ry fine tl'ipnli, anil 
strew it tliiuly and equably upon the tool so Jll"C'Jlai·cd; 
afte1· \\hic'h, take the gla~s to I.Jc polished, "i1n•d vrry 
dt·:.111, am! apply it on the tool, and move it grutly h' ice 
01· thrice in a straight line backwards aml foJ'ward"': thrn 
take it otf, and observe whether tl1c marks of the tl'i)loli, 
sticki11g to tl1e glass, ar-c erJ11alily spt'catl onr thr whole 
r:n1 f'ac.:e; if 11ot, it is a sign tltat either the tool or glas8 is 
too warm, in which case yo11 must wait awhile and try 
again, till you find the glass takes the tripoli c\'cry "hCl'e 
ali~e. Thrn you may begin to polish boldly, there being 
no dangrr of spoiling the figure of the glass, \\ hich in 
the other case would infallibly hapJ1c11. This is Mr. 
Hu) gcn"i's method; but it ought to lie ul.Jscr,·cd, that al· 
most every uprrator has a peculiar one of his ~wn, aml or 
"hich some of them make a mighty secret. 

Sir baac Newton no whc1·e CXJH'essly describes his 
methocl or polishing optical glasses; but his tnl•thod of 
11olishi11g reflecting metals he thus describes in his Op
tics. Ile l1a1l two l'Oun<l copper 11latcs, <'ach six inches in 
diameter, the one convex, the other cuncaH, .i:;rountl 
ve1·y tl't1c to one another. On the convex one he grouutl 
the objrct-mrtal, or concave which was to he polished, 
till it hat.I taken the fi~m·r of the coHvex, and was ready 
fo1· a 1mlish. He then pitche<l over the convex \"c1·y 
thinly, by tlropping melted pitch upon it, and warm· 
ing it to keep the pitch sort, whilst he ground it with the 
concave copper wetted, to make it spread evenly all ovrr 
the runrcx, till it was no thicker than a groat-piece; arHl 
al'tcr the convrx was cold he ground it •\gain, to give it 
as true a figHt·e as possible. He then ground it with \'cry 
fi11q1utt}', till is made no noise; and then u1t0n the pitch 
he groun<l the oUjcct-metal with a brisk motion for two 
or three minutes; when laying fresh putty upo11 the pikh, 
he gl'Ou11d it agaiu till it hall done making n nois(', aml 
aftcnrnl'd'i grou11U the object-metal upon the pitch ns hr~ 
fo1·c: anti this operatiou he repeated till the metal was 
J>erfrc·tly polished. 

POLITICAL ARITHMETIC, calculations relating 
to the wealth of nation~. Political arithmetic docs not 
detr1·mine in what national wealth truly consists, but es. 
timatts the value of wlrntcvr1· pasSC8 under this name, 
aud disti11g11blics l11r p1·oportionS in which the componrnt 
artirles may be applied to vurposcs couduciH tu the 
s:tftt)· or JII" '1sperity of the romtf!U11ity. It must he ad
mitlt>d that in tile application uf a1·ithrnetic: to the suh
Jcrts of politirat rconnmy, it unavoidalily losPs 11111rlt of 
its p1·rci . ..,ion, from the flurtuating nature of mo<:>t tksrl'ip. 
tio11"' of property, both with respect to t!i~t1 tl.t11tion a11d 
value, the state of \\ hich it is one of its cliit'f .,:..j1·ds to 
estimate; it Uo\\-CHl' retains a s1tllicirnt dcg1·cc uf CCl'· 

tainty to become an intrrcsting euhjcct to every indivi
dual who wishes to acquire a just idea of the stl·engtft 
and resources eithel' of the community to which be be
longs. or of other nations. 

If the pa1·ticulars which it is necessary to assume as 
farts could [)e olJtai11rU conect, the condusions drawn 
from them would be nearly as dcll'rrninatc and in\'aria-
1.Jlc as in a11v other i.H·anch of arithmetic; but if the for
mer a1·e 11ot 

0

st1·ictly true, the latter will be but appro1i. 
mations, turn ever near they may come to the tl'uth. Such 
approximations, howcvrr, may I.Jc sufficient for most use
ful purposes; though it must be confes-cd that a greater 
drg1·ec of ceTtaintJ, which woul<l render our knowledge 
on this suujt•ct mnre valuablr, is highly desirable; at the 
same time it is tlifi1cult to attain, as it dues not depend 
so much on the labours or i11vestigations of inllividuals, 
as on the measu1·es adopted by the governments or dir. 
fcrent countries, who alone possess the means of ascer
taining with greater ~recision the principal assumptions 
on \\hich political computations are founded. 

The strict amount of the wealth of a country cannot be 
known without an exact inventory of all the 1,articulars 
tlcat compose it, a thing utterly imprncticable in large, 
and particulal'ly in commercial states, and which, if it 
\\ere possible to be obtained pcl'l"cctly true, even in the 
most minute particulal's, would not 1·cmain so during the 
time necessary to make out the account, antl ther.:fore 
might not be of more utility than a tolnable correct••· 
timate, which, being considered as a mc<lium betwet.n 
small variations, will, for a considerable time, furnisll 
suflicicnt ground for useful conclusions. So far, indeed, 
arc we from having exact account-' of the- wealth of dif. 
fc1·ent countries, that even such of the materials ncces. 
sary to form an estimate as we do possess, though fur. 
nishcd pursuant to legislative authority, are scarce, in 
any instance, strictly corrcrt, and being generally form
ed fo1· particular purposes, as, with a \dew to sume com
mercial or financial regulation, are frecJ11ently ill atlapted 
to any other use; from surh documents, however, we 
must be content to draw our p1'incipal information; and 
if the nature or the subject precludes strict demonsrra
t!on, we may, at least, endeavour, by proceeding on ra
tional grountls, to arrive at conclusions consistent "·ith 
probability. 

Political a1·ithmctic has been much cultivattd of late 
years in GeJ'many, France, and other parts of Europe, 
but as its application to the wealth and stre11gth of dir
fc1·cnt i;tates is ve1·y similar, we shall endeavour to illus
tl'ate it in an attempt to detcr·mint" the increase and 1n-e· 
sent state of the national wcal'th of Great Britain, \\hich 
will be considered as consisting in the value of the land 
and of the stock, the latter tern1 comprehending all uS<rul 
i·ealizations of past mtluslr'y, exce11t improvt•mmt'l of the 
soil, which make part of the preqent value or the land; 
and i£ the amount of the national capital can be ascer· 
tained, i~ will naturally lead to an investi.;ation of the 
Sl'nc1·al rncome, both as arising from such capital, an4 
from the profits of labour. 

In all inquiries of this kind, the state of the population 
of the country is an object of primary importanre; for it 
is the numbrr of inhabitants whirh a country maintains, 
that gives the land it••lf the chief part of its value, or 
which we ha\ e many {lroofs in the formc1· aud present 
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state of dilfcrent parts of Europe, and in the rise of the 
value or land with the iucrease of population in our own 
island. That Great Britain is now mo1·e fully inhabited 
than in the eat"ly pc1·iods of its history, few persons will 
doubt, whatcrer ruay be their opinion nspccting its ad· 
vaucc or decline in this respect of late years. At the 
time of the Norman conc1uest, the people of England a1·e 
supposed to have been somewhat above 2,000,000; an<l 
from their dcp1·essed condition, the frequency of foreign 
and tlomcstic wars, and of pestilential distempers, theil' 
increase during many of the succeeding reign'i may be 
rcasona\Jly doubtrtl, though there are no means of as
CCl'taining with any pt·edsion the real state of the popu
latio11 at those periods. Ft·om an aaconnt of the produce 
of a poll-tax, an estimate has been formed by l\l. Chal-
1ners of the numbct· of inhabitants in 1S77, and as the 
additions which he has made to the number i~ the return 
certainly do not appear too small, the total, which 
amounts to 2,S5S,203, cannot be less than the whole num
ber ol' the people of England and Wales at that time, if 
the account on wbirh it is founded is to Uc depended on. 
Mr. Chalmers observes, that the dvil wars duriug the 
greater part of the fifteenth century must have caused a 
great waste of inhabitants: this loss, however, was soon 
recovered on their termination; and the suppression of 
monasteries by Henry the Vlllth, with the repeal of all 
positive Jaws against the marriage of priests by Edwa1·d 
the Vlth, continued to promote matrimony, a.nd of coul'SC 
tu increase the population. .F'rom documents in the Bri
tish Museum, it apl'rnal's, that during the rcign of Eliza
beth, ar,counts were often taken of the people. Hal'rison 
gi\•es the result of the muste1·s of 1575, when the .numbers 
of fighting men w~s found to be 1,172,674, adding, that 
it was belicvetl a full tlnrd had been om1lted. Su· Wal
trr Raleigh asserts th~t there was a general review in 
1583 of all tho men in England capable of bearing arms, 
who \'fct·e found to amount ta 1,112,000. These accounts 
evidently refer to the same enumeratioR: though they 
differ in the date; and if the number is multiplied by 4, 
it would prove the total numbe1: of inhabitant.s to have 
ber1\ 4 6B8,000. 'rliis number mcrcased dur111g the sep 
nntee:1th century, and was computed by Mr. Uregol'y 
King to amount in 1690 t.o s,soo,ooo; while .Dr. Da~c-
11ant estimated the population at the same period as l11gh 
as 7 ,000,000. This Llis<lg'l'Ccment between two very ac
curate writers, shows the great uncertainty which pre
,·ailed on thi'i sul>ject, and in fact there was sca1·ce a.ny 
particular relating to U1e state of the counh'y .on wluch 
such opposite opinions w~rc held a~ on the actu~tl n.un~
l.ler of 1ullaliitants at parhcuhtr pet·iods, antl the11• d11n1· 
nution or inCJ'ease. 'rl1e point has at length· been tlctCI'· 
ruined by the results ol' an act passed the 3 lst of Decem
ber, 1800, for a"fc~rtai11ing the pop11latio11 of Gl'\!at .Bn· 
tai11, anll the inc1·case 01· diminution thereat'. Frnm the 
returns thus obtaint>d, it appeared, that the total pi1pt1ht· 
tinn of Grrat Bl'ltain, including the army and nav.v, and 
seamen in tlit mcnhants' service, was 10,9-12.646; but 
deducting the tll'?POl'tiun of soldiers and seamen lldoug
ing to h'eland, 1t may be more correctly srntcll at 1 o, 
820,370. 

Assuming thi9 numlJ('r as a s11fficiently arru1•atc 1·c. 
turn of the total population, it may not be very tlifiirult 
to distinguish neoi•ly lhe p1·01101·tion of those who subsist 

by the labour of others, to tl1osc by whnm they arc sup
ported; anti of the unproductive, thougl1 in mo~t in'it.llltes 
useful, labourers, to those on whose lahou1· the annual 
produce, antl consequently all ad<litions to the national 
stock, tlcpentls. 

F'rom several accounts it appears, that, of the whole 
number ofpei·sons li\'ing, more than one.fourth a1·c child
ren under ten years of ag~, who the1·efore ront1·il..1utc little 
or nothing to their· own maintenance; for thoug·h i11 some 
few manufactures, children under tliis age a1·e employed, 
they arc more than counterlJalanced by the gl'eater lllUn~ 
her who l'emaiu unemployed (otherwise tlian in education) 
for scve1·al years beyond the age of ten. Aftc1· deduct
ing 2,705,092, the number of these future lallourcrs, it 
will be found that about one in 28 of the remainder, 01• 

289,851 at·c incapacitated by old age or infirmities from 
useful Jabo111·, including all person~ in the different hos
pitals and i11firmaries, and most oft be inhal.Jitants of alms
houses, and other charitable establishments. But of those 
who are supported uy the labour of others, or hy the 111·0-
Jmrty of others, which is equivalent, there a1·e many wl10 
follow a species of emplf>yment, by which they obtain 
this property, wliich employment is, however, of no be
nefit to tile country, as it is not only unproductive, but 
useless, and in many instances injurious to the commu
nity; such are gamble1·s, swindlers, thieves, prostitl1tes, 
beggars, gipsies, &c. whose. aggr·rgate numbel', according 
to Mr. Colquhoun's estimate for the metropolis, proba
bly exceeds considerably 150,000. The convicts and pri
soners confined in the different prisons of Great Bl'itain, 
an<l on hoard hulks, at'e usually about 10,000 persn118, 
whose labour is lost to the community, for the wo1·k which 
is performed in some of our jails scarcely deserves men
tion. There is also a class of a vet•y tliffct·cnt d~scrip
tion, who arc supported by the labour of others: this is 
the nobility anti g<'ntry, whose exemption from lahom• is 
considered as a part of their honour an<l tlistinction; some, 
it is true, hold employments un<ler the go,•ernment, and 
a few a1·e engaged in agriculture., or tl'adc; hut the ma
jority, who subsist on the income they possrss, without 
following any useful occupation, is probably not less than 
5000. 

rrhrse numbers include persons of both sexes, and are 
all rather IJeluw the truth than beyond it; tlwy amount 
togeth~1· to s, 159,?25 persons, and bciug deducted fJ·om 
the whole population of 10,820,370, show the number of 
those wfJo work tu be 7,660,447. But it is wi·ll kn-own 
tl1at of those who gain a subsistance by their 1al>our, many 
follow employments which, though mo1·c 01· less nccC'S$ary 
and usC'l'ul, do not, in the least degree, i11crra~e tl1e quau
tity or value ortJ1e pl'Oduceof' thCCOlllltl'Jj the lllllllbCl' of 
these unproductive labourers i.'i nca1·ly as folluw..,; 

Tile m·my, officers and pril'ates, including 
half.pay, commissari~s, agrnts, &c. • - 200.000 

The navy ditto - - - - - - 127,000 
Oflir('l'S nncl rkrks rmployrtl in co lier tin~ the 

revenue, ant.1 in other ollices untlc1· gornru-
ment • - - 6,soa 

Ckrgy of lhe churches of England and Srnt-
land - - - - · - I R,000 

Ditto, tlisc;r11ters of every denomination i-i,ooo 
Scoolma~tP1·s (e.xclusirc of rlct·g) 11H:11) antl 

schoolmisti·c.!ise~ - - - - 201000 
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JuJ~PCJ, c11un~c1, afto1•n,...yi;;, !<iheriff's officers, 
jailors, and Hll ptrsci11s cmplo) ct! in tl1e 
<·xcrutiun of the Jrms, c:xcc1•t con~tabll's, 
hcatlb•>t oughs, &c. - - - 14,000 

11la) c rs, musu1:rns, danr111g maste1 s, &c. 5,000 
". onwn supporkd by thcil· husbands' labour 500,000 
l 1"cnrn.le sr1 van ts of all Urscdptious G50,000 
l\lale serrauts 150.000 

Total • • 1,;o.t,500 

It must br comfrsqrc.J lhat tl1e num!Jcr of ,ome of lhrse 
cJassrs of pr1·sons ran not be risccl'taincd '' ilh much p1·c
cisio11: this, howernr, is nf 110 grrat impoi-tanrr, if the to
tal is not far from the tl'llth, as the olijrrt is chiefly to 
show the 1n·opol'lion of pl·ot111ctivc to unproducti n~ labour. 
r1·s; the latter nrny be distingubhetl accortli11g to the fol
lo\\ing statement: 

Merchants, brokers, far-tors, and others dc-
Pl'nding on foreign tl'ad<.> 25,000 

Clerks to ditto, antl in the offices of commer-
cial companies 40,000 

Seamen in the merchants' service, i11cludi11g 
the coasting.trade ant\ fishel'ies 144,000 

Lightel'mcn, watermen, &c. S,500 
Persons employed in the different manufac-

tures - 1,800,000 
Mechanics not immediately belonging to the 

manufactures, such as carpcntcl's, bdcklay· 
c1·s, masons, wheelrights, shiprights, b1.Jat-
huil<lcrs, &c. 50,000 

Paintet·s, cngravel's, carvers, and CJtl1cr at·-
tists 5,000 

Shopkeepers, l'iz. butchrt"S, bakrrs, Jrnhli
cans, fishmongers, voultcrers, pastrycooks, 
grocers, chandlers, pawubrokcrs, a1mthe. 
caries, &c. 150,000 

Farmc1·s, graziers, and all other persons cm. 
ployed in agL·iculture, including millers, 
meal men, farriers, horsc-t.loctot·s, &c. 2,000,000 

"\Vives aml fami1ies of most of the alwvl' clai;. 
scs a~sisting in thcirorcupations, or folluw. 
ing other employments of profit J,iSS,447 

Total 5,955,947 
The whole population of the rouutry will tlius appear 

.to consist of nearly the following propol'tions: 
Suppor·tcd by others' lalJour s, 159,925 
Unproductil'e labourers I,704,500 
Productirn laboure1•s 5,955,947 

Total I 0,820,270 

It thus appears that th• whole of the people depend for 
subsistence, ant.I all the conveniences of life, on the labour 
of little more than one.half; autl the increase or Uecrease 
of luis lllllllbCI', am} or the effect prollucetl by the indivi
ducii~ who compose it, is the mcasu1·c ol' the increase 01· 
dct line r1f national stt·eugth. Of the unprotluctirc labour. 
ere, 01· those who gain a sulisistence by tlcfcncling, instruct. 
in!J; 01· S<Tving others, the g1·eater part a1·e highly use
ful to ;~he community, and in the present state of society 
a nati"on ruuh.1 not exist without them; but as they do not 
contribute io the protluction of any of the necessaries of 

life~ or article of commerre, it. is e'·ident that foey depend 
entirely 1m tlie cxntions of the proclurti,·e l:dJ11111·c1'8, 
who at'l' the sou1·cc uot only of tl1l~ ~c1tt.•1·nl sul.l~i~11:11n• 
a1.ul of the mca11s ol' comme1·<.:c, Liut ~Jf all accumulation 
of stock, '' liich is in fact llic surplu~ of fu1·mer prodnre 
b1·yo111l tlu~ romrnmp_rion. 'l'hc power of' arq11i1·i11g un. 
tiunal \\Calth, thc1·clort•, dcprnUs principalJy on th~ Jll'r .. 

pnrlion uf pro<luclhc labo111·c1·s tu tlie ''hoh~ 1111111bl'I' of 
i11hctblla111s; fu1· though the pup11lati1111 of a co1111t1·J should 
hc\\'t• g1·ratlj· inc1·l·ascd, if it hacJ bcrn chicfl) by an addi
tion ol' idle hands, the produce wouJ1I remain tl1t saml' 
and, the comsumption bei111; murh gnatcr, llic r.oimtn: 
must brcomc poo~·N:: _but ~t lik<·~,·i'ir t1rpr111.ls, in a grf'at 
rncas111·r, on tl1c tacil1ty "1U1 wl11rli lal.Juu1· 1s pt·rfo1·nu·d· 
~·or i_l' a counh·y containcl.1 only hair the numhrrof lalwur~ 
111g 111halJ.itants, with the same numhrr of other JICl'1;onsit 
liatl at a fu1·mu period, IJut this l1alf. by m<.·ans of maclii. 
JH'l'Y nuil othrr in1provc111rnts, could p1·uducc the same 
c~ect as the ~,·hole nu1~1Jcr bcfo1·c, such a country would 
IJ~co111.c ~0~1s1derallly r1clicr, though the total j)l)pulation 
\\as d111~1msliccl, and the JH'opo1·tion of unproducti\'e to 
prod11ct1 \'C J1t·1·sonl:i increased; f111· tl1r1·c "-ould IJc the same 
supply autl a much less ronqumption; and whcl'evri• the 
produc? _o~· supply exccc<.l:s the consumption, there will be 
an aqu1s1twn of stock; fo1·, unlrss the surplus could be re. 
se1·vetl for some useful or desirable fHll'pose, it wuultl 8000 
~ease.to be pl'Oduccd, by the supply falling to t' 6 Jr. 
Hl Of the dcman~l for COllSUOlption. 'f'he SllrJJf US l'CtiCf\'. 

~1~~~~·a~~'~'~c~~~~·t1i~~1~ ~~?~~;. s:p~1Jr1~: ti~~r m~~\1:1J~r 1~ii~~iuan 
enjoyment. re 

. ll has been shown, that the whole number of the inlia. 
b1l.ant~ of Great Britain is untloubtctlly greater than al 
f?t. mr1 d1~tant penoc.)s; but the p1·opol'tion of u11111·otluc. 
t1\ c liancls, \\ 110_ subsist by the Jahuur of others, has al.so· 
JI_robably much mcreased; the effect of this uofarnurable 

~~1~c~11~cs::~~~r~~·~n~1:~~:';~ (~~~~r~~n~~s c~~Sc~~:!~:rabl 
tu res.by which t:.e profoce of the country has been increas. 
ell in qu~ntity, and_ rendered much superior in qualitr 
so ~hat afte1· supply mg all ou.r uew factitious wants, and 
enal.Jl111g us to defray expensive wars, it has left a con· 
siderable surplus, which, gradually accumulating, bas 
fo1·med the preseut national stock or capital. 

I>re,•iouslJ to_ an i11c1?iry into its increased amount, it 
may not Uc t~ntntel'estrng ~o \'.iew its former computed 
,·alue, ac<·?rdrng to the est11natc of sit· 'Villiam Petty, 

::~,f~,.~~t:~;1~Y5 t:i~~oetn~:" suspected of hal'ing tlrawn an 

Co111putalio11 ef the wealth ef Englantl and Wales in 1664. 

Value of the 1::1.ntl: 24 millions of acres, 
yielding 8 millions per ann. 1·cnt, worth 
at 18 )ears purchase • . 144,000,000 

Houses, reckoning those within the hills 
of mo1-talily equal in value to ouc-thii•d 
of the \I hole - . 30,000,00 

Shipping: 500.,000 tons. at 61. per ton, iu-
induding rigging, urdnanc·c, &c. s,000,000 

Stock or cattle Oil the 24 milli"n arrrs, 
and the waste belonging thereto, inclu· 
ding parks, fisheries. warrens, &e. 36,000,000 

Gold and sill'cr coin, scarce - 6,000,000 
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Wares, me1·cha11dize, plate, fut·niturc, &c. Sl,OOO,OOO 

Total /.250,000,000 

In rompa1-ing this estimate with similai' accouuts at 
present, it must be rc111cmllered that a great alteration 
bas g1·atlually taken place in the nominal value of all 
commo<litics, "hich with respect to the above i1erwd, ap
]Jears, from a table formed l>y sir G. S. Evelyn, to be in 
the pruportiun of about five to fourteen; the total uf the 
wealth of :E.11,i;lan<l and Wales, in 1664, would thercfol'C 
have amountetl to 700,000,000!., according to the jll'e· 
sent value or money. 

'l'l1c rnlue of le.ml has progressively increased, in con
SNJUcncc al' impl'O\'Cmcnts in cultivation, an<l the increa
sed consumption of the p1·oduce of Jam]. BelOl"c En
gland IJecame a trading nation, the general pL"ice of land 
was twelve ycat·s pu1·cl1asc. At the l.Jcginning of' the 
last century, it sold for about sixteen years purchase: 
Hi1· ,V, Petty valued it at eighteen years purchase: and 
at the commencement of tlic last century, it hatl at.Ivan· 
ced to twenty yc~ws purchase. About the year 11SO, it 
had risen to twenty-five )Cars purchase; an<l at present 
is from twenty-eight to thi1ty years purchase. 'l'hc ii~
c1·fasc of tile num1Jc1· of years purchase paid for laud, 1s 
the most ob,·ious 111·oof of its augmented value; but it 
does n9t &how tile whole augmcutation of the national 
wealth on this account, which in part arises from the iu· 
crease of the total 1·ental OcJond the advance that is 
caused merely by the difference in the val11c of moucy. 
This real increase of the rental proceeds from a greate1· 
prnpOl'tion of land being U1·ought into cultivation, ant} 
that \\"ltich was before cultivate<! being improved. Tile 
whole lnndetl 1·cntal or England anti 'Vales, au<l the 
LowL.rnd~ ut' Scotland, was stated Uy sir W. 11etty at 
ttLout D,000,000l.; an1l it cannot Ue supposed that, if he 
had induded tlte 1li.r:;lda11c.ls of Scotland, he would have 
made tile rcntnl of Liie whole island more than 9,500,ouol. 
G. King nNd Dr. Davcnant, in queen Anne's 1·eig11, sta. 
ted the rental or England and Wales at 14,000,000i.; 
anll it may lie p1·csumed thiS' \\as nearly the u·uth at the 
time: but it soon Urgan to appca1· tuo low; and Ocb\ecn 
twenty and tl1i1ty yea1·s ago it was gcne1·.11ly reckoned 
at 20,000,000l. .:\.t present, however, it co11sitlcralily 
cxcreds tliis sum. 

'l'he chief' dl!licully of forming an estimate of the land 
rent alconsisls in as.signing :rn :n.-el'agc value ti> tlit difJCi·. 
ent dcscl'i11tio11s of' ln1uJ. 'J'lie total uumlil'I' uf ancs in 
E11gla11d and "\Yaks has Uecn compute<l Uy si1· W. Petty 
to IJr 28.000,000; IJy Dr. G1·r11, 46,000,000; IJy D1·. Hal
lrJ, 59.9SS,500; Uy Ml'. 'l'empkman, SI,648.000; Uy Ml'. 
A1·11t·u1· Young. 4G.91G,OOO; nud Uy the Rtv. U • .Becke, 
38,-HIB,572. ]\fr. Ilecke's calrulatiun appeal's to be Uy 
fa1· lhl' most arcr1rate: it is therefore taken as tile fo1111. 
datiun ol' t~ic l'ollo\\ ing statrmrnt; the }ll'Opo1·tions c11Jti. 
va~ctl fu1· d1ffcrcntJ1t1l'J10Ses being ncadJ as giH:n by l\fr. 
~1 1~~1i~~·~<~~~t.:~~ his) icw of the Agt·icultuJ'e or tlic (;ounly 

Anes. 
'Vhcat s, 1 Go,000 
Bal'll'y and rye 861,000 
Oats a11d /Jea11s 2,872,000 
Clover·, l'JC-g1·ass, &c. - • 1,149,000 
Roots a11d caiJbagcs cultivated by the plough 1,150,000 

Fallow 
Hop-grounds 
Nurset·y-grounds 
Fruit antl kitche11-gardens, cultivatctl by the 

spatlc <t 
Pleasurc-groum]s 
Land tlcpasturetl by cattle 
Hedgc-1·ows, copses, and wootls 
Ways, \\'atcr, &c. 

Culth'atctl laud 
Uommuns an<l waste lalllls 

2,297,000 
36,000 
9,000 

4(,000 
16.000 

17,479,000 
l,641,000 
1,Sl6,000 

S2,027,00" 
6,47S,OOO 

,-rutal acres in England and Wales 38,500,000 

If the commons and waste lands arc consi1lered as 
equal in annual value to only one million of cultivated 
acres, the whole may be taken at SS millious. The a\'C
rage 1·ent has been statetl at l5s. per acre, which Rf>peal's 
to Uc a moderate computation, and makes the rental a
mount to 24,750,000l., the value of wliicl1, at 28 years 
purchase, is 695,000,000l. The number of cultivated 
acres in Scotland is upwal'ds of 9,690,000; and of uncul
tivatcl~, aliout 1 i,s10,ooo; a great part of the latter is of 
vc1·y little use; ~ut if it is wlrolly excluded, and the culti
vated part rated at an average of tOs. 11cr act'e, whicl1 
makes 4,845,000l. pe1· a1111uni, the total rental of the 
isla11d will Lie 29,595,000l., and the value of the JaHd 
82B,G69,000/. This must IJe understood as including 
the value of tythcs, it being unnecessary in this point of 
Yicw to distinguish between tlic rent paid to the landlord. 
and the paL·t paid to the tythc prop1·ietur. 

The value of the houses of U1·cat Britain is perhaps 
lllOl'C difficult to ascertain than that or the Jand: but the 
follu\\ ing statement of thcfr rent, l'ounrled on the numbet• 
returnetl uudc1· the t>opulation act, will not be thought 
too high: 
100,000 houses, at 30/, per ann. 
500,000 10/. 
250,000 51. 
600,000 21. 
435,000 I/. lOs. 

1.s,000,000 
s,000,000 
1,2so,ooo 
1,200,000 

637,500 

Ii875;000 Total rent t.11,osr,soo 
Tim tofol rent, if ~·aluetl at only 18 years pu1·chase, 

makes the Yalue of all the houses in lhcat Bl'itain 199, 
575,0001. 

Ju onler to form an idea of the valnc of cattle and 
farming-stock. on the lantl, we may conside1· the Lilark 
cattle and calves, sheep and laml>s, swine, pigs, and 
poulfry, annually consumed in Lon<lou, as wo1·til 6,000, 
OOOl. \\ liid1 ca1111ot lrn more than a 8Cvcnth pat't or the 
whole consmnptiun, amounting thc1'£-l'Ol'C in vtlluc to 42, 
000,00(.[. liut the whole numbn of' cattle existing must 
be mo1·c than cloublc the quantity lirouglit to ma1·ket; so 
that, indudin.g hor·sef;, asses. cows kept fo1· milk, nml 
oxen rmploJcd in agl·iculture, the whuJc value of the cat. 
lie ca1111ut be less than 90,000,000/. 

,-l'ak ing the annual consumption of g1·ni11 of al1 sorts at 
16,000,000 <J11artcrs, "!rich is l" ·obablJ below the t1·uth 
we ll'Hl) p1·esume, that in general thcrr is nt kast tlll'e; 
or four n~nnlhs supply on hautl, wlticli nt only S5s. per 
quarter, Wiii amount to nt lcaot 7,000,000/. The value of 
ha)' antl stra\\', ant! all kinds ol fodder, m11l ol' all imjlle-



menla of l111abandry, ca.nut be less than be or aix mil· wblcb, ~ 
llono, and wida thi' former sum cannot be leea than 11, 914,09.sl. to w 
~00,oool. The total Yalue of cattle and f-illg-9tock perty In the .. A 
is therefore 102,500,000l. the merchanll! of ge8'rilll.f 

'fte nlue of the •hipping beloigiog to Great Britain credit lhl\11 they are • ~ 
llilO'fle calculated with more accuficy. It appe&r11 from the though the value of ll!p bml9 of-
.e.iiiunts laid befua'tl parliament, that exclusive of Ireland wl1olilaale dealers appears coallderah}e. 
.W tlae plantations, the number of vessels in tho mer· cocdedlly the goods in the haedl of the 
cUnts' service, belonging to Great Britain, on the soth and of retaa1 traders: for thougla 
lepte111ber 1804, was 17,809; and the amount of their manul'actures depend gready on 

::ft' .:~~!:·~:~:~~~;:":i~c~ ~! ~~~i~f;• b'::i! ~! u',!:fi~~ i~rc~~~:~:dc::.':.!f!::~:~. 
ltil1 'f.iue. Tiie shipping of the navy may al least be es- I 804, was 2S,9S5,79Sl. but the real 
~ at 4,000,000l. making with tloe former sum, can be ascertained, amounted tn 40 
..-oo&,OOOl. to which some addition should be made for may be presumed, cannot be m11re dip 

::.U"!:rt~~~io,~:Ji~~~f.:~i:~~!l~11~o~!~:i~·· aud for ~~~g;~~~tu:f'!a.:W.l'ac~:~ .::~~!'ll 
Tlae quanClty of money in the couutl'y bas at diffilrent in tho value before.mentioned in th~ ~~ 

illrea lleela a subject of dispute, and loas never been de· chants; which consists chiefty of foftigia 
termltaed with precision. It was, howe•·er, pretty well materials for the ditrt-rentmanutactnres, u 
~ b;,: the re-coinage in the years 1773, 1774, ncrally obtain manufacturtdgoods forq: 
l!D1' 1176. 'l'be vlilue of the light gold delivered into the shol't notice, deducting, however, s!ooo1 l!llilll ndertbe dift'eeent proclamations, amounted to 15, count: of the rsmainder itil pr:obable tl11it 
likMslo aad la wu generally admitted that somewhat more than three months suppl,: in ~e -u 
._.11aan two millions of heavy guineas remained out in 11facturer, in dift'rrent stagell hm t!if ra 
_..llilon, wlaiclo, with the silver and copper coin, made thiisloed goods, and iu the ~ iii' I'll 

l
lJlaOle at that &ime about 20 millions;-at which sum whn, in many branches, are obligetl ,4,> f'eep a I 
Pfiillmen estimated it In the year 1786. lncluding- sortment; but taking it only in tbi8 ~n it 
~la the col'ers or the bank it appe&r11, that at the to 19,,424,8~11. 

2 ~~'T..~h:n;!"f:e ~::e)~~ ~~t~:i~"a~~ ert~h:on~'i~\d':=i=~i: ':!:~nthat et 
tbe aums anaually coined since that time, it might wearlag apparel, plate, jewels and t~ 

,.._.med that tbe quantity in circulation at present vi1lun1, fuel, carriages, &c. with r!!;~~ 
i1!1tMlderably greater. Mr. Rose bas stated it atno most that can be done ii to fi>rm a co ' 
~~. 44,000,000l. but though our commerce bu con· be generally admittrd u net exceeding 

i11':1..-bi=~::a:iiil:/:;~~a~.6 b~no~~:~c;:.n:l~!: ~~!~!~::u~n;!:'do:' ?'?r,'~ ~wh 
........ that, if 20 millions of coin was sumcient In 1776 will not be thought over-ra:J at jhMe timeii the 

or WI&, we can at prt'sent have occasion for more tbu rent of the houses whii:h coatabi It, ol' SS,1!61, 
'8 WRioaa at the utmost. Great Britain. 

-OI &Ile Talae of the merchandize and manufactures Bavinr; thus valued the dltll!ttnt clelcriptio111 
'111uH1 in the bands of the merchants, wholesale dealenr, or llCtual ca11ital, 1111' total amoubt wlll Rjtpear 
_.eepen, and manufactures. it is very dimcult to foftll. Value of tbe l1111d of Great Britain 1.8 
'll lathifaclUt'f ldea. The total amount or tile imports in Bou- · . • i 
.\tie ,-r 1804 was 29,201,4901. ancl of the esports, S4, Cattle, and all kinds of farming 11tt1ck 
.fll,1871. aa:or.ling lo the custom house accounts; but it Shipping: na•1 and merchant ships • 
•1111 long lieen known that these accounts are cqnsidera- Money - - • • 
bl1 lie14W the true valut, and particularly since pwing Ooods In the hands of merchants and whole-

::~.i:7.,.~n !.::~~c~~;·~::.;;r :~~~~:t:.:'e: ?;::'.:~ G=: 1:"!~:' hands ~f mana;acture; :ind ro-
ia about 71 per c1t1t. greater than the value in the In- taU traders - • • l 
spector general's register; and, with re&Jlect to the !01·- Furniture, apparel, etc. 
-.ign ml'rchnndize imported, tho dill"t·rence on the whule 

:fei:' :;-:. m;c::~C:~",;t r~~~:i:l~r~~~Yai~~,::'\j,~=·1 ~r ~: 
ttnt. abow the value at which they al'I! rated. Taking 
tbe whole, howenr, 11!1 rated only 60 per cent. under the 
present •aloes, the annual ameunt of foreign trade will 
h 101,844,5711. to wlaicb some addition should be made 
fDr amug~led goods. It was the ni•inion of a numerous 
-'ing .. r IDt'rchanta ill the year I i9T that there is at all 

:=.~=~~:~u~:!J~it~1!.:!ci:.':~\':1 =~ 

Total • • - 1.1, 
UIM'• this capital all other SPf'Cles QJ we 

~r!:~:la~; t!: .. :;;::i.;!n~u~~:~~r;: 
Jori .-ate and public loans, in which mode a grca 
the property of many persuno is invroted, im 
obligation on the part of tho borrower to re111t1 
ture period a cel'lain sum of money whida la 
sure and representative of all oUier species of 
or to pa7 ID income arlsiag fl'llm tbii 111111 ttll 
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tal is rr11aid, the bol'rowc1' is 110 olhcl'wisc ricl1r1· than 
by the greater income he can make from the money than 
v;hat he agrees to pay for it: as the capital; in "liatcvct· 
mauner lie it1\'C'Sls it, still belong(j to the lt>n!ler, who, 
tbougil he may not by the laws of the cou11try be pern1it
te-O to take possessiun of' the propcI'ty i11to wl1ich h!s mo. 
ney Las bern convet·ted, may, if necessary, briug il to 
salr, for the purpose of re.converting it into the fWm 
e'p1irnknt to what he had lent. If, tlie1·efore, the ~·lwlc of 
the h.ml. houses, cattle, and all other articles compmiing 
the W{'lllt\i o(' the COUlltry, was in the hands of OllC half 
of the ii1lialiitants, who had lrnrmwetl the above sum of 
1245,895,000l. from the otl1('1· half, it is evi<lent that the 
whole 1·cal capital of the country vmultt in foct be the 
111·oprt·ty, uot of those in pos~essinn of it, I.Hit l)f those to 
whom they wcl'e imlelited. This is the case with 1·1."spect 
to a com,ide1•able part of the capital of Gl'eat B1·itain; 
aml Lhc tlel>ts of the government l1ave greatly contril>ut. 
cd to bring it into this state: for though these deli ts are 
not coi1h·actfd under an obligation to rcp11.y the princi-
1ml at any fixetl period, they rrst on the l'ight whir Ii the 
gowr·nment possesses, to claim, if it shoultl evel' l>e 11r
c;essary, a portion or the general property sufficient for 
this purpose, and till that time to l'aisc sufficient contri-
1.rntions to pay an annuity cquhralcnt in valUe to such 
}Jl'incipal. 

The above estimate shows, that, notwithstanding the 
expensive wars in which the country has been engaged, 
which, by drnwing much monl'y uut of the couutry, has 
gl·eaHy <liminisllctl the 1wofits that would otherwise have 
1·emained, thc1·e has been a great accumulation; though, 
at the same time, the ]leoplc in general appear to live in 
a much mo1·e expensive manner than thci1· ancestors. 'Ve 
l1ave seen that in the year 1664, the whole national capi
tol <li<l uot exceed 700,000,000l., accol'ding to the pl'e
sent vatue of money: tltm·c has therefore been an avcl'
agc gain since that time of nearly four millions per a11-
m11n, a Ye1·y considel'al>le pal't of which must ha\·e al'iscn 
from foreign com11u•1·cc; fot· commerce would not be car
ried ou without gain; and whatever profits have bcrn 
saved or con\ e1'lctl into stock, must appea1· i11 the fot·c
going account: even the increased value of the land and 
l1ouses is in a great measu1·e owiug to the assistaucc of 
capitals acquil'etl i11 tratle. 

The gr•cat increase of the annual income is a fm·thcr 
111·oof that there must have IJeen such an accumulating 
surplus as is hcrn stated. Sir W. Petty compute<l the 
whole income of the countrv to be 42,000,000l.; Mr. G. 
.King estimated it at 4S,5cio,oool.; Dr. Davenant, in 
1701, statc<l it at 49,000,0001. These accounts arc cx
clusin· of Scotlam.l; lmt aftel' making a suflirient addition 
on this account, it will appcat· that there has been a very 
considrrable inrrcase. Sir Jolin Sinclair, in 1783, ob
srrrnd that the income of the country arising from lands, 
cummnce, anti 111a11ufact11rcs, was commonly calculate1l 
at l 00.000.ooot., "hich he considered J'ather a low valu
ation; and thc1·c can be Ii tile doubt that of' late yeal'S the 
{lrOflt dr1•i\icd from each Of these SOUl'CCS has been great
ly au.~mcntrcl. 

A pal't of the national stork or cnpital proflnces no in
CC'ltn1•: surh a, the money in cil-rulatio11, fu1·11iturc, appa
l'l'I, &r.: ancl nn thP rnntra1·y murh income arises with
out rnpital. lJring solely tho l'CC'ompcuce of laboul'. A \C-
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1·y consitleralJle proportion arises from capital 01111 lalJonr 
united, such as that of most farmer>;, 111en:ha11t~. and 1·e .. 
tail traders, and the difliculty of lli!lti11guishi11~, in ma
ny cases, that pa1·t of the income of i1ulividualr; which is 
the wages of their Jal.lour, from tht• pa1·t which shot1ld be 
cunside1·otl as the prollts of thci1· C•tpital, mu:-;t rrmler 
c\'ery attempt to particularize tl1c amount of tlii: d · ffrrcnt 
branches of income liable to objectinns. TJ:r foJlowin.; 
statcme11t is, however, presumed to he not rc.ry i11accu
J"atc: 
'From rrnt of lands 
F1·u1111·cnt of houses 
l">rofitl3 of fa.rming, or the occupation of the 

land 
Income of labours in agriculture 
Profits of mines, collieries, and inland navi

gation 
Profits ofsliipping in the merchants' servirc, 

ant.l small CJ'art 
Income of' stockholdc1·s 
From mortgages and other money lent on 

private securities 
Profit., of foreigu trade 
Ditto of manufactures -
Pay of the arrny and navy, and seamen in 

the mcrrhnnts senice 
Income of the cler!l'y of all <lescPiptions 
Income or the jutlgcs, and all suliorllinnte 

officers al' the Jaw 
Professors, schoolmasters. tutm·s, &r. 
Uctail trades not immcdjatcly conncdcll 

!.29,595,000 
11,os~.000 

6.1 qn,ooo 
!8.000,000 

1,000,0° 1 
18,925,000 

2,500,000 
11. ~?50 , 

lS,300,00f) 

5 .500.000 
2,200,000 

1,800,000 
600,000 

with fo1·cign u·ntle, or any manufactul'C G,000,000 
Various other professions and employments 2,000,000 
Male an<l f'emale scl'vants 2,000,000 

Total l.lJJ,S;-7,000 
0(' this annual sum, tlie part cJrawn from other CUI/II· 

tries hy cunnnel'Ce is stated at 11,250,00l. which ist 
found on a supposition that the capital employed canuu, 
be loss than 75,000,000I.; at1d that the profits thereon 
including those of all persons immediately depending 011 
foreign trade, may be taken at 15 per cent. lt must not, 
howe,·cr, lie supposed that tl1c nation t·ecch·cs au acces
sion nf wealth to the amount of 11,250,000l. annually 
from this sout"ce; whatever payments al'C ma<lc to othrr 
countries fol· the dividends on the share foreigners holft 
or thr public clebts, or as subsides to thefr govcmments. 
or spent tbrrein in the maintenance of ti-oops, or by 
British subjects occasionally resilient there, opei·aks to 
the diminution of this profit in a national view. The ac
tual wealth which tile country arqui1·es by itci inte1•cour·se 
with other nations, may be very dift't•1·ent from the pro
fits of the intlividuats concerned iu tl'adr; aq a su m 
equal to a great part, or even the whole, of such Jll'Ofits, 
may be sent abroad in the var·ioas ways just mt•n;krncd. 
The b1tla11ce ol'trade in fa\•0111· of' the co untn h ·1:i; U"it1al
ly Uccn estimated by the exn•s<; of the c.xporls. hr)'nrnJ the 
impurts, and a comparatively small anMunt nf the lath•r 
has been considr1•cd highly desirable. 'l'lii:i i::1 a rnucbe 
m111le of dctcl'minin:; a. very important p;1 i11t. .Rut u C'll 
ii' t!te ru~tornhousr- accounts \\'l'l'C much lll'l lcr adaptetl to 
the IHll'IJOSl' than they 31't', tl1rjush1r~s or thr r1111rlu-.i1rnq 
thus dl'awn from them would lJu Hry duublfal: fo1· it 
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ir:ay i1e l':'\~ily sLown th:~t in mnny rnsr!;, if the imports 

<·nu CX"('t'11 th1~ l'X{IVl't"i, tl1c1·e rnigh~ nr,twith~ta11di11g br 

a. t·1111o;icli-rnl.:le ~;du. Thuc;. supr·,s111g thl' mtrrl;1\11rs of 

thi'i rriunll')' to putThn!i<' Br1fo•h ma11ul'arture:-s fiu· rx
)IOl't;dir·n llll th l·i1· 11w11 aC"Co1111t, tri tl1c \ aluc of 20,flOO, 

ooor, the nl't 111·orrcds 1hr1·t·of in the rouufl·irs to wliil'h 

th<·y are r'.\po1·tt•d ranunt be ro11sitlrrrd as less tlian 

£Q,OOO,OOOI.: and this sum liring invcsk11 in f1H'l'i;.,-11 

111·ntl11rc. aml imported into this ron11t1·y, will a11101111t, 

afte1· 1·t•paying lite dutks and all cxpeusrs, to at least 

2 t.2r10,oool., rrtnrniugthc merchants thcrapital 01·iginal

ly advauccd, with a }ll'oflt of £1 per cent. In likr man11er, 
whene\•rr the mr1·cha11dizc impol'k<l in J'Cturn fot· any 
quantity <'xpnrtrd is of g1·cater actual value in tlli"i roun
trJ, 01· yields agr,ater p1·ice, aftrraHnwing fo1· all chal'

gl'S and the intrrcst of the capital C'mµhycd. the sn1·plus 

must be au addition to the wealth of the couutry; a111I if 

the whole of the foreign tr·adc was of thi<; dc~sniption, the 

exct•ss of the impu1'ts woultl show tl1e profit or the wraith 

otcrpli1·ctl b) the exchange of commodities \\ ilh otl1ct· na

tions. 
It has been shown, tl1at thr total inromc of tl1c ra?111try 

is at pre-sent upwat·tls of 133.00010001.; aud that it can. 

11ot br less than this sum. may be i11fi•r1•rd from the ge. 

nrral cxpcncliturc. Sir \Y. PtJtty 1·rck1111NI the average 

expense of meu, women, and chihl1·l'll, in Ji:ngfa1111 and 

'Vail's, at 6l. lSs. 4il. per annum, for foo!I, housing, 

clothes, and all other nrC'cssarirs; Hr. JlaHnant tnok 

the a,·cragc cxprnsc at 71., which, according to the c.lif. 

forenrc in the value of' mo11C'). io.; e<prnl to upwa1·cls of 16l 

fo1· each pr1·son at p1'l'Srnt. l\fr. J1mns Ha1rna_y, about 

35 yc.•;u·s ago, estimated the t'\ prn~r of the people of 

:tc:ngLrnrl and Walrs on an an:-rage about 91. each; but 
this must be tof) low at prrsrnt: and tlie following cs1i
matc will probably approach nearer to the truth, "ith 

rrs11cct to the mere expense or sub~i~trurc, or of eati11g 

and tfri11king, particuhu•ly as we are not to consider what 

rn absolutely necessary for support, but what is actually 

expended in this way: 
Persons. 
500,000 at 16tl. per day 
700,000 1 ~cl. 

l ,500,000 9tl. 
2,000,000 6<1. 
ll,000,000 41/. 

2,000.000 211. 
J,500,000 Id. 

!. 7,300,000 
12,775,000 
20,531,250 
18,250.000 
13'",208,S.JB 

6,0SJ,533 
Q,!!81,249 

io,son,ooo I. 82,4~9,165 
When the pi-ice of most of the nrcrssarirs of life is con

si<le1·NI, it will not be thought that the expense of sub. 

~istrnr:e is ovel'-ratetl in the lnW(''it cla'isrs: and if this 

is admitt('d, it cannot be too h(!{h in thr othrr clasc;e~, 

\d1t'n it includes strong lJer1". ~11i1·it!;, \dnr, anrl a \':trirty 

t;f luxurit.·s. To the C'\prnscs of Jilin~ must be addrLI 

those of house-rent, cluthiug. and supf'l'ftuous rxpr11srs, 

in ortlu· to al'riH at thr whole actu~I rxprnditurr. The 

first of th1•sr at·ticlrs has bern stated at J t,087,500l.; and 

allowing£\'!· the r·cnt of sliopi.;, "arrh(HISts, anti olher 

h11il<li11g• approp1intc<l 11 h1.1Jy to tr.uh, it may b.1 lHken 

at 9,500 OOC'll. Tiu.• exprn;;c of cJoth1ng. 111rL1t!i11.:.;- en1·y 
article of drcs"i, 01· pc1-sonal flrroratirm, will, OH a very 

mutlet·a.te com11utation, amount to £6 millions, \o·:z. 
2 
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J 50,nno persons s.t !:.Ol. 1>cr annum 
• 300,000 HI. 

756,000 81. 
1 ,soo.noo 4l. 
£,800,000 sos. 
4,000.000 21ls. 

I ,500,000 0 

!. 3,ooo,ooo 
s,600,eoo 
6,000,000 
5,200,000 
4,200,0oO 
4,ouo,oo 

I 0,800,000 1.-;;;:;,;;;,;o 
'Vi th respert to "uprrfluons ex11e11~cs, \\hen the sums 

spC'nt by thl' nobility and p<'oplc of fashi1Ju in plaJs, 
opC'ras, concC'1·ts, 1•011t~, gambling, hnrses, ra1Tiagcs, and 

other amust·mcuts anti luxu1·ir'1, arC' co11sidM·t·d, it will 
~C1'tai1~ly hr tl10~1gM a n1·y mot.kratc as~umptiun, tl1at, 
111clut.l111g "hat 1s spent liy othns on ollJ<'fts mo1·e ra. 

tional, thou,i;li not ab~olutely rcquisitr, tl1t•1·e are halfa 

million of pr1·sons who, 011c with anotlwr, spend £51. 

per annum i11 unnecessary expenses, making 12,500,000l. 
The total expense will then be: 

For subsistence !. 82,400,000 

For house-1·cnt 9,500,000 

For clothing· 26,000,000 

Fo1· misceJlancons expenses 12,500,000 

Total I. I S0,400,000 

The dill"c!'ence between this expenditure a11d tl11• genr. 
l'al income shows the annual gain of the country, 01· the 

sum appli<'::1blc to the extension of' commerl'c, the 1't'ltr

vation of a greater quantity of foreign artirles. U1f in. 

crease of shipping ant.l buildings, a.~l'ic:ultural or merlia. 

niral imprunml•nts, or oll1cr aug111rntations of the grot· 

ral .stock. 'Vitliout such a su1·plns, frw impn1~·rmrnts 

could be car1·ird on, nrn· could !here be anv increa'ie of 
wealth; and if this latter circum"itancc is tliought cssr1. 

tial to 1rnti1rnal adrnncemcnt, it hecomes an ohjrct or 
much importance, that the expt·nses of the gowrnmrnt 

should I.Jr 1·esh'ai11cd within snth bound"i, anti fU'n\'idtd 

fol' in such manner, as to intr-c11ch as little ali poi,sihlPon 

the annual su1·plus that woultl otherwise be coll\eJtrd 

into permanent capital. 

POLIU~I, poley-mountain, in botany, asprrirs ortta· 
crium, with oblong, obtuse, crcnatcd, an<l sessile lcaH!I. 

See 'l'EUCRJUM. 

FOLL, a word used in ancient writings for t11e brad: 

hence to poll is rithrr tu vote or to ente1• down the namts 

of those prr!ions who gh-e in their vofrs at an rlection. 

PoLt.-MONEY, a ca1,itation or tax imposed by the aD· 

thority of pa!"liamcnt on !he hea<l or IH'l"SOn l'ither or all 
il11.JitrrrenUJ, or according to some known mark of dis

tiurticin. 

POLLIA, a genn• of the class and or<lrr hcxan1lri1 

mo11ogy11ia. The rol'Olla is int1·rior, six-prtallcd; brrry· 

nwny-seedcc.I. There is one species, an hnbaceous plant 

of Japan. 

POLLICHLI., a grnus of the mnnandria monogynia 
class and ordn. Tile ral}'x is onr-lrafrd, fhc-toolhtd; 

corullnt fhr pPlals; seed solitary; recrptarlr succulent, 

ag~rrA"atr sca)t"s. Ther<' is onr species, of the Capt. 

}'>QLLUX, in astronomy, a fixed stal' of 1111" srcond 

magnit 11dr in the constellation Gunini, or the T\\ins. See 

AsTRO!'lOMY. 
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POLYADELPHIA (from .,,,,, many, and .. ~,,.~,«, 
brother/wad). many brothcr·hoods; the 11t1.mc uf tl1c 1Slh 
class of Llnnreus's sexual SJStem, consisting of plants 
with hermapht·odite flowers, in which smeral stamina or 
male organs arc united by their filaments into three or 
more distinct bundles. 

b~~;d3~~~1~11~1~~~1~~~~~1u~,n1:1~:Yo~~1ie'"1'~'t1~ ~111:~~ ~1~ 
Linureusts sexual method, consisting of plants with her
maphrodite flowe1's, which are furnishctl with several 
stamina that are inserted into the i;ommon receptacle of 
the Dower. 

POLYCARDlA, a genus of the class and order pen
tandria monogy11ia. The petals are five; stigma lobed; 
capsules tivr-cellcd; seeds a.rilled. There h; one species, 
a s!m;b of Madagascar. 

POLYCARPON, a genus of the class and ot·der b'i
antlria tr·igynia. The calyx is five-leaved; petals five; 
capsule one-celled; seeds many. Ther·e is one species. 

POLYCNEMUM, a genus of the monogJnia order, 
in the triandria class of plants, and in tbe natural method 
ranking lHHlcr the 12th urcler, hol~race:e. The c~lyx is 
triphyllous; and there are filre calc1form petals, with one 
seed almost naked. ThtTc are five specios, of no note. 

POLY GALA, mil/<?uort, a genus of the octandtfa Ol" 

dcr, in the dia1lel1>hia class of plants, and in the natural 
method ranking under the 35<l order. lomt'ntacere. The 
calyx is pcntaphyllous, with two uf its leaflets wing-shap
ed a.nd coloured; the legumen is ol.Jcortla.te an<l bilocular 
There arc 45 species, of which the most rema1·kable 
arc: 

t. 'fhL' \•ulgaris, or ct>mtnon milkwort, is a native of 
the Bl'itish heaths and pastures. The i·oot of this plant 
has a bitter taste, and has been found to possess the vir
tues of the American rattlesnake root. It purges with
out danger, and is also emetic and diuretic; sometimes 
operating all the three ways at once. A spoonful of ~he 
decoction made by /Jailing an ouuce of the herb in a plllt 
of water till one. half has exhalctl, has bern found sel'Vice
ablc in plcut•isirs aMl fever~, by }H'omotin.; a diapliorrsis 
awl expcdoratiun; and th1·ce spooufuls of lhesamc taken 
once an l1om·, has vruvcc.l benet1ci~I in the d1·opc;;y an<l 
anasa1·ca. It has also been found scrvicealJle iu cousump
tivc complaints. 

2. Tlir sc1wga or seneka, rattlesnake-woi·t, grows na
turally i11 most parts uf North ...imerica. The root of 
this sprries operates more p-1werl'ully than the la.,f; hut 
bcsidl'S the virturs of a puq;atin:-J emetic, and diu1·etif', 
it has brcn recommended as an antidote against the poi
son of a n1ttlcsnakc; but this 011inion is How explodetl. 
It still, hnwcrcr, maintains its characte.r in sc,•c1·al <li!:i
or•lcrs. Its cffirac)', p;u·ticuh11·y in pleurisies, is must 
fully rslahlished 111 Vir,~inia: formerly ue"'' fifty out of 
one hundred dic1l of that uistcmp"r; but Ly the happy use 
of this rout ha1·dly three out of the same numlJel' have 
been lost. 

As thr seed-; of the ratllcsnakc-wo1·t seldom succccil 
even in the countl'irs wherr the )llant is a nath·e; Urn 
best 111etho1I of propagating it is to p1·1>ru1·e the runls 
from AmniC'a. :md plant llH~m in a lml of light c .. 1·th 
in a ~lirlt:·nd situation, \\line they will thi·ive wit t 
any othct' cultul'C than kcq1ing lhcrn fr,•r. from \\eeds. 
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Ilut though the 11lant will stand out ordinary winters, it 
will l.rn proper to co,·cr it duri11g that season .with old 
tannel''s Liark, or other mulch, to keep out the tl'O~ t. 

POLYG.Al\HA (@o).Lo;, many and _yr.iµ.oo;, m~rriage). 
This term, expressi11g an i11tc1·curnmumcatwn of sexes, lS 
applied, !Jy Linnreus, both to plants an<l flo,nrs. A ~o
lygamous plant is that which bears both hem1aphrodtte 
H.uwers an<l male or female, or both. 
POLYGA~1Y, the pleurality of wives or husba_nds, 

in the possession of one man 01· woman, at the same tune. 
By the laws of England, polygamy is maue fe~ony, ex
cept in tile case of absence beyond the seas fur seven 
yca,.s; and where the absent person is living in ~ngLrn_d, 
Wales, or Scotland, and the other party has nullcc of it, 
such mal'l'ying is frlony !Jy the statute 1 Jae. J, c. 11. 

POLYGLOJT, among divines and critics, chiefly de
notes a IJiblc printe<l in several languages. In thes" edi
tions of the holy sc1·iptures, the text in each language is 
ranged in opposite columns. 

'l'he first pulyglott hible was that of cardinal Ximenes, 
Jll'inted in 1517, which contains the Heb1·ew text, the 
Chal<]ee paraphrase on the pcntatcuch, the Greek ver
sion of the L:XX, and the ancient Latin Yersion. Aft.er 
this, there we1•e many othe1·s: as the bilJle of Justiniani, 
bishop of Nebio, in Hebrew, Chal<lec, Greek, Latin, and 
Arabic; the psalter, by John .Potken, in Hebrew, Greek, 
Ethiopic, and Latin; Plantiu's polyglott UilJle, in Hebrew, 
Chaldee, G1·cek, and Latin, wilh tl1c Syriac version of 
the New Testament; M. Le Jay's UiUle in Hebrew, Sama-
1·itan. C/ialdee, G1·eek, Sydac, Latin, and AralJic; Wal
ton's polyglolt, which is a new edition of Le Jay's po1y
glutt, mol'e cor'l'ect, extensive, and perfect, with sevc1·al 
ucw Oriental vel'sions, antl a large colkctiuu of various 
reatli11gs. &c. 

POLYGON, in geomefry, a figure with many sides, 
or whose pcl'imctcl' consists of more than four sides at 
least: such arc the pentagon, hexagon, hc·ptagon, &.<·. 

Every pol~gnu may be divided intu as many tl'ia11glcs 
as it l1as sides: for if you assume a point, as a (Plato 
CXH . .l\Iiscel. Ii;; 191). any where \\itlii11 the polygo11, 
and f'rom thence draw lines to pve1·y nnglL~ ab. ac, ad, &e. 
they shall make as many triangles as the figure ha~ side:-. 
Thus~ if tl1e polygon has sixsi<lcs (as in lhc figure above). 
the double of that is twelve, from whence take four, and 
there remain eight: then all the angles b. c. cl, e • .f, ,:r, of 
that polJgon, tak(:n together, are erpial to right 1·ight 
a11.!.!;ll'S. F'or the pologon having six ~iiles, is dividt•d in
tr• six triangles; and the thrre an.;-les of earh, by t. s~ 
Eud. al'c <'qual to two 1·i.i;;-h t ones; so thnt all the nn;t.;"l('S 
tnA"etlirr make twelve right ones: Lut each oftl1esc tria11-
g!Ps lms (lJlC angle in thr point a. and by it tlu.•y com
plrte tile spa.re round th('; same poiut: aud all the aliout a 
point nrC' known to be equal to fout• ri~lit 011es; \\ ht'1•e
fo1·r those fou1· taken fmm twelve. leave eight, the sum 
of the riglit angles of the hcx~?;on. ' 

~o H is !1Jairi the figure has twire ac, many· right angles 
as 1t has sulrs, except fnut'. q. E. D. 

En•1•y polygon cit•cum!-!C'l'ihrll nU1111t a rirrlr i~ rqual 
tfl a rf'rtang-lr,) trian~lr. our of wit ;Sl' lf'!?;'f.. ~ha ll !Jc the 
r;,•]iuc; of tl~r ci1·rlt·~ and tlir ,,the1· th<' pe1·i1111·l1-1· (01· s1 1111 or nil th<'. s1drs) flt the puh rll . l~rll('f rn·1·y rrgular 
polygon is equal to a 1·ectanglcd tnangle, one of \\hose 
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lrgs i• tlic porimder of the polygon, an~ the othel' a prr
pcmlirnla1· <11 awn from the centre to one of the sides of 
the pol~gon. Aud C\"Cl'Y pol)gon circumsrribctl almuta 
drde is bigger than it, and l'vny ll!>lygon inse1·lrd is lrss 
than the circlr; as is mauifl'st, because the thing contain
ed is al\\a)"S ks~ than the thing containing. 

The pct"imctrr of every polyg»n cirrumsnibed about 
a cirdc is greater than tlae circumference of that Cil'cll', 
~nt.1 thf• JH'rimctcl' ol' evc1·y 1wlygnn inscribed is Jess. 
llrnre. a cil·clc is cqu,tl to a right-angled tt·irtngh.·, whose 
ba:sc is the ci1·cu111f1.;rcnce of the cirde, arnl its height the 
rallius or it. 

F'o1· this triangle will be less tl1an any polygon circum
scrilwd, and g1·<·atc1· tlian a11y i11scrihc(I; Licea use the cir
' umfcnnce of the ci1·clc, which is the base ol' the tl'inn
glc, is g1·ratl't' than Lhc compa-;s of' any inscrihctl, tl1Cl'ef'orc 
it "ill be t·•1ual tu the circle. Fol', if this tifangle is 
~rcatr1· than auy thing that is lrss than the cil'clc, and 
Jess than any thing that is ,!)Teater than the ri1Tk, it fol
lo\\S that it murst be equal to the cil·rtc. Tliis is calll•tl 
the qua1lraturr or squ:\J'in~ of the ci1·clc; that is, to find 
a rigbt-lincd figu1·e equal to a ci1·cle, upon a suppo&ition 
lliat lhc basis given is rqual to the circumfcn~11cc of' lhc 
'i1'tll'; but actually to find a right line er1ual to the cir
t:umfcrl•nrr of a< ii·dc, is not yet discovered geometrical~ 
ly. Sec CIRCLE. 

Problems concerning volygons. 1. On a regulal' J>oly
gon to cit·cumscl'ibc a circlr, or to cii·cumscrilw a rcg11lar 
Jl01ygo11 upon a cil'rle. Bisect two of tlic angks of the 
given poli gon A a111l R (l'latc CXlf. ~liscrll. f:_g. 192), 
by the rigl1t lines Al•', .BF; and 011 lite poiut I•. where 
they meet, with the radius AF, dcscl'ibc a rirrlc '' hkh 
''ill circums{'f'ilJC the pol)gnn. Next to Ci1'l:umsr1·ibc a 
palJgu11, di,·irJc SGO by the number of sides re~p1i1·cd, to 
iiml c F tl; which set off from tliccentre F. and draw the 
line cir, 011 which conc;;truct the polygon as in the follow
ing 1wol>km. 2. On a girnn line to drscrjbe any gi\'Cn 
1·q;ula1• P"l)gon. Fi11d Ilic angle of the poln;on in the 
tal>k, aud in E fiet off an an~lc e'p1al tlte1·cto; then d1·aw
ing EA =ED, through the points .E, A, D, dcsc1·it.1e a 
circl~, and in this applying the given 1·i;;ht line as often 
as JOU can, the pol) gon will be c1cscr~bed. S. Tu find 
the sum of all tltc angles in any given 1·rgular polygon. 
:Multiply the m1mber ot' sides by 180°; from the 1n·oduct 
sul>tract 360°, and the rcmai111fc1· b the sum l'f'(jllit·cd: 
thus, in a pentagon, 180 x 5 = 900, and 900-360 
= 540 = the sum of all the an:;les in a p<'ntagon. 4. 
To fillll the area of a regular polygon. l\lultiply one side 
of the pol>·gon by half the numbe1· of sides; and then 
multiply this product by a perpendicular let fall from the 
centre of the circumscribing circle, and the )l'Oduct will 
be the a1·ca req nired: thus, if AB (the side of a penta
gon) = 5-t x 2! = 135, and 135 x 29 (the pcrpcmlicu
Jar) = 5915 =the area req~1ircd. 5. Tn. fin<l t!1e area 
of an irrrgular polygon, let 1t be rc~oh·cd rnto il'tangles, 
and the sum of the a1·eas of these will be the area of the 
polJgon. 

The following Table exhibits the most remal'kable 
p"rticular,o; in all the polygons, up to the dodrcagon of 
12 sides: viz. the angle at the centre, the angle of the 
polygon .anti the area of the polygon, when each side 
isl. 
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~~c~I N•m~~'.p~I Ac'~¥.~~:' I ~~;~~o~r 1-~-
.'3 T1·igon 1%0 Goe 0.43501~7 

4 I 'l'rt1·agon I 9fl I 90 I 1.0000000 
5 l'e1.1tragon ;-~ 108 

1

1.7 .. '.04774 
6 I llcxa~on tJo 1 ~o :::.5980:"G:2 
7 Heptagon I :; '; 

1

1 ~E; 5.ti.;J9 t 2~ 
8 Octagon 4.'i 135 4.8".34~:"1 

9 I Nonagon 40 140 I C.1818242 
JO Decagon :36 I H 7 .GU-L~088 

:; ii:~::~~~~~:: I ~~1'. :~~ l'T I~:;~~~;~~ 
PoJ~YGON, in fo1·tification, denotes the figul'c of a towu 

01· ntlirr l'urtrrss. 
The extcl'ior or cxtcl'llal pol.n;-on is bou11tl(•cl by linea 

<lrawn from the point of each bastion to the points of the 
atljaC'l'llt bastions. Aud the i11tcl'ior Jlfll.' gon is formed 
b) lim·s join in~ the centres of the b:tjitio11s. 

Lille of PoLYGoNs, on thl' Frn1cli st·c:tors, is a line 
containing the homnlu5or1s si1ks of the fi1·st ni1w r<·gulu 
polygons i11sc1·illr<l in the same fi1·cJc; that is, froni au 
e•1uilateJ'al tria11gle to a Uodecngun. 

l'OLYGO:'\AL NU:\Jn.f:RS, arc so called becau"' 
tl1e units wl1ei·eof they cdnsist ma)' l.te disposc•d in such 

a ~·~/;'~~:;:~>l~~'l ~eo);.~~~,~~l 81~l:~~~~r 1~~~~:~'l~,!:11;~rf.'~:~sirrm• 
of tile al'ithmctic:il prog1·cs~ion that compose it; aml Ilic 
n11ml.le1· of angles is tbat which shows hnw man)' an.;Jr8 
~1~~1~~gure has, whellcc the polygonal number takes its 

'l'o find a polygonal number. the sid<' and numbrr nf its 
angles being giYcn, the canon is this: tl1c polygonal 
numbCl·is thcscmi-diffcrcnccof the ractums of the &q1111.re 
of the side into the 11umbe1· of angles diminished by two 
units, :rnd of the side itself into the numbe1· of angles 
dimiubhe•l by four units. 

'rl1e several sorts of polygonal numbers, viz. the lri· 
angles, squares, pentagons, hexagons, &r. are formed 
from the addition of tile te1·ms of tlic arithnu:tical series, 
having 1·espectively their rnmrnon. 1liffct•l•nrc 1, 2, 3, 4, 
&r. viz. if the common tliffc1·rnce of tlie a1•il111uctic:1111 is 
1, the sums of their terms will form the triangles, if 2, 
the squal'es; if s, the pentagons; if 4, the hexagons, &c. 
'l'hus: 

{ *~~~:;. ~·~~· ~; ~; ~; l ~; ] ~: 2 ~: 2~: 
{ ~:;~~::/~~t ~; ~: ~: l~; 2;; ~~: ;~: 
u~:.~~/~;;. ~: ~: l~: ~~: ~~: ~~: :~: 
{ ~~~~g~~~o!.. ~: ~: I~: ~t ~~', ~~: ~~: 

The sums of polygonal numbers collected in the same 
mauner as tb.e polygon a' numbers thcmsehcs are, out 0£ 
arithmetical p1·ogressions, are called pyrami<lal numbers. 

POLYGONUl\1, k110t.grass, a genus of the trigynia 
order, in the octandria class of plants, and in the natural 
method ranking unde1· the 12th ol'tler, holoracere. There 
is no calyx; the coralla is quinquepartite and calycine, 
or serving instead of a calyx; th.ere is one angul.Ued 
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eecu. There are 36 species; but the most l'ema1 kaule 
al'C: 

J. Tl1c bistn!"ta, Listnrt, m· greater snake-wectl. 2. 
The yi\·iparum, 01· smaller bisto1·t. Both these prn·n11ials 
flower i11 ~'lay and June, succeeded by ripe seeds 111 Au
gust. rl'hL·y !;l'UW wil<l in E11glaud, &c.; the fir~t in 
moist, the other in mountainous situations. s. Oriental 
]J0lygo1111m, commonly callct.1 pe1·sica1·ia. 4. }'agopy-
1·um, buck-whrat or U1·a11k, rises with a11 upright, s111outli, 
brauchy stem, from aLout a foot and a half toa yanl high, 
heart-shaped saggittatcd leans, antl the lmrnches tci·
minatml by clustc1·s of whitish flowel's, succectletl by large 
angular seeds, excellent fo1· f'cctling pigeo11s antl must 
sorts or poulti·y. 

'l'hc root of a kind of bistort, acc01'di11g to Gme1in, is 
used in Siberia l'ur orflimtt·y food. 'l'lib; s1rncie~ is IJy 
Haller callci.J bistoJ"ta foliis atl oram nnvusis, and IJy 
some other lwta11ists 1Jisto1ta monta.na mi1101·. The na
tives call it mnuka; and so i11dolent arn they, that, to 
sa,·e themschcs the:. tl'oui.Jlc of t.ligging it out of tlie earth, 
they go in s1n·ing and pillage the iloli:s of the 111ountain-
1·ats, which they find filled with these roots. In our country, 
Uistorl is U"tl'tl as a mctlidne. All the parts of' Uisto1·t Ii ave 
a rough aust,•rc taste, pcu·ticulady the root," hich is u11c 
of the sl1"011g!'St of ,·egetaUlc astl'ingcnts. It is employed 
in all kinds of immodCl'ate IJIBlllOl'l'hages and other fluxes, 
both intcn1ally and externally, where ast1fogency is the 
ouly indicatiu11. Lt is certainly a ve1·y powcl'ful st) ptic, 
antl is to I.le lookctl on simply a,; such; tl1e sutlol'ilic, anli-
1icstilc11tial, and othc1· like \' irtucs ascl'illeLl to it, 1t has 
110 othe1· claim to, than in co11sc<111cncc of its asfriugcncy, 
aml nf the a11tis1.•ptic [JOWet· whicli it has in common with 
othu \lcgetal>lc styptics. The largest <lose of th~ l'Oot in 
1)owder is a sin,gle dt'acl11n. 

l)OLYGYNlA, among botanists, denotes an ort1cr 01· 

sul>divisiu11 of a class of plants; compreli<'ncling such 
11Jants of that class as have a g1·cai number of i1istils, or 
fenrnlc organs of generation. Sec BOTANY. -

i:ioLYIJEDRON, in geometry, denotes a l>otly or solid 
compn:he1ule<l umle1· many sides or planes. A gnomic 
polJhedron is a stone with several faces, whereon arc de
scribed nll'ious kinds of t.lia!s. 

.Pot.Yur.unoN, polyscopc, in optics, is a multiplying
gla~s or Jcus, consisti ug of se\'cral plane surfaces dis
posed into a convex form. See OPTICS. 

POLYMNIA, a genus of the iwlygamia ncccssaria 
ordet·, in the syng·~·nesia dass of' plants, and in ihc natu
ral method 1·:.uiking un<ler the 49th order, rompositre. 
'l'hc rccc11tnclc is l!aleaceous; the1·e is no 1mppus; the 
cxte1·ior calyx is tetraphyllous, 01· pentaphyllous; the in
tet•ior dccapliyllous, and composed of concave lcailcts. 
'l'l1r1·e nrc iivc species. 

l'OLYNICMUS, polyncmc, a genus of fishes of the or
clcr abdomina1cs. 'l'hc generic character is, heacl com
}Jl'(.l'Sscd, covered with scales; snout very obtuse and pro
mi11r11t; gill-mcmU1·a11c fl\'c 01· seven-rayed; separate fi
Jameuts or sctuceous 1woccsscs near the base of the pec
toJ'al fins. 

1. P11Jynem11s paradisens. The genus polynemns may 
be consitlc1·ctl as holding the same station among the ab
dominal fishc::; wliirh the ge1111s friglia does among the 
thoracic; l.lei11g c..listingublied by a similar circumstance. 
viz. that of being furui.:;hcd on each side1 near the base or 
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Hie pcclural lm-;, \\ iU1 su el'aJ sqrnratc p1·,,d·ssc:-; or m·tiw 
cuh1Lcd ray!l: these a!'c, i11 gent:1·al, mnr!t l{J11ge1· and 
rno1·c setacro11s than in the ti·iglre, aml. iu so111e s11ecies, 
c\'Cll cxcce<l the length of t!1c \\ hule 1.rnd)-. '1'11c !o,pecies 
of pulyncmc arc not Yel'y 11um~ruus, and arc cl1ielly con
fined to the "a1·mcr Jatitutlrs. 

The puJyncmus paracliscus, or mangn.fish, as it is ge
nc1·ally calletl, wliich seems tu have OL·cn one of the flt·st 
of the genus known to tlic Europeans, is an inhal>itant of 
the Indian and American seas, a11d gTows to the le11g·th 
of about 12 01· 15 inchC's. It is a fish of an elegant 
shape, mo<lel'atcly IJ1·oad in the middle, ant.I g1·adually ta-
11c1·i11g towards tlie tail, whicl1 is very deeply fo1·kcd; the 
scales a1·c of moclnatc size, those towanls the heacl and 
tail smaller th1lll the rest; tlie tliol'acic filaments arc of 
excesrsive length, the supel'ior 01· outwal'l.l ones often <'X· 
tending far beyond the tail; the othcl's gl'aclually shorten, 
the first 01· lowermost extending abrtut half the lcng·th of 
the I.Jody. The colour of this fish is gc11el'ally dcscdlied 
as yellow, and its popula1· name of mango-fish is sup· 
posed to liavc been given it from that l'i1·cum11tancc, as 
l'csembling tl:e colou1· of a 1·ipe mango. Di·~ Russel, in 
his wrJJ·k on the l11tlian fishes, inl'•H"ms uo;;, tliat the man
go.fish is i·crkoncd by much the most delicate at' any 
found at Calcutta. 

2. Polynemus plel.Jcins. General ap11ea1·ancc that of a 
mullet, but with the head vrl'y obtuse iu frout, the mouth 
appra1·ing as if placed Ucncatli; colo111· silvc1·y g1·cy, wilh 
a t.Jusky tinge on tlie upper parts, and several tlusky linrs 
running from head to tail above the Jatrral line; scalrs 
ratlir.l' large; all the fim1 scaly to s.c1 me distance 1'1·om the 
base; tail forked; thot·acic filamcuts the in n11mbe1· on 
each side; the first of these is said Ly Gmelin to exceed 
the length of the body, the rest decreasing .;radually. 

This species is a natiYe of the Indian anll Amcl'iran 
sea8, and is found al.lout tlic coasts of sevcl'al of the 
southern isla11ds. It arri ,·cs at a very Ja1·gc size, mensul'
i11g upwards al' four feet in Iengtl1. It is r1rnsidrl'fLl as an 
excellent fish for the table, and is in much esteem among 
the inhabitants of the Mal al.Jar roast. It is dl'esqcd in va
l'ious ways; and is sometimes di'ietl aml salted for sak. 
Dr. Bloch informs us, on the autho1 iiy of a correspon
dent on whom he could rrly, that this lisb is cnmmonlv 
known in India by tile title of r·oyal fi s h, on arconnt Or 
its excellence, and laments Lhat Ill'oussonct (who seems 
to have named it from its \\ant of pa.l'ticu lar splendour) 
should h"'·e gh rn it the title or I'. pleheiu•. 

3. Polynemus niloticus. This, acco1·tling to Mr. 
Bruer, who c..lesnil.Jes and figut·t:s it iH the Appendix to 
his Travels, is a la1·ge species, a11<l may vir, f'o1· ti~ ek
ganc~ Uoth of i~s fol'~n a1n~ taste, with a~y li -, h inhabiling 
the rlrcrs runn111g either into the )1ccl1trna11ca11 or tho 
ocean. Tlie spcdmen from \\hirh 1\h. Urnce·8 fi~urc 
was taken weigl1l'd 32 pounds, llut is sai d ol'ten to Hnh c 
at the '"'·eight of 70 m· morl'. It is an inh ab ita11t of the 
river Nile, where it is by no means uncommon n~ fa1· up 
the rinr as Syrne and the fi1·st cat~u·art. The whole 
body is cove1·ed with scalrs.111' a ln·illiant siht·1·-culuul', 
so us to r escml>k spangh.•s lymg l Jose t11gC't hc1: a11il thrrn 
IS llO rnriety of tinge Oil the fh.h, CX.C'C'pt a slrn,lc ol' t•ctl 
Oil the cntl !l f the llU~l", which jo.; l'at am\ flC'~hy. 

\Ve arc infu1·mrd L>y ~Jr. Grt:re, that in or1l<'r to take 
thi' fi sh, tl•e Eg) \>ti an peasants 111·rp;1re a 1>1-clt> large 
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mass nr rakr, consistin~ of oil, clay, flour, honey, and the young curlccl leavcs, at their first appearance out of 
strnw, k1watll11~ it witl1 their feet till it is wl'll i11toi'po- U1e ground, are IJ)' some l.Juiktl an<l eaten like asparagus; 
J'att.·il. Tlit·y tl1r11 take twu !rnndfuls of tlatcs and break and that the poorer Norwegians cut off those succulent 
tliem in lo pieces about tile size of the poiutof a tingrr. amt la.min re, like the naifs of the finger at the crown of the 
5ti1 k them in Uiftl·rrnt part::i of the mass; into t!Je heart root, which are the bases of the futuL·e stalks, and IJ1-ew 
flf which they pnt scnn or right hooks with <lates upon them into lJccr, athling· a tliil'd po1·tion of malt, and in 
them, and a st1·ing of strong whipcol"d to each. '11his times of great scarcity mix the same in their l.Jt·ead. The 
maf;S ol' paste is thl'n comryed by the fisherman or shC'p- same author adds, that this frl'll cut green, and dried in 
lirrd into tho <.;!ream, tile man .sittrng Fot· this purpose on the OflCn air, alfu1•ds not only an excellent litter fo1· rat. 
a lJlown up goat-skin. W"hcn anived at the middle, he tle, but, if infused in hot watc1·, l.Jecnmrs no conte1npti
tlrops the mass in tl1e derprst pat·t of the stt·ram; amt lih.• fodder to goats, sheep, auU other catlle, \\ hich will 
cautiously holding tile ends of each of the sti·in.i;s slack, readily cat and sometimes grow fat upun it. But tl1e 
so as not to pull the dates and liooks out or tl1t~ 111i<.ltlle or a11tht:lmintic quality of the root or tlrn male re1·11 is that 
the composition, he mak<'s to shore again, a little below for wliieh it is chiefly tr1 be valued, and of which an ac
the spot \\'lH~1·c he has sunk t!ie, mass; and separating the count is given in the French publicatjons of madame 
ends of the strings, tics each of them, without straining, N1Juffcr, who employed this 1·e.medy with great success. 
to a palm.branch fastened on the shore, to the end of D1·. Simmons also has dascribC'd the mode of adminbiter
wliich is fastened a small bell. He then goes and feeds ing the fcrrH·oot in his treatise on the tape.worm. 
lois cattle, 01· digs his t1'Cnches, or lies down to sleep. In POLYPREMUM, a genus of the monogynia order, 
1he n1ea11 time the cake 1.Jrginning to dissolve, the small in the tetrandia class of plants; and in the natural me. 
pieces of date fall off, and flowing down the stream, arc thocl ranking under the 22d onlcr, raryophJllei. The 
eagel'iy seized on by the fishes as they pass: they rush up calyx is tcti·aph)llous; the corolla quadrifid antl rotacc. 
the stt·ram, picking up the floating -pieces as they go, till ous, '' ith its lnbcs ol>conlate; the ca1 sule is com]Jl'esscd, 
at length they arrive at the cake itself, and voraciously cma1·gi11atcll, and biloculal'. There is one sper.:ies, an 
falling to work at the <latrs which are buried in it, each annual of Cusoli1n. 
fish, in swallowing a <late, swallows also tlie hook in it, l,OLYPUS, the popular name for those fresh-water 
and feeling himself fast, make off as speedily as possi- insects, which class undct· the g<'nus of hydra, of the or. 
blc; thr. consequence is, tlrnt in em.lc~wouring to escape dcr of vermt's zoophytre. The name of hydrti. was gin~n 
from the line by which he is held, he pulls the palm- them by Linnrens on account of the propei·ty they ha•e 
branch to which it is fastened, and thus gins notice of of rc-pt•oi.lucing tl1emselves when rut in pieces, ernry pa1·t 
his captu1·e by l'ingingthe bell. 'l'he fisherman runs, and soon l.Jecnming a perfect animal. Dr. Hill callrd thr.m 
lrnYing sl'curcc1 the fi:sh, puts a strong iron ring through biota, on account of the strong principle of life with 
his jaw, ties a few ya1·ds of cor<l to it, aud again com· wliirh every pal't of them is rnd<H\e<l. Sre HYDRA. 
mits him to the water, fastening the cord well to the PoLYrus, or PoLYPUs of' the heart. See MEDICINE. 
shore. This is practised in ordl·r to pres('1·ve the fish .POLYI'US of the nose. See SuRG.ERY. 
ready for sale, since fii;h in gene1·al, wlien drat.I, will not POLYPA8TON, in mechanics, a machine consisting 
keep long in these regions. lt is rarely that on lhese of an assemblage of senral pulle.vs: for the nature and 
orct1.sio11s a single hook io; found empty. The iuhal.Ji. force of '"hich, see MECI:u.rocs. " 
tants of the towns of Achmim, Girgr, and othl'1·s, l'C· )lOLYSPERMOUS. Sel" BOTANY. 
11air at iutcrn1s to the sho1·cs as to a fish~mal'kd, and. l'OLY'J'RICHUM, a genus of the ortler of musri, in 
arc thus supplied by the country-people. Thcl'e are the c1·yptogamia class of plants. The anthrra. is opercu
othrr c;prril's. latec.1, and placed upon a very small apopliJsis 01· adieu· 

POLYPODIUM, in botauy, a grnus of the or,1er fili- lalion; the calyptra ,·illous; the- star of the female is on 
res, in the Cl'yptogamia rla'iS of plants. The fruc tifira- a distinct indi,·id~al •. There are 19 species; the most 
tions arc in roundish points, scattrl'cd ovrr the inl'crior i·cn~arkal>I~ of wl11d1 1s the commune, or great gnltlrn 
disc of the fr1ms or lea!'. There are 137 species, of ma1den-ha1r, fre9uently to be met with in the bogs anti 
, ... ·liicll the most rrma1·kuble is the filix mas, 01· common wet places uf this cou~try. It grows in patches, the 
male rl·1·n. This g1·ows in grrat plenty throughout Bl'i- stalks e1·ect, genel'ally s111gle and unbranched, from three 
tnin. i11 wootls and ~tony uncnltivated soils. 'l'hc great- inches to a fuot, or even a yar<.I, hi~h. it is sometimes 
est part o.t' the l'OUt lies horizontally, and ha'i a gl'cat used in England and Holla11<.1 to make ~rooms or brush· 
nu;Hher of apprn<lagcs placed dose to each othc1· in a es; and the Laplantlers when obliged to sleep in drsert 
\l'rtical tlii·ection, wliil~ a nurnhcr of small fib1'es stl'ike places, .frequently make of it a speedy and couvenient 
do\\ nwanJs. The stalks a1·e covered with bro\\ n filmy I.Jed. Their manner or do in~ it is curious: 'Vlu:rc this 
srn.ks. The ri·udifi cations a1·e kic.Iney-slrnpcd, <llHI co- moss grows thick together, ihey mark out with a knife 
, erctl with a prrmancn t scaly shield or in\·0Iuu11111. The a 11iecc of g1·ound, about two ya1·ds squan·, or of the size 
c.apsuks :\l'e of a pale lil'ow11, surrounded with a saffron- of a common blanket; then beginning at one corner, they 
colo111·ed dastic ring. genlly sever the lu1·f from the ground; and as the rnuts 

This fe1·n has 111:iarly the same qualities, and is used of the moss are clo~ely interwoven a111J matteJ togelhC'r, 
f.n· mosL of the same intentions, as the ptCl'is aquilina. they by degrees strip off the whole circumsc1·ilied turf in 
1.~hPy are both bu1·11t togethcL' fo1· the sake of th ei r ashes, one entire piece; afterwards they mark and draw up 
which a.1•e put·cll as~·tl by tlic soap antl glass-makr1·s. In another piece, exactly corresponding with the firgt; thrnt 
the isla.nd of Ju1·a <1.l'\! exported annually 150/. ,;-orth of ,shaki ng them both with their hands, they lay one upnn 
these aslLOs. G1111ne,. relates in hls Flo!'. Noi-eg. thit the ground, with the moss up1ie1·must, iustea<l of a mat· 
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tress, antl the otl1cr ovct' it, with the moss downwarrls, 
in~tcad uf a rug: and bctwc1.:n them both take a comfort
able n<'p, free frum, fleas and bugs, and without fear of 
contagious di5tcmpcrs. It is i11·obable they might t"l'° 
the hint of making surh a bed from the bear, a colial.li
tant of tl1cir counh')', which prepares liis winter-quarters 
with a large collcctiou of' tins moss. 

PO METIA, a genus of the monrecia hcxandria class 
and order. The cal) x is one-leaved, six-cleft; petals 
six; male stamina six; f'rmalc, l.Jc1·ry gloOular, one seed 
in the centre. 'l'licl'C are t\ro species. 

POMM.EREULIA, a genus of the monogynia ortlr1:, 
in the ti·iantll'ia class of' plants; and in the natural me
thod ra11king under the fourth order, griltnina. 'rt1e ca
Jyx is bivalvct.I, and shaped like a top; the valvtila qua
drifid, and bearded on the I.Jack. Tiie cor11lla has two 
unequal valves; the filaments three, with l<rn g pointed 
anthet•re; the style simple. The whole flower forms it
self into a sha1·p point, and the corolla srrrcs as a cover
ing to the seed, which is long, clea1·, anti smooth. '!'here 
is only one spccil's, a gl'ass of the East lntlies. 

PO~CEA., a genus of the octandl'ia friginia rlass and 
order. 'I'he calyx is five-parted, spl'eading; petals fom·; 
germ. thrce-sidetl; capsules three-winged, three-celled. 
'l~herc is one species, a tree of Guinna. 

PONTEDERIA, in botany, a genus of the monogy
nia order, in the hrxandl'ia class of plants; and in the 
natural method 1·a11king untler tl1e sixth order, ensatre. 
"J'he col'Olla is 11101wpctalous, scxfiJ, IJilahiatc; thl•rc a1·e 
tlu·ee stamina iusrrtcd into the top, and th1·ee into the 
tube of lhe cun1lla; the capsule is Uilocular. There arc 
seven ~pl'cics, aquatics of ihe East lndie~. 

PONTON. ot· PoN'fOON, in war, denotes a little ftuat
ing l11·idgc maJe of boats and plauks. The pnnton is a 
marhine ronshsting of two vessrls, at a little (Ji!itance, 
joiucd by hC'ams, "itl1 11la11ks laid acl'oss for the passage 
of tile ravall·y, tile c~111non, infantry. &c. over a rivrr, 
or an arm of the sea, &c. The late- invented ponton is 
of co1>pe1·, furnisltetl with an anchol', &c. to fix to it. To 
make a bl'idgr, several of tltcsc arc disposed two ya1·ds 
asunder, with beams ac1·oss them; and on'r those arc put 
boards or planks. They al'e also linked to each othur, 
and fastened 011 earh side the rh'er by a rope run through 
a ring in each of their hca1ls, and fix ed to a tree 01• stake 
on cithrr sllf)l'C; th~ whole makes one fi1·111 uniform Uridgc, 
o\'rr wliich a kain of artillery may pass. 

POOP, the stcl'n of a ship, nr the highest, uppcl'most, 
and hindrl' p~rt of a shiJi"s hull. 

POOR, in low. Wlie1·e ilte l"'t kgnl seitlcmcnt of 
the father of' a Jrgitimatc cliilJ is not known, the chi ld 
ma) lll' sent to t!ic place of iti-.. Uirlh, as well as au ille
gitimate onr. Blackerby, N6. 

A lcr;itiniatc chiltl shall nere::;sari ly follow th!! scttlc
mf'llt of it~ parents as a nurse-chiltl 01· as part of the 
fnmil), only till il is sc.ven yf'at•s of age; and afk1· that 
age, it slrnll not be l'('lno\·etl a., part of the father's fami
ly: lrnt with an afljndication of the pl ace of its own lrgal 
.sdth·mt•nt, a!'; bring dermcd capJ.blc at that age of haviug 
gaint•d ,, s< ftkmrnt of his own. 

JI' a pt:rson i-; hound apprentice by indenture, wherever 
he < ontinui"s fortv tLq s in thr srnirc uf his mastc1· or 
mistress, th~rc SU°Ch apprentice gain~ a scltlClllCllt; anti 
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where any person serves the last forty da)S of his ap· 
prentireship, that is the j))ace of his last lt•gal sdtlcnwnt. 

The 8 ancl g W. 3, c. SO explain~, that as some douUts 
had al'isrn tourhing the settlemrnt of unmanict.f 1a·1·scn.;, 
not having cl1ild or children, la" fully hi1·ed into any pa
rish or town fo1· one year, it was enartnl, tl1at no ..... uch 
pc1·son so hin·d as aforesaid, should Uc dl'l·n1r~ tu l:a\'c 
a good srttkmcnt in any such parish .<H' t~" 11sl11p, uu~~·~g 
such 11r1·son should continue and abale rn such St'n ice 
during tlic svace of one whole year. 

A gr11rral hil'ing, without any particular time ag1·ced 
upon, is construed to be hiri1:g for a 'ear, aud thr1·efure 
sufllrirnt. 

It is not the terms of the hiring, but the iu!ention, 

}~~\!~ n;1::~1~ 1~~~.'~,~;jk:1;~·c~ 1 ~~l~f 1i1s ~1 ~~j~~~:~~tol~n~{ t~1i~ ~:/,~~c;! 
that hr. is t(} continue for a yea1· if approvcll of, 1t 1s 
equal to a hit•ing for a year. 

A woman ma1-rying a. husband who has a known set
tlement, shall follow her husband's scttlt•mrnt. 

1.~ l1c ar.t of 9 and 10 W. c. 11. does not require a per 
son renting a tenement of IOl. a y<'ar, t() occupy it; it is 
enough if he rents it and 1·csi<les forty days in the 
Jlarish. 

Poon·s-RATE, a tax levied in England and ·wnlcs, fnr 
tl1c relief or support of such persons as from age. infir
mity, 01· povcl'ly, cannot themselves procur·c tlic mcaus 
of subsistence. The first law ma.tic in Englaud 1·t·spctt
i11g paupc1·s was in 1496; it directs, "that ncry beggar .. 
not able to work, shall resort to the huntlrcd \\here he 
last dwelt, is best known, or \\as ho1·n; and shall there 
r emain, upon pain of lJeing set in the stocks tlu·ce tlays 
and three nights, with only bread and watr1·, anti thl'n 
shall IJe put out of town." Tile mnnastel'ics and 1111111u~
rics \\ith which the country then aboundccl, " ere t.l1c 
principal sources from which the po111· obtaim~d 1·rlirf. 
In 1531 an art was passed, by "hicl1 the ju . .,Ucrs of 
cHry county \vcrn empowr1·ell to grant licences to pool', 
aged, and impotent pr rsun~, to hrg within a CC'rtain (ll'l'
cincl; and such as shoult..I bC'g without licen ce or lir) u11d 
their limits, were. to he scvcrrly punished. 'l'liis l'egu
lation was soon found ineffectual; and in 1536, the olli
cus of counties, towns, autl parish l·s, \\ere di1 ·ceted to 
}ll'UVidc fol' the St1ppo1•t Of all aged, pool', and impotent 
pcl'sons, who lia~l resided tlil'ec )Tars i11 one pl;.u·t·, by 
mr ans of volunta1·y ronfrilrn!ions to Uc l':li'ird t'ut· this 
purpose in ernry parisli. In 1547 anti in l555. acts Wl't'C 
passed fur the p1·0\'iding for the poor, by llH'ans of \Vcrk ly 
collections from tl1e charitably tlisposrd i1tl1abit.111ts of 
each parish; lrnt this p1·odsion was fu11ntl to be \'f•ry in
sufficient, 1>articularly as the 11umlm· of Ul·g.i;-:i.1·s hail in
creased considcrahly upon the supprrssion of thr mc111as
tr1·ics, from whence many of them deri\·c:tl their prinC'i
pat support. It was therefore found nc.•rt•ssai·J itt 15G3. 
to go a step further, by providing. tliat if all) pal'isliiontr 
shall refuse to confribute voluntarily towards llH• rdicf 
of the poor; "the justkcs nf the pl;ac~ al t hl'i1· q11a dt•1·
sessions. may tax him to a t'l'asonalJle wet•kl) sum. "hich 
if he refuses to pay, tht>y m:\y commit him t11 pril'i1m." 
'!'his may be cunsiderc<l a-; the cumrne11 ·t·1Ht'11t uf Hie 
p ooi··s rah-, wl1irh wa~ l't'n drl'cd m01·t• gt'lh'l'al in t 57:2, 
b,r an art tlircrtin;, tl1at a.,srs!Hnr11ts ':ihoul.\ \Jt• m.ult of 
the parishiont'rS of C\'Cl"Y pari,h, for the relief of the jl<lOr , 
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Ju IGOI, nearly lhc present morlc ofnlkcti113 U1i..;.1·:1tu 
wa"t <·stahlic;hC'll; !he rl1111·chwarJrns and o\·cr:-;ccr·; 01' the 
p1Ml' of cn:-1·~- pa1 i~h, 01· the greater pat·t of thC'm (with 
tht• ronsrut al' two juo;liccs) l.Jcing cmpowcrC'd to rabc 
werkly, 01· olhlT\\ isC', by taxation of ever)· iu!iabitant, 
pa1·so11. Yicar, and othrr, and of cnry orrupier or hnds 
ol' housrs, m;l.tel'i:lls f1ir·employi11g the pnor, and compe. 
h'ut sums fnr thri1· relief. Notice lo be gircn in <hurch 
of rvrry surli rate, the n~xt Sunday aftl'J' it is allo" ed. 
The 1·atc to be Je.victl by Ubtl'css, 011 those who 1·cruse to 
J>a) il; but appeals against it may be made by those who 
think tlirmscl,cs agg1·ievcd. 

In ti35, a committee of the houscofrnmmons was ap
pnintrd, to considc1· the existing laws relative to the main
frnancc a11tl settlement of the poor: who recommended 
tl1t· e~talJlishmcnt of ,,·01·l~li'lusrs, hospitals, arnl houses 
ol' co1·rcction, to l>C und<>r the management of proper pe1·
su11s, who shoultl lJc one holly politir; an<l that the laws 
nlating to the poor should lie reduced into one act of par
hament. 

Rrturn 11iatle to pal'liamcnt of the monry raised for 
maintenance of the poor, from Easter 1 ::s to E1lstcr 
J 776. 
"Monry raise~ in England !. l,678,915 14 4 

llilto Wales 40,1 l~ 1 0 

I. l,719,029 15 4 
111 1804, a more particul:n account was olJtaiucd, in 

nmscqucnrc of an act pa-;scd •'for procuring rctul'ns rc
lati,·c to the exprnsc antl maintenance of the ponr in Eng
land;" from which it apprared, that the numbc1· of pe1·
Hons rccci-.·in,i; relief from the pom·'s-rate, was as follows: 

1. Per!"-ions relie,·ctlpernrn.m•ntly: Out of any 
house of industry, wo1·khouse, &c. 
Jn any house of industi·y, workhonsr, &r. 

f?. Children of 11c1·:mns relieved prrmanrnt1y 
011t or the house, and other children maintained 
t1•1t or the house: 
ludrr 5 yra1·s of age 
F1·om 5 to 1-l yra1'S of age 

S. Persons l'elievcd occasionally: 

SSG.199 
8S,468 

120,2SG 
194,914 
305,899 

1,040,7 (6 
Thi~ number, great as it appears, is exclusive of 194,052 

personct who wc1·e not riarishiuners, the greater part of 
whom are supposed to ha\•e been vagrants. 

The total sum raisrd by the poo1·'s-rate and other pa
rish rates in England and 'Yalrs, in the yca1• ending 
l!:astcr, 1 SOS, 1ra'1, 5,S48,205l. 9s. 3f<l.; of which 4,267", 
9651. 9s. 2d. was expended on account of the poor. 

The anrage rate in the pound or the 11001·'s-rate fu1· !hr. 
year 1803, \\:tS in all England 4s. 4fd. in Walt>s, Ts. q.d. 

IJOPE, Pu•A, FA·r'HER, the sovereign pontiff, or su
preme hrad of the Uumish church. The appellation of 
11ope was ancic11tly given to all christian bishops; but 
about the latter crn.l of the ele\'cnth centu1·y, in the ponti
ficate or Greg"ry VII. it was u"11·pcd by the bishop nf 
Romr, whose peculiar title it has ever since continued. 
,.l'he spi1·it11al monat·chy of Rome sprung up soon after 
th~ declcnsmn of the Roman empire. This sovrrei.i;n is 
acldressccl undr1· the term holiness, ancl in the council of 
the Lat.ran held under Innorrnt III. he "as declared 
ordinary of ordinaries. The iiupe was an absolute mo-

r or 
nnnl1 iu hi-; Ttnlian dominiom:, anfl his powrr was 1·try 
ron . .,idr1·abk; bl' in.:; nLli•, i11 «:a!iC of nl'cessity, to 1111l finy 
thou sam\ men iutn thl' fitld. lu·sirl ·-i hi-; 11.t\ al stnn.~tl1 
in ga:if'JS. T'hc Frrnrh 1t \1•!11tim:. whid1 Ji.ts ''rn1·:-.r.d 
:ill u1·rk1·, <tflfl m·c1'lhi ' '' 11 t·vt•ry ~· nn1111c11t "h~t·c its 
JKl'., r r r:-~tl'u~ll·<l, anfl !, 1. 1 .-;titutc·d 1t h:u·l1a1·,1us an1l 111ilita. 
1·y t,\' ranllJ in its plar•, I: ii-; ,:t1·,..atly wq1:li1·1·•l tlH' spJrn .. 
tlo11)', di~tiity, •! •:d !' c :.· (11' th~· }l·JIH'j UUI' sh"ll WI.' be at 

all ~lll'jH"i"il<l li 1 !-.I L t. . pal thl'PIH' f"lltirl'ly TC'\'l'l'Sl"d, 

anti the tnr 1tor1cs r .. f• t 11 c;urw uf tl11• sub1wUiuate 
kin~ilnm'i );t!t>ly rrer·w 1 

' ,,, .. "" :ll'IJl'l' of ~·nmce. 
POPLlTJf<~CS. F P>4. rn\l'L 

]'() L'LITE.\. Se.· \ HO - Y. 

i-oPPY. St~r PA.r~ n::. r. 
l'OPl'L.l.TIO'.\' l ' •c , . · • o "01111fry with rcspert 

to tJH' 11\llllbCI' of' n Jr J I llW. ., ~l'l·at<•t• llU!llbt•t• O( 

persons any cou11tr\ con; .; • atr1· arc tl11' mram1 
it poSSl'SSCS o[' C'al'l'JlllJ.; ;;·':'l f l(1llt l l'l' m a11t11':1C"t111'l.'8, and 
co1nn1erct·. to a ~n·at t•xh-11t, <:n 1 t r\\ :H'; uf lit-rending 
ihrlr aga111i;l any hostill' attl'mprn u '. t . 11 1· statrs; a higll 
tlegr<'c of pnpulatin11 has thr1·•·fn rc t1 (·;•ri :·;"nt•rally consi
drn•d as runduri\ c to national !1l'll .. Jl l l'lt) flllll securit,-; 
and almo·,;t all\\ l'ik1·s 011 politiral t• c 11110111_y. haH a~sumed 
an iiu 1•t•asiHg populatio11 as one of the principal objrcts 
'' liid1 the i11h•1·11al rrgulafions of a ro1111t1'J shoultl bt• ral
culakd to 111·omc)f('. A 'rl')' cliffl·n•nt \"icw of tl1c suhjert 
has l>rcn latdJ gi\Cn by l\11-. ~1althus: \\ho, aduptin~ag 
a pri11riph', •' tl1c constant trndrnc)· in all animatctl life 
tu increase lJcyond the nourishmrut prepared for it/' tn
ccs to this source a very consitlcrnblc 1>0rtinn of the vice 
and misrry and of that unequal distribution or the boun
ties of nature, whicl1 it has been the unrrasing objert of 
the enlightrned philanthropist in all agr• to cnrrrct. The 
subject will pm·haps be seen in a clearer light, if we en· 
drarnur to ascertain, \\hat \\onlll be thc11atur·al increase 
of population, if kft to rxert itself with perfect freedom; 
and what might be exprded to be the rate nT increue 
in the productionc; of the earth, under the most faYourable 
circumstances of human industry. It will be allowed, 
that no country has hitherto been known, where the man .. 
ne1'S were so pure and simple) and the means of subsist. 
rnre so abundant. that no check whatever has existed to 
early marriages, from the difficulty of providing for a 
family; and no waste of the human species has been oc
casionf'd after\\ art.ls by vicious customs, by towns, by 
unhealthy occupations) or too sevc1·e labour; consequent· 
ly in no state that \\e have yet known, has the pow•• or 
1rnp11lati11n been left lo exert itself\\ ith perfect freedom. 
Jn the northern states of Amc1·ica, where the means of 
~ubsistcure have been more amplrJ the mannrrs of the 
people rnol'e 1>ure, and the checks to eal'ly marriages fe.W· 
er, tlian in any of tl1e modern states of Europe, the po~ 
pulation was found to double itself f'oa· some successive 
prriods, every twenty.five Jcars. In the back scttl•· 
meuts, this effect took place in fifteen years. Sir W. 
l'etty supposed a doubling possible i11 so short a time"' 
trn yl'ar>; but to hr sure of being within the truth, Jllr. 
Malthus lakes the slowest of these rate< of increasr, and 
thus assumes that lJOpulation, when 11ncheckPd, gors on 
doubling itself C\'ery twenty-five years, 01• inneases inl 
geometrical ratio. The rate according to" hich the pro· 
duction1.1. of the earth may IJC' supposed to increasr, is not 
so easily dctel'mi11ed; but it is certain, that when acre 
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l1as been added to acre, till all \he fertile land is occupied, 
the yearly increase of food must deJlend npun the amelio
ration of the lantl all'eady in cultivation; this is a stJ'cam 
which, from the natu1·e of all soils, instead of incl'easing, 
must be gradually diminishing; but population, could it 
be supplied with food, woultl go ou with unexhaustctl ,·i
gour, and tl1e increase of one period wouhl f'urni~h the 
JH1wcr of a greater increase the next, aml this "ilhout 
any limit. 111 on.lei· to illustrate this point, Jct it !Jc sup· 
pos(·d that by the best possible policy, and great e11c:nu
ragemc11ts to agl'irulture, the annual pl'oduce of Great 
.B1·itain coultl bu doubled in the first twrnty-fiyc years; 
in tile next twenty.five yrars, it is impossilJle to suppose 
that the Jlrodure could be quadrupled; it would be co11tl'a-
1•y to all knowledge of the properties of land. Let it then 
be supposed, that the ycal'ly additions which might be 
made lo the former average pt·otluce, insteac.1 of decreas
ing, whkh t\1cy crrtainly would do, were to remain tile 
same; a111l that the 111·od11cc of GrratB1·itaiu might he in
Cl'cascd C\'Cry twenty-five ycal's, by a quanti1y ecpial to 
what it at i1rescnt pt·oduct·s. 'file most enthusiastic spc
cnlatol' cannot s1rp1m5c a greater inct·casc than this; in a 
few crnturics it wuuhJ make ern1·y ::1cre of land in the isl
and like a garden. 1f this supposition is applied to the 
whole earth, it will appca1· that the means of subsistence, 
under cil'c11111stances the most fa\'Ourablc to human in
tlustry, could not possibly be made lo inc1·ease faster than 
iu an ~ll'ithmetical 1·atio. 

Mr. Malthus shows the necessary effect• of these two 
ilill'crent ratr.s of increase, and olJscrrns, that taking the 
whole tart11~ IJy which means emigralion is excluded, and 
supposing the ln'esrnt populatinn equal to a thousand 
million~, th(• human species would increase as the num
Le1·s J, 2,4, 8, 1G, 32, 64, t2B, 256, and subsistence as 1, 
2, s, 4, 5. 6, 7, B, 9. In two centl'ics, the population 
"ou!tl lw to the means of subsistence as 256 to 9; iu three 
ceuturi~·s, as 4096 to JS; and in two thousand years the 
iliffrrcnce woul<l be almost incalculable. In this suppo
sition, no limits whatever are placed to the protlucc oftl1e 
earth. It may increase for cve1·, and be greater than any 
assignable quantity; yet still the power of population 
being in eYery JlCriod so much su11erior, the increase of 
the human spe,eies can only be k•pt down to the le\'cl of 
the means of suLsistencc, by the constant operation of the 
strong law of necessity, acting as a check u11on the g1·cat
er power. 

F'rnm thrseprincipks, llfr. f\Jalthus rleduces the follow. 
ing propnsitio11s: 1. Population is necessarily Jirnitetl hy 
the meanci of' subsistence. 2. l)opulation invariably in
creases, whr1·e the means of sulisistence incl'easc, nnh•ss 
p1'evenk1J by some vei·y powo1·ful and obvious checks. 
3. The cl1N·ks which l'C'/>l'Css tl1e snpcrior Jlowt•1· of po
pulation, and keep its clfntA on a level with tiic means 
ofs11hsist1·ncc, arc all resolvable into moral restraint, vice, 
and misny. 

Mural l'l'Str~int, or the determination to 1lefC'1' nr de
cline 111at1·imouy from a considt':t'ation of the inconveni
cncrs or: 1kp1·h atious. to which a large po1'lion of the 
commumty would suh,1crt thrmse1res by 1mrsuing the dic
tate of nntu1·e, Mr. Maltl111s denominates the prevrntirn 
chrck; amt wl1alr\"E'1' contributes to shorten the natural 
d11rati1m of h11111an lifr (as all umd10lcsomc occupalinnc;, 
acYel'e JabfiMr, antl C'X]lOsurc to the seasons; c.xh-.cmc i1u~ 
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l'Hly, bad nul'siug uf clnldren, gl'eat towns, cxc:t·Rses o[ 
all ki11ds, the \\hole tl'ain ol' comm rn tlcseases a11<l epiclc
mit.::s, \\.·ars, ptstilence! ]Jlague, and famine) a1·u tl1c pu~i
ti ve cbecks to populati.un. Frum a l'HiC\\ or th(• f(H'tnl'r 

and pr(·sent state of society in <li!fr1·cnt cou11t1·ics, it ap
pears, tl1at in modern Europe, the positive checks to po~ 
pulatiou p1·erail fess, and tile prevcnti\'t' rlicck 11101·e. tlia.n 
in past Lime, and in the rnul'e uncivilized part.s of the 
wu1·l11. 

I 11 the actual state of eV•TY society, the natural pro
gress of population has thus been constantly and power# 
fully r·esfrainc<l; aucl as nu for111 of government, huwc' 111' 
rxccllcnt~ no jJlans of emigration, nu hf'nHoknt in$titu# 
tions, nu deg1·ee or <lit'ectiun uf 11atiu11al i11du . .,try, c·an 
prevent tl1c actinn of a great check to iucJ'l'a"'ic i11 some 
form or other; as we must suUmit tu it as an inc\ itablc law 
uf uaturc; it Uecomcs highly desirable tu ascrl'tai n liow it 
may take place with the least possible pl'l'judicr to the 
'frtue and happinc~s of h111uan society. 2•Hrn, as it t::J 

dearly lJetter that the check . to population should arise 
from a foresight of the difficulty of rtal'iug a family, aml 
tltc rca.1· of dependant poverty, than from the actual pre~ 
sencc of pain and sickness; mlu·al restraint ~s a vi1·tue, 
tlic practice of' which is most Nu·nrstly to be cncouragtd. 
If no man was to marry, who has 1wt a fai1· prospect of 
providing for the 1n·esun1ptirn issue of his mariage, popu
lation would be kept witldn lwunds lJy the !H'C'\'(.'11tive 
check; men and women would ma1·1·y later in life, but in 
the full hope of tl1efr l'C\\ ard; they would acquire habits 
of industry am! frugality, :\tJtl inculcate the S•lO)C in the 
mini.is of their chilLll'cn. l\11'. Malthus <lol:'S not ~o so far 
as to 111·opose, tl1at any 1·est1·ai11t upon marriage bctwt'f'll 
~w~ pc1·sons of proper age sliuul<l lJe enforct!d ~y law, Lut 
111s1sts, that tlic contract of nnuTiages between pe1·sons 
who haYc no otl1cr pl'Osprct of p1·ovidi11g for tl1eir off
s111:in~ than Uy tl11'nwi11g them nn a pal'ish. should not be, 
as 1t is at pl'escut, <'m·ou1·ai;ed by law. 0110 of the cff'ects 
of the poor-laws, is to encourage mar1·iagt: l>l'twrrn per
sous of tl1is descripticm; wlrn well know that. 1f tl1r)' can~ 
not )J1'0\' id1: for their 0\\.11 rllild1Tn. the p;11·isl1 mu~t take 
them off thei1· hands. Tia ~e hms thus rreate mo\Jllis, 
I.Jut are perfectly imcompeteut to 1>roc111·e food for them: 
instead of r:.iising the l'cal prire of Jabour, by iol'l'<'asing 
the demand fo1· lalJour·L·r~, t hry tcntl to uve1·stock tl10 
market, to rrt.luce the de111a11d, anti tliminisl1 the value. 
Tiley 1·aisc the price of provisions hy inrreasi11g the con
sumption, and by supµl)'ing 1he pa1·.>chial pcns1011e1·s" 1th 
lite rnef\ns of olJtaining them. 111 cunseque11rc uf tlii~. 
tltc class of industrious labuun·1·s "'ho ctl'C abu\e sulil'jting 
assistance, are oftentimes su11k in the scale of misC'l'.). 
much lower lhan others who Jinn thmwn off ,di sr11sr nf 
shame, and all the liouesf frC'lings ol' intlrpcmlanc:e. In 
a moral . pni11t of view, the effects of thcsela\\S arr rqual
Jy i11j111·w11s to the Lest iutel'C'sls of society. J\h .• \lal
thus, howt'vc1·. is aware, that the immPdiatc antl abt·upt 
aliolitinn of' the prt·sc·ntsyst1•111 1 wnuhl pro<lucc 11111rli tt•m
porar.'· clish•ess; lw sng~e~t:;; tl1e1·efure a phrn fur the grn
dual ;.~ bolition of the_se laws, liy prnposing. that 110 l'i1il<l 
born lr1m1 an) manrnge t~tking place nt'tt:t· tht: t•:.....pi1·at11·n 
of a y RI' f'rom the datr ·11' the l~nv, anti no illcgi1ia1ate 
cluld hlll'll lwo )'en.rs ft·Pm tlu~ snmc tla.tc, ehoultl be t'll~ 
titlc-d to parish-n~sistauc c. This, he 1·cmark.ci. \\Ot1hl 
011c1·atc as a fair, tl1stmd, ant] precise notice, whil•,h nD 
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man rould mistake; and wiU10..;~ pressing lta1'd upon any 
pal'tirnlar i11divi<lual, would at once throw off the rising 
grnrration f'rnm that misr1·ahle and helpless deprndancc 
npon the gon·1·nmrnt and the rirh, the moral as '"·ell as 
thl' 1•l1ysical conscqnenccs of which, at·e almost incalcu· 
lahh·. 

Tiie progress of the population of th~ worl1l.' anrl its 
prrscnt t•>tal amount, cannot be. ascerta111ed with m~ch 
111·rri-;iun; as tl1ere are no sulfic1en.t gr?u~ds on wlnch 
such a cnmputatio11 can IJe formed, till within a \'Cl'Y late 
prr·ioll. and that only in a few countries. Sir W. Petty, 
jn 1 GS2. stated the population of the world at only 320 
millions: it has IJrcn cstimatetl by some \\'riters at about 
730 millinus. Uy others at upwards of 900 millions. Mr. 
'Vallacr, of Edinburgh, conjectured it might amount to 
1 (JOO millions; and this numbe1· has since been generally 
adopted by those wlio han', noticed the subject. It is a 
]>nint 011 which accuracy cannot Ue expected, lrnta 11eara 
t'I' approximation to the truth ap1~cars by no mrans im-
111·actirabk. A stron~ presumpt1011 that the inhabitants 
of the ca1·th at prrsrnt exceed consi<lernbly a thousa11d 
rnillions, arises from the circumstance, that, in almost 
t;Vcry cou~1try wlH·1·e tl1c people. have lieen numbered, or 
suflidcnt data furnished fot• computing their number, lt 
lias been found considerably greater than it l1ad been 
]l!"evinusly suppf)srd. Jn Great Britain, the most cor
rect estimates dill not make the population exceed seven 
or eight millions; wl1creas, Uy tlie late enume1·ation, it 
appears tn amount to nry neal' rle\'en millions. F1·ancc, 
tlic population of '' ldch was es11mated l>y M '"Susmilch 
~lt sixteen millions, by 1\1. Drslan<les arnl by Mt·. Gibbon 
at 20 millions, an<l which M. Messance endea\'ou1·ed to 
111·ove amountrd to near 24 millions, appeared from the 
returns ofbirtl1s and burials, to contain at the commence
rncnt of the rcrnlution 11l'ar SO millions of inhabitants, 
Spain, which with Portugal hatl been tstimatcd by M· 
Deslandes to contain only six millions of prrsons, and by 
Mr. GibiJ011 eight millio11s, was found by tile cuunHwa-
1ion in 1 :"87, to contain alone 10,409,879. Russi~. about 
tlu.'. J'ca1· 176.5, was supposed to contain about 15 millions 
of inl1a1Jitants; but acconling to the cakulatio11 gh-en by 
1'11'. Coxe, gr'lutulrd upon au authentic Jist of lhe persons 
paying the po!J.tax:, they amounted to 26,766,360, and 
J11dutllng the JH'ovincrs not subject to poll.tax, the. cal
rulatinn for the year 1796 amou11tetl to 36,000,000 inha
bitants. A great part of this rnst empire is in Asir~; hut 
thrl'e appea1·s from these and similar arcounts g1·eat 1·ea
son to ro11cludc, that the populatiun ofEtlropc, which has 
usually Uee11 suppos1'd to !Jc about 100 millions, is ronsi .. 
drrably greater; and the following statement is probably 
nut far from the truth: 

Spain 
Portugal 
France 
Italy and its islands 
Switzerland 
nr1·many 
Holland 
}"'la11<le1·s .. 
G-reat Ul·ltain anti I rt'land 
Drnmark anti Nor\\ay 
Swcdl·n 
.P1·ussia 

10,500,000 
2,soo,000 

25,000,000 
11,000,000 

1,soo,000 
20,000,000 

2,800,000 
1,soo,000 

15,1110,000 
3,700,000 
3,000.000 
6,000,000 

Russia in Enrope 
'l'tll'kcy in .Europe 

20.000.000 
i ,000,0f!O 

Total 1 so.000.000 

The act for ascertaining 111c population of G1'(•at Uri. 
tain, was pac;scd on tlic last day of lhc ~ea1· 1800; it di
r~ctctl a grnual enu111e1·atio11 ol' h,..,uscs. l'amilJl·s, aml 
persons; ant.I the p1·oper uflin•1·s of thcscvc1·al pario;hrs and 
j)laces \\'Cl'C 01·dered to take the account, on the IOH1 or 
March, 1801, in England and 'Vales: ant.I i11 Scotlaud as 
soon as possil.Jleaftcr·thattl.-iy. Tl1is tlifferl·nce wasn.·cessa
ry, because in the roldr1· clima~c of Scotland, it was not 
certain tha.t alll1la1·ts ol'tliecountl'y wo11lil be easily accc.is 
sible so early in the Jca1·. An ahst1·act of the 1·ctlll'ns 
was lriid 1Jcfo1·c both houSl'S of pm·Jinmcnt; anll the sum
mary of the cnumeratiou appeared to lie as follows: 
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The total population of G1·eat Britain probably cxcer~s 

the numiJt'd' or j)Cl'SOllS SjlC'C'ifi('t) in the aborn Sllllltnary, 
as there wrrr. some pa1·ishrs from wliicll no rctur11s wrre 
rerrivetl. The islantls of Guer·n..,ey, Je1·se.v, Alclt·ruey, 
and Sark, tlir Sicily islands, .-ind the isle of Man, wrl'& 
not comprised in the enumeration; the total population of 
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these islands has been usually estimated at about 80,000 

P~!;~1~
8;wmbcr of housrs in Irelaml has been nearly as

certained by the collectio11 of a hearth-money tax, from 
"hit:h it has bern computed, that tile population of tli~lt 
}Ht.i·t of the Unitt't.l Kingdom somewhat exceeds four m1l-

lio~sn ~!~c~~,·~~:~:illcrations, with a very mOlleratc '.dlow
ance for umissicrns in the returns, the total populallun of 
the united kingdom of Grl'at B1·itain and Ir~lantl, amounts 
to 15,100,000 persons, aud bcsit.les tl1cse, lt!i t.'ar;tl•~·n a1HI. 
wcstc1·11 possessions and colonies contain many natives of 
the 131'itish isles. 

rl'hc pro\)Ol'tion of persons to a house appearetl by the 
i·eturns to be as follows: 

lu Englant..l 
Wales 
Scotland . 
G1·eat Britain 

Population of the IH'incip~l ~ea Poi-ts anU ::.fanufactur
ing Towns of Great Ill'lta111, and of France: 

GREAT BRITAIN. I FRANCE. 

---in1ia1)i'tants.1----~haUitants. 
London • - - 864,845 Pal'is - - - 546,856 

~<~i':,~~e,~~~.';, ~~'.~~g I ~;~~'~an~ _- _- ~ ~~'.~6~ 
Live1~pool;., - - 77,653 j Ma1se11lcs t 11,1so 
Glasgow - - 71,385 H.011e11 - - 87,000 

::.1i·~1~~~gl~an~ -_ ~~:~~~ \ ~~:;!::is -_ -_ ~~;~:~ 
~r;1~1~utl1 -- -_ ~~: ~~~ \ ~.:~1~ou~e -- -- ~6:~~~ 
~(:)l~~~,l~~(~uu; : : ;~:~~~ I ~~i~~u~~·g•~ ~ :;:~~: 
~i:~~Uel_tl -_ -- -_ ~!:~ ~~ J ~~:~f~~k ---- ~~:;~~ 
~~~~~t~~ii~"~ ~ ~ ~~:~~~ I ~~~~~11 - - - - - - ~~:~6~ 

l'OPULUS, the PoPr,rn, a genus of the octandl'ia 01·

dei· in lhe dic.cria class of plants; aml in the natural 
met'J10d l'anking un1!Cl' the 50th order, amcntacere. The 
t'alyx of the ameutum is a. !~cerated, o_blong, and sq_ua
mous leaf; the corolla is turlHnated, oblique, and ent11·c. 
The female has the calyx of the amenturn am! corolla 
the same as in the mall'; the stigma is quadrifid; the cap. 
sulc biloculal', with many pappous seeds. There are ele
ven species; the most noLcd al·c: 

l. The allia-lrcc, grows naturally in the tempera1e 
11arts of Em·ope. Its leaves a1·e lal'ge, an~ divided into 
three, foul', 01· fl vc lolJes, imlentcd on their edges, of a 
very dark colour on tlrnir uppc1· side, but ve1·y white and 
do\\'ny on the under s ide; standing upon fuotstalks an 
inc:h lung. 'l'he )Oung lJl'anches have a pul'ple bark, 
and arc. covered with a "!lite down; but thr. bark or the 
stem attd olde1· lJranchcs is grey. 2. The major, or 
wl1ite pllpla1·, has its ka\'CS rounder than tlw ll1·st. and 
nut much above half tl1cir size; they arc indented on 
thei1· edges, and arc d1Jwny on theil· undrr side, lrnt not 
so white as tl1osr of file former, nor are their 11pprr su1·
faccs of such a deep grecll colo"'" 3. The nigra, ot• 

black popla;., lias oval lwat·t-slia1ied leares, slightly cre
nated on thci1· ed.,.es; they are s1nonlh 011 both s1tles, and 
of a light-grre11 ~ulour. 4. The tremuLt, ol' 3"Jll'~t-trn~, 
has roundi8li, augula!'iy indented lca,·es: tlicy fll"l! smoot. l 
on Uoth sidt's and stand_ on long footstalks, and so ale 
shaken IJy tli; least wind; whence it lias tht~ tit.le o_f, the 
trembling poplar, or aspeu-tree. 5. The babam_1trra, 
or Carolina. poplar, is a nali\'e of Caroliua, ,,.IJerc it be
comes a. la1·gc tree. The shoots of this sort gl'ow .. ve1·y 
st1·011.,. in llritarn, and are gc11e1·ally augulat'; \\1th a 
li.,.ht ~1·een Ual'k like the willow. The leaves . on youu~ 
ti~es, :uHI also those on the lower shouts, arc rn1·y la1·ge, 
almost li ca1·t-shaprd, anc.l Cl'euated; but those u1~1m tlu! 
oil.lei· t1·ecs arc snrnllcr: as the trees adYa11ce, thcu· ba1·k 
lJecomes liglitc1·, approaching to a g1·e.) ish colotll'. G. 
'l'he tacamahaca gl'ows naturally in L:auatla and. ot~1cr 
i1arts or North America. This i<; a t1TC or a 1111<.h.ll~ng 
g1·owtl1, sending out on evHy side many sho1·t th_1.ck 
sl1outs, wliicl1 are co\'et·c<l witl1 a liglit-IJrowu liat·k, \~ttlt 
leaves diifta·ing f1·0111 one a11othc1· in .!:ihape :uni size; 
most of them a1·c almost heart-sllapetl, but some arc oval, 
and others nc~u·ly speu.1·-slH1.petl: the)' arc whitish on their 
under side, but g1·ecn on the uppcl'. -;-, The Lombardy 
poplar (dclelata), well known. 

'l'hcsc trees may be propagak<l cithel' Ly laJers or 
cuttings, as also from Uie suckers \\hich the \\liitc pop
lars semi up from thei1· roots in great plenty. The lirst 
time fur tnt11splanti11g tl1ese suckct'S is in UctolJu, \\hen 
their leaves begin to decay. 

The woo<l of these trees, especially of the al.Jclc, is good 
for laying ftowe.l's, \Yl1ere it will last Ii.JI· many yeal's, and, 
on account of its extreme whiten~s:-;, is by many 111·c·fel'l'e1l 
to oak; yet, on account of its soft contcxturc, being vc1·y 
sulJjcct to take the imp1·ession or nails, &c. it is lrss pro
pet· on this account than the hartlcl' wouclB. '!'lie allele 
like\\ isc deserves particular· untice, on accomit of the 
vil·tuc of its bark in curiug intel'mitting f1.wers, as stated 
by the 1·eYCL'en<l l\11•. Stone, in Phil. 'rrans. vol. liii. p. 
195. rrhis buk will also tan leather. 

The inner bark of the black pnpla1· is used by the in
habitauts or Kamtschatka as a mate1·ial for bre~1l; aml 
]Japcr has sometimes been made of the cottony tlow11 of 
the seeds. The roots !Jave been o\Jservet.l to tlio;solvc into 
a kind of gelatinous substance, aml to Ue coated ant• 
with a tubular cruslaceous spa1·, called ()y nat111·alists os
teocolla, l'ol'inerly imagined to have some vi1tw· in (ll'O
i.lucing the callus of a fracturetl \Jone. The buds of the 
sixth species arc covere<l with a glutinnus resin, wl1ich 
smells very strong, and is the gum lacamaliaca of thlj 
shops. 'fhe best, called (from its being collcrted in a 
kind uf gou1·d-slwlls) tacamallara in shells, is some\\ hat 
unctuous ,rnd so~ish, of a pale yellowish or g1·rcnish co
lour, an aromatic taste, and a frag1•a11t deliglitrul smelt, 
~ppro~lcliing to that uf Ja,•cndcr or ambcrg1·is. 'l'hi-s scwt 
is very ra1·e; that commonly l'ound iu the shops is in se
mitransparent globes or· grains, of a whitish, yrllowish, 
brownish, ol· greenish colour, of a Je_qs grateful smrll than 
the foregoing. This resin is said to be emplnyrd rxtcr
nally by Uw In~ia1~s f<!r d.iscussii~.i; and maturating tu4 
n~our·s_, and abat111g pains in t_he limbs '. It is an ingre
dient Ill some anodyne, hystcl'lr, cephalic, an41 stmuarhic 

l~~~~~~l'~~tb~~ ~~~li~;,a~~·~~~~ro;·c~~~c~:1.1cr sort sufficiently 
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this pastP, anti its rorm, have occasionod it to recHve the must lie added the ail n1· rnrnish from "hid1 it drrh·r• i{s 
name of pe-tun-tse. splendour and whiteness. This oil ii;; of a \\ liitish roln111·. 

'fhc kao-lin, which is used in the composition of porce. and is extracted from the same kind of atone which pro
hu11, requires less labour than the pe-tuu-tse. Nature duces the pc-tun-tse; liut the whitest is alway> chosen, 
has a greater share in the preparation of it. There are and that which has the greenest spots. The oil is ob
largc mines oflt in the bosoms of certtlin mountains, the tainrd from it 1..iy the same pl'Ocess ust>d in ma.king the 
exterior strata or which consists ofa kiml of 1·ed earth. pe-tun-tse: the stone is first wasbetl a,nd (Hlivct·ised; it is 
These mines are very deep, and the k~w-lin is found in then thl'own into water, and after it has bec11 purified it 
smaH lumps, that are formed into Li ricks :iJtcr having throws up a kintl of cream. To 100 pounds of this cream 
gone through the same p1•occsr;; as the pe-tu11-tse. Fa- is ac.l<led one pound of che-kao, a mineral something like 
tlJC'.1' d'Entr·ecolles thinks, that the earth called terre de alum, which is put into the fire till it liecoms red-hot, and 
Maltc, or St. llaul's ear·th, has much affinity to thekao- tlien pounded. '!'his mineral is a kind of runnet, and 
Jin, although those small shining particles are notnbserv- gives a consistence to the oil, which is howeHt' carefully 
cd in it which arc interspersed in the latter. preserved in its state of fluidity. Tlie oil thus prepai·ed 

It is from the kao-lin that fine porcelain derives all its is nevc1· employed alone; another oil must be mixell with 
strnngtli; if we may be allowed the expression, it stand.~ it, which is e:xtl'acted from lime arnl fern-ashes, to 100 
it in the stead of nerves. It is very extraordinary, that pounds of which is also added a pound of'clic- kao. 'Yhen 
a sort earth shouhl give sb'ength and consistency to the these two oils are mixed, they must be equally thick; am] 
pe-tun-tse, which is procure<l from the hardest rocks. A in order to ascertain this, the workmen dip into each of 
rich Chinese merchant told father d'Entrecolles, that them some cakes of the pc-tun-tse, amJ, by inspecting 
the English and Dutch had purchased someofthepe-tun- their surfaces closely after they are drawn out, thence 
tse, which tliey transpo1·ted to Europe with a design of judge_ of the thickness of the liquors. With regard to the 
making porcelain; but having carried with them none of quantlty necessary to be employed, it is usual to mix ten 
the kao-lin, thei1• attt:'mpt proved abo1·tive, as they h~ve measures of stone-oil with one measure of the oil made 
since acknowledged. "They wanted/' said this Chinese from lime and fern ashes. 
laughing, " to form a liody, the flesh of which should In forming vessels of porcelain, the first thing is to 
support itself without bones." purify the pe-tun-tse and kao-Jin, which, for the first, is 

1.'he Chinese have discovrred, within these few years, "done after the maimer already desnibcd in preparing 
a new substance proper to be employed in the composi- the squares; for the second it is sufficient to plunge it 
tion of porcelain. It is a stone, or rather species of into an ur11 of water, in an open basket, as it will easily 
chalk, called hoa-chc, from which the physicians prepare dissolve. Tl~e dregs that l'emain arc perfclttlY uselcsA, 
a kind of draught that is said to be detersive, aperient, and are emptied out of the work~house when a quantity 
and cooling. 1.1he manufacturers of porcelain have is got together. 'I 
thought ]Woper to employ this stone instead of kao-lin. rro make a just mixture of pe-tun-tse and kao-1in, re
It is called hoa, because it is glutinous, and has a great gard must be had tu the fineness of the J>orcelain to be 
resemblance to soap. Pm·celain made with hoa-che is matlc; fur the finer porcelain the,y use equal quantitirs, 
Yery rare, and much dearer than any other. It has an four parts of kao-lin to six of petun- tse for modC'rate ones; 
exct·cdingly fine grain; and with regard to the painting, and never less than one of kao-lin to tlu·ce of pr-tun-tse 
if it is compared with that of the common porcelahi, it for the coal'sest. The hardest put of the wN·k is the 
appcar·s to surpass it as much as vellum docs paper. This kneading and tewing the two earths together, "hich is 
porcelain is, besides, so light, that it surprises those done till the mass is well mixed. and grows lrnrd, by the 
who are accustomed to handle other kinds; it is also wm·kmen h'am111ing it continually with thtir feet. Then 
much more br·ittlr; and it is very difficult to hit upon the being taken out of the basons 01· j1its wherein it is knead-
111·oper degree oftrmpl'J'ing it. cd, it is done over a second time, but piecemeal, and with 

Iloa-cl1e is seldom used in forming the body of the the hands, on large slates for that purpoi:;c: ::lllll on this 
wol'k; the ai·tist is contented sometimes with making it prf'pat'ation it is, that the perfection of the wot k drpentl~; 
j 11 to a very fine size, in ·.~ hich the vessel is ]llun.i:;-ed when the lrnst hefel'Ogrneous body remaining in thf' rmntrr, or 
tli·J· in or<le1· that it may r·eceiveacoatbeforc itis paint- tl1c kast vacuity that may be foum1 in it. Orin~ l'no11gh 
cd aml varnishrd; by these meaHs it acquires a superior to spoil the whole. The porcelain is fashirrned or fo1·mrtl 
drg1·re of beauty. cithrr with the wheel like our earthenware, or in moulds. 

When hoa-che is taken from the mine, it is washed in See S•roNE·WA.RE. 
rain 01· l'ivcr water, to sepa1·atc it from a kind of yellow Smnotl1 pieces, as urns, cups, flishcs, &c. arc made 
ea1·th which adlif't'CR to it. It is then pounded, put into with the wheel; the rest, sucli as a1·e in reliern, as lig111·{'s 
a tub fillrd with watei· to dissolve it, an11 afterwards of men, animals, &c. are formed in moulds. IJut fini..,hnl 
formrd into cakes like koa-Jin. \Ve arc assured that with tile chisel. The Jarge pieces are made at t\\o op
lloa-rhe, when pl't'part>-d in this mf'nner•, without the cratwns: one piece is raised with the v. heel by three or 
mixtu1·0 of any other earth, is alone snffircnt to mak:e four workmen, wbo holil till it has acquit•f•d it~ 111·opl'r 
porcrlain. ft SPl'Vt'S i11~tf'.ail orkao-li11; IJJt it is lllU C' h figure: \\hirh done, they apply to it the otlH.'1' half. "liirh 
<l<'arcr. Kao-lin roqts only ten-pc11.:~ .. stt•1·li11;: the priro l1as been formed in the samr manner. unitiug the two 
of !tna-rhr is is half-a-r1·0,\n: this diffc1·rnr1~, tliereforr, with pornlain-<'a!'th made lir1'1ill by addi11~ \\i\lrr to itt 
F;l'N\tly enhances the V;.\lur. of }IOrccl..1 in made with the Rlltl pofislti11g the juncture \dth a kitHl O[ iron spatula. 
tattrr. Aftl' r the same nrnnnrr it is that tl11•y .\'lin the sen•r•al 

To pe-tun-tsc and kon-lin, the two (Wincipal clements, pieces of porcelain fo1·med in moulds, or uy tho hnnd; and 
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that thry add hamllc,, &c. to the cups, and o!het' wot·ks 
fur:nrd by the whcrl. 

The Hrnultls arc made afh.'r the same manner with those 
of our sculpto1s, 'iz. of di\'Cl'S pieces which scrnr_ally 
ghc thci1· respct:the figure to the several pa1·ts ol the 
model to be 1·t·prc.sc11tc•I, nml wl.ich arc afterwards unitctl 
to form a mnul(1 fo1· an cntil'e figu1·c. 'Tiie earlh they 
are maclc of is Jf'll''"'' and fat. It is kncadt.>d like pot
tei-'i·.H·:uth; ;tml when suflicicntly mellow. finr, and mu<l
eratclJ tlry .. lwatin~ il stoutly, they form it into moulds, 
arconling to the works rcrtuircd, either by hand, 01• on 
the wheel. 

All the works that arc made in moulds are finished by 
the ham)~, with Ht'\ Cl'al instrumc11t5, proper to dig, sn1ooth, 
polish, and to touch up, the strokes thatescapt the mould, 
so that it is rather a work of sculpture than of puttery. 
'!'here arr some works whereon rl'lievos are adtlc..~d, l'ea. 
tJy.rmule, as dragons, flowers, &c. others that ha\·c an 
impt·l·ssio11 i11 cl'eux, which last arcengravrd with a kiml 
of punche1;11s. Ill grn<'ral, all poL·celain·WOl'kS are to he 
shclterl'tl from the cold; their natural humidity making 
tlirm liable to break "hen they dry unequally. 

PORCH. Sec AncmTECTURE. 
l'ORCUl'INE. Sec IhsTRIX. 
PORE, in mwtomy, a little interstice or space between 

fhe part!!I ot'tht! skin, sr1Ti11g fur pe1•spiratio11. Sec Cv
Tts, I 11rnst•1n.A.T10N, P11¥s10LoGY, &c. 

PORELL.\, iu lwtany, a genus of mosses, the anthera 
of whirll ii'i mu1tilo('ular aml fo1·aminose. 

POROS'fl<:MA, a genus of the 11olya<lelphia polyan· 
tlria class and ot'dCl'. Tllo calyx is six.pa1·tcc.I; 110 corol
la; filaments nine, with fom· anthers on each; capsule 
covued, siX·CCIJcd. rrhcre is one species, a tree of Gui
ana. 

PORPHYRY, a i;enus or stones belonging to the or
drr of sax a. It is found of several c.liffercnt ro)ftttrs, as 
grcrn, dcrp red, 1111rple, IJlack, dat·k brown, and grey. 
Umlct• the name ul' po1·phyry, Mr. Kirwan and 1\1. de 
Saussure inrludc those stones which contain either fC'lt
spar, !id1oc1·l, quartz, 01· mica, with other species ufcr}s· 
tallizctl on a silircous or ca1c1ueous ground. There arc 
a great many dim.•1·cnt kinds. l\l. Fet·IJer describes twen
ty ,·a1·ielies undt·t· fou1• spccirs; but in general it is con· 
sic.krcd with rclatio11 to its g1•ound, which is met with of 
the colours all'l·ac.ll mrntioned. When the ground is of 
jasper, the poq1hyry is commonly nry hard; the red ge
nerally contains fcltspar in small white dots or specks, 
and l'rcqucntly, together with these, black spots orscltocrl. 
,..fhe green is ofteu n1agnctic, and is either a jasper or 
schocl'I, with spots or quartz. Sometimes a porphyry or 
one cofour contains a fragment of another of a different 
colour. 'fhosc,tliat ham chct·t for their grounc.l a1·e fusi· 
ble per sc. The calcareous porphyry consists or11uartz, 
fcltspar, and mica, in separate gl·ains, united by a caJca. 
r{'ous cement; and, lastlJ, themicaceous porph,y1·y consists 
of a greenish grey, micareous ground, in which red felt. 
spar and grernish soap.rock are inserted. 

The porphy1·y of the ancients is a most elegant mass 
or an extremely firm and compact structure, 1·emarkably 
.heavy and of a fine strong purple, variegated more or 
less with pale t'«I and white; its purple is or all degrees, 
from the claret-colout· to that of the violet; and its

0
va1·ic-

POR 

gations arc rarely disposed in veins, but spots, sometimes 
very small, and at others running iuto large blotches. 
It is less fine than many of the. ordinary marbll·s; but it 
ex.eels them all in hardness, and is capable of a molt elc-
gant polish. It is still found in immense strata in Egypt. 
'!'he hard red-lead coloured 11orphyry, vari1·gated with 
black, white, and green, is a most beautiful and l'aluable 
substance. It has the hardnessa111l all the other characters 
of the Orie1ltal porphJr.)·; and even g1·catly excrls it in 
b1·ightness and in the IJl·auty and rnrirgation ofits colours. 
It is foun<l in g1·cat plenty in 1 he islaml of Mirmrl'a; and 
is well worth importi11.~. being grt•atly supel'ior to all 
tile 1t.1lian marbles. The hard, pale-red porphyry vari
rgatcd with IJlack, white, arul g1·cc11, is of a pale tlesh
roluur, often approarhing to'' hill'. lt is variegated in 
blotches from half an inch to au iuch b1·oad. It takes a 
high polish, and emulates all the 11ualitics or the Oriental 
porphp·y. It is found in immense strata in Arabia Pe
tr:ea, and in the Upper Ei;ypt; and in scpcl'ate nodules in 
Grrmany. England, and Ireland. 

Ficoroui takes notice ol' two rxquisitely fine columns 
or blark porphyry in a churd1 at Rome. l n J<:gypt there 
are three celebrated obelisks or pillars or porpbyr,.; 
one neat· Cail·o, aml two at Alcxa11<l1fa. The Fre11ch 
~~~r~!=~e:~~~~'.ias, and in England they arc called Clw-

The art or cutting porphyry, practisrd by the ancienta, 
appea1·s now to be lost. lndeec.I it is difficult tu conccin 
what tools they used for fashionin,i; t.ho~c hugr. columns 
anti otlH•r porphyry.wo1·ks, in some of the ancient build
iugs in Rome. 

Da Costa, however, supposes, that the method used 
by the ancients in cutting arnl eng1·aving porphyry wal 
extremely simple, and tl1at it was 1,crformed without the 
aill of any scientific means that al'C now lost. He ima• 
gincs, that, by unweat·ied diligence, and with numben 
11f c·ommon tools at great ex1u·n.;c, tl1f':y rudely hewed or 
bt·okc the stone into the intended figures, and by contia
ued a]lplication reduced them into more rrgular designsl 
and that they rompleted the work by polishing it "'ilk 
great lahour, by the aid or particular hard sands row 
in E.~JP!. And he thinks, that in the porphyry·qaar-

~:~~I~~~;~ ~~r~,!a~~~~l~: .. ~:i~_.';,•;~~0i~7e~·is~~:!~~Jy~~7,j 
for, and 11sf'd fot• this work. 

PORT, a harbour oq1lace or sliclter, where ships &r• 
rive with their freight, and customs from goods an 
taken. 

PoRT·RQLES, in a ship, arr the holes in the side or the 
vessel, thl'Ough which are put the muzzles or the great 
guns. These are shut up in storms, to p1·event the wa
ter from driving through them. The English, Dutch, 
and French ships, have the valves or casements fastened 
at the top or the port-holes, and the Spanish vessels aside 
or them. 

PoRT-ROYAL, the name or two mona•te1·iesofciaterci11 
nuns, in the diocese of Paris; the one near Chevrease, It 
the distance or five le•gues from Paris, railed Port-ro71l 
or the fields, and the other in Paris, io the suburbl of 
St. James'• 

The nuns or the r. rmer or thesr monasteries, proving 
refractory, we1•e d!sperscd; when many errle&ialitic11, 
and othcl'S, who wet e of the eamo sentiments as these 
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1<eligiou•, rctirc<l to Port Royal, took apartmcuts there, 
and pl'inted many books; hence the name of Port-roy
alists wa• given to all their party, an<l their books of 
Port-royaJ;hence we say the write11s of Purt-ruyalJ mes
sieurs de Port-royal, and tl1c translations and grnmma1·s 
of Port-royal. 

PORTA, or YENA. !'ORTA. See .AN • .\.TO~tY. 
PORTERAGE. By stat. 39 Geo. Ill. c. 5B, no inn

keeper, warehouse-keeper, or other person, to whom any 
box, basket, package, parcel, ti-uss, game, or othe1· thing 
whatsoever, not cxccctling fifty-six pounds weight. or 
any pnrter or other pci·son employed by such inn-keeper, 
warclrnusc-kceper, or oUllw 1•c1·son, in pot·terage, or de
Jivrry of any such box, pal'cel, &c. witl1in the cities of 
London, \Vcstminst<"r, 01· borough of Southwa1·k, and 
theit· 1·es11ective suburOs, aniJ other parts contiguous, 
not exceeding half a. mile from the end of the cal'!'iage~ 
pavement, in the several st1·cets and places within the 
al.Jovrmcntioned limits, shall ask or demand, or receive 
or take, in 1·cspect of such porterage or deliver·y, any 
g1·eatct· rate 01· pri ce than as follows: 

Not exceeding a quarter of a mile Sd. 
l•alf a mile 4d. 

__:__ one mile 6cl. 
--- one mile and a half Bel. 
--- two miles 10<l. 

Fo1· every further distance, not exceeding half a mile, 
three- pence ad<litional. 

Pers·111s asking or l'CCCi\1 ing more than the above ratrs, 
shall for C\'ery such oJlCnce, frH'frit a sum not exceeding 
20s. not' lesq than 5s. 

PORTICO. Sec AncmTEC'rURE. 
l'ORTLANO STON1':. i.s a dull whitish species much 

used in buildi11gs abo~1t L•11H.lun. lt is composed of a 
cnru·sc grit, cemented togctl1tw by. an earthy spar. It 
will not strike fi1·e with steel, bnt makes a violent cffo1·~ 
vcs · cncc with nitric acid. Sr.e FnEt:.SToNE. 

POH.TL.\NOlA, a grrw~ of tile monngynia orde1·, in 
the prntantfrin clas'i ol' plan1s, aucl in the natural rnethod 
ranking with tlwse of wliirh the 01·dei- is doubtful. Tlte 
rorolht is rleratcd and l'unnt>l-slHt!H'd; the antl1erre a1·e 
Jo11gitndi11.l1; the capsule JH-· ntagunal, and rctusc at top, 
hilucular, and Cl'owned with a pcnta1~hyllous cal)X. 
Tl1rrc are four sprries. The gl'andifhra has been par~ 
tirula1·ly describr<I by Dr. llt·ownc, who has also given 
a g1wll fir.;ure of' it. It has f1·rq1! e11tly flowe1·rd in tl1e 
royal ga.1·dr11 at Kew, and in Dr. Pitca irn's at Islington. 
'I'hr cxterual ba1·k is rcma1·kaOly rough, fu1·rnwed, and 
thick: it ha::; 11"> taste. 'l'l1P inne1· Oa1·k is vrry thin. and 
of a dru·k-IJt·a\\'11 coluur. lls taste is bitter aml a.st1·in
gl•nt, and its virtues are the. sainc as those of the Jesuit's 
hark. l11fu.,cd in spi1·its or wine with a li ttle orange. 
pl'el. it lll<lkt·~ an cxc:clicnt stomachic tinctuL·e. 

POil l'll<\11'. Sec PAINT<NG. 

l.)Olll'ULA.CA. purslrtne, a genus of the monogynia 
Ol'tlr1·, in the \l.1decandria rla1ts of plants, and i11 the: llil· 
tural mt•thotl ranking un rlrr the 13th order, succu lt-ntre. 
Thr r1m,lla i~ pentaprtalous; the calyx bifid; the caps ule 
unilnru lat', and rut 1·uur11I. 'rhrre are 12 species, Out 
the two l"Jllowi11,; a1·e the mo'itre111a1·kable: 1. Tiie olc
rarf':a. annual, 01· co1H111011 ruli1m1·y purslanc. Tlwre 
arr twr1 ,·:11·1t•lif''lj one \\ith dC(' Jl g1'1."C11 leaves, the other 
wilh ) cl low loaves; both of 11 hich rise from tl1e same 
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seed. 2. The anacam~scros, pe1·ennial, ·or shl'ubby Cape 
purslaue. Both these 11la11ts are of a succulent natu1·e: 
tJ1e first is an herbaceous annual, for culinat·y uses; and 
the srcond a shruOby perennial, raised by the curious 
for rnriCty. They a1·e bnth exotics of a tende1· qualit~·, 
of the temperature of greenhouse or stove plants. The 
common culinary purslane is raised anuually from seed 
for summer use. and is an exrellt•nt in.~redient in sum
meL' salads, lrnt improper fo1· winter 011 account or its 
cold moist 11atu1·c. The plant being tendr1·, must I.Jc 
raised either on a hotbed or in a warm borde1·. 

PORTULACAlUA, a genus of the class and ordrr 
11ent:tnch·ia trigynia. 'rtlC calyx is two-lcarnd; the pe
tals five; seed one, three-sided and wi11g·ed. rrticrc is 
one specirs called pul'slanc-tree. 

POSITION. Sec A1te11JT>:CTURE. 
PostTJON, or th(' 1·11le of false position, olhcrn ise callc<1 

the rule of falsehood, in adthmetic, is a rule so calkd, 
IJecause in calculating on several false numl.Jcrs taken at 
l'andom, as if they were the true ones, nml 1'1·nm the dil'
fe1·rnces found ther<'in, the number sought is llrtr1·minel1. 
This nilc is citheL' single or double. Single position is 
when thc1·c l1apprns in the proposition some pa1tition of 
numbers into }Jat'ts iwopnrtional, in which case the ques
tion may be resol vrd at one operation, by this rule: 
Imagine a number at pleasure, a11CJ wo1·k t!H~i·cwith ac
col'ding to the tenol' of tlie question, as lfit W('l'C' the true 
numbr1·; and what ]ll'Oportion tlierc is l.Jctwren the false 
concJusinn and the false propot·tion, such pro110l'tion the 
given 11um1Jer has to the number r;uugllt. 

'rhel'efore the number founll by augmentation, shall 
be the fi1·st tel·m of the rule of three; the second uumber 
supposed, the second tcr·m; and the ginn number, the 
thi1·1l. Sec An1TUMET1c. U1· tl1c result is to IHi 1·Pg11-
lated by this proportion, viz. As the total uising from 
the error, to the true total, so j _i:; the s11pposl'd p:u't, to 
the frue_ one. Example: A, B, arnl C, designing to bu:v 
a quantity of lca<l tn the value flf 14 0l. a~rt·C th.it H shall 
pay a~ ruurh again as A, and C as much ag<tiu as ll; 
what then must each pay? 

Now suppose A to pay 1 ol. fhr-n Il must pay 20/. aut.l 
C 401, Ll>C total of \\hich is ~Ol. but it should be 14()/, 
Th••1·cfo1·c if 701. should be 140!. what should 10/. IJr? 

An.SW<'I', 20!. for Ats sha1·c. which lloublcil, makrs ..in/. 
for B's sli;u·e, a11d that again doubled, gfres 80l. fo1· L:':s 
sha1·e, thr total of which is 1-tOl. 

Dnulile position, is \Vhc11 there can be no JHll'1itlon in 
the numllcrs to make a prop01·tio1-1. In thi'> <..a"ir, tlu•1·e
fo1·c, )'Ou mus~ make a supposition twice, p1·ot:crding 
thl'l'Clll acco1·d111g to the knOl' Of the que~!ion. lf 11t>j. 
thl'I' of the supposed 1wm1Jrrs rmhcs the propiu·tion, ob
ser\'C the rn·ot·s, and whether t!1t·y a1·e g1·eah•1· or Jess 
than tile supposition rcq11i1•es, and ma1·k the l'ITOl'.'S at:
cordingly with the s ig11 +or-. Sre C1u.n \CT1·~1!., 

'l'hen multiply contl'ariwise the one posltin11 In the 
other t.'l'l'Or; and If the t•rro1·s arc both too g1·l'at, 01: b1Jth 
t~o. li ttle, s1~h~1·act the one pl'Oduct from the otlil'r, amt 
d1rnlc the dtllerence of the 1woducts by the di!fcnncc of 
Cl'l"ot'S. It' the errors are unlike, as the un~ + nncl the 
ntltPI' -, add the products, and Uhid~ tlu .. • sum thn·l'l·f 
h_y the ~um of the .cnors al11kd ~ogl'ther: for the 1wop1u·
t1on of the errors 1s the same with the 111·upol'tion ol' the 
excesses or defects of the numbers sa11posetl to lie Urn 
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wanhni; soug-i1t: or the supposHinns antl their errors hew 
wg placed a:-; lwfol'r, wn1 k Liy tliis proportion as a gene· 
ral l'llll', viz. as the difference ol' tho cr1·01·s if alike, ol' 
t/Jcil' sum ii' ~dike, to the diffcJ'ence of tl1c suppositionst 
so tither erro1·, to a fou1th numlJcr; which accoJ'<lingly 
-add('<l to 01· •:uht1·actcd from th~ supposition against it, 
will answer the question. 

l>os1rr10N, i11 geometry, is a te1'm sometimes usctl in 
rout1·acJistinr1.iu11 to magnitude: tlius, a line is saitl to 1.Je 
giveu i11 position, pusitiuue data, when its situation, l.Jear
in!-)', or tlircclion, with l'C£;ard to some other line, is 
g·inn; on the cont1·al'y, a line is given in magnitude 
v,l1c11 its length is given, Out not its situation. 

1'0SSE COMJ'fA'!'US. See PowER OF 'l'HE CouN'l'Y. 
l'OSSESS!UN is two-fold, actual and in law. Actu

al pnsscssion is when a man actually enters into lands 
an<l tenements to him <lcsce11ded. Possession in law, is 
'"hen tile lands ot· tenements arc tlescrndcd to a man, 
a11d lie has not as JCt actually entered into tliem. 
8taunclf. 198. 

1'081', a milital'y station. Thus the detachments es
ta.hlishcd in front of the al'my are termed out-posts; the 
stations on the wings of the army arc said to be the posts 
of honour, as being the most conspicuous and most ex
posed. But in the operations or a campaign, a post pro
vel'ly signifies ~my spot of ground capable of lodgiug 
soldiCl's; or any situation, whetl1e1· fortified or not, where 
a body of men may make a stand and engage the enemy 
to advantage. Tue gl'eat adYantages of i;ood posts, in 
canying 011 wa1·, as well as the mode of securing them, 
al'e only lca1·11ed by experience. Bal'lrnruus t1ations 
disdain Uic choice of posts. or at least are contented 
with such as immecliateJy fall in their way; they trust 
solely 01• chiPffy t(> stnn,i;th anrl courage; anti hence the 
fate of a kingdom may he derided hy the event of a bat
tle. llut culightencd and cxrc1·ienced officers make the 
cJinicc o(' JlOSIS a prinripal object of attention. rrhe use 
of thl'rn is chicHy felt in a defensive war against an in~ 
,,·ading enemy; as, by carrying on a war of' posts in a 
co11nt1·y whcl'c this can be done to advantage, the mas ... 
formidable army may be so harrasse<l and reduced, that 
all its enterprises may be rendered abortive. 

In the choice of a post, the general rules to be attend
ed to arc, t.11at it sl1ould be convenient for sending out 
parties to rcconnoitr<', sm·pris<', or intercept the <'nemy; 
that if possible it may have some natural de.fence, as a 
woad, a riv<'r. or a 1norass, i11 front nr flank, or at Jcast 
that it he rliiticult of access, and susceptible of speedy 
fodifiration that it shall be so situated as to iweserve a 
<·ommunication with the main al'my, and have covei·etl 
11lans in the r·ear to favour a ret1·cat; that it mny com
n1and a vil w of all the approacJrns to it, so that the ene
my cannot advance unpercrived and l't'.St cnuccaled, 
\\hilc the (.lctaclirnent stationed in the post are forced to 
r(·1n<.in undcl' a1·ms; that it is not commantletl by any 
1u:igl1Uo111-ing lieights; nnd proportioned in e:xtrnt to the 
numhn of men \\·ho are to occupy and tlefencJ it. It is 
-t1ot to be experted that all these advantages will often be 
found united; but those posts ought to be selected wl1ich 
offl'r the greatest numbc1· of them. 

PosT, an operation in book-keeping. See BooK-
Kr.r,P1NG. 

!'osT, a conveyance for letters or tlcspatches. Eng-
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land appears to he the flr·st count1•y in Europe, whicll 
rormed a l'~gular esta1Jlishm<'11t fo1· this purpnSl': tJ1011gh 
1t was not till a Int~ 11e1·iod that it assumed any tliing like 
a 1·egular fo1·m C\'eu hC'l'l'. In the rdgn ofE<lwarc.J VI., 
howevel', some species of posts must have been set up, 
as an act of parliament passe<I in 1548, fixing tile 1·ate 
of imst-horses at one penny pc1· milt•: the post-hrJJ'Scs 
here referred to wereJ it is prohahlr, chieHy l'u1· tl'areJ. 
ling, and the carriage of letters 01· packets ouly an ucrn. 
sional service. In 1581, we find in Camdcu's A1111ala 
ment.ion made of a c~1ief ~ostmaste1· fo1· E11gla11Ll Leiu,:; 
appointed. Huw lus office was man;lgecJ, does nut 
cleal"ly appear; the limited state of the cornsrondence 
of the counti·y J>l'obahly ''"ndc1•ed it of tl'i0i11g conse
quence. King James I. originally erected a post-office 
unde1· the controul of one Matthew de Q.uc;;,;teJ', or t.18 
l'Equester, for the conveyance of letters to antl from 
fo1·eign parts; which offic~ ~yas aftcr·wards cJaimed lty 
101·d Stanhope, bnt was confirmed and continued to Wil. 
liam Fl'izcl a11d Thomas Withe1·ings, by king Chal'lesl., 
in 1632. Previous to this time, it would appear that 
private persons were in the habit of co11\'CJiil5 lettcl'~ 
to and from fo1·eign parts; all such intel'f'crence with 
the postmaste1·'s office is, thcrefur·e, expressly prohibit
ed. King Charles, in 1635, creeled a lettel'-oflice f.•r 
Englanrl and Scotlanll, under the di1·ection of the aboYe 
Thoma.'i Witt1e1·ings. 'rhe rates of postage then estah
lished were, two-pence far eve1·y sing·lo letler for a di!!i· 
tancc under SO miles; fo111·-11et1ce from 80 ta 140 mile~; 
six-pence above 140 miJes. The allowance to the post
masters on the road, for horses employed in these posts, 
was fixed at two-}lcnce halfpenny per mile for every 
single l1<11·sc. All pl'ivate inland jlOsts wet"e discl1arg1·d 
at this time; and in 1637, all private foreign posls \\c1·11 

in like manner ]Jruhibitcd. 'file posts thus cstablislied, 
however, extended only to a few of the pl'incipal roalis; 
and the times of transmission were not in every case so 
certain as they ought to have been. 

'Vithe1'ings was superceded for abuses in the cxecu. 
tion of his offices in 1640, and they wne sequestrated in
to the hands of Philip Burlamachy, to he exercised un· 
der the care and oversigl1t of the king's pl'inc.:ipal sen~· 
tary of state. On the breakiug out of the chi! warJ 
great coIJfusions and intcnuptions wc1·c ncces.o;;a1·ily oc
casioned in the conduct of the letter-office; but it was 
about that time that the Outline or the }ll'CSCnt ITIOl'e ex
tended a11d regular plan seems to have been conceived by 
Mr. Edmund Prideaux, who was afterwards ap11ointcd 
atto1•ncy-gc11cral to the comrnouwcalth. Ho was chair
man of a committee in J 642, for considrri11g the rate of 
pm;tage to be set upon i11la11rl lcttcl's; and somo time was 
appointed postmaste1· by an Ol'riinancc of' both houses of 
padiament, in the execution of wbich office lie first esta
blished a weckJy com•eyance of letters into nll parts of 
tl1e nation. Jn 1653, this rcveuuc was farmed fur 10,oool. 
fo1· England, Scotlaml, a11d fr<'land; aud aftn the 
charge of maintaining poslrnastrrs, to the amount or 
7000~. per annum was saYctl to the- public. l'l'it!eanx's 
emoluments being cu11sidcralile, lhc co111mon council of 
London emleavoured to erect another pCJst-nffire in op
position to his; but they were rh('tkcfl by a resolution of 
tlic house of commonc;;, tleclaring that the ofiicc or post
mas!e1· is, and ought tu he, in tire sole 11owe1· and di•po-
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sa\ or thr parliamrnt. Thi; office wa. farme<l by one 
1'-iaubry, in l654. In 1656, a ucw and rt•gular gt'nt'1·al 
post-office was erected hl the authority or the l_)rokctur 
and his parliament, upun nearly the same model that 
has been ev('r since adopted, with the foJlowing rates of 
po'itage: for 80 miles distaucc, a single lcttc1• two-pence; 
for a g1·eatcr distance, not out uf E.11glant.l, three-prnce; 
to Scotland, fmtt·-pencc. lly an art of parliament pas
sed soon after the U.cstoration in 1660, tile regulations 
settled in 1656 wm·c re-cstalJlished, and a general-post
office, similar to the fo1·mr1·, !Jut with some improve
ments, was erected. ln 1663, the re"·enuc of the post
ollice was found to p1·otluce 2l,500l. annually. In 1685, 
it was made o''Cl' to the king, as a Uranch of his pri
vate incnme, aml was then cstimatrll at 63,000l. per 
annum. 'l'hc year aftet· the Revolution, the amount of 

. the post-office t'e\"Cnue was 90,5041. !Os. 6d. At the 
Union, the produce of the Englisli post-otlice was stated 
to be 101,totl. In 1:11, the fonun cstalJlishments of 
separate post--0ffices for England aml Scotland wel'e abo
Hshed; and by the stat. 9 Anne, c. 10. one general 1>ost
office, and one postmastrr-gcncl'al, were established for 
1hc wliole united kingdom; and this post-master was em
powered to er•ect chief letter-offices at Edinburg, at 
Dublin, at New York, aud other proper places in Ame
rica, ancl the 'Vest Indies. The rntcs of postage were 
also incroased at this time, as follows: Ill England, for 
all distances unller 80 miles, three-pence; above 80 
miles, fou1·-p~nre. From London to Edinburgh, six· 
pence. Jn Scotlaml, under 50 miJes, two-pence; from 
50 to 80 miles, th1·ce-11cncc; abo\'e 80 miles, four-1rnnce. 
In Ireland, undci· 40 miles, two-pence; above 40 miles, 
four-pence. By the above act, all persons, except those 
e1nployeil by the postmaster, were strictly prohibite<I 
from conveJing letters. That year the gross _ amount 
of the post-office was 11 J,461!. 1;s. JOd. The nett 
amount, on a rncUium of the three ]Jreceding yea1·s, was, 
in the printcll report of the commissioners for the cqui
•alent, stated tn be for Englan!l, 62,000!., and for Scot
land, 2000!. In 1754, the gross 1·evenue of the post
officc for G1eat Britain amounted to 210,66Sl.; in li6-t, 
to 281,5S5l._; and in 1774, to S45,S21l. 'f'ile privilege 
of frankin~ letters had been enjoyed by members oi' 
J>arliamenl. from the first erection of the post-office; the 
or-iginaJ design of this exemption was, that thry might 
conrspond fref'ly wilh theil' constituents on the busi
nrss of t/1e nation. By drgrecs tl1c pri\·ilege came to 
be sliamrf'ully abused. and was carrictl so far, that it 
was not uncommon for the scl'\'ants of membel's of pal'
liament to pmcurc a number of franks for the purpose 
of selling them; an abuse which was easily 1wactised, as 
nothing moro was requirrd for a le:tte1·'s passing fr('e 
than the subscription of' a member on the cover. 'l'o 
J'C"itrain thrse frautl!'ii it was rnacted, in 1764, tl1::\t 1rn 

kttcr should pass f1·cc unkss the whole direction was of 
the mrmbr1·'s \' t'ilin,i;t and his subscription annrxcd. 
Even this was found too great a latitude; and l>y a new 
rrgulation in 1784, no lettc1· was permitted to go free, 
unkss tho date was ma1·kcd on the CO\'Cr i11 the mem~ 
brr's own hamJ-'"'iting, auU the letter put into the of
fice tile same da). That year the 1·ates of postage were 
raised in the folln\\ ing proportions: an addithm of one 
prnny for a single stage; one penny from London to 
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Edinburgh; one penny for any disfa11re unrkr, am) trvo
}ll'Hcr fur any distance a)ove 150 miks. An additi1:11 to 
the rC\'c1111c of 120,ouol. was cstimatctl to arise from 
these l'('gulations and additional mtrs. In all tl1e statr· 
mc-11ts or duties upon postage of letters gi1,:cn iu this ac
count, the rates mentioned are those upu11 sin~le Irttcrs: 
douhle lrttcl's pay douhle, tre!Jle letters t1·chlct au 01111:·0 
weiglit <1uadruplc postage; all al>orn at'e charged li) the 
wcigl1t. in thr same p1·oporlion. 

Ahout the year 1784, a great improvement was made 
in t!w mode ot' ro11vcying the mails, upon a plan fil•:;l 
suggested in 1782, by l\fr. John Palmer. Dilig("nt:rs 
awl stage coaches, he obsci·ved, were establbhcd to cvr
ry town of note in tlie ki11gdom; a111.l he proposc·d that 
government, insteacl of sending tile mails in the cild. 
mode, by a boy on bot·seback, and in ca1·ts, should con
tract with the masters of these diligl'11ces to ca1·1•y the 
mail, along with a guard for its pl'otcrtion. 'l'liis pla11, 
he showed, could not fail to e11sm·e much more expedi
tious conveyance, the rate of tl'avclling in diligt·ucr~ 
being far quicker than the rate of the post; and it was 
easy to carry it into execution with little additional ex
pense, as the coach owners would ha,'e a strong i11ducc
ment to contract at a chea1> rate for con\·e,ying the mail, 
on account of the additional rrcomme1~datirrn to passen
gers, thci1· caniagcs wouhl thereby acquire in point of 
SeCUl'ity, regularity, and lJispatclJ. rf'liough ,l'.)'O\"Cl'll

ment heartily appro,•ed or this pla11, and the Jlll~lic at 
large WCl'C satisfied or its utility, yet, like all new 
schemes, however beneficial, it met with a strong oppo
silion: it was represented l>y a number of the oldest 
and ablest officers in the post-office, not only as impr·ac
tical>lc, but dangerous to commel'ce and the revenue. 
Notwithstanding this opposition, l1oweYer, it was at 
last established, anil gradually exte11deil to many differ
ent parts of the kingdom; aud, upon a fair cQmparison, 
it appea1·ed that the revenue was very considerably im
pro\-·ed, though Mr. Palmei·'s numerous i"Clf.H'lns, and 
the g1·cat number of new appointments which they 1·en
dercd necessary, greatly inc1·easct.I the former expense 
of mauagllmcnt. 1The conveyance of tile mails on the 
new plan was contracted for, after the two fir'st )'Ca1··~ 
trial, at 20,000l. per annum less tlJau the sum firs-t esti
mated by !\Ir. Palmer. 

The present estaltlishmrnt ol tl1c general pnst-oOice 
for Great Bi·itain, consists of a postmaster.general, tu 
the duties of ,.,.Jiirh station tlir1·e ltave, for many year.c; 
past, been two persons appui11ted, unrler the tillc ofjo:nt 
postmasters-general; a scc1·ctary; llj)\\anls of 150 assist
ants anti clerks for the hco1d lettH-office in Lontlon, un
der the clirrc1ion of a supel'intending prrsitlrnt of' the i11-
land-lettt•r department; and a compfrollcr of the fureign
Jetter office. Near GOO drputy-poslrnasters, th1·011s:;hout 
thr kingdom, <!Ct under one priuripal and nirn~ 1~iding 
s1U'\"PJ01·s. 'I'lic1·e are also disti1u.: t oilkes and cler!..s, 
al'ting 11nder an accountant.gem·1·al ancl 1·ecl'in·t·-gene
ral; as wl'll as a sepal'ate establis!i111ent for the two
prnn)-, formerly the prnny-pust, which, since tile aboli
tiou uf .l\11'. l'almm·"s appnint111rnt of Slll'\'C')OJ' antl 
comJ>tl·ollc1·-f?;rneral, has bcc11 m' \\. mol!cllell arnl ~1·.·atly 
inipl'oved in all its liranchrc:. Tliere is likewisr a post
nrn.&trr- ~e11r1·al of Srotlanll. with a scnrtat'), compt1·ol
lcr, surveyors, nud a separate cstablbb111cnt of all the 
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r~·ri 1~ . .,1tt offi"!'rl a11U ~:1.:1·ks at Edinburgh, m_ling umlCl' 
Hie orik1s ril' tl11• j iint postmastc1·s-gt11era] Ill London. 
f 111~ ;innn.-tl rx p.:11s"' of m:\na;C'ment is about 150,000l. 

• u11I tl1r. p,-rt1ss 1irn1lr:rc 1.:xccedij :oo,oool. a )Tnr. 
F'1l' tlw pt'fst:n ratrs uf postage, antl the laws respect. 

11:;~ ir:111ki11n, -s..-c LL-rTen.. . 
Xn •'t tiun ca11 he main tamed against the postmaster. 

e:nu 1 ;d fn1· the loss of l>ills or articles sent in letters by 
llie po ,t. an<l lost. ~lnny attempts ham been made by 
]instm:t5l(·rs 111 rou11lry to\\ ns, to clrn..rg"e an half penny 
111· 1.enny each Jrtter. on deliYrry at the houses in the 
t1rn 11. :1bon the pndiamrntai·y 1·atrs, undc1· pl'Ctcnce 
tlial tli«; wrl'c not obliged to can·y lettcl's out o!' the of
firc gratis; hut it has been repeatedly <lecided, th_at such 
fl"nrnn<I is iJlr~tll, nnd that t11ry arc bound lo dcl1ve1· the 
Jrtlns tn flit• inhabitants within the ustrn.l anti establish~ 
~·II limit.-; of the tuwn. without any addition tu ilic rate of 
l'osh1~·~. ~ Bui-. s:o9. 

Pn-,t f'!r·o·pe1rny, a post e8tablishcd fol' thr benefit of 
l.nr11lon. :;uHl ntlirr pol'ts ac\jacrnt. whereby nny letter 01· 
t.n1all p:un~l i~ ~predily anti ~af1•ly conveyed to and from 
all p:arr!1 within the bills of mo1·ta1ity, 01' \\ ithin ten 
IHih:s o!' the city. 1t i'i llllW mannged bJ the grnrl'al post. 
otlin·. and 1·t·rdd11i;-ho11srs ar<' f"stalJlishcd in most of the 
111·iuripal slrceb foi· lhc mo1·e cum·cnicnt trausmission of 
th1· lrt!('l's. 

Lrttns \\·r1·c ori.~:11ally counycd by this office at the 
1·atf'. of onc·p('1111y; hut the rate Ila~ bren lately raised to 
two-prncr, and fol' letters off the stones the 1·ate is three· 
)J''llf'C'. 

PosT. a partirnla1· moclr of tl'avdling. A person is said 
tn tran•I post, in contra1listinction tu common journey 
t;·a' l'lling. \\hen, in p1arf' of going on du1·i11,!.; his "hole 
j11111·m·y iu thr- samr. \'l'hid<'. and with the same lw1·srs, 
hr stops at difft•rc11t stc1gts. to p1·0Yide frrsh hor~('S 01· 
cnrringrs. fo1· the sa!u• of greater romcnience anti cxpe
(iitinn. As br· thus ll'il'S thesamr mode of ti·anlling that 
is cmployc11 for the common post, he is said to trarnl 
pr1st, or iu p1Jst, i.e. in thr nrnnner of a post. 

Jn traring lhr Ol'igin of )lO'-tS. it ~pprars that the more 
anl'"i1·nt rstahlishmr11ts or this kind \H'l'C fully as much 
fm· tra\'C'lling statio11s <b thr co11\'C)·a11ce of kltr1·s. The 
1·ela)'s of horsl'S pro\'ilktl at these p11Ulic stations for the 
mes~r11gns of the princ r. were otcasionally. !Jy special 
licence, allo,Hd to be 1:setl by other travellers who had 
sut'H.cirnt intr1·cst at rouJ't, Fr<•qurut d('mant!s of this na. 
ture would su~~;rst the t•xpcdicnt of having in readiness 
supplil'S of fresh horse~ or cnni:1gcs ove1· and above 
what tl1c puLlir sci'\ irr i-•·11ui1·rll, to Lr liii·t•tl out to othcl' 
tra\'<'llf'l's ou payment ol' Hll adrrprnte pl'icc. \Ve find, 
therc!Ore, that in fo1·mr1· 1inics, the post-11n1.str1·s alone 
were in use to lt't out linl'ses for riding post. the l'al<·s of 
which were fixctl in 15.48, Uy a statute of Edwal'd Vl., 
at on" pt·11ny prr mik. In what situation thr state of the 
kingdom \\'~"' wi1h rrgard to tra\'rlling post r.1r more 
th:n a C('111111·)· after tlii" pr1'iod, we cannot now rrrtain
Jy dL co\"•t·: hut in thr statutr 1·e-establishi11g thr post. 
offiCf" n 1Gr.n. it i~ C'nartf'd. that none lJut thr post mas
tn, !l's d(_'IH•til·s, or a~~igns, shall furnish po~t.ho1·ses 
for travrll1·rs; \\ ith a 111·0,·iso, howcn-1'. that if li e has 
them not rf'ady in li:M an l~our after brin~ <lemanclcd, 
!he lra.·oll•·1· '!rnll be at liberty tn providr himsdl' elsc
Yihcre. Tbe same prohibition is contained in the act es-
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tnlili -I.in~ the Scots (lost-offirc in 1 &.:J.>, RR well ns in the 
swl>srqurnt ad of qu<'en Ar.m•, erf'rting tlH' gencl'al of
fice fol· the unit<'d kingdom. It. is doubful, however. 
whethl'I' it e\'rl' was stri(_tly rnforrecl. Dy an rxplana.t0 • 

ry act of' 26 Geo. II. the prohihititm is confined to 1111st 
hol'S('S only, and nery person d~dand to be at liberty 
to furnish rar-ri:ii.ges of cvrry krnd for riding post. This 
rrgulatiun has, in fact, done a" ay the pr·ohibition, as 
hardly any pm;ou now thinks of tl'al'elling post, excrpt 
111 a catTrnge. 

'l'he l'ate fixed by the act 1605, in Scotland, for a 
horsr l'i<ling post, was thl'ee-pr1u·c pe1· ~cotch mile. Dy 
the act 9 Anne. c. 10. thrce-prnce a mile without, and 
four-pcucc a mile witl1, a. guide. was the sam fixed roa· 
each ho1·se rilling post. The incrc:tse or ron1mercr, and 
ucn•si.,ity for a speedy communication lJet\wen difft'rt•ut 
parts of the kingdom, have brought the mode of travrl. 
ling 1mst so much into usr. that upon <'"<'I'! ... ~1·rat road in 
the k~11gdom, post cl1aises arc nuw in 1·c:u.lim•ss at pro. 
per 1\1~lam·c•s; and the co11vl'nir11rc of posting is rnjoyed 
111 Ilntai11 to a degree for s11pe1·ior to what is lo l>e met 
with in HllJ othrr country whatever. 

~>o"iting at last ap[1rarcd to the legislatu1·c a pl'oprr 
Obj~Ct of taxation. In l:"";"9 the fi1·st act was Jlilssed, im· 
poMng dutic·s 011 horses hit·ed eithc1· by thl•ruscln~s or to 
1·un in carria~l'S tranl1i11g post; the duties wrrt•, one 
penny per mile on each hu1·se if hired by the mile or 
"!agr, and one s~1i11i11g pe1· day if hired by the day. 
E'fet·y prrson kttrng out such horses was also obliged to 
fake out a lice11re at fl \'e shillings per annum. These du. 
tics \Hrc nrxt yem· 1·rpraled, and new duties imposed, 
of one pC'1111y pt!r mi1e 011 each horse hired by the mile 
or stage, auc.l one sl:illing and six-pence on each if hired 
by the day. A number of additional regulations were at 
the same time enacted for securing these duties. An ad. 
dition o[ one halfpenny prr mile, or tI11·t•e-J>t•11re p<'rday, 
for each horse riding post, w.ts impo.serl in I :85, by stat. 
25 Geo. Ill. c. 51. Tho duty is secured by obliging eve
ry letter of hol'scs to dellnr to the prrson liiring them a 
ticket, expressing the number of hol'ses hired, a.nd ritl1cr 
the distauce in miles to IJe t1·anlled, or that the lmnws 
art• hired by ll1e day. as tbr rnse happens to be. 1'htse 
tickets must be delircred to the bar-keeper at the firot 
turnpike through which the traveller p:tsses; and the 
turnpik(·~keepet· gives, if tlemandcil, what is termed an 
exchange tirket, lo be prnduted at the next turn11ikt. 
'lilt' stamp-office issm·s to the pt•1·so11 licrnn•d to let post 
h orsrs fiul'h a number of these tirkrts as is 1·c<p1ired, and 
thl'S<' 11111'.'it be regulal'ly arcounll•d fu1· by the p~rson to 
whom tlH'Y arc issuct.I. As an tff~ctual chcl'k u1mn hi" 
act'ount. th(_· turnpike-kl('JICI' is 0Ulig1•1l to return bark to 
the sl:i111p-1,flicc all the tickets he takes up from traHl
lcrs. Ernsions are by th(_•sc mcano:; l'l'11d1•1·ed difficult to 
be Jll'acti"'l'fi without running a grrat risk of clrtl'rtiun. 
In I 78:"', for the mor·e cfft·ctually kv) i11g the pcist-horse 
tl~itics, a law was pao.;sed authnri':iing the rommissionrr:s 
ol the stamp-office to lrt them to fal'JU by public auction, 
for a sum 11ot less than the iu·otlucc in the ytar ending 
lstAugw·t 1786. 

In the a'h ertisrmrnt published by the commissionf'l'9 
in r1111SC'CJ11<·nce uftl1is law, previous to the rf'cri\·ing pn· 
pnsal'i f1a· fa1·min~ them. the total amount of the duty 
fot• Gieat lfrit~n is stated to bavc been, at the 11criud 
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above rrfert·rll to, l 10,87SZ. The sum for which th::tl du
ty was fa1·mcd in 170~, anrnuntcd in all to 140,000l. of 
which the distrid ol' North Bl'itain was GOOOl. 

PUST DlSSJ<:ISlN, a \\Tit fo1· him that ha\'ing rc
coHred land 01· teHements l>y prmcipc quod reddat, upon 
default or rcdtlltion is again dissciscd by the formct· dis
seisut'. 

POST EA, is the return of the p1·ocecdings by nisi ]H'ius 
into tlJC coul't of common pleas after a vcr<lict, and there 
afterward• recorded. Plnwd. 21 t. 

1-.USTERN, iu fo1·tific:ation, is a small gate generally 
made in the angle of the flank of a bastion, or i11 that ot' 
the cut·tain, ot· near tlie oi·illon, <lcscending into the ditch; 
liy which the gat·l'i!ion may mat·ch in am\ out unperceiv
ed by the e11crny 1 cithct· to relicrn the works, or to make 
}1l'ivate sallies, &c. 

POST ULA I'E, in m:i.thematics, &c., is described to 
be such an easy, anti sclf-eri<lcnt supposition, as needs 
no explication ot· illust1·ation to 1·en<lcr it intelligible; as, 
that a right line may be d!'awn from one point to another. 

l'Ol'AMOGl<:'l'UN, pond-weed, a ge1111s of the tctran
dria tet1·agy11ia class or plants, the corolla whereof con
sists uf four roundish obtuse, hollow, patent, and un
guiculated pet<d't: there is no pericarpium; the seeds are 
four in lnumber, roundish and accuminated, giblious 
<Jn one side, and compressed and angulate<l on the othCI'. 
'J'his pla11t has a refrignating vfrtue, antl is recommend
ctl in the cure of old ulcers. 'l'hrre al'e 14 species. 

POTASS. If a sufficient 'luantity of wood is bnrnt 
to ashes, arnl these ashes af'terwa1·ds washed repeatetlly 
\\ith water till it comes off free from auy taste, antl if 
t11is liquid is filtrated and evaporated to d1·yncss, the sub
stance which 1·cmains behind is potass; not, however, in 
a state of pul'ity, for it is contaminated with several other 
substances, but sufficiently pure to exhiUit many of' its 
]1ro11ertics. In t.his state it occurs in commerce under 
the name of' potash. When heated to redness, many of 
its impurities arc bu1·nt off; it becomes much whiter than 
befol'e, and is then known in commerce by the name of 
}lCarl ash. Still, however, it is contaminated with many 
foreign bodies, and is itself combined with cat·honic acid 
gas, which blnnts all its properties. It may be obtained 
11crl'ectly Jrnre by the following t>rocess: 

1. Mix it with twice its weight of' quicklime, and ten 
times its weight of pure water. Boil the mixtu1·e for 
some liou1·s in a clean iron vessel, 01· allow it to remaiu 
for 48 hours in a close glass vessel, shaking it occasion
ally. 'l'he11 pass it throngh a filte1'. Boil the li11'1ill ob
tainc<l in a sihcr vessel ve1·y rapidly, till it is so much 
concent1·atecl as to assume when cold the consistence ol' 
honey. Then Jlour upon it a quantity of alcoliol c·qual 
iu weight to 011c-thil'll or the pend-ash employed. Shake 
the n1i."t11rc, 11ut it on the fire, let it boil for a minute or 
two. then pour it into a glass vt•ssel ancl cork it up. 'l'he 
solution gradually sepa1·atcs itself into two strata; the 
lowest(co11sists or tlte impul'ities, p:1rtly disc;olvcd in wa
ter and pal'lly in ~l solid state; the upper most consists 
of the 1rn1·e putass llisso)red in alcohol, aml is of a red
dish-brown colonl'. Decant this <1lcohol solution into a 
silver ~ason, anti cvapornte it rapi~ly till a ~lack cllar1·y 
crust forms on the surface·, and the liquic.l below acc11iires 
surh coasistenco as to become solitl on cooling. Then 
remove .the lilack c1·ust, and pour_ the solution into ;1 
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porcrfa.i11 n~stl. When cold, it concretes int.i a fine whitfl 
suUstacr, wliit:h is purr pot11ss. It must lrn Uroken to 
piecrs, an<l put i11to an air-tight plii<&I. 

1''01· this process we al'e iu~cutcd to Bc1·thollct. The 
following, which was pl'Oposcd Uy Lo\\ ilz of l'etc1·s
lmrgh, is Jess expeusi,·c. The potash ul' commerce and 
quit.:klinw a1·e to be boiled together as allo\'C dt•sc1·ibcd. 
The filtcl'ed liquor is then to lie c1•aporatcd till a thick 
pellidc appears on its smface~ aud aftcrwal'lls allowed 
to cool; and all the crystals which lia,'c formed a1•c to 
IJc separated, fo1• they consi~t of f'o1·eig11 '-alts. 11'/1e C\'a
poration is then to he co11ti11ued i11 an i1·on pot; aml, du
ring the p1·ocess, the pcllicJe \\ l1icl1 forms on the s111face 
is to be carefullv taken otf with an iron skimmer. When 
no mo1·c pellidC appeal's, and whrn the mattrr ceases 
tu boil, it is to be taken off the fire, and must lJe con
stantly agitated with an iron sµatula while cooling. 1t 
is then to be dissoln~<l in dou/Jle its own weight ol' coltl 
water. This solution is to be Jlltr1·c<l a.nd eYapornted in 

:oJ·~~~rtg)~~:),0 ftift1 ;\~i<;'br~~~~uts: d~~>~~'ii~ :.~gtt~1Ji;~r~;;:t~~j~: 
If the mass consolidates e\'et·so little by cooling·. a sm•dl 
quantity of water is to be added, anti it must Ue heated 
again. 'Vhen a suflicient 1111mber of crJstals have bren 
formed, the liquor which S\\ims over them. and \\ hich 
has assumed a very brown colour, must be <leta1Jted uff, 
and kept in a well-closed bottle till tile bl'own mattrl' 
has subsidc<l, and then it may be evaporated as befure, 
and more crystals obtained. 

The theol'y of these processes is obvious: the lime sr-
1>arafos the cubonic aci<l, fol' which it has a strnn~ct· 
nfllnity; a11<l the a1coho1 m· tile evaporation sepan1.trs' aH 
the other fo1·cign ingredients. 

As potass is ucvcr obtained at first in a state of p111·ity, 
but always combined with carbonic acid, it was Jong be
fore chemists understood to what the changes 111·ocluced 
upon it by lime were owing. At last, i11 1756, Dr. IlJnck 
proved, Uy the most ingenious and satisfactory analJsis, 
that the potass which the world had comiderctl as a sim
ple substance, was really a compu1111d, consisting· ol' pot
ass a11d carbonic acitl; that lime <.leprjvcd it of' this acil.1· 
and that it became more active by becoming more simp1t.< 

That I>otass was known to the ancient Gauls <'tnd Gel'
mans cannot be tloubtecl, as they were the inventors of 
soap, which, Pliny informs m~, tl:ey compoc;e<.J of aslirs 
antl tallow. These ashes (for he mentions the aslies of 
the I.leech tree particularly ~, were 11utl1ingelsc but JhJtass; 
not, however, in a state of purity. The x.uu.:, too, men
tioned by Al'istophanes and l,lntn, <1ppea1·s to have IJren 
a Jey made of the same kind of :tshl's. The alchvmists 
were well acquainted with ii; and it has bcrn in. every 
period very much employed in chemical resra1·clics. it 
was Jong tlistinguishe~I among us by the nnme of Y<'g"C

talJle alkali, because it is obtained from vrgrtables, anil 
because it was)o11g thought tu be peculiar to the vegetable 
kingdom; lrnt this is 11uw known to be a mistake. It\\ as 
callr~I also salt ol' tarta1·, because i~ may !Jc obtainrtl hy 
lmrmng tile saltcallrtl tartar. l\11'. Kirwan has ginm it the 
11ame ul' t&1·tat·in, D1'. PonrS4'.111 has calll•c.l ii \C'f!rtlkali 
Klapl'Olh kali, and Dr. Black lixira. By most °C1·itisl; 
chemists it is called potash: but this term, i11 ClHlltMn 
hrnguagr, signifies the carbonat or \IOtass, 01' the Jml<'t'iS 
ol' cu rm11e1·tc. }<'or in fact, till llerthollct l"'~lbheJ his 
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;i1•u,·css in t!1e yca1· 17S6, chrmists had never cxaminc<l 
potass in a state cJf compl ete pm·ity. 

tJ. Potnss is a bl'ittlc suU;0ita11ce of a wl1itc colour, ancl 
.l c;mcll 1·c.scm1Jl in$; that "ltich is pc1•ccin-d tluring the 
,-;J acking of r1uicklime. Its taste is l'ema1·lrnbly acrid; anti 
L is Sl> rxcecdi11gly cnnosi\·e, that \\li en applicU to any 

part or the body , iL destroys it almnst ins1antaneously. 
011 account of this property, it has been called caustic, 
and is often used Uy surgeons under the 1rnme of Lile po
tential cautery, to open al.iccsses, and to destroy useless 
0 1· hurtful excrcstcnccs. Its specific g1·a,~ity is i.:-o. 

'Vltcn heated it rnelts; at a retl heat it swells, and cva
poratrs slowly in a white acrid smoke. A stro.ng heat 
g·ires it a greenish tinge, but produces no other alte1·ation 
in it. Potass is not altered, IJy exposure to light. 

'Vhcn cxpnscd to tl1c air, it soon att1·acts moistu1•c, and 
is convuted into a liquid; at the same time it combines 
tdth cal'l.rnnic acid, for which it has a skong affinity. 

.:; . It has a ve1·y strong affinity for wate!'. At the com
mon temperatur~ of the ail', one part of w~tter dissolves 
two parts of potass. The solusion is tt·ansparent, very 
dense, and almost of the consistence of oil. It is in this 
state that potass is usually employed by chemists. When 
four pa1•ts of potass in pow<.le1·, and one of snow at·e mix
ed together, the mixtu1·e becomes liquid, and at the same 
time aUso1·bs a. quantity of caloric. This mixture was 
employed by Lowitz to produce artificial cold. When the 
aqLleous solution of potass is evaporated to a proper 
consistency, the potass crystallizes. The shape of its 
crystals is very different, accord in~ to the way in which 
they have been produced. When allowed to form spouta
ueously, they are octahedt·ons in gl'Oups, and contain 
0.4S of watel'. 'Vhen formed Uy evaporation on the fire, 
they assume the figtll·e of very thin trans11arent blades 
of extraordinary magnitude, which, by an assemblage 
of lines crossiug each other in prodigious numbers, pre
sent an ;.\ggregate of cells 01· cavities, commonJy so very 
close, that tile vessel may he inverted without losing one 
drop of the liquid which it contains. 

4. Potass shows no disposition to unite with oxygen, 
11either is it a)tered by the action of any of the compounds 
into which oxygen enters. though it has a strong tcmlen
cy to unite with sevct·al of these compounds. 

5. It unites with none of the simple combustibles ex
cept sulphur. Carbon and hydrogen do not act upon it 
at all; neither cJoes it produce any alteration in them, 
I.Jut it acts upon phosphorus with consitle1·able ene1·gy. 

'YfH:n three parts of sulphur and one·} of potass are tri
turated together in a glass mortar, tile sulphul' acquires 
a green colour, the mixture becomes hot, and exhales 
an aliaceo11s odour. It gradually attracts moisture from 
the air, and is totally soluble in water. When two puts 
cf 1mtass antl one uf' sulphur are heated in a cn1ciLJe, 
they melt and combine, a1Hl form sulphurct of potass. 
The potash of rommel'ce may be also employccl; for tltc 
car!.ionic acid separates i11 tlie fo1·m of a gas during the 
combination of the potas9 and sulphu1·. "'When the fusion 
is r.omplete. the s11lphurct is to be pourl'll upon a mm'lile 
slab; anU as soon as it coagcals, it must Uc broken to 
pieces. and set by in to a well.corked phial. 

Sulphuret of potass, thus pi·cpat·etl, is of a brown co
lour, not unlike the lirnr of animals. Hence it was f'nl'
mealy called hepar sul11huris. "liver of sull'hul';" hut 

when exposed to thr ai1·, it soon Uccorncs grrrn. a1Hi even 
wliitc. It is har·d, brittle. and tias a glassy fracture. It~ 
taste is acritl~ caustic, :llld bittrr .• an<l it lcn,·es a brown 
stain upon the skin. lt has no other smell than that of 
sulJlimed sulphur. \Then exposed to a Yioknt heat the 
sulphur sublimes. and tlie potass remains iu a st.ate of 
purity. This sulph111'ct con\'erts vrgctabJe blurs to green, 
and soon destroys tliem. When heatetl \.Vith chueoal, it 
dissolves, and corn!Jines with it. 

'Vhen sulphuret of potass is exposed to the air. or when 
it is moistened with water, its properties very soon 
chang.e. It acquires a green colour, ant.I cxhaks tl:e 
odour of sulphureted hydrogen gas. This change is ow. 
ing to the formation of a quantity of 1rnlphurcted hydro .. 
gen, in consequence of the decomposition of the water. 
'l'his new.formed sulJstan ce combines with the sulphuret, 
nntl converts it into hyt.lrogc1rn.tcd sulphuret of potass, 
\Yhich is soluble in water, aml has a brownish green co
lour. It may be for•med also by boiling in water two parts 
of potass and one part of sulphur. Sulphuret of pntass 
produces no change upon air, but hydrogenated sulphu
ret gradually al.isor·bs oxygen. ·when inclosed in a vessel 
with a 'luantity of air, it soon absorbs all the oxygen of 
that portion, and leaves nothing but azotic gas. This 
fact, which was first observed by Scheele, induced him to 
use hydrogenated sulphuret to measure the quantity of 
oxygen contained in any given portion of atmospheric 
air. Hydrogenated sulplrnret is capable of oxydizing 
and dissolving almost all the metals. We are indebted to 
M. Berthollet for the first accurate account of the differ. 
ence between these two substances. 

Potass cannot be combined with pllospl1orus by any 
method at present known. But when potass, dissolrcd in 
water, is heated over Jlhosphorus in a retort, the watel' 
is gradually decomposed, part of the phosphorus is con
verted into phosphoric acid, and ag1·eatquantity of phos
phureted hydrogen gas is emitted, which takes fire as 
usual as soon as it comes into contact with the air of the 
atmosphere. It was by this process that Gemgembre 
first obtained 11hosphureted hydrogen gas. 

6. It docs not appear that potass is capable of uniting 
with azote, or eve11 of acting on it at all; but wilh mu· 
riatic acid it unitesvet·y readily, and forms the compound 
known by the name of mm'iat of soda. 

7. Potass does not combine with any of the metals; 
but some of the metals which have a strong affinity for 
oxygen, when put into a solution of potass in water, es
pecially if heat is applied, arc gradually oxydized. This 
is the case with molylJdenum, zinc, and iron. Tin also 
is oxydized in a very small proportion; an<l this seems 
also to lrn the case with manganese. 

It is capable of dissolving a considerable number of the 
metallic oxides; and in some cases it deprives them or a 
dose of their oxygen. Thus, when poured upon the red 
oxide of iron it soon co11ve1·ts it into the black. The 
cause of this change is m1known. It has 1.Jeen asre1•tain
ecl, that the oxides of the following metals al'e soluble in 
potass •. 

Tin, 
Nickel, 
Zinc, 
Antimfmy, 
Tcllu1·ium, 

Arsenir, 
Cobalt, 
Manganese, 
Tungsten, 
Molybdenum. 
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But the natn1•c of these solution< ha. not hill:el'l<> berl\ 
examined with any tlcg1·ce of attention; though tltc su!.J -
ject is rcnrnr•kal.tly cm·iuus, and prnmises tn throw light 
'uot11 upon Urn nature of alkalies a.nd metals. 

'J'hc affinities of potass at•c as follow: 
Sulphuric acitl, Citric, 
Nitric, Lactic, 
Muriatic, BP.nzoic, 
Pho!'phoL·ic, Sulphurous,. 
F'lutn·ic, Aretic, 
Oxalic, Saclactic, 
Tartaric, Boracic, 
A1·scnic, Carbonic, 
Succinic, Pl'lls~ic. 

Potass has nevel' yet been decomposed. Several rhe
mists, indeed, hare conjectured, that it is a compou11c\ of 
lime and azote: antl some persons have even endea\·ouL'
ed to prove this by experiment; but uone of their proofs 
arc at all satisfacto1·y. 'Ve ought, therefore, perhaps, in 
strict proprif'.ty, to haYc assigned it a place among om· 
enumeration of simple Uodics in the article chemistl'y; Uut 
as it is cxcludetl by most at' the foreign chemists, we 
thought it least likl•ly to pl'Omote confusion to follow their 
at·rangemeul. Besides, we are certain, from a variety 
of facts, that all the alkalies are compounds. One of 
them has artnally been decompoundetl; antl the othe1· l\rn 
have been detected in the act of formation, though the in
gredients which compose them have not hitherto been dis
covered. 1t1ol'veau and Desormes indeed announced, 
some time ago, that they considered potass as a compound 
of hydt·ogcn and lime. '.I'heil· chief proofs were the ap
pearance of lime, when the salt, composed of hyperoxygc
nizcd muriatic acid and 11otass, i~ strongly heated with 
phosphoric acid iu a crucible of plantinum; and a mani
fest comlHtstion together with the deposition or lime, when 
charcoal and potass arc in like manner exposed to a sfrong 
licat in a platinum crucible. But thesr, nnd the othel' ex-
11el'imental proofs, being examined by Da1Tacq, that ac
cu1·ate chemist ascertained that the results obtained by 
Deso rm cs and Mon"cau WC'l'C owing, in most cases, to the 
im1mrity of the potass with which th"Y ha<l made their 
expel'imcnts; while in others, they hatl drawn wt•ong in
ferences from mistaken resemblances. Theil' hy11othcsis 
of coursr cannot IJe maintained. 

Potass is of the highest importance, not only in che
mistry, where it is employed for a g1·eat variety of pu1·
pnses, but also in many uts, a11<l manuractures; as wash
ing, l:,feaching. dying, glass-making. an<l othet's, as will 
ap11ear 011 an inspection of these a1·ticles. It is em11loy
cll also i11 su1·gcry and medicine. 

P01'A1'0E. See SoLANUM. 
l 10TENT, or PoT~NCE, in hernl<lry, a term for a 

kiu<l ol' a cross, whose ends all terminate like the head of 
arrulrh. 

1JOTEN'l1ILLA, sili1er-1Vec<l. wiltl tw1sey, or cinque
joil, a grnus of the pentagynia or<le1', in the icosamh•ia 
class of plnnts. ~ml in the natural method ranking under 
the ssth order, scntkosre. 'The calyx is decemfid; there 
ar·r five pcto1ls; the seeds 1·oundish, nakedt and affixed to 
a small tl1·y rcceptadt'. 'l'hC'1·e arc S2 ~pccies, the most 
uoted nre: 

1. The fruticosa, or ~hrnbby potentill:-i, commonly cal
led shrub-cinr111efuil. This is a beautiful deciduous flow-

p 0 '1' 

nring s!\l'uh. \Vortl1y n place in C\'f'1·y cul't•)ll~ colI1•._iiun• 
It g1·ows wild i11 Yorks!ii1·C', am! olhl'l' 1101·fhern p;1rto; ot 
England, &c. Ont has br.c11 lr>ug rulti\·atrd in h:u·dl·ns as 
an m·1iamcntal shrub. 2. Tl11· n•pLrns, or tTi: ·pin;.; .·om
mon five-kaHd putentilla. 01· fin·-icared gr;.\:-;_..,. 3. Tile 
r1qrnstris, or mountain upl'i.~ht cinqucfoil, liaYi11~ thll 
.stalks terminated by sinnll ·wl1i tL· llu\H'J'S. 4. Tit!' n·da, 
or erect seven Jolted yellow cinrtnefo il. ha.-.; tl1c sta lks 
terminatec\ by corymUosc duslrl's of ) l'llnw lfowr1":L .~. 
Th e fragaroi<lcs, or sl1·awl.Jc1·1·y-liku t1·aili11g pnteulilla. 
1'1iis species Lcars a g1·cat r csc:mtila11cu to the small stt•. 
rile strawlJerry plants. 6. The a1·g,.11tr.1, si ln1·y up
right potrntilla, with small yellow ll1rners. 

All these plants fio\YCI' in J1111e a11t.I July; t!1c flowns 
nrc composed each of five roundish 1jetals, and alJout no 
stamina. They arc all very h:l!'dy, arnl nrny be em
plnyctl iu the t.HITcrent com1nu·tmen{s of the plNU1Ul'e 
grountl. 'rheir propagation is ,-e1·y em;y. 

POTERIUM, garden b11rnell, a genus of the polyan
dria order, in the monrecia class of plants, and in the na
tural method 1·anking under the 54th order, miscellan('re. 
The ID <\le calyx is tetraphyllous; the corollr\ q11atl1·ipar· 
tite; and.there are from SO to 40 staminn. 'I'he female 
calyx is tetraphyllous; the col'olla qnadl'ipai·Lite; there 
are two pistils; the bell is formed of the indurated tube 
of the col'olla. There are five species, the most rcmark~-
1.Jle are: 1. The sangnisorlJa, or common gat·dcn burnet. 
rrhis species grows wild in England in chalky soils, LJUt 
has been long cultivated as a sallatl-hel'IJ fot· winter and 
spring use, it being of a warm nature; the young lealcs 
arc the useful parts. It is pet·e11nial in rool, arnl l'etains 
its radical leaves all the year, but the stalks are annual. 
2. The hybridum, hybl'id agl'imony-lcaved Monlpellier 
Uurnet. This species orten provrs l.tiennial; hut, hy cut
ting down some of the stalks bel'o1·c they flower, it will 
cause it to multiply at bottom, anti IJecomc abicling. s. 
Portcrium spinosum, slirnbby spinous burnet or Ct·eta. 

Burnet is of a co1·dial nah11·c; in summer, the leaves 
al'C usetl for cool tankards, to gi\'C. the wine an agreeable 
flavo111'. The powder of the root of the first species is 
commcndccl against spitting of IJlooi.1, bleeding at the nose, 
dysenteries, ant.I deseases attenrled with violent secretions. 
Jn winter and spring, the young tender lea\'C'i are used 
in salads. lts uses as foud for caltle are well known. 

POTllOS, a genus of the polJandl'io 01·ck1" in the gy. 
nandria class of plants. The sp:tlha <ll' sheath is a simple 
spadix co,·ercd; there is no Ct1l; x, but four Jidals, and ~1s 
many stamina; the berries Uis pe1·mous. 

1->0'rSTONE, a mincr·aI found in nests aml beds, and 
is always amorphuu'I. Its structt.11·c is ol'tcn slaty; frac
tnl'e undulatrng;ly foliated, grensy and l.11·ittlc. Specilic 
gl'avity from 2.85 tu S.02. Colour grey, with a aha.tie of 
green, and some!i mes of red or yellow, sometimes lcek
g1·ee11 and sometuncs spcr.kled with red. Pot.stone ii uot 
much affected by the fire, and is made into utensils for 
boiling water: hence itq name. It cousists of 

38 magnesia 
SS silira 

7 alumina 
5 it-on 
l ca!'trnnatof lime 
1 f:luo1·ic achl 

POTTERY, the mauufactnre of carthrn wa1e, or the 
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art nf makin.~ ea1·ll1~n vc~st'ls. In a gcnrral sensP, there
forr, it appli f' <\ to all the diffcrrnt lffauthes. Src DELFT· 
WARY., STOSE-w.um, and Ponc:EJ.AIN, &.c. In a more 
1rnrliri1la1· sru'il' it i!'J ro11fi11cd to the coa1·st•r ki1Hls. surli 
as the makiug of ~ardcn·p'1ts. &c. The whrcl au.I lathe 
~1·e the rl1irf ancl almo!oit 1hr only insh·11n11.•11ts in pultc1·y: 
the fil'st for large work-;, and the last for small. The 
potte1·'!S "l1l·tl n111sisls p1·inripally in the unt, whirh is a 
'Lcam m· axi~, \\ husc foot or pivot, plays perpcnt!iculady 
t•ll a frcl"storu.• sole or bottom. Fl'om the four corners of 
thi~ l.Jeam, which dors not exccrd two fret in l1rigl1t, a1·isc 
fo111· iron bars. called the spokcs of tl1c \\ hetl; '' hich fu1·111-
ing lliagonal lines with the beam, tksccml am.I arc fasten· 
ul at bottom tn thl~ edges or a stron.; wooden cirrlr, four 
feet in diameter, pCl'fcctly like the frllurol' a coach-wheel, 
cxcr11t that it has neither axis nor radii. and is only joiuetl 
to the beam, which serves it as an axic;. lly the irnn bars. 
'J'he top of the nut is Oat, ofa circular figur<', anti a foot in 
diameter; and on this is laid the clay which is to be turn· 
ed and fa•hioncd. The \\-h<·el thus disposed is enrompas. 
sed with four sides orfour dilferent pieces uf wood fasten
ed on a woodl"n frame; the hind.piece, which is that on 
which the workman sits, is made a little inclining to
wards the whe<I: on the fore-piece is placed the prq1ar
ed earth; on the side-pieces he rests his feet, and these are 
made inrlining to give him more or less 1·oom. Ha,·ing 
11rtpared the earth, the potter fays a round 11iece of it 
on the circular head of the nut, and, sitting down, turns 
the wheel whh his feet till it has got the proper nlodty; 
then, wetting his hands with water, he presses his fist or 
his finger-ends into the middle of the lump, and thus 
forms the cavity of the vessel, continuing to witlrn it 
from the middle; anil thus turning the inside into form 
with one l1and, while he proportions the outside with the 
othc1-, the wheel constantly turning all the while, and he 
wetting his hands from time to time. Wheu the vessel 
is too thick, he uses a flat piece of iron, somewhat sharp 
pn the edge, to pare oft" what is redundant; and when it 
Hi finished, it is taken oft" from the circular head by a wire 
passed under the vessel. 

'l'he potter's lathe is also a kind_ of wheel, _but more 
simple and slight than the former: its three clnef mem
bers are an iron beam or axis three feet and a half high, 
and two feet and a half in diameter, placed horizontally 
at the top of the beam, and serving to form the vessel 
11pon; and another larger wooden wheel, an of a piece, 
Q...,e incluls thick, and two or three feet broad, fastened 
to the same b<>am at the bottom, and parallel to the ho
rizon. 'fhe beam or axis turns by a pivot at tile bottom 
in an iron staml. Th.c workman gives the 1aotiun to the 
lathe with his feet, by pushing the great wheel alternately 
with each foot, still gi,-ing it a greater or lesser deg1-ee 
of motion as his work requires. They work with the 
lathe wit~ the same instruments, and after the same 
manner as with the wheel. The mouldings are formed 
by holding a piece of wood or iron, cut in the form of the 
moul<ling to the vessel, while the wheel is turning round; 
but the feet and handles arc made by themselves, and 
set on with the hand; and if there is any sculpture in the 
wnrk, it is u!lually done iu wooden mouhfs, and stuck. on 
piece by piece on the outside of tlte Yessel. Fo1· the 
glazing uf the work, see GLA:UI<<>· 

1'0 UN CE, ;um sandarach pouruled and sifted very 
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nnr, to rub on pn1ier, in order to presorrn it f1"m sink
ing, and to make it more fit to \Hite upon. Pounce ia 
also a little heat nf charcoal dust, inclosed in a piece of 
musEn 01· some otht•r open stuff to be passed over boles 
prirkl·d in a work, in order to mark the lin<"s or des.ipR 
on paprr. silk, &c. placed uudrrncath; whirh are tu be 
all<'rwards finished with a pm a11d ink, a nel'dle, or tbe 
likr. This kind of 1muncc is much used by embroidel"el'S, 
ti> ti-ansfrr 1hril- patterns upon stuffs; hy lace-maken, 
and sometimes also by eug1·:nt•1·s. 

POCN D, a standard-weight, fu1· the 111·01101·1ion and 
subdi' is ions of\\ hich, see "·~IGUT. 

Pourrn nlso denotes a mo1wy of account; so callt1I be. 
cause the ancieut pound ur sihe1· weighed a pound ta"Oy. 
Sec l\lo•>:Y. 

I'OVRSUIVANT, or I'uRSUIVANT, in hrraldr7, the 
lowe~t order of olliccrs at arms. The puursnh·ants are 
properly attendauts on the heral<ls, when they mar.ha! 
JrnUlic ceremonies. Of these, in England, there were 
forme1·ly many, hut at p1·esc11t theJ"e a1·c only four, Tis. 
bluc .. mantle, rouge.cross, ro11,t;"c-dragun, and 1•ortcullicr, 
Jn Scotland, there is nnly om• king at arms, who iaatile4 
lion, and has no )Pss than six J1eralds, atul as many pour
suirnnts, and a great many messengers at amia uadtr 
him. 

POWER, in mechanics, denotes any force, whether .r 
:e~1~1;1~l:~dr~~ a8 .:~;Iii~~;, !~~d~'-!::tl~r~~t::'m~~io~-~ 

l'owmts, in a1·ithmetic and algebra, arc nothing ht 
the products arising from the continual multiplication or 
a number, or quantity, into itself: thus, 2, 4, s, 16, 92,. 
&c. a1·e the J•OW<'rs of the numl.lf':r 2.; and a, a21 ast a,41 6' 
the powers of the quantity a; which operation is callttl 
involution. 

Powers of the same quantity are multiplied by oni, 
adding their exponents, and making t~1.eir 

1
sum thee~ 

nent of the product: tl>Us, a• x a• = a + - a•. Apia, 
t11e rule for dividing powers of the same quantity, ii .. 
subtract the exponents, and make the dilfereoce IH 

exponent of the quotient; thus, ~:=a c_i .. 44. 

Negative powers, as well as positiYe, are moltiplietny 
adding, and divided by subtracting their exponcall, u 
above. And, in general, any positive power of a, mul
tiplied by a negative power of a, of an equal espoaent, 
gives unit for the product; for the positlrn and negativa 
destroy each other, and the product is a0 , which is equal 

to unit. Likewise, : = : = a -
5 

+ 
2 

-= a - ' • ~ 
a-2 _i+s t 

and a=' = a = a' = a=>· And, in gene-

ral, any quantity placed in the denominator of a r .. action, 
may be transposed to tbe numerator, if tbe sign or i• 

I I 
exponent be changed: thus, ;;; = a - ', and -;=-. - •'· 

m 
The quantity a ex1ires~s any power o~;,!n genenl; 

the exponent 1n being undetermined: and a e"Jlft-
1 ;}ii' or a negative power of ti, of an equal exponent: anti 
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1n -m 1u.-m n a x u =a = ct? = t. Again, ct express~~ 
1n 1t 1U. +'fl, l (l any other power of a; and a x a = a : anc -;?i 

=am-a. 
'ro raise any simple quantity to its seconcl, third, or fourth power, is to add its exponent twice, tlil'ice, ot' four times to itsclr; so that the second power of any quantity is had by doubling its exponent; aud the third, hy tripling its exponent; and, in general, the power exp ressed by 111, of >1ny quantity, is had by multiplying the ex-1•011ent Uy m: thus the sccou<l power, 01· square of' a, is 

2 x 1 3 x 1 
ft = a2; its third power, a = a 3 ; and the mth 
1mwer of a, is am X 

1 
=am. Also tlie square of a4, is 

2 X 4 3 XI a =as; the cube of a~, is a = a12; and the mth 
4xm 

power of a 4
, is a . The square of ~.,,1J ~;i i~1~

2 b2 c2
; 

its cul>e a3 b3 cJ; and the mth power, a b c . See 
ALGElHtA. 

Pow ER, in law, i.;; an n11thnrity which one man gives to another to act for him; and it is sometimes a rcse1·vation which a person makes in n conveyance for himself tu do srmic arts, as to make leases or tl1e like. 2 Lil. Ahr. 339. 'l'hus power of attomey, an instrument ur tlcc<l whel'eby a person is authorized to act fo1· a11otlie1·, either 3·rncraJly, nt· in a specific transaction. See A~ENT, IlnoKER, Dmrn. 
PowER q.f tl1e com1f1f, contnins the ai<l anti attendance or all knights, g~ntlemen, yromcn, laltom·rrs, servants, npp1·c11ticcs, and all other.It atwve the age of fifteen years v. ithi11 the county. 'l'his the sl1t~l'iff at any time may mise. to :tssist him in the rxcc11tion of a precept of 1·cstitutinn. rl'hc power of ihe COUJJty is also cailc<l tJJC }JOSSC Comita. 

tu'i. 
POX. or SMnr. Pox. Src M1mrcurn. 
l'ltACTI CE, 01· 1·11l('s of pn1rtice, a--1·c certain com}){'ntlinus wa) s uf working the 1·ulc of proportion, 01· gol<l· c111·11\e. Sre An11'HMET1c. 
PILECIP.E:, a wr-it commnmli ng tl1c tlrfcmlant to do the tl1i11g rcquir·ccl, or to show cause "liy lie hath nut 

do11C il. 
l'RA·:MUNIRE. Thi., punishment is infticfctl upon Jiim , ... 110 t.lct1ies the ki11g"s supremacy the second time; U(lOU him who afihm!I; thr- a11tho1·ity of the pope, 01• 1·cf'nst•s t11 take tlic oath of sup1·emacy; upnn such as are seditiou..; talkers of the itdit'l'ita11cc of the Cl'OWll; an<t upou ciurh as allinn that there is any obligation l>y any o;Hlt, C11\rna11l, or r11gag1~.menf. whatsnt•ve1·,fo cml('a\'Our a c!langl' of gover11111t·11t (~itl1rr in rhurch 01· statr; 01· 1.Uat both or eiLhH l11rnsc of parlia1w•11t have or has a lrgi~lath·r powrr \\ ilhnut t.hc king, ~r. 
Tli<' ,iud,i;mcut in vrromu11irc at the suit of the king, :tgainsl thl' dcfc·ndant lleing in }ll'ison. i1.1. thathesliaJI be out of' the kin~'s prutertion; that his land s an<l fo11cmc11ts. p;ootls anti thnltks, 'hall he fo1-fl'ited to tbc king; and that his hmly shall remain in p1·ison at the ki11g's plra. surr; but if the dl'fc111h1nt is rf}mleninc•I upnn his default of not npprariug, "l1rthcr at the suit uf t!tc king or pa1·ty, the Silllll' j ud_gmcut shall bo given as to Urn bciug out of 

PRE 
the king's lll'Oledion and the fo1fcit1fre; ht instead of tJ,~ clause that the hotly sh•ll l'emain i:i p1•i,on, there shall l>e an awal'll of a capiatur. Co. Lit. 129. f] pon an in · dictmtnt of a prannunil'e, a peer of tl1c realm shall not be ll'ird by his peers. 12 Co. 92. 
PRAG~lATlC SANCTION, in the ciril law, is defined to be a rescript, 01· answcl' of the so"·ercign, delivered by alh•icc of his council, to snmc college, 01·tler, 01· body of people, upon consu ltiug him on some case of their com munity. The like answer given to.any particular pe1· son, is called simply rcscript. 
The term pragmatic sanction, is ch iefiy ap1>lied to a settlement of Charles YI. emperor of Germany, who, in the year 1722, having no sons, settled his lie1•editary <l~· minions on his eldest daughter, the archduchess Maria 'rhcresa, which was r."nfirmcd by the diet of tl1c empit·r, and guaranteed Uy Great Britain, France, the StatesGrne1·al, and most of the powers in Europe. 
PRASE, in mincrnlogy. See Qu.rnTz. 
PRASIUM, in botany, a genus of the gymnosperrnia order, in the tlidynamia class of plants, and in the natural method ranking under the 42d order, verticillatre. There are four monospel'mous berl'ies. The1·c are two species. 
PREBE~DARY, an ecclesiastic who enjoys a prebend. Tiie difference between a prelteut.lary a1HI a canon is, that the former recci\·es his p1·e!Jcn<l in consideration of his officiating in the church; but the latter merely by hi! being received into the cathed1·al or collrge. 
PRECEDENCE, 01· P1mcEDBr<cr, a place of honour to whicj1 a person is entitlml; that is either of courtesy or of ri$ht. 'rhe forme1· is that which is due tc> ~-ge, r,s .. tate, &c, which i~ regulated by custom an<l civility: the latter is $Cttled by authority, antl when broken in UJ>on ~ives an artion at law. Tile following taLle will exhibit the Ol'<lcr of the TH'ecl'dency: 

Jl table of prccedcncy ef """ an1l women. 
Thcki111;. 

1'1·i11cc of 'Vales. 
King"s sons. 

Ki11g's l>rolhcrs. 
King's uncks. 

Kingls grant.lsons. 
Kin;:fs l>ruthCl·s or siste1·s sons. 

Archbishop of Cantcl'bLil'y, lol'd ]ll'imate of all England. 
Lol't.I high chancellor~ ot· lu1·d keeper. 

Arclihishop of Yol'k, iwimate of England. 
Lol'd high treasurer. ·} Being of Lol'd p1-rsidcnt of the pri1•y council. the dcg1·ce of 

Lord privy seal. ba1·ons. 
Lord high constable. 

Eal'l marshal. 
Loni high admiral. 

Lor1l steward of his majesty's household. 
Lord d1aml>c1·lai11 of his majest_y's household. 

Dukes according to tlll'fr patents. 
Ma1·quisses accordin5 tn their patents 

Dukes eldest sons. 
Eal'ls according to thl'il' patents. 

~larqui-,sts eldest sons. 
Dukes younger sons. 

Viscounts according to thrir patents. 
Earls eldest sons. 
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~Iarquisscs youn.;et• sons. 
Ui'ihnris of Lornlcn1, Du1·ham, Winchester, antl all other 

Uishops acconli11g to thei1· seniurity of consecration. 
llarons according to their patents. 

S11cakc·1· of the house of commons. 
Viscounts eldest sons. 
Eads younger sons. 
Bamns eldest sons. 

Knights of the garter. 
1">1·i ''Y councillors. 

Chancellor of the exchequer. 
Chancellor of the duchy of Lancaster. 
Lord chief justice of the king's bench. 

Mastet· of the rolls. 
Lord chief justice of the common 11leas. 

Lord chief baron of the exchequer. 
Judges and barons or the <legeee or the coife or the said 

court according to seniority. 
Bannerets made by the king himself in pei·son un<le1· the 

royal standard displayed in an army royal, in open 
war, for the term of their lives aud no longcn. 

Viscounts youngci· sons. 
Ilal'Uns younger sons. 

Baronets. 
Banncrcts notmacle by the king hirnse!rin person. 

Knights of the Bath. 
Knights batchcllors. 

Eldest so11s of the younger sons of peers. 
Baronets eldest sons. 

Knights of the gartci"s eldest sons. 
Ilannercts eldest sons. 

Knights of the bath's eldest sons. 
Knights eldest sous. 

Daroncts younger sons. 
Es<1uircs ol' the king's body. 

Gentlemen or the privy-chamber. 
Esquires or the knights of the bath. 

Esquires by creation. 
Esquires by office. 

Younger sons of knights of the garter. 
Younger sons of baronets of lrnth kinds. 

Younger sons of knights of the bath. 
Youngtr sons of knights bachellors. 

Gentlemen entitled to bear arms. 
t:krgymcn, banisters at law, officers in the navy and 

armv who are gentlemen by profession. 
· Citizens. 

Burgesses. 
Jl table of precedency of women. 

'rim queen. 
Princess of Wales •. 

Princesses <laughters of the king. 
Princesses and duchesses, wives of the king's sons. 

Wives of the king's brothers. 
'Vins of the king's uncles. 

Wive• of the eldest sons or dukes or the blood royal. 
Daughters or dukes of the blood royal. 

"'ivcs of the krng's ln·otbers or sisters sons. 
Duchesses. 

l\iarchioqtsses. 
Wives of the eldest sons or dukes. 

Daughters or dukes. 
Countesses. 
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""iveR of the eldest sons of marquisscs. 
Oa11gl1tr1·s of mantuisscs. 

" rives of lhc youn.~l'l' suns of dukes. 
Viscou11tcsscs. 

Wins of the c1dcsL sons of cads. 
Daughlel's ol' cads. 

'Vives of the youuger- sonci of mal'quisscs. 
Ba1·011esscs . 

\Yircs of the eldest sons of visrounls. 
Daughters of visco:mt:s. 

"rh·es of the youngc1· sons of t'arl.:;,-. 
"

7 i\'Cs of the ell.lest sons of lrnt·o11s. 
Daughters of Lrnrons. 

Maids ol' honour. 
\Vives of the youngc1· sons of viscounts. 
" 'ives of the younger sons of baruus. 

Baronetcsses. 
Wives of knights or the garter. 

"'ives of bannerets of each kind. 
'Yins ofthe knights of the bath. 

Wives of knights bachelors. 
Wives or the eldest sons of the younger sons or peers .. 

Wives or the eldest sons of baronets. 
Daughters of baronets. 

Wives of the eldest sons or knights of the ga11el'. 
Daughters of knights of the garter. 

Wives of the eldest sons or bannerets. 
Dangl1ters of bannerets. 

Wives of the eldest suns of knights or the bath. • 
Da11ghte1·s of knights of the bath. 

Wives of the eldest sons of knights bachelors. 
Da11gl1ters of knights bachelors. 

Wives or the younger sons of baronets. 
Daughtei·s of k•ights. 

Wives of the esquires of the king's botly. 
Wives or the esquires to knights of the bath. 

'Vives of esquires by creation. 
Wives or esquires by office. 

Wives of the yennger sons of knights of the garter. 
Wives of the younger sons of bannerets. 

Wives of the younger sons of knights of the bath. 
Wives of the younger sons of knigl1ts bachelors. 

\Vives of gentlemen entitled to hear arms. 
Daughters of esquires entitled to bear arms, who arc i;cn· 

tlewomrn by birth. 
:Panghters of gentlemen entitled to bear arms, who are 

gentlewomen by birth. 
Wives etf clergymen, barristers at law, ofticees in the na· 

vy and army. 
Wives of citizens. 

Wires orb1u·gesses. 
PRECEPT, in law, a command in writing sent by a 

ch id' justice, justice of the peace, &c. for b1·inging a pcl'· 
so11. record, or other mattel·, hel'orc him. 

PJ'ecrpt is also used for the command or incitrmrnt 
by whirh one man sUl's up another to commit fdony, 
theft, &r. 

PRECESSION. See EQUINOXES. . 

PRECIPITATION, a process in chemistry, whirh" 
a sepa1·ation whereby the particles of a body tlissoh·cd 
and suspendnd in any liquor, are tletachcd from it and 
fall dnwn to the bottom of the >cssel. Sec Ce1rn1sTRY· 

PRE CORDIA. See ANATOl1Y. 
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PREDIAL TITRE" those which are paiil. of things 
arising and growing from the grountl only, as corn, hay, 
fruit of tree•, and the like. 

PREDICATE, in logic, that part of a proposition 
which allkms or denies something of the subject: thus, 
in th('se propositions, snow is white, ink is not white, 
Ythiteuess is the predicate which is affirmed of snow, and 
denied of ink. Sec PRoPOSITION. 

It is a celebrated law in predicates, that nothing is e.s. 
teemed to be absolutely affirmed of another, unless it is 
affit•metl in such a manner as wants nothing either in the 
suhject, predicate, or copula to make it true. This also 
is a noted prope1·ty of a predicate, that it l.ontains in 
some measure its own sul.Jject; thus, metal contains gold, 
silver, copper, &c. of which it is predicated. Every pre
dicate is indeed an attribute; but every atMlrntc is not 
a predicate; thus, soul, leat·ning, are attributed to man, 
but not p1·etlicated of him. 

PREGNANCY, is a plea in stay of execution, when a 
wom <tn is convicted of a capital crime, alle<lging that 
she is with child; in which case, the judge must <li
t•ect a jury of twelve discreet women to enqui1·e of the 
fact; antl if they bring in their verdict quick with child 
(for barely with child is not sufficient), execution shall 
be staid generally, till eithet• she is delivered, or proves 
by the course of nature, not to have heel\ with child. 4 
Black. 395. 

PREHNITE. Though this stone had been mention
ed lly Sage, Rome de Lisle, and other mineralogists, 
Werner was the first who properly distinguished it 
from other tnincrals, am] made it a distinct species. The 
SJlecimen whirh he examined was brought from the Cape 
of Good Hope by Colonel Prehn; hence the name preh. 
nite, by which he distinguished it. lt was found near 
Dunbarto11 by Mr. Grotche; and since that time it has 
been obsrrvCll in other parts of Scotland. 

It is both amorphous and custall ized. The crystals 
arc in groups\ and confused; they seem to be four-sided 
pl·isms with dihedral summits. Sometimes they are ir
regular sixqickd :plates, and sometimes flat l'homboidal 
paralMopiped•. 

Its texture is fo1ia.trcl; fracture uneven; internal lustre 
pearly; brittle. Specific gravity 2.6 to 2.69. Colour ap
ple green, or greenish grey. Before tho blow.pipe it 
frotht:1 more violently than zeolite, and mel ts into a brown 
enamel. A specimen of prehnite, analysed by Klaproth, 
was composed of 

43.S!l silica 
30.SS :tlumina 
18.35 lime 

5.66 oxide of iron 
1. 16 ail" anti watcl' 

99.31. 

Whereas Mr. Hassenfrantz found in aRomcr speci
men 
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50.0 silica 
20.4 alnmina 
23.3 lime 

4.9 iron 
54 
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.9 water 

.5 magnesia 

100.0. 

The mineral known by the name of koupholite is a va
riety of the pi·ehnite. 

PREMISSES, is that part of the beginning of a deed, 
the office of which is to ex1n·ess the gt•antor and grantee, 
and the land or thing granted. 5 Rep. 55. See DEED. 

PREMNA, a genns of the didynamia angiospermia 
class and order. 'l'he calyx is two-lobed; co1·olla t'our
cleft; berry four-celled; seeds solitary. Thero are two 
species. small trees of the East Indies. 

PREMUNIRE. See PRlEMUNIRE. 
PREAN'l'HES, in botany, a genus of the polygamia 

requalis order, in the syngenesia class of :plants, antl in 
the natu1·al method raok.iug under the 49th order, com
positre. The receptacle is naked; the calyx calyculatcd; 
the pappus is simple, and almost sessile; the tlm·ets arc 
Jllaced in a single series. 1:'hcl'e are 19 species, some of 
them natives or England. 

PREPENSE, in Jaw, denotes fore-thought: thus, 
when a man is slain upon a sudden quarrel, if there was 
malice prcpcnse fot•merly between them, it makes it mur
der. 

PREPUSE. See ANAT0'1Y. 
PREROGATIVE, is a word of large extent, includ

ing all the rights and privileges which by law the king 
has as chief of the commonwealth, and as in trusted 
with the execution of the laws. 4 Back. Abr. 149. 

All jurisdiction exercised in these kingdoms that are 
in obedience to our king, is derived from the crown; arnl 
the laws, whether of a temporal, ecclesiastical, or mili
tat·y nature, are called his laws; and it is his 1n·e1·ogaw 
tive to take care of the due execution of them. Hence all 
judges must derive their autl101'lty from the crown, by 
some commission warranted by law; and must exc1·cise 
it in a h\\\ ful manner, and Vt ithout any the least devia
tion from the known and stated forms. 

'The king, as the fountain of justice, has an undoubted 
prerogative in erecting ofl:kers, and all oflkc•·s al'C ~aid 
to det·ive thci1· authority mediately, 01· immediatdy from 
him; lmt though all such oOlcers derive thrir authority 
from the cro\\ n, and \t'hence the king is te1'111cd the urd
versal officer 01· disposure of justice, yet it has been hcl<l, 
that he has not tile office in him to execute it himscJI~ 
but is on1y to g1·ant or ~o.minatc; nor can the king grant 
any new powers 01· ~l'lv1lrgcs to any such ofiircrs, but 
they must execute thew offices according to the ruJes rs
tahHshed and prcsci·ibr<l tliem by Jaw. Co. Lit. 114. 

P1rnRuGATIVE coun.T, the coutt wherein all \\ills arc 
proved, a~lll all adu~inistra.tion~ taken· \'vl1ich bdonf;s to 
the a1·chb1sliop by lus :prc1·ogat1vc; that is in case \\hrrc 
the deceased had goods of a11y con ,idcrablc rnluc out of 
the dioces~ \~l1ercin h~ <lic>tl; and tl~at rnluc is 01·diua1·ily 
5l. except it 1s 0U1crw1.sc Uy compo!-.lliun bchn-c11 tlic said 
a1·chltbho11 and snmc olhet· bishop, as in the dincco;c of 
Lu11l111n it is lOl. ancl 1r any f'.Ontention ,grow l>l't\\t."1·n 
two or 1.n~re, touthin~ at1) such.will _ol' ·:.ulmini..,l1·~.1ir 1111 
the cause 1s pro11rl'ly debated «11d deu<lctl in tliis c•Jlll'I 
4 [11st. SJ5. • 

l'HESllYTERIAX E, a sect or protestant~, sn ci..llrt\ 
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from thf"it• maintai11ing that the government of the church 
app11i11tr'l in the new tc:;;tamcnt was by p1·esbyterics; 
tl1at i-.;, by ministers and ruling eldcl's, associated fu1• its 
goHrllmrnt and discipline. 

Tile p1·l~sbytrria11s affirm that there is no order in the 
d1urch a-, r8tablbhrd by Christ_ and his apostles, superi
or to lhat of p1·esbylers; that all ministers being ambas
sadors of Christ, are equal by their commission; and 
that elde1· 01· presb)"tcr, and bishov are the sa1ne in name 
and ofiicc, fot· which they alledge, Acts xx. ~8, &c. The 
011ly diffct·rnce between them and tbe church of England, 
relates to discipline and chul'ch government. Their high
est assembly is a synod, which may be iwovincial, na
tional, or recumenical; and they allow of appeals from 
inferior to superior assemblies, according to Acts xv. 2, 
6, 22, £.3. The next assembly is composed of a number 
of ministers and elders, associated for governing the 
churches within certain hounds. This autho1·ity they 
fouud upon Acts xi. so, Acts X\~, 4, 6, &c. 'l'he lowest 
of their assemblies 01· presbyteries, consists of the minis
te1· and elde1·s of a cong1·egation, who have }lO\\'et' to cite 
before them any mrmber, and to admonish, . iustt·uct, 
rebuke, and suspend them from the eucha1·ist. They have 
also a deacon, whose office is to take care of the }lOor. 

The ordination of' their ministers is by pra.)'Cl', fastiug, 
and imposition of' the hands of the presbytery. This is 
11ow the discipline of the church of Scoifr,11d. 

But the appellation pt'esbyterian, is in 1£.ngland ap
pr11priatcd to a la1·ge denomination of db:isentcrs, who 
liarc no attachrneut tn the 8cutch mode of church 
g1Jve1 nment any more than to .ep.iscopac:y among us; au~l, 
therefo1·e, to thi> body. of Clll'lst1ans the tenn presbytel't
an is imp 1·opedy applied. English pres~ytel'1a1~s adopt 
the ~ame llHldc of cliul'ch government! wtth the 111tle1>c11-
tlents. See INDC:Pf.NDENTS. 

PRESCRll'TlON, in law, is a right ot· title acquired 
by use and time, introduced fo1· assu1·in? the proi~ert~ of 
effects, in fa\'our of pe1·sons who have for a ceJ"tarn tune 
had tliem in their possession. Prescription has lleen 
called a penalty imposed by the laws r_1po11 ne~ligcnce; 
but tltc law ofprescTiption tloes not pumsh the 111i..10Jen~e 
or prnprictot·s, lrnt only interprets their silence for the~t· 
consent, presuming that a n1an who neglects to assert his 
right for a srries uf years, gives it up. 11~ the comn~on 
Jaw, prescription is usually uni..lel'stood ot a poss~ssion 
from time immemol'ial, or beyond the memory ot man; 
but in the civil law, and even in our statute law, there 
a1•e prescriptions of a much shorter <l~te;_ The thiu-?~ a 
11crson may make title to by presc1·11Jtion are; a tau·, 
market toll, way, water, i·cnt, common, park, wanen, 
franchi~e, court-I cot, waifs, estrays, &c. Thet•e is likewise 
a presct·iption against actions and statutes: thus, by the 
31 Eliz. c. 1. it is ordained that all actions, &c. thatare 
brought upon statutes, the penalty whereof belongs to thr, 
king, shall be brc:tght "ithii~ two years after the offence 
is committed, or shall Uc VtJHI. By out• statutes also, a 
judge or clrrk co11\'icted of false entel'i11~ of P.leas,. &c. 
may be sued within two yeal's; IJUt the cnme of marnte-
11ancc or emlu·acc1·v, whereby pe1:ju1·y is committed by a 
jury, must l>r IH·osCcuti;cl within _six days, or otherwise 
the parties prescribe. Sec the article LIMITATION. 

PRESENTATION, in law, the act of a patron olfer
ini; his clet·k to he instituted in a benefice of his gift, the 
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same being voitl. All persous that have ability to ma.kc a 
1mrchase 01_· gl':111t, may also }H'cscnt to vacant l.Jrncfh-t:s 
in their gill; though where a clergyman is patl'on of a 
church, he cannot present himself, !Jut ma) prny to be 
admitted by the bishop, and the ad mis.ion shall be elfec. 
tual. An infant of any age may also p1·csc11L in his own 
name; but a presentatrn11 by a t'eme covet't must I.le in the 
name of !Joth husband ant! wife. As copa1·cencrs make 
but one patt·on, they are either to 1n·ese11t,jointly, or the 
eldest may present first, and the rest in their turn. Joint~ 
tenants must also join in a pt·cscnt;ttion; aHd when a cor .. 
poralion pi•esents, it must be under their common seal. 
Ali~ns burn a11d irnpists cann()t present to benefices, 
which are presented to by the universities; I.Jut a pupish 
recusant may grant his patronage to another, who may 
J1!'esent where there is no fraud. A patron may revoke 
Jus presentation befot'e institution, but not afterwards; 
and a right of pt·esenting to the next a\.'oidance of a 
church, whether granted by will or deed, will 11ass; but 

a l~R~1~t~t~,~~~l~~1'1;1rno}11qutf~::c~;, ft:~· ~~/~~l~~~i~f.idthe 
gt·aud Jury find of then• own knowledge, and present to 
thc~ourt, without auy bill of indict1·Jle11t laid before them 
a_t the suit of the king, as a pr<;sentmcntof a nuisance, a 
hl.icl, antl the lik.C', u1mn which the officer of the court 
must afterwards frame an indictment bcfol'e the party 
p1·esented can, be put to answc1· it. Tlie1·e are also pre8 

sentme1~ts by JUSt1ces of the peace, constables, surveyon 
of tire lughways, cburch-wat•dens, &c. 
. PRESIDENT, an ollicer created or elected to pre

side over a company, in contradistinction tu the other 
members, who are called resil.Irnts. 

The lord president of the council is tho fourth great 
officer of the crown, as ancient a.Ii king John, when ho 
was stiled conciliarius capitalis. His office is to attend 
on the king, propose business at the council table, and 
re~~rt the trans~ctions there to the king. 

I he lord president of the court of session in Scotlaud, 
is the first of the fifteen lords who presides in that au
gust assembly, which is the su11reme court of justice in 
that kingdom. 

PRESS, in the mechanic arts, a machine made of irnn 
or wood, serving to squeeze or compress any body very 
close. The ordinary i1resses consists of six members, Pr 
pieces, viz. two fl.at smooth Jllanks, between whirh the 
things to be pressed are laid; two screws or worms, fas .. 
tened to the lower plank, and passing through two holes 
in the 1111per; and two nuts, in form of an S, srt'''itlg to 
ch·ive the upper plank, which is unmoveable, against the 
lower, which is stable, and without motion. 

Pu.Ess 1ised liy inlayers, l'eseml.lles the joinrr's press, 
except that the pieces of wo11cJ are thicker, atlll that on
ly one of them is moveable; tile other, which is in form 
of a tressel, being sustained by two kgs 01· pillars, joint
ed into it at each end. ·ri1is press serves them for sa\\ ing 
and cleaving the pieces of wood rcr1uirci..I i11 marquetry 
or inlaid work. 

PnEss,fomuler"s, is "a strong square frame, consi~t~ 
ing of four pieces of wood firmly joined together mth 
tenons_, &c. This presa is of Ya1·ious sizf's, arco1'ding to 
the sizes of the moulds; two of them arc rrquirc·d to each 
mould, at the two extremes whereof they are plarccl; so 
as .that, by dt"iring wooden wedges between the mould 
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and the sides of tl1e presses, the two parts of the mould 
whHoin the metal is to he run may he pressed close to
gother. 

Pll.E~s, printing. See PRt:VTING-:PRESS. 

Passs, rolling, is a machine used for the taking off 

f1~·~r~t~/~·,~~11~~l:';.1~~~,n:~~~~·. Its~e n~~~,~~~~:,i~~;~~i~~~d u:~~ 
undei· the ai·ticlc Rolling-press PRINTING. 

PRESS, in coining, is one of the machines ~1secl in ~trik
ing of money, tliffel'ing from the balance m that 1t has 
only one bat• to give it motion, and press the moulds or 
coins: it is not charged with lead at its extremes, nor 
drawn· hy cordage. See CoINlNG. 

Bimle1·'s cn!Ung-PREss, iR a machine used equa11y.by 
bookbinders, stationers, and pasteboard-makers: consist
ing of two la1·ge 11icces ol' wood, in form ?f che~ks, con
nected by two otrong wondcd screws, which being turn
ed by an iron IJar, draw together, or set as11_mle1.°' the 
cheeks, as much as is necessary for the p11tt1ng rn the 
books or paper to be cut. 'The cheeks are placed len!?th
wise on a wooden stand, in the form of a chest, rnto 
which the cuttings fall. Aside of the cheeks a1•e two· 
pieces of woo<l, ofthr. same length with tl.1escre\:·s, serv
ing to direct the cl1cckR, and prevent then· openmg une
qually. Upon the cheek s the plough moves, to which the 
tutting-knife is fastened by a sc1·ew; wl11ch has its key, 
to dismount it on occasion to be sha!'pencd. 

The plough consists of scycral par.ts; a1~01~g the rest a 
wooden screw or worm, winch catchmg w1thrn the nuts 
of the two feet that sustain it on the cheeks, b1·i11gs the 
knife to the book or paper which is fastened in the press 
between two boa1·d!:i. 'rids screw, which is pretty long, 
has two dii·ectol'i€'S, which resemble those of the screws 
of the ywcss. 'l'o make the r!ough slide square and ~vcn 
On the checks, so that the kmte may make an cq111\l 1mr111g, 
that footofthe plough where the knife is not fixf'tl, slides in 
a kind of g1·00,·e, fastened along one of the cheeks. Lastly, 
the knife is a 11iece of steel, six or seven inclies long, flat, 
thin, and sharp, tel'mi11a.ting at one end in a point, like 
that l.lf a sword, and at tile other in a sq uare form, which 
serves to fasten it to the plough. See Boo1rnum1No. 

As the Jong knives nsrd by us in the cutting of books 
or paper arc apt to jump in the cutting of thick books, the 
Dutch are said to use circular knives, with an edge all 
round, which not only cut more steadily, lrnt last lunger 
without grinding. 

PRESS, in the "lC.'oollen 1nam.tfacfory, is a large woo<len 
machine, sc1·vi11g to press cloths, serges, ratecns, &c. 
the1·cby to render them smooth and even, and to give 
them a gloss. This machine consists of scvc1·al mem
bers; th"' 1wincipal whereof are the cheeks, the nut, ancl 
the worm or screw, accompa11ied with its bar, which 
serves to turn it round, an<l make it descend perjlendicu
Jarly on the 111id11leof a thick wooden plank, under which 
the stnR's to he p1·essed arc placed. The calender is al
so a kind of 111·css, serving to press or caJem]er linens, 
silk•, &c. 

Pu.ESSES uo;e<l fnr exp1'essing of Jiquors arc of various 
kin<ls; some, in most 1·cspects, the same with the com
mon presses, excepting that the under plank is pe1>fora
tcd with" great nnmbrr or holes, to let the juice exp1·es
scd run throu5h into a tuh or receiver underneath. 

Plate CXI. Presses, fig. 1, is a sim1ile packing pre5', 
described by M. Buschenderf, in Les Annales des Arfs. 
ABD is a strong frame of woo<l; through th.e upper bar 
D a strong iron rack E, simi1ar to a s~w, .s~Ldes a small 
dick e, pushed by a sprins·, pre\·ents 1t r1s111g at:ter, tii: 
lever F lias vresscd it down: the lowc1· end of th~s tack 
has the bed of the press K fixed to it, under wlnch the 
O'ootls G to be pressed are 1rnt. 'l"he lever F has a m~r
fice through it, to admit the rack E; and a click j. winch 
takes into its teeth the lever, moves round a bolt g~ as a 
centre, which can be put through any of the holes 111 the 
beam, according to the quantity of the go~ds to be pre~s: 
ed. The macine operates as follows. \\hen the le\eI 
Fis lifted up, its clickj slips over the sl?l"ng side of the 
teeth, and when it is pulled down, the click takes hold of 
the teeth and draws the rack tlown with it another tooth: 
the click e then holds it, while the lever is raised to take 
another tooth as before. The only objection to this.sim
ple press is a want of power for pressing many articJes, 
and that the teeth ur the rack could not be made fine 
enough for a man to i1ress ~own a \\hole t~oth without 
resting. To remedy the first 111co11\'e111cncc, 1t has oc~ur
red to us that a bolt h might be put through two ol the 
beams, and the end of a common handspike H put un
der it. This handspike might be connected with F by an 
enclkss chain put over both: this chain might have a hook 
at the end, SQ as to shorten 01· lengthen it by hooking it 
into a11othcr link, as occasion rcquil·ed. For the second 
inco1ffcnie11cc a plate of iron i, with teeth in it, miglit 
be fastened to the lever F, and a long click I, co1111ccted 
with the frame, might fall into them, so as to 1wcvcntthe 
lever rising. By tl1is means each tooth of the rack 
may !Jc clho·iUc<l in to four or !ive parts; and when the 
click c takes hold of a new tooth, the long dick I may he 
lifted np, and ll1e leve1· raised. As before, the click might 
be hooked up when the press I is used as above tlcstrib
ed: the chain 01· handspike may be taken away, and re~ 
placed in a very short time. 

Fig. 2. is a scl'ew-prcss, used for expressing some 
kinds of oil; the frame ADD is formed of' one piece of 
cast-iron, the upper piece has a brass uut fixed in it, 
through which the screw E w01·ks; the screw has holes 
through its lower end, to put in a Jong ii·on Incl' F, by 
which the screw is tumed. 'I'l1c substance From which 
the oil is to be prcsse<l is tied up in horse- hair bags, aml 
laid under the bed of the press G, \\ itli a warm iron 
plate between each bag; the sc1·cw is thrn turned by men, 
as long as they can morn it: a 1·opc is tlH·n lio1>kcd to the 
enU of the lever, and the powe1· of n windla!iq 01· capstan 
is US('<l to assiRt the le,'er: the oil weeps out of' the bags, 
and l"u11s tlnwn th1·ough a spout i11to the l'l'Senoil· H, 
placed to raiso it. 

Fig. S. is a rcpl'rsentation of the hydrostatic press for 
which Mr. Bramah took out a patent i11 1796. 'The 
frame of this is Jikc a common press; the !Jc·d A is fas
tened to the piston B of a stout brass ba1Td D. the Jow
e1· eJHl or which communicat<.·s Uy a pipe .E, with n for
cin.:; pump within the cylindric 1•cssel F: litt' pi ,(1,n.f'J of 
this is cut hollow, and has the connecting rntl g jciinted 
\\ilhin side of it. 'l'hc lrrer fJ, \\hich \\orks the pump, 
is jointed to the lowel' end of ll1is rod, so that lhr rirtu-

~111~1~~0i~:ni1~f 0~~1 ~1:~~~,. tl~c ai1~~;~~l i';t:11~0 p~~;~~:·~.~:11f ,:·~~ 
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dens, is a variety of these. The polyantbus is one of 
the noted prize flowers among the florists, many of whom 
are remarkably industrious in raising a consideral.llc va
riety of different sorts, as well as in using every n1·t to 
blow them with all t•equisite perfection; f'o1• among the 
virtuosi, a polyanthus must possess seveJ'al peculiai· pro
perties in ol'<ler to be admitted in their collections. The 
chief propct·ties requir·ed in a florist's polyantl1us, are: 
1. The stem or flower-stalk shall be upl'ight, moderately 
tall, with strengh in pl'OP'H'tion, and Cl'owned by a g ood 
rcgulal' bunch of flowers on short pedicles, stl'Ong enough 
to support them ucal'ly in an upright position. 2. The 
florets of each IJranch shouM IJe e<ptally large, spreading 
open flat, with the colou1·s cx.quisitc, and the st1·ipes and 
variegations lively a11d l'egular. S. The eye in the cen
tre of each floret should Uc large, l'egular, am.I bright; 
and the anthene, by the flor·ists called the thrum, should 
rLc:;e h.igh enough to cove1• the mouth of the tube or hol
low \lat't in the middle of the Oo1·cts, and render them 
what they call thrum-eyed; but when the style elevates 
tlJe stigma above the antherre, the eye of the tube gene
rally appears hollow, showing the stigma in the middle, 
like the head of a pin, aud is rejected as an incomplete 
flower, though its other prope1·ties should be ever so per
fect. 'rf1is pin.eyed polyanthus, however, though !'e
jected by the O.urists, is the flower in its most perf'ect 
state, and great numbe1·s of them are of as beautiful 
fo1•ms and colours as the thrum-eyed varieties. 

4. Pl'it1111la auricula has a thick fibrous l.'oot, crowned 
by a cluster of oblong, fleshy, broad, ser1·ated, smooth 
fo:LYt'S, resembling the shape of a bear·'s ear; and amidst 
lhem upright l\owe1•-stalks from about three or four to 
six nr eight iuches high, terminated by an umbellate 
cluster of beautiful flowCJ's, of many different colours in 
tlie varieties. All of these have a circular eye in the 
rniddJo of each flower, and of wliich there are different 
colours; whence the au1·iculas are distinguished into yel
low-eyed, white-eyed, &c. The petals of most ,of tho 
kinds are pnw<.lerc<l with an exceeding fine f;u-ina or 
mealy powder, which contributes greatly to the beauty 
of the l\ower. They all flower in April or l\Iay, conti
nuing a month or six weeks in beauty, anti ripening 
plenty of seeds in June. 

All the val'ieties of the common spring primrose mul
tiply •o fast by the roofs, that it is scarcely worth while 
to raise them from seeds. However, though many sm
glc kinds may ho raised from seed, yet parting the roots 
is the only na'thod by which lite double kind can be pre
sci•vcd; and the same thing is to be observed of all the 
i·cst. 

PRINCE's METAL, a mixtore of copper antl zinc, 
in imitation of gold. See ZINC. 

PRINCIPAL POINT. Sec PERSPECTIVE. 
PRINCIPLE, EXTRACTIVE. See PLANTS, pby. 

siotfi'h1os, a genus of the monogynia order, in the 
hexand1·ia clasb of plants, antl in the natural method 
1·anki11g 11ncle1· tile 43ll ord r1·, tlumosre. The calyx is 
srxfid; the corolla monopetalous, antl rotaceous; the belly 
J1exasprl'mo11s. 'fhere are scYen species, natives of the 
'Vrst Indies. 

PRl.NT, th o irnprrssion taken from a copper-plate. 
Sec PRINTIN G. 
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A print may be taken off, so as that the outlinrs and 
principal strokes may be exactly copied for engraving. 
in the following manner: If the print is not aborc a p•ar 
or two old, the 11aper need only lJe well moisten('d \\ ith 
watrr, as fo1· printing, Uut if it is more ancient, it should 
be laid to soak all night in water, and afterwards hung 
in the air till it becomes dry enough for the press. The 
paper thus prepared is to be laid with its printed s'de 
next to the plate, thinly cased ovct• with wltite wax; and 
is thus to l.Je communicated to the rolling-press, wlie1•eby 
an impression of the cut will he gained. 

PRINTING, the art of taking impressions from cha
racters or figures moveable or immoveable, on pape1·, Ii 
nrn, silk, &c. 1"1iere are three kinds of printing, the one 
from moveable letters for books; the othe1· from coppcr
Jllates for pictut·es; and the last from blocks,. in which 
the representation of birds, ftowet·s, &c. arc cut for print
ing calicoes, linens, &c. the first called common press ~ 
pt·inting, the second l'Olling press-printing, and the last 
caHco, &c. printing. The principal difference between 
the th1·ee consists in this, that the fit·st is cast in rclicvo 
in distinct pieces, the second engraven in creux, and 
the third cut in relievo, and generally stamped, by plac
ing the block upon the materials to be printed and strik
ing upon lite IJack of it. See CALICO PRINTING. 

PRINTnrn, p1'ogress of· 'Vho the first inventoJ's of 
the European method of printing books we1·e, in what 
city, and what year· it was set on foot, arr. question~ 
long disputed among the learned. In effect, as the Gre 
cian cities contended for the- birth of Homer, so do the 
German fo1· that of printing. Mentz, Hacl'lem, an1l 
S tra,sl.Ju1·g, are the warmest on this point of honour, anti 
these arc left in possession of the question, which is not 
yet decided: though it must be owned that Mentz has 
always had the majority of voices. John Guttemhu1·g, 
and John Fust of Mentz, John Mentel of Strasburg, ancl 
L. John Koster of Haerlem, are the persons to wholll 
this honour is severally ascribed, by their respective 
countrymen; and they have all their advocates among 
the learned. However, their first essays were made on 
wooden blocks, after the Chinese manner. The book at 
Haerlem, the vocabulary called Catholicon, and the 
Jlieces in the Bodleian library, and that of Bennet col
lege, are all performed in this way; and the impression 
a11pear·s to have been only given on one side of the leaves; 
after which the two blank sides were J>asted together. 
.But they soon found the inconveniences of this method, 
and therefot•e an improvement was suggested, which was 
l.iy making single letters distinct from one anothel', and 
these being first done in wood, gave room f0r a second 
improvement, which was making them of metal; and in 
O)'(ler to that, forming moulds, matrices, &c. !or casting 
them. See TYPE. 

14 ..... rom tliis ingenious contrivance wo ought to date tlm 
origin or the J>resent art of pl'inling. contradistinguishe:I 
frotn t he method practised by the Chinese. And of this 
Sch0cffer, 01· Scheffer, first servant, and after\vards par·t 
ncr a11d son-in-law of Fust, at M entz, above-mentiu1H'd , 
is generally allowed to be the in,·cntor; oo that he may 
Jlroperly be reckoned the first p1·in tc1·, and the Bi!tlo 
whic h was }ll'inted with moveab le lctte1·i in 1450. the 
firs t p1·inkd IJook : the next was August ine de Civ it .11u 
D ei, then Tully's Offices, [>rintcd about the year !~GI. 
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In these books they left the place. of the initial letters 
blank, and gd.VC them tu the illuminers to ha\'c them or
namtntetl antl }lainted in gold and azure, in ordct· to ren
der the work more beautiful, and, as some thi11k, to 
make thcil' books pass fol' manuscripts. Thus at pre
sent, in some cul'ious works, the initial letter at the be
ginning of a book or chaplet•, is sometimes left out, and 
a space is le[! for its Iieing afterwards printed with va
rious ornament~ from a coppet·-·p1ate. 

Some authors tell us, that F'ust carrying a parcel of 
flit.Jes \\ith him to lJaris, and olfcring them to sale as 
a:s manuscl'ipts; the French, upon consit.lcring the mun
licr of' IJooks, and their exact conformity to each other, 
t'\'Cll to a point, and that it was impossil.lle fol' the best 
book-\'.:rite1·s to be so exact, conclutlctl there was witch
IT;.if"t iu tlie casr, and by their actually indicting 
him as a conjut•er, 01• tJu·eatcning to do so, extorted 
from him the sec1•et; and hence the origin uf the pop lat' 
.,to1·y of DI'. Faustus. 

I<"i·um Mentz, the art of printing soon spread itself 
throughout a goo1l part of Europe; Haerlem and Stras
hu1•g had it very early; from Heal'lem it passed to Rome 
in 1467; and into England in 1468, by means of Thos. 
Bourchier, archbishop of Cantcrlim·y, who sent W. 
Turner, master of the robes, and ,V. Caxton, merchant, 
to Hael'icm to learn the art. These privately prevail
;,n~ with Corseillcs, an under· wot•k111an, to come over, a 
pr< ·~s was set up at Oxford, ancl an edition of Rufllnus 
( 1 he Creed was }ll'inted the satne year in octavo. 

11 Oxfot•d, Caxton brought it to London about the 
vn1· 1470, and the same y£'ar it was cal't'iecl to Paris. 
.Hitherto there had been nothing printed but ia Latin, 
antl the n1lgar tongues; and this first in Roman charac
tc1·s, the11 in Gothic, and at last in Italic; I.mt in 1480, 
the Italians cast a set of Greek tyves, and they have al
so foe. houour of the first Hebrew editions, which were 
printed about the same time with the Greek. Towards 
the end of the sixteenth centtu·y there appeared variQUS 
editions of books in Sy1'iac, Arabic, Persian, Armenian, 
Coptic, or Egyptian characters, some tu gratify the cu
riosity of the ]earned, and others for the use of the Chris
tians of the Levant. Out of' Europe, the art ofjlrinting 
ltas been carried infu the three other parts of the world. 

PltJNTING, method or the vrinting-letters, 01' types as 
they are sometimes called, are described, as well as the 
method of forming and casting them, under the a1·ticle 
TYPE. 

The workmen employed in the art of printing arc of 
tw<' kinds; compositors, who range a11d dispo.<se the let
ters into words, Jines, pages, &c. according to tbe copy 
delivered them by the author; and pressmen, who apply 
ink upon the same, and take off the impression. The 
types ueing cast, the compositor disll'iliutcs each kind 
by itself among the divisions of two wooden frames, an 
upper and a lowC'l' one, called cases, eacl1 of which is 
di,·ided into little cells 01• boxes. Those of the upper 
case arc in number ninety-eight; these are all of the 
same size, and in them are disposed the capitals, small 
capitals, accented letters, figures, &c. the capitals being 
placed in alphabetical order. In the cells of the lower 
case, "hich are fifty-four, are placed the small letters, 
with the points, spaces, &c. The boxes are )Jere of dif
ferent sizes, the lai·gcst being for the letter• most used; 

and these boxes are not in alphabetical orikr, but fl1e 
cells which contain the letters oftcnc~t wanted, ar·~ near. 
est the compo~itol''s hand. Each case j5 placC'd a little 
aslope, that the compositor may the more c3sily rcarh 
the upper boxes. 'I'he instrument in "hich the Jctter"H 
are set is called a composing.stick, sec Ph1tc CXJJ. Misc, 
fig. 193; \\hich consists of a long anll narrow plate of 
brass 01· il'on, &c. c, on tlte right sillc of which arises 8 -

lcdge bb, which runs the "hole lc11gth of the pl a tr, and 
serves to sustain the letters, l11e sides of which a1·e to 
l'CSt against it: along this )edge is 3 J'OW of lin]es, wJJir.;Ji 
serve for introducing the screw a in ortl£'r to Ieugthrn or 
shorten the exteut of the l .. inc, by m1)vi11g· the sliders biJ 
farther from, or nearer to, lhc shm·t lrtlgc at tlie end (/. 
'Vhere ma1·ginal notes are require.ti in a work, the two 
sliding-pieces be are opened to a }ll'O}ler distance from 
each other; in such a man11e1· as that while tlie distauce 
between b and c forms the length of the line in the text, 
the <listancc between the two sliding pieces forms the 
length of the lines for the notes on the side of the 1iagr. 
Before the compositor !ll'ocee<ls to compose, he puts a 
1·ulc, or thin slip of b1·ass plate, cut to the length of the 
line, and of the same hciglit as the letter, in the com-
11osing stick, against the ledge, for the letter to bear 
against. 'l'hi11gs thus prepal'ed, the compositor ha\'ing 
the copy I) ing before him, and his stick in his left hand, 
his thumlJ being over the slider c; "ith the right he takes 
up the letter$, spaces, &c. one by one, and placef!I them 
against the rule, while he supports them with his left 
thumlJ by pressing them to the end of the filider c, 1l1e 
other hand !ming constantly employed in setting in more 
letters: the whole lieing performed with a degree of ex
pedition and address not easy to be imagined. 

A line being thus com1nsed, if it eutls with a word or 
syllable, and exactly fills the measul'e, thet'e needs no 
farther care; otherwise more spaces a1·e to be put in, or 
else the distances lessened between the several words, 
in order to make the measure quite full; so that every 
line may end even. Tlie spaces here used are pieces of 
metal exactly shaped lik.e the shanks of the letter; these 
al'e of various thicknesses) and senc to support the let
ters, and to pPeserve a proper distance between the 
words; but not reacl1i11g so high as the letters, tl1ey 
make no impression when the work is (ll'inted. 'fhefirst 
line Iieing thus finished, the compo,itor proceeds to the 
next; in order to which he moves the brass rule from he· 
hind the former, an<l places it before it, and thus com
poses another Jine against it, after the same manner as 
U<'fore: going on thus until his stick is full, wheu he emp
ties all the Jines contained in it into the galley; which is 
a framr formed of an oblong square hoard, \\'ith a ledge 
on tbrce sides, and a groove to admit a false bottom. 
The compositor then tills and empties his composing· 
sUck as before, till a complete page is formed; wheu he 
ties 1t up with a cord or pack-thread, and setting it by, 
pr.ocee~s to the next, till the number. of pages to be con
tained 111 a sheet is completed; wl11ch done, he carrifs 
them to tho imposing stone, there to be ranged in order, 
and fastened together in a frame called a chase, and this 
i.s termed in~posing .. The chase is a rectangular iran 
frame, Of d1ff'eJ'e.nt (hmensions aCCOl'ding to the size o( 
the pa pet· to be prrnted; haring two cross pieces of the 
same metal, called a long and short cross, mortised at 
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ead1 end, so as tu be taken out occasionally. By the 
dilfe1·ent situation of these crosses the chase is fitted fur 
tltifercut volumc8; fur qual'tos and octavos, one trave1·ses 
the mindle lengthwise., the otl1er crosswise, so as to in
tersect earh other in the centl'e; for twelves and twenty
fours the short cross is shifted nearer to one end of the 
chase; for folios the long cross is left entirely out, and 
the short one left in the middle; and for broadsides both 
crosses are set a~itlc. rro dt•ess the chase, or range and 
fix the pag"s therein, the compositor makes use of a set 
of furnitul'e, consisting of slips of wood of different di
mensions, and al1011t half an inch high that they may he 
lower than the letters: some of these are placed at the 
top of the pages, and called head-sticks; others between 
them to fol'ln the inner mal'gin; others on the sides of 
the crnsscs to form the outer margin, where the paper is 
to be douhled; and othet•s in the for·m of wedges to the 
sides and bottom or the pages. Thus all the pages be
ing placetl at thcit• proper dist:rnces, and secured from 
being i11ji1t'Ctl l>y the chase and furniture 11laced about 
them, they are all untied, and fastened together by 
dl'iving small pieces of wood calletl quoins, cut in the 
wedge-fol'm, up Uctwcen the slanting sic.le of the foot an<l 
si<le-sticks an<l the chase, by means of a piece of hard 
wood and a mallet; and all being thus bound fast toge
ther, so that nano or the letters will fall out, it is ready 
to he commilted to the pressman. In this condition the 
work is called a form; and as there are two of these 
forms required forevc1·y sheet, when both sides are to he 
printed, it is necessary that the distances between the 
)>ages in each form should be placed with such exactness, 
that the impression of' the pages in one form shall fall 
exattly on the back of tlte pages of the other, which is 
called register. 

As it is impossible but that there must be some mis
takes in the work, either th1·ough the oversight of the 
compositor, or by the casual tl'ansposition of letters in 
the case, a sheet is printed off, "hich is called a proof, 
and gi\•en to the conccto1·, who reading it over, and rec
tifying it by the copy, by making the alterations in the 
margiu, it is delivered back to the compositor to Uc cor
rected. For the charactel's usecl in correcting a sheet 
for tl1e compositor, see CoRRECTIGN. 

The compositol' then unlocking the form upon the cor~ 
recting-stone, by lo0Re11ing the quoins 01• wedgrs which 
bound the lotte1·s together, rectifies the mistakes by 
picking out the faulty or wro11g letters with a slender 
sharp-pointed sterl bodkin. and puts otlm·s into their 
places: but when there arc considerable alterations, and 
particularly where insertions or omissions are to be 
made, he is under a neces::sity of ovrr-rmming. Thus, 
if one or more wm·ds to he insct·ted in a line cannot lie 
got in by chan.t;iog the spaces for lesser ones, part of 
the line must be put back into the close of the p1·eeecling 
one, or forward i11to the hr ginning of the subsequent one, 
and this ro11tinued till the wo1·ds are got in. After this 
anoth<'r proof is m1ufo, sent to the author, and COl'rettcd 
as bef0rr: and, lastly, thc1•e is anothe1· proof, called a rc
visr. '' hkh i8 made in order to see whether all the rnis
takrs marked in the last proor arc corrertcll. 

The pressma11's business is, to work off the fo1·ms thus 
prepare-ii and col'l'rrtec.1 by the compositor; in doing 
which there are four things required, paper, ink, balls, 

and a press. To prepare the paper for use, it is to be 
fii•st wetted. by •lipping.seyeral sheets together in waje1•; 
these are afterwards laid 111 a heap O\'er each other; and 
to make them take the water equally, they are all preos
rd close down with a weight at the top. The ink i• 
ma~e of oil and lamp-black, for the manner of prcpa1·iug 
which see INK. 

The balls by which the ink is applied on the forms, 
are a ki11d of wooden funnels with handles, the cavities 
of' which a1·e filled with wool or hair; also a piece of 
alum-leather or pelt is nailed over the cavity, and made 
extremely soft by soaking in nrine, and by being well 
rul>bcd. One of these the pressman takes in each hancJ 
and applying one of them to the ink-block, dabs and 
works them togethc1· to distribute the ink equally; and 
then blackens the form which is placed on the ~ress, by 
beating with the balls upon the face of Lhe lette1" 

'fhe pl'inting-prcss represe•tcd in Plate CXII. fig. 
194, 1s a ve1·y curwus, though complex machiue; the bo .. 
dy consists of two strong checks aa, placed per1icndicu
lal'Jy, and joined together by fom• cl'oss-picccs• the cap 
b; the head c, which is movealtle, being pal'tly ;ustainctl 
by two iron pins 01· long ltolts, that pass the ca1>· the till 
or shelf cld, by which the spindle and its appa/atus arc 
kept iu their. pl'oper positio.o; and the winter e, which 
bearsthc carl'ia-?'c, and sustams tho effort of the prrsli be~ 
neath. The sprndlejis an upright piece of il'on pointed 
with steel, having a male sc1·cw which goes into the re~ 
male one in the head al.lout fou1· inches. Tlu·ougll the 
eye g of this spindle is fastcued tho~,.,. k, by which the 
pressman makes the impressiou. 'l'hc spindle pa.r;ses 
through a hole in the midule of tlrn till; and its poiut 
~vorks mto a ~rass pan 01• nu~, i:;upphetl whh oil, which 
:~ fixed tu a.n n·on plate. let rnto the .top of the platten. 
I he body ol the sprndl~ 1s sustamcd m the cenlre of an 
?JlCn frame of poll.shed 1_ron, I, l, 2, 2, n, s, flxcc] to it 
m such ~ 1~anner, as, '~1tlto_ut 01Jstl'ucti11g its free play, 
to keep 1t rn a steady <l1rectwn, nnd at the same time to 
serve for sm;pcnding tl1c }Jlattcn. 'l'his ('1•ame consists 
of two J>:H'ts; the upper, caJlc<l lhc ga1·b·r, I, I; and the 
un<lc1·, ca.Hell the crane, 2, 2. These a1·c conrn•r·ted tu .. 
gethcr by .two short legs or bolts, s, s, which l.Jl'iug fix
ed below m the t~,·o ends_ of the crane, pass upwards 
through two holes 111 the till, and arc rccei\'f'1l at top in. 
to two ryes at the e,ntls of tli? garte~·, whc1·c they ai·c sc. 
cured by screwR. fhe carrrn,ge ll 1s plac<d a foot below 
the pJattcn; having its. fore part supported l>y a prop 
called. the to1:e stay, ,~·h1le tile ?tl1e1· l"ests on the" inter. 
On tins carriage, which sustams the J>lank, arc nailecl 
b\O lvn_g il'on .b.a1·s or rilJs; and on the plank are nailed. 
short 1nc.ccs. ol iron ?r steel, ca~led c.ramp-frons, equally 
tempered w1th the ribs, anti which slide upon thr.m when 
the plank is ~urnod ~n or out. Undrr the caniage i~ 
fixed a long 1nece of iron called the spit, with a doublu 
wheel in the middl ·, rouml_ which leather girths an• fas. 
tened, 1rniled to each end of the plank; and to the oul.i;ido 
of the spit ts fixed a i·ounce m, or handle, to turn t•onm.l 
!he w~1ecl: .Upon the 11lank is a square frame or coffin, 
m winch 1s mclose<l a pohsilcd stone, on '"hich the fol'm 
n is laid; at the end oi"_tho Mftln are three frames, Yiz. 
the two tympans an<l .fr1sket, l11e t~mpan'i o at·c sqnal'e, 
and made of three slips of ,-ery thm wood, and at the 
top a piece of irun still thinner; that called the outei· 
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g.Lol 1s in man1 cases an useful mol'al l'CS!o-ctint. The 
fullowiug paper, howevcl', set f<H'th by the laudable so• 
ciely for the discharge ant.I relief of persons imprisoned 
t'ur small dehLs, will ~xcite vari1,u~ reflections in lliffcrent 
readers; and without any comment we submit it as a 
curious document to the Htatesman, or polltical arithme
tician, as throwing some light 011 the manners and cha
racter or the age. 

A summary view or the mone.y annually expended by 
the society for the disrharge an<.l relief of persons impl'i
soned fo1· small delJts, Cra\'en-stl·eet, Strand, from U1e 
institution in 1772, to the 3 lst of March, 1804. 

1772 No. of delltors discharged 
to and relieHd. Expended. 

1774 
1775 
1776 
1777 
1778 
1779 
1780 

!. •• d. 
1772 for the sum or 4622 17 I 

966 1724 1 ll 
675 1842 13 s 
srr 1729 19 7 
779 1764 0 11 
Bil 1611 15 3 
628 1288 17 1 

1761 321 828 15 9 
1782 389 935 s 9 
1783 547 1121 12 
1784 535 996 12 
1785 463 904 9 I 
1786 339 715 8 9 
1767 ~4S 719 9 10 
1788 710 1566 4 2! 

:;~~ ~~: ~~~~ ~ ;t 
1791 666 1777 0 6 
1792 460 1297 14 
1793 568 1870 1 

:~~: ~:~ ~:~! 1: ii 
1796 481 1756 0 
1;97 490 1606 15 
1798 645 2001 13 
1799 578 1553 14 5 
1800 648 2106 16 10 
1801 1885 2870 4 4 
1802 1125 2607 11 1 
1805 927 2892 14 0 
1804 9Hl 2586 2 1 

20,906 debtors, r 69,115 persons 
who had !2,546 wives ~ immediately bene-

aud s,,699 children L ~;~~r~~ 541811. 

' The average for the dell ts of the above 20,906 debtors 
ie 21. 12s. 4!d. each, and for each individual relined 
15s. ld. 

PlUSTIS, or saw-fish, a genus or fishes of the order 
chondropte1·igii: the generic character is, snout long, 
.flat, spinous down the edges, spiracles lateral; body ob
long, roumftsh, covereU with a rough, coriaceous skin; 
mouth beneath; nostt·ils llel'ore the mouth, balf.cove1«d 
with a mcmbranaceous fiap; behind the eyes two oval 
orifices; ventral fins appl'oximate. 'I1here are five species: 

1. Pristis antiquorum. The hratl is rather flat at lup; 
the eyes large, with ycJlaw irid<s; !Jel1ind eac~ is a hole, 
which some have su111w•ed may lead to an organ of hea1·-
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ing. The n1oulh is well furnished witl1 teeih, but t11ey 
a1·c blunt, sel'Ving rather to bruise its prey than to di\'idc 
it by cutting. Ilefol'c the mouth at·e two fol'amina, sup-
1mscd to be the nostrils. The J'ostrum, beak, or snout, 
is in general about one.third of the total length or the 
flsb, anti contains in some eighteen, in others, twenty
th1·ce or twrnty-four, spines on each side; these are ~cry 
stout, much tl1icker at the back 1>art, aud channclletl, in
clining to an ·cdge forwanls. The fins arc seven in n11m
be1·, v1z. two dorsal, placed at some distance from each 
uthc1·; two pectoral, taking rise just behind the breatl1-
ing-holes, which are five in number; two vmtral, situated 
ah11ost unilerueath the first dorsal; aml lastly, the caudal, 
occupying the tail both abo\'c and !Jcneath, !Jut longest 
on the upper part. The general colour of the body is a 
dull grey, or u1·ownish, gl'owing paler as it approaches 
the I.Jelly, where it is nearly white. 2. l'cctinatus, 
whit It, with the former species, grows to the lal'gest size 
or auy that have yet come under the inspection or the 
naturalist, some specimens measul·ing 15 tect in length. 
'I'he pectinatus differs from the pristis antiquurum, in 
ha Ying the snout more narrow in tll'uportion at the lmsc, 
and the whole of it more slender iu all its pat·ts; whereas 
tJie first is very broad at the basct anc.J. tapel'S cot1<iide1·a
bly from thence to the point. The spi nrs on each side 
are Jo11ger and more slender, and vary from twenty-fh·e 
to thirty-four in the different specimens: we have indeed 
been informed of one which contained 110 less than thir
ty-six spines on each side of the snout; but we must 
confoss that we have never bren fortunate enough to have 
seen such a specimen. 3. Cuspidatus, of which we have 
only seen two specimens, the one a!Jout a foot and a half 
in length, and the other- more than two feet aud a half. 
Jn both or these were twenty-eight s11ines on each side; 
but the distinguishing feature is in the spines thcm
eel\'es being pa1·ticularly flat and broad, and shaped at 
the point more like the lancet used by surgeons in bleed .. 
ing, thanany other figure. We llelieve that no other auihol' 
has hitherto taken notice of this species. 4 . .Microdon, 
of which the total length is twenty-eight inches, the snout 
occupying ten; from the !Jase or this to that of the pec
toral fins four inches; between the pectoral and ventral 
fins six. The two dorsal fins occupy nearly the samo 
prop01·tions in respect to each other; but the hirulel' one 
is the smallest, and all of them are greatly hollowed out 
at the back pal't, much more so than in the two first 
species. The snout differs from that of every other, in 
several particulars: it is longer in pl'oportion, being more 
than one-third or thewholetish. The spines do not starul 
out from the sides more than a quarter of an inch, and 
~r~m this circumstance se.em far less capaule of doing 
IDJUry than any othel' species yet known. 5. Cirratus, 
of which we have only met with one specimen, which was 
brought from Port Jackson in New Hollaud. lt is a 
male, and the total length about 40 inches; the snout, 
frt1m the tip or it to the eye, eleven: tke spines widely 
dift'e1·ent rrom any or the others; the?' are indeed placed, 
as usual, on the edge; but are coutmued on each side 
oven beyond the eyes. The long•·r ones are slender, 
sharp, somewhat bent, and about twenty in number· and 
bet ween these ..... others not half the length or th~ lll'i
mal ones, between some three or t'ourt between others a~ 
far as si:<; and in general the middle one or these sma1-
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kr se1·i,'S is the Jongrst: beside the.c;c a series of minute 
0111 s may hr jlC't·cc-irrd IJencath, at the very edge. ln the 
swrnl likcwbc anntl11.'t'si11gula1·ity occu1·s: abou t the mid~ 
tile of it, on eac h siL!r, near tile edgC', arises a flexiblr, 
Ji~pmcnt~ius cord, nhout three in ches and a half in length, 
}lppra1fo;.; not unlike tlic l.Jea1·<ls at the moutl1 of some of 
1hc ~:ulus ot• cod ge1111s, and no doubt as pliaut in the 
l'C't'Cllt st:ltr. The colour of the f:sh is a pale brown; the 
b1·catliin.E) apHLur('s f'out· in numbet'; the moUth furnished 
wH!i !he rnws of minutr, but very sharp teeth. 

l'HIVET, in botany. See LrnusTRUM. 
l'RlVILl1:GE, in low, some peculiar benefit granted 

tn Cl' r-tain [H'rsons at· places, contrary to the usual course 
uf the l nw. 

P1·iril rgcs arc said to he personal or real. Personal 
pi·i rilegcs art~ sucl1 as a1·e e.xtenllc<l to peers, amltassa<lors, 
mt•mtll'l'S oi' p:u·liamcnt and of tlic convocation, an<l their 
mc11ial serrants, &r. A real p1·ivilege is that granted to 
some par tirrd:u· place; as the king's palace, the courts 
at \V(•stmi 11stl•1·, lllr uni\'rt·sities, &c. 

PRL VY, in law, <lrnntes one who is partaker, or has 
m1 in tr !'est. in an affail·. 

PnrvY CouNClL, is the principal counril belonging to 
tJ,e kill!;• and is generally called ~y way of eminence 
t!:c c1u11ril. 

Priq- c<umscllnn:; ni·e made Uy the king's H'lmination 
withont either patrnt 01· grant; ancl on taking the ncccs~ 
sa1·y na1hq, tl1Py bf'come immediately p!'ivy counsellors 
t\i;:-in:; the li fe of lhc king that chooses tlicm, 011t sub
ject to r ::: mnYal at his cliscrction. No inconvenience now 
a1·is rs f1·om thi,, extrusion of the number of.v the pl'ivy 
cnunril, :ls those only attrnt.1 who arc especially sum
nrn11r1! f111· that pa1·ticular occasion. 

P1:n·l'" s1HL, is a seal that the king uses to such grants, 
01· 11li111 1· liiin.~·s, as pnsc; tl1c great seal. 

PlUZ £. Ol' Pn1sE, in maritime affairs, a vcssC'I taken 
at sea 1'1wn the enrmics of a state, 01· from pi1·atcs; and 
thaL riU1rL' Uy a sh ip of war, a pl'ivatecr, &c. having a 
co:nm!s.,ion f:H· 1hat p111·pose. 

Vessels a1·c lonkcd on as µ1·ize,_ if they fight und or any 
other !itantla r<l than tlrnt or the state from which they 
lrnvc theil' commission; if they liarn no charter-party, in
vuicl', or bill of ln<liu6, abmu·d; if loaclcd with effects be
longing to the king's eucmies, or with contraband goo<ls. 
r1'11 0SL' of' the king's suhjccts recovered from t!Je enemy, 
afte1· 1·r11rn.i11i11g twc11ly-four hou1·s in their hands, al'c 
deemed la" fol prize. 

Vl·ssels that ref'usc to strikr, may be constrained; anil 
iftJ1,·y make I'C!-listancc an:l fight, become lawful prize if 
taken. 

Jn s hips of' wat·, the prizes arc to he diYit1etl among tl1c 
nfiiccl's, seamen, &c. as his majesty shall appnint by pro
clnmation; but amon.i; privateers, the division is acco1·tling 
to the a~rcement bet\\ een the owners. 

By st,t. JS Geo. lJ. c. 4.juili;es anti officers. failing of 
th ci1· cluty, in J'espcct to the condemnation ofprizrs, for
feit fiv e !111111.frctl pounds, with full costs of suit: one moi
ety to the king, and tile other to the informer. 

PROA.flying, in navigation, is a name given to aves
sel used in the South Seas, because with a brisk trac.fo
win<l it sailc; near twenty miles an hour. In tlie co11-
struction of the proa, the head and stern arc exactly alike, 
but the sides are very different.; the si<le intended to ~e 
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always the lce.shle being flat; and the windward side 
maclc rounll1t1g. in ihc ma1111cr of other \•essels, and to 
prevrnt hrr_ oversctting, wl1lch from her small breadth, 
and th~ st1·a1ght 1'1111 of hcl' leeward side, would, without 
this precaution, infallibly happen, there is a frame laid 
out of l1N' from windwart.1, to the end of which is fasten
ed a log, fashionecl in the shape of a small boat and 
made hollow. The weight of the frame is inten1lc<l to 
balance the proa, and the small boat is by its buoy,1ncy 
(a~ i~ is alwaJS in tl~c ,~·ate1·).to prevent her oversetting 
to wmdwartl; and tlits frame 1s usually called an outrig
ger. The body of the vessd is made of two pieces joined 
cnthri~<', antl sewed togctl1t't' witl1 lrn1·k, fot· there is 110 
iron used about bet; slic is ab nut two inches thick at tho 
bottom, wliich at the gunwale is i·educed to less than one 
The sail .is matle of matting, and the mast, yat·d, boom; 
and 011fr1ggers, are all made of lrnmboo. 

PROBABILITY of an event. in the doctrine of chan
ces, is greater or less occo1·ding to the numlJer of chan-

~~~N~) ;!;:~ 1;,,.~b·;~5i:~1 ~1;.~'ir;~s f~~~le ~~~~ul~sx~~~,~~: -
putation. In tl1c EncJclnprdic Methocliquc, we find a 
table or the probabilities uf the dtu·al ion of life, construct
ct.1 from that which is to be fou11d in the seventh voJume 
or the Supplemcns a l'Histoirc de M. de IlHffon, of which 
the following is an abl'idgement. 

Of 23.994 children born at the same time, there will 
probauly <lie. 

i { Re~~a~~~n~cror 1 s996 .. 
7998 

t { ReJ~~i1~/~~y;~~~ 1J997-
11291 

f { Re~a;'~i;:~-ii~:~\~;~"s 15996 

t { R;~.~~\~iia,~~ 5999 -
17994 

~· { Rcl~3~~~~}1~1:~~;2 19995 

-,:; { R:.~:t"n~~:~y,{e~::s2590 - 21595 

!1! { Rel~a~~l~i Joe~~~ 599 - 22395 

!I! { n!1~a~~1;~~~i·:~1~s o1· s~ QjDI4 

In a hun<lretl yca1·s 25992 
Remaining 1 0 i 00 or 2 

PROBATE. See W1LL. 

PllODE, a surgeon's instrument for examining ihe cir~ 
cumslanres of wounds, &c. See SuRGERY. -

PROBLE:M, in logic, a proposition that neitl1e1· appears 
absohttt'ly t1·11c nor false; antl consequently may be assert· 
ell C'ithcr in the affirmative or nrgative. 

PnonLEM, in gromctry, is a 1m1position whe1·cin some 
ope1·atiun 01· c1rnst1•urtion is J't q11il·cd; nA to divitlc a line 
or angle, erect or let fall perpcntliculars, &c. Sec GEO
METHY. 

PnonLEM, in aJgrbr~, is a question or proposition 
which rt·quirrs some unknown truth to be ir\vestigated, 
and 1 he tl'lll h of the <liscovrry demonstrated. 

Pn.oHL£lJ, Kepler's, in aslronomy, is the determining 
a planet's r tsidence from tl1c time; so called from K.ep)t'r, 
who first I" OjJOSed it. lt was this: tu find the position or 
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8 riglit line, wliich, passing through one of the foci of an Marlcns, who had the oppot'lunity of seei ng vast num· 
ellipsis, shall cut olf a11 a1·cn dcscl'ihed by its motion, bel's of these birds in SpitzUe1·ge11, obscn-cs, that they 
whicli t;hall l.11.• in any gil'ct1 11roportion to tlie whole area are vcl'y bold, and resort after the" hale.flsl1crs in g1·eat 
uf the clli11sis. flocks; and that, when a whale is takrn, they will, in 

byr~~~ei~~~.~~ern~~~~:d~~~~ali1~~=~!~i~e~~~1;,1·~!.~~~i1;~ ;~,i~~1s0 ~r ai!a;:1 l~e,~;;~~,~~~111i~:11! ~:~i1:;a~ 11 i~ J~il~~~c:0 L~r1~~~~~ 
&.c. l1avc since solved il directly and geometrically scv- whales are often disco\.·r 1·1;·<l at sra bv the multitudes of 
c1·al wa"·s. them flJing; and that when oneoftlic·f,u·mcr i<; WJundetl, 

PROBLEMATICAL nESOLUTION, in algebra, a prodigious multit11des immcilialely follow its bloody 
method of solving <lilficult questions by certain rules, cal- track. Ile a<lds, that it is a most gluttonous bi1·U, ra{iug 
Jed canons. till it is fo1·ccd to disgor,gc itself. 

PROBOSCIS, in natural history, is thCtrunk or snout 2.1.'h~ puffinus, 01· sllea1·-water, i . ..; fifteen inch es in 
of an elephant, and some other beasts and insects. length; the IJ1·e:u.ltli tllil'fy-one; tile weight scYC'11trcn 01111 _ 

PROCEDENDO, in l iw, a w1·it whereby plea or cause, ces; the bill is an inch aud tlir·ec qu~utcrs 1011g; 1wsti·ils 
formerly call rd from an iut'erior cou1't to the court of cl_1an- tubular,. IJut not very 111·omi11t'nt;. tile head, and wh()le 
ccry, king's 1Jcncl1, or cou1·t ol' common pleas, by writ of' upper sides of ti.Jc body, wings, tail, a11d thighs, :we <Jf a 
pt·ivilrgc, habeas corpus, or ccrtio..ari, is released, and t·c- ~ooty l.Jlackness; tile unde1· side from cl1i11 to tail, nml 
turnetl to the 0U1c1· coul't to b~ proceeded in, upon its ap- rnner coHrts .of the wing.,, white; tlrn legs \\Cn.k, anti 
11caring that lhc defendant has 110 cause of privilege, m· compressed SHleways; dusky bciiind, whitish Lu..' fwr. 
tl1at the matter in the pa1·ty's altrgation is not well 111·ov- These Uirds ai-c found in the Calf of' .Man; anrl, as 1\li·. 
ed. Ray suppos~s, in the Scilly isles. 'l'liry 1·esort to tl1e 

PROCELLARrA, in ornithology; a genus of birds, .f~r111c1· iu Fel.m1al'y, taken slwl't p issts~ion ur the r•al>
brlo11ging to tl1c orde1· of nuseres. The beak is some wit at b1L-bt11'l'ows there, and lli~11 disuppt'fll' ti ll Apl'il. The v 
compl'ess~d, and w!tlH>11t t('ctli; the mand!Ules a1·e equal, lay one rgg, whiL1~ and blu.nt ~t cacli c..•nd; anti tile young. 
the super·Jor one .bcrng crook.rd at tl.ie pm.nt; the feet are at·e fit to 1.rn ta~c11 lhe beg:mun,;- of August, when ~i·rat 
11almatcd, the hrnd cJa\\' 1Jc111g se!-ls1Jc, w1~liout a~1y toe. uumbers arc kdlcd by lhe J>CJ'sun w!w fa1·ms the island; 
Mr. Latham cnumcratl's twrnty-four species, which are they n1·e saltr.d •nd barelled; and "hl'n 11Jrr ai·e boiled. 
Jll'incipally distinguisheU by tl1cir colour. The most re- arc e~te1~ with pntatocs. D111'in.; the day ilicy keep 11 t 
markable are: sea, hsli111g, and tow;ll'ds en~nin,"' the ~' 1ctu rn f1, tbrir 

1. The ouicrea, ]mtrel,orfolmar. The size oftl1is bird yo1~1.1g, wlium they feed by disclia~·gi1 1 ~· the contents of 
is rather 8uperior tu that or the common gull: the bHI vc- tlten· st?mach.s i11~0 ihrir mouths, wliiC/1 by thnt time is 
ry sh'011g, much hookctl at the end, and uf a yellow co- turned mto ml: l!·om the l.rnckw:1!'d situathn (,[' their 
lonr. rrtic nostrils arc cuniposed of two Jarge tubes, legs, they sit. fJUitc erect. 'l'Jicy quit tlic island the latte!' 
lodged in one sJ1eath: the head,. neck, wht1le under side end of August, or beginning of Scptl'lllliei·; an<l we lrn\·c 
of the body, and tail, arc white;. tit~ back and CU\'C'J't8 J·~a:;on tu imagine that, like the storm.finch, they at·e 
of the wings ash-colou1·cd; tile quill-leathers dusky; an<l d1spcl'scd m·c1· tile whole Atlantic ocean. 
the legs yellowish. Jn lieu ~I' a Ua~k toe, it ha_s unl.r a $,The 11cJagica, or stu1·my petrel. is aUout t!ie Unlk of 
soi·t of spur, ur sh.arp ~trc11glit 11~1'1. ~l~cse b~1·ds leed th_e hous? swall~'~'; the Jeng~h six inches; tlic extent of 
on the blublicr ot· Jat of whales, &c. \\·l11ch be111g soon wrngs tl1uteen. l l1c whole b11·tl is Ulac:k, rxrrpt the co
co1wHtiblc in lo oil, supplies. t~1cm .consi.a~1tly with mc~ns ''~rt~ of the tail aud vent.feathers, \\ l1ich ar·r "liitl•; the 
of defcuce, as well a~ . Jll'CJ\'J'iJUll !0

1
t• U1e1r Y?ung! wlu~h bill_ 18 honked at tlic end; the nnstl'ils tul.iular; tlic lr~s 

they cast up into thc.11· 111011tl1s. 1 hey ~re hkt>w1se said s~cncler n!1d l~ng. It has the same l"a c ult~, of' ~priuti;ig 

~~c~e~~11 e~1 j~~~r~:1.w·~~1~:~ ~;J%i~~ci~1~1~~i~~if;l1~1 fs;~i~tl~~~~ ~~:.l~r~~1: t:1~t 11~!11~ ai~t~11~~i~~::~:· :P~~~e~·e';.~~c~~~·ia~1;~11/1~1~~i~ 
Kilda; malu·s its ap11cara11cc tliel'e 1ll Novemhcr, ant.1 th,1s 1.Hn.l scnc the purposes of a candle, by di·a,\ in."' a 
rontinucs the whole ~·car, except Septe.mbcr and Octol.lrr; w1t;k tliro~gh. the mouth. and 1·11111p

1 
,, /d eli bring liglit~d, 

~~01 :~?i'~ :1 .:~~·:t~li;;;1ii;~~ ~i;;:dl~e~l ~::1~~-c ~g!bi~~u!st.I~~ j~~l:~a~~·~e1l~i!11~~t~1;~e~hi~ !:\~~~·~;'.~\~i°~~~~~ HL1~1,;1 );~ /;:~~~11{f sucli use to the 1sla.11tlcrs as tlus: ~lie fn~mnr suppl1t'S over t!J~ rnst Atl:~ntic ocran, at u\(' STl'~t dis fa uce f'l'Om 

~~c~~yw;r~~~ ~1\1cf~l't~~~~~,l;~t~;~'n~~~~·11 t~~~;,~",~~:,~~~:· ~~l~e~ ~~~td;t~~Lct1\i~~~!ot\~~1~gf'~1;~ ';~~:1~~so:111 Gr~·~:\L flf111~,;~,'.i~J> sp:~~ 
m~diri1w for their dis~cm11r1·s. 1:'he fulmn~ is ~I~~) a ccr~ chopped st!·aw has Ueen flung· m•rr, wliicli llu:';. w;::;;(i 
tarn )lt'<Jgnuslicatu~· ol .the rhangc ~f tl1c win~: li it comes staud on w1til .e'q~antled wing.!i, buL wcri.' l!Cn' J' olJc;;cnrtl 

!~,: ~'~~'.'.y"~ 1~:.~~\ t'~:~~~ ,:,~s ";~'~'~"!:~~ {i~'; I~~:~".'.' "!{!,:~~It~:~ ~~,Je;;1,~ti~1'; 1 ~'\'1~1~ '~~~'.',~ e~v~ ~e~·;, ~ e al;i';:,~;~·;~ ,~1:11,; ~v~:~•. l'.''.' 'i gc1~11s (!f pt't1·l'ht ha~' e a prruli:u· l'aculty of spou!ing .frr>m by colle~ting l~nllcr tliu .stc1·n of the ships: it hrnn! 't~it~ 
then· u.1111' lo.a c11nsulc1·al.llr. ll1"tlan.cc, a Jcu·g? r111a11t1tr of ut1111!st ful'y o.t the storm. somrtimr~ sldinmin~ \\illi in-

~r:~rn;1~11~· I:~~:~~ t~~~~n~11~t!
1 ~0'~~{en~ 1 ~~t;1~~1~~'r1'1~~u0~~; ~~~: ~i1;~~~1J~en \~,1~~~~11~li·~~-g the t1ollows of t:ie wa\'cs, ~om:. 

fo1· the sake of this pauaccn, s1..·iud by surprise; as this f>ROCESS, is lite manner of pi·oceedln"' · .. 
oil is irnl>srrrirnt to Hie nbovc-mentioncc.1 medical pnrpo· cause, lJeiug tlic \nils and preccph that "pr:;~ C\ICI Y 
st>s • .Mal'lin frlls us, it hns bern used in Lonllun and .C:cl- go forth 11pu11 tile oi·i°"inal in every action h ·i 1 ,.,.'<!c~ 

1 
or 

inburgh wiih success in l'lJcumatic cases. f'rcc.kril.:k 01·iginal or ju<lic.iul."Britton, 138.. Pr~cc~~ j8r
1 ~,~~; 
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mcau L<> tning the drfeuclant into court, in order to con- where the former progression increases continually bJ 
1cst tl1c suit, and al>itle the determination of the law. thecommontlitference2, '"d thelatterseriesorprogrea-
Sce 1mpry's Practirr. sion decreases continually by the common difference 3. 

PROCKIA, a genus of the polyandria monogynia !. And hence, to coustt·uct an uithmetical progression, 
class and. order. The cnl. is three-leaved; cur. uone; from any given first term, and with a given common dif
IJcrs·v fi\'e-cornered, many-seeded. The1•e is one species, ference; add the common difference to the first term, to 
a s!1;·ub of Santa CJ'Uz. give the 2li; to the 2d, to give the 3d; to the 3d, to give 

l'RUCLAMATIUN, a public notice given of any the 4th; and so on; when the series is ascending or in. 
thiug of which the ~in~ thinks prope~ to ad~e1·tise his cre:i.sing: but subtract the common difference continua( .. 
subjects. Proclamat10ns are a branch ot the ktng's pre~ ly, when the series is a descending one. 
rogative, an<I no person can make then1 without the 2. The · chief propet·ty of an arithmetical progrea. 
li.i11"''s authority, C'xc~pt mayors of towns, &c. by cus· sion, and which arises immediately from the nature of 
toml) or }H'ivilrge. P1·oclamations which require the peo- its construction, is this; that the sum of its extreme11, or 
J>le to do, or not to <lUi·certain things, have the force of first and last tel'ms, is equal to the sum of every pair of 
laws· hut then they at-e supposed to he consistent with tile intermediate terms that are equidistant from the e:t-
law; al1·eady in being, otherwise they are superseded. tremes, ot• to the double of the middle term whell' there 

PROCRl':ATlON. See PHYSIOLOGY. is an uneven number of the terms. 
l,HOCTOR, a pet'son commissioned to manage an- Thus, 1, 3, 5, r, 9, ft, 13, 

other persou's. cause in any court of the civil or e.,;clesi- 13, 11, 9, i, 5, s, 1, 
astical law. The proctors of the clergy, are the 1·epre- ______ _ 
seutatives chosen hy the clergy to sit in the lower house Sums 14 14 14 14 14 14 14, 
of convocation; of these the1·e are two for each diocese,_ where the sum of every pair of terms is the same num-
and one for each colkgiate church. ber, 14. 

PROCURATOR, a person wbohasa charge com- Also, a, a+ d,a+2d,a+sd,a+4d1 

mitted to him to act for anothet'. Thus the proxies of the a+ 4d, a+ 3d, a +2d, a+ d, a 
lords in parliament ue, in our.law-books, called procu- --- _______ _ 

utors; the bishops are sometimes callt'd procuratores sums 2a + 4d 2a+4d2a+4d2a+4d2a+4d. 
t1cclcsiai·um; and lhe rep1·esentattves sent by the clergy 3. And hence it follows, that double the sum of all the 

,. to convocation, 11roc11t'atot'es clerici. 'l.'hc word is also te1•ms in the series, is equal to the sum of the two ex
u•ed fur a vicar or lieutenant; and we read of a pr9cu- tremes multiplied by the number of the terms; and conse
rator n·irni, who was an ancient magistrate. Those quently, that the single sum of all the terms of the series, 
who :Oan".ige causes in Docto1·s' Commons, are also call- is equal to half the said product. So the sum of the 7terms 
cd vrocul'ators or. proctors. In Olli' stat~tes, h~ who t, s, 5, 7, 9, 11, 13, 
gather• the fruits ot "benefice for another ts particular- is T+!s x t = '.! X 7 = 49• 
ly calkd a procurator, and the instrument impower- And the eum or the five terms 

in}~~JY~~:ir: !~~;~~!~~'m:~:eSr;t~~~:~~he second a, a+ d, a+ 2d, a+ Sd, a+ 4d. 

magnitude in the constellation called canis minor. See 4. Hence also, i;~I~ 1~~ ~e!1~ of the progression is O, 

C;;'I~~DUCING, in geometry, signifies the drawing the sum of the series will be equal to half the product 
out a line fat·ther till it has any assii;ued leni;th. of the last term multiplied by the number of terms: i. " 

PRODUCT, in arithmetic and geometry, the factum the sum or 
or two 0 ,. more uumbers, 01· lines, /Xe. into one another: 0 + d + 2d + 3d +- 4d - - - - - -n=l. d 
thus 5 x 4 = 20 the preduct required. = }n. n=T. d, 

In lines it is always (and in number sometimes) call. where n is the number of terms, supposing o to be one 
ec.1 the a·ectangle betwecu the two lines, or numbers, mul.. of them. That is, in other words, the sum of an arithme .. 

tii~~~'fl~·~. a;;~1~~'.;11ght of a building, fortification, ~~~% v;~0e."~~nih;:~~e~/;~t~~~Yi~~~~~e~h:h;:~; 
&e. See AnculTP..CTUllE. term, in the ratio of 1 to 2. 

PnoFiLE also deuotes the outline of a figure, buildin5, 5. In like manner, the sum of the squares oftke term• 

1nrmbcr of' ~l'chitcctur~, &c. of such a series, beginning at o, is to the sum of as many 
J>iwFJLE, in scalptul'e antl 1min:ing, denotes. a he~c.1, terms each equal to the greatest, iu the ratio of 1 to s. 

JIOl'trait, &c. when represented sideways, or m a sit.le Auel, 
, iew. Ou almost all medals, faces are re11resented in 6. The sum or the cubes of the terms of such a series, 
i1rnfile. is to the sum ofas many :imes the g1·~atest term, in the 

PROGRESSION, an orderly advancing or proceed- ratio of I to 4. 
ing iu the same mAnru~1·, c~Jurse, .teno1·, p1·oporti?n, &c. 7. And universally, if every term of such a progl"f5· 

~~:£%~;~;~i~~~ i~~i~~~~~~·:~~~~::c~l·,~::i~=:~e~~:~~·ities ~iir~:;.i:s '~\~1'tt~otl:~e111st~n;~~~; ~1::yt~=r~~:'e~~::1t~1~: 
{ll'nceetling by continm~d c'}ual diffel'Cnces, either· in.. g1·catest, in the ratio of ni + 1 tot. That is, 
L"reasing or dec1·easing. Thus, the sum 0 + d + 2d + Sd - - - - - - l, 

increasing 1, s, 5, 7, 9. &c. or is to lm + lm + lm + lm ......... -lm, 
decreasin5 21, IS, 15, a, 9, &c; in the ratio of 1 tom+ I. 

~ 



PROGRESSIOK. 

a. A- synopsis of all tlte theorems, or relations, in d 11,e cbmmou diff'erencr, 
an arithmetical progression, hetween the extremes or n the number of tel'ms, 
first and last term, the sum of the series, the number of s the sum of the series; 
tel'ms, and the cemmon diff'erenee, is as follows: yiz. if then will each of these five quantities be expressed iii 

a denotes the least term, terms of the others, as below: 
"' the greatest terms, 

a= o;-n=t'. d = ~-"' = .;.-"; 
1 

d = v ~·-=2d8+ !d. 

"'=a +n=L'.d =~-a=*+"; 1d=vfri=ii\•+2ds- !d. 

d = ft:l..=_a = ~ . ..:.. = n:.=J . ..:_ iZ +a .!i'l-tz 
a-1 n-1 n 11-1 n 2s-a-~ 

n="'-:;a + 1 =a~"'= fd-a +v;:="''+ 2ds = !d+ o;-.,/~•-ds 

a+"' a+"' ., _a+ d 2a + n=i'. d 2., _ ;=-r, d 
-;r-"=-2-·--d-=--2--"= 2 "· 

And most of these expressions will become much simpler 
if the first term is O instead of a. 

Geometrical PnoGBEUioN, is a series of quantities 
proceeding in the same continual ratio or proportion, 
either incl'easing 01· decreasing; or it is a series of quan· 
tities that are continually proportional; or which increase 
by one common multiplier, or decrease by one common 
divisol'; which common multiplier or divisor is called 
the common ratio. As, 

increasing, t, 2, 4, 8, 16, &c. 
decreasing, 81, 27, 9, 3, J, &c.; 

where the former progression increases continually by 
the common multiplier 2, and the latter decreases by 
the common divisor 3. 

Or ascending, a, ra, ,.~a, r3a, &c. 

or descending, a,.;•~'~· &c. 

where the first term is a, and common ratio r. 
1. Bence, the 11ame principal properties obtain in a 

geumetl•ical progPession, as hav~ b~en _ren'!arked of the 
arithmetical one, using only multJphcat1on in tl~e ~~om~· 
tricnls for addition in the arithmeticals, and d1v1s1on Ill 
the former for subtraction in the latter. So that, to con
struct a geometrical progression, from any_ given first 
term, and with a given common ratio; multiply the 1st 
term continually by the common ratio for the rest of the 
ierms, when the series is an ascending one; or divide 
continually by the common ratio, when it is a descending 
progression. 

2. In every geometrical progression, the product ?f 
the extreme terms is equal to the product of evel'y pair 
of the intermediate terms that are equidistant fl'om the 
extremes, and also equal to the square of the middle 
term when there is a middle one, or an uneven numbe1• 
of the terms. 

Thus, 1, 2, 4, 8, 16, 
16 8 4 2 1 

1irod. 16 16 16 16 16. 
Also, a, ra, ,-2a, r3a, ra, 

rat"'arta ra a 

9. The last term of a geometrical progression, is equal 
to the first term multiplied, or divided, by the ratio raised 
to the power whose exponent is Iese by 1 than the num
ber of terms in the series; so z ~ arn - i, when the se-

ries is an ascending one, or z = _!_,when it is a 
Tll- 1 

descending progression. 
4. As the sum of all the antecedents, or all the terms 

except the least, is to the sum of all the consequents, or 
all the terms except the greatest, so is 1 to r, the ratio. 
For, 
if a + ra + r<a + r•a are all except the last, 
then ra + r•& + r'a + r•a are all except the first; 
whereas it is evident that the former is to the latter 
ao I tor, or the former multiplied by r gives the latter. 
So that, " denoting the last term, a the first term, and 
r the ratio, also s the sum of all the terms; then s - :::,; : 
s - a:: 1 : r, ors - a = ;-=-;. r. And from this 
eq nation all the relations among the four quantities a, ,.;, 

r, s, are easily derived; such as, s ~ r;:: 
1

4
; viz. mnl· 

tiply the greatest term by the ratio, subtract the least 
term from the product, then the remainder divided by 1 
less than the ratio, will give the sum of the series. And 
if the least term a is O, which happens when the descend
ing progression is infinitely continued, then the sum is 

barely r:. 1• As in the infinite progression I +f + ! 
1 ,.,, 2 

+ 8 &c. where"'= 1, andr=2, it issor-;:=1 = 2-=t 
=~=2. 

1 
5. The first or least term of a geometl'ical progres

sion, is to the sum of all the terms, as the ratio minus I, 
to the nth power of the ratio minus I; that is, a : • :: ,. 
-1 :r•-1. 
wb~:~er relations among the five quantities a, ::, r, "• 8 , 

a denotes the least term, 
iz the greatest term, 
r the common ratio, 
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n the numbC1• of terms, 
s the sum of the pl'ogrcssion, 

are as Uclow; viz. 
:%i r-1 · 

a= ~1 = zr- (r- l)s =,Gs. 

n a+ (r - t)s r - 1 n 
:%i=m· -1=--,.-- = -

11
-ss -1. 

r -1 

PRO 

1.'bis is the foundation or gunnery, un<lcr wl1icl1 a1·ticJe 
may be found all that l'rlatcs peculiarly to that brnnch. 

All bodies, b<'ing indiffrrcnt as to motion or rest, will 
necessarily continue the state they arc put into, cxcl'pt 
so far as they :u·e hindrctl, and forced to change it by 
some new cause. Hence, a prqjectik, put in motion, 
must continue eternally to move on in the in thcsa1neright 
Jine, and with the same uniform or constant \'clocity, 
were it to meet with no resistance from thu medium, nor 

r =: =: = - 1"7· 
· hatl any fol'Ce of gravity to e:ncountt'I'. 

In the first case, the theory of prnjcctilcs would be 
very simple indeed; for the1·c would Uc nothing more to 
tlo, tha11 to compute the space passetl over in a gin·n 
time by a given constant velocity: or either of thrse, 
f1·om the other two being girnn. 

rz a+(r-I )s 
n - Jog. a - Jog. ., a -

- log. r - log. r -
rx s-a. :%i 

log. rz=_ (r _ 1 )s log. s=z:a 
---rog-. r-- := --s =a· 

log. s::::::;-
T%-a rn-1 Tn-1 'Xi 

s = -;=! = r=-Ta =r=t • rn - 1 = 
n -lv''Xin _n_ 1.yan 

n _1v('.t'i~-1va. 
And the other values of a, z, and r, are to be found from 
these equations, viz. 

(s-~)n-l z = ~s-a)"- 1 a, 

,n_ar=1-a, 
rn __ •_ rn - 1 = ~- See SERIES. 

S-.Z S-ZI 

PROHIBITION, is a writ lll'operly issuing only out 

i1fv!h!r~~;lll~11~: ;ui:.1~: ~u~~~11~~-a~1~;~f ~l~~t~~:~:~ ~ra~~~~~ 
a]so IJe hatl iJ1 some cases out of the com·t of chancery, 

.common pleas, or exchequer, directed to the jtH.lge and 
parties of a suit in an inferior coul't, commanding them 
:to cease from the lH'Osecution thereof, .upon a suggestion, 
that either the cases originally, or some co] lateral matter 

1
arising therein, does not belong to that jurisdiction, but 
the cognizance or some other court. 3 Black. 112. 

Upon the court being satisfied that the matter alleged 
by the suggestion is sufficit·n.t, the w~·it of prohibition 
·immediately issues; comm2nLlmg the Judge not to hold, 
and the Jlarty not to prosecute, the plea. And if either 
the judge Qr pal'ty shall prQcced after such prohibition, 
an attachment may be hall againstthem for the contempt, 
~ the court that awardetl it, anti an action will Jie 
.against them to 1•epair the party in damages. 3 Black. 
113. 

PROJECTILE, .or PROJECT, in mechanics, is any 
body which, being rmt into a violent motion by au cxter~ 
nal force im1wessetl upon it, is dismissed from the agent, 
aiid )eft to pursue its course; such as a stone th1·own 
Gut of tbe hand or a sling, an arrow from a bow, a ball 
from a gun, &c. 

PROJECTILES, the science of the motion, velocity, 
llight, 1·ange, &c. of a projectile put into violent motion 
by some external cause, as the force of gunpowder, &c. 

But by the constant acti.on of grarity, the projectile is 
continually deflected more and mo1·c from its r·ight-Jinrd 
course, and that with an atcelc1·afrd velocity: which, br
ing combined with its projectile impulse, caHscs the body 
tu move in a curvilineal path, with a r:u·ial.Jlc motion, 
which path is the curve of a pa.ral>ola, as \\ill be JH'O\'cd 
below: and the determination of th~ range, time or Jliglit, 
angle of projection, and variable yclocity, constitutes 
what is usually meant IJy the tloctriilC of Jll'ojectiles, in 
the common accc11tatiou of the wo1·d. 

What is said aborn, howc\'el", is to be undeJ<!;tood of 
}Jrojectilrs moving in a no11.:·esisti11g medium; for when 
the resistance or the ai1· is also considered, wldch is 
enormously great, and which vPry much impedes the 
fil'st projectile nlucity, the path ~e\ i"tcs greatly frolD 
the paralrnLt, aud the determination of tht circumstanr.cs 
of its motion becomes one of the most complex and diffi. 
cult problems in natu1·c. 

In the fi1·st place, therefore, it will be proper to con· 
si<lel' the conunon doctrine of projt'ctilcs, 01· that on the 
paralio)ic theory, or as tlepe1uling only on the nature of 
gravity and the projectile motion, as a1Jst1·acted l'rom the 
resistance of the inediLrm. 

Little mol'e than 200 years ago, philosophers took the 
line described by a hotly l•rojectetl ho1·izontally, such as 
a lrnllet out of a cannon, while the force of the pow1kr 
greatly exceedctl the wei,l\'ht of the bullet, to be a right 
Jino, after which they allowed it became a cuJ'vr. Nidrn· 
las 'l'artaglia was the first who pcl'ccived the misW.ke, 
maintaining that the path of the bullet was a rurve<l line 
tlirnugh the whole of its ex lent. But it was Galileo who 
first determined whatparticu1ar cune it is Uiat a projec
tile describes; showing that the path of' a IJnllet p1'Ctjectld 
horizontally from an eminence, was a parabola, the vcr· 
tex or which is the point wher·c tlrn liullct quits the can· 
non. Ami the same is 111·ovcd genc1·al!y, in the 2d article 
following, wlien the projection is made in any direction 
whatever, viz. that the cnr·ve is always a parabola, sup
posing the boLly moves in a 11on-rcsi1;ti11g mrdium. 

The Laws rif the Notion of PorncT1LEs. 
I. Jr a hea\'y body is J'l'lljected JIOl'l>llldi r ulal'ly, it win 

continue to ~scrn<l 01· llcscend pcrpc1Jilicula1·ly; because 
hoth the l"'u1ccting and the gral'itatiug force a!'e found in 
the same line of Llirection. 

II. Ha hotly is lH'ujected in free space, either lJarallel 
to the ho1·izon, or in any oblique <li1·ection; it "ill, by 
this motion in conjunction with the action of grnvity, 
describe the curve line of a l'arabola. (Fig. !.) 



PROJECTILES. 

For, let the body bo prqjec!e1l from A, in the direction 
AD, with any uniform vclicity; then in any equal por
tions Qf time it would, by tuat impulse alone, describe 
the eqoal spaces All, llC, CD, &c. in the line AD, if it 
was not drawn continually down below that line by the 
action of gravity. Draw BE, CF, DG, &c. in the di
rection ol' gra\'ity, or perpendicular to the horizon, anrl 
take BE, CF, DG, &c. eqoal to the spaces through 
which the body would descend by its gra1·ity in the same 
times in which it woutd uniformly paSs over the spaces 
AB, AC, AD, &e. by the projectile motion. Then, since 
by these motions, the body is carried ove1· the space AB 
in the same time as the space BE and the space AC in 
the same time as the space CF, and the space AD in the 
same time as tlic space DG, &c.; therefore, by the com
position of motions, at tile end of those times the l>ody 
will be found respectively in the points E, F, G, &c. and 
cmisequenlly the real path of the projectile will be the 
currn line AEFG, &c. But the spaces All, AC, AD, &c. 
being ckscribed by unifo1·m motion, are as the times of 
drscription; a~<l the spaces BE, CF, DG, &c. described 
in tl1e same times by the accelerating force of gravity, 
al'C as the squares 1.Jf the times; consequently the 11e1·pen
di0Ular tlcsccnts arc as the squa1·es of the spaces in AD, 
that is, BE, CF, DG, &c. 
arc rcs11cctircly proportional 

to • . All•, AC•, AD', &c. 
"hich is the same as the 1>ropc1·ty of the pa1·abola. 
Therefore the path or the projectile is the pa1·alrnlic line 
AEFG, &c. to which AD is a tangent at the point A. 

Hence, l. The horinzontal ,-eJocity of a projectile is 
a.lways the same constant quantity, in C\'ery point of the 
cul'T'Cj becou1se the horizontal motion is in a constant 
ratio to the motion in AD, which is the uniform projec
tile motion; viz. the constant horizontal velocity bci11g to 
U1c projectile nlority, as radius to the rosine of the an. 
glc DAH, 01· angl e of elevation or drpt·es.s iou of the l)icce 
above or brlow tile horizontal line AH. 

2. The Yrlocity or the prc~jcctiJc in the direction of the 
currc, or of ils tangent, at any point A, is as the seca11t 
of its angfo UAl of' 1\i1·cction above the horizon. Fut' the 
mot inn in tl1e hndzontal dil'ection AI bring constant, nnll 
Al liciug to AB as rn.clius to lhr secant of the angle A; 
tl1c1'('1'orc the motion at A, in All, is as the secant of the 
angle A. 

s. lfhc vrlocity in thl' tlircctlnn DG of gravity, or per
prmlirular to the. lio1·izn11, at any p:li nt G of tile cunc, 
is 1o tlrn 1i1·st nnif\wm 1m1jectilc \•l·l o:- ity at A, as 2G U 
to AD. l<'or the times of dcsc1·ibing AD an<l DG !icing 
C'f]\i,f\1. awl the nlocify arqnin'.J.l liy frcrly descending 
th1·011gh DG bring such as wonltl ca1Ty thr. Uotly uui
forml) O\'t•1· twice DG in an equal time, and the spaces 
lks(' 1ihrc1 with unifo1·m motions lteing as the vclocitif's, 
it f"ollow8 that the spare AD is tu the space 2DG. as the 
11r11.i1'Cl ilc n :lucity at A is to the perpendicular velocity 
at G. 

II I. Tile nlnrity in the direction of the r111·vr, at nny 
pfli11t of it, as i\, is l'qual to that which is gl'nc1·atrd IJy 
g1·avily 111 l'rl·rly t11•srr11di11g through a space which hi 
equal to ono-fo111·th of the paramctt-1• of the lliHmcte1· to 
the 11.uabola al that point. (Fig. 2.) 

Let l' A or AB be (he height due to the velocity or the 

projectile at any point A, in the direction of the curve 
or tangent AC, or the velocity acquired by falling through 
that height; and complete the parallelogram ACDB. 
Then is CD= AB or AP, the heigl1t dne to the velocity 
in the cnrve at A; and CD is also the height due to the 
pe1·pcndicular velocity at D, which will the1·efore be equal 
to the former; but, by the last corollary, the velocity at 
A is to the pe1·pendicular velocity at ;J, as AC to 2CD; 
and as these velocities are equal, therefore AC or BD is 
equal to 2CD or 2AB; am\ hence AB or AP is equal to 
tBD, 01· t of the parameter of the diamete1· AB, by the 
nature of the parabola. 

Hence, 1. If through the point P, the line PL is drawn 
perpendicular to AP; then the vela.city in the curve· at 
every point, will be equal to the velocity acq11irecl by fall
ing through the perpendicular distance or the point from 
the said line PL; that is, a body falling freely through 

PA, acquires the nlocity in the cun'e at A, 
EF, at F, 
KD, atD, 
LR, - - - atH. 

The reason of which is, that th,e line PL is wl1at is callecl 
the directrix of' the parabola; the property of which is, 
that the p1;rpenclic11lar to it, from evr1·y point of the curve, 
is equal to one~fuurth uf the parameter of the diameter 
at that point, Yiz. 

PA= t the parametci· of the <liameter at A, 
EF= at F, 
KD= at L, 
J,H = - - at H. 

. 2. If a body, after falling through the height PA, which 
1s erprnl to All, and whcu it al'l'ivcs at A, if its course is 
cl~ang~d, by refl.cctio.n from a firm plane Al, or othe.i·
w1sc, rnto any d1rect1on AC, without altel'ini; the velo
city; and if AC is taken equal to 2AP or 2AB, and the 
parallelogram is compictcil; tl1e I.wily will tlesc1·ibe the 
llarabola passing through the Point D. 

s. Because AC= 2AB. or 2CD, or 2AP; t11erefore 
AC' = 2A1 . 2CD, or AP . 4CD; aml because all the 
perpendirula1·s EF, CD, GH, al'c as AE2, AC2, AGi 
therefore, also AP. 4EF =Al-:' . anti AP. 4Gll =AG', 
&c.; and Uccausc the rrctauglc of the cxtrl'mrs is equal 
to the re~t~11glc of the mcaQs, or four propol'tionals, 
tLercfore it is alwnvs. 

AP: AE:: AE: 4EF, 
an<lAP: AC:: AC: 4CD, 
u111l Al': AG:: AG: 4GH, 
and so on. 

. IV. Uavin,;, given the t1irection of a projectile, and the 
11npel11s rtr altn.ud c due to the fi1·st velocily~ to dctC'rmine 
the g1·eateSt height to which it will rise, anti the random 
or hu1·izontal range (Fig. S.) 

Let AP b.e the hei.ghl due to the prnjcrt ile velority at 
A, or the height which a lrndy must fa.II to arq11il'e the 
same V<'locity_ as _the pr·ojrctile hac;; in tlic curn· at A; 
alsn AG th~ t.l1l'rch o_n, and AU thC' hori zon. Upon .\G 
let fall the pe1·prnd1rular l'Q. an<l on Al' the prrpendi
cnlar QR; •o shall AR be rr111al to the gr••at<'sl alt itude 
CV. and 4RQ equal to the hori,,rint.11 rauge AII. Or 
having 1lra\\ n PQ perpendirr.l"r to AG, take A(« =4Ao' 
and draw GH 11cr11endicular tu AU; then All is ti~~ 
t'angc. 



PROJECI'lLES. 

l."or, by the last cor. Al' : AG : : AG : 4GH, 
and by sim. triangles, AP : AG: : AQ : GH, 

or AP : AG : : 4AQ : 4GH; 
thercfurn AG= 4AQ; and, by similar u·ianglcs, AH= 
4RQ. 

Also, if V i• the vertrx of the parabola, then AB or 
}AG= 2AQ, or AQ = QB; consequently AR= BV, 
which is= CV by the nature of the parabola. 

Hence, 1. Because the angle Q is a right angle, which 
is the angle in a semicircle: therefore if upon AP as a 
diameter a semicil'Cle is described, it will pass through the 
point Q. (Fig. 4.) 

2. If the ho.-izontal i·ange and the projectile velocity 
are given, the direction of the piece su as to hit the ob· 
ject H will be tlius easily found: Take AD = tAH, and 
draw DQ perpentlicular to AH, mt>;etiug the semicircle 
described on the diameter AP in Q ~nd q then either AQ 
or Aq will be the direction of the piece. And hence it ap
pears, that there ai•e two directions ,A.B and Ab which, 
with the same projectile velocity, give the very same Ito~ 
rizontal range AH; and these two directions make equal 
angles qAD and QAP with AH and AP, because the arc 
PQ is equal to the arc Aq. 

s. Or if the 1•ange AH and direction AB are given, to 
find the altitude and velocity or im1ietus: Take AD= 
iAH, and erect the pei·pendicular DQ meeting AB in Q; 
so ohall DQ be equal to the greatest altitude CV. Also 
erect AP perpendicular to AH, and QP to AQ; so shall 
AP be the height due to the velocity. . 

4. When the body is projected with the same velocity, 
hut in c.liffet·ent directions; the hol'izontal ranges AH will 
be as the sines of double the angles of elevation; or which 
is the same thing, as the rectangle of the si~e and cosine 
of elevation. For AD or RQ. which is -}AH, is the sine 
of the arc AQ, which measures double the angle QAD of 
elevation. 

Ami when the direction is the same, but the velocities 
different, the horizontal ranges are as the square of the 
velocities, or as the height AP, which is asthes_quareof 
the velocity; fo1• the sine AD or RQ, or -J;AH, 1s as the 
l'adius, or as the diameter AP. 

Therefore when both are different, the ranges are in 
the compound ratio of the squares of the velocities, and 
the sines of double the angles of elevation. 

5. The greatest range is when the angle of elevation is 
J1alf a right angle, or 45°: For the doub~e of 45 is 9.o0

, 

which has the greatest sme. Or the radius OS, which 
is l of the range, is the greatest sine. 

Ancl )lence the greatest range, or that at an elevation 
of 45°, is >ust double the altitude AP, which is du~ to the 
velpcity, .or equal to 4VC. And consequently, m that 
case, I;; is the focDB of the parabola, and AB 1ts parame-

10':\ nd the ranges are equal at angles equally above and 
below 45°. 

6. When 1he elevation is 15°, tlie double of which, or 
so•, having its sine equal to half the radius, l!llnsequent
ly its range will be equal to AP~ or half the gi·cate~t 
range at tke elevation of 45°; that 1s, the range at 15' ts 
equal to the impetus or height due to the projectile velo
city. 

7. The greatest altitude CV, being equal to AR, is as 
the versed sine of double the angle of elevation, :and also 

asAPofU1c square of the 1-elority. Or as the sqnai•e ol 
the Sltle of cJe\ ation, aud the S(JUare of the \"C"lr1city; rur 
the squal'c of the si11c is as the versed sine of the Lluuble 
angle. 

a. The time of flight of the pr<ti<ctile, which is equal 
to '.lie time of a body. falliug r1·cdy tln·ough GH or 4CV, 
4 tunes tile altitude, 1:; the1·l'fol'o as the square ruot of tbc 
altitude, or as the projectile velocity and s111e of the eleva. 
tiun. 

9. And hence may be deduced the following set of the. 
o.rems, for fi.11ding ail the ci1•cm~1stanCt'S rcl.tting to !Jrttiec. 
tiles on hortaontal planes, hai,·wg any two of them given. 
Thus, let 

s, c, t, = sine, cosine, and tang. of elen.tion, 
. S, "V :::z:: sine and ve.rs. of double the elevation, 

R the ho~1zontal rage, T the t11ne of Hight, V the prujec. 
tile velocity, H the greatest height of the projectile, 8,. 
16,', feet, and a = the impetus or the altitude due lo the 
velocity V. Then, 

svs scv' gc'f'l P' 4a 
R = 2aS = 4asc = 2-g = g = s = T = T· 

v = v4ac=v2:R =v~ =G,1! = 2 ~GI£. 

T = ~ = 2s v'~ = v't~=v'~ =2v'.!. 
g g g gc g'. 

H = as2 == 4-a"P = j:tR=~ = 8~= "VV
2=S'2.-. 

4c 4g 4 

~~~d~rom any of these, the angle of direction may be 

. V •. To determine the range on an oblique plane; hil'

~~~e~:~oen~ the impetus or the velocity, and the angle ul 

Let AE be the oblique plane, at a given angle above or 
h~low the hol'izontal plane AH; AG the direction ol the 
piece; and. AP the altitude due to the projectile TC!ocity 
at A. (Fig. 5.) 

. By the last prop. ~nd .the horizontal range AH to tbe 
i;1ven vel~ity and d~rectlon; draw HE pel'pendicular to 
AH, me.etm~ the obhque plane in E; draw EF parall•I 
to t_he direction AG, and FI parallel to HE; so shall tho 
proJeclll~ pass throug~ ~· and th.e range on the oblique 
1'.lane will be Al. This is the evident from the proper· 
ties of the parabola: see Coinc SECTIONS, where it i• 
proved, that 1f AH, Al, are any two lines terminated at 
the, curve, and IF, BE, are parallel to the axis; thea is 
El' parallel to the ta~gent AG. (Figs. 6 and 7.) 

Hence, 1 •. If.AO is dl'awnperpendicular to the plane 
Al, and AP is bisected ~Y. the perpendicular s·ro; then 
with the centre 0 descl'•bmg a circle thl'ough A and P, 
the same will also pass through q; because the angle GAi, 
formed b;r the .tangent AG and Al, is e<Jual to the angle 
APq, which will thei·efore stand upon the same arc Aq. 

2. If ther~ are.given llie range and velocity, or the im· 
petus, the d11'ectton will then be easily found thus: Take 
"':k =.\Al; di·aw ~q pel'pendiculai· to AH, meeting the 
circle described with the radius AO in two point• q and 
q; then Aq or Aq will be the direction of th· piere. A1.i 
hence it appea1 .. that there a1·e two dii-ertions, which, 
with the ••me impetus, give the nry same l'ange Al, on 
the oblique plane. And these two dirrctions make equal 
angles with Al 11nd AP, the plane and the perpendicular 
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because the arc Pq =the arc Aq. They also make equal 
angles with a line drawn from A through S, because the 
arc Sq = the arc Sq. 

s. 01·, if thrt•e al'c given the range AI, and the direc
ticm Aq, to find the nlocity or impetus. Take Ak = 
-'A l: and e1·ert kq perpendicular to AH, meeting the line 
ir dil'ertion in q; then tfraw ql', making the angle AqP 
=the angle Akq; so shall AP be the impetus, ur altitude 
due tu the lll'Ojectile vclocit;. 

4. The l'anµ;e OR an oblit1ue plane, with a given clev~
tion, is dit·cctly as the retangle of tl1e cos ine of the dt
rection of the pie<:e above the horizon, and the sine of the 
direction above the oblirtuc plan{', and recip1·ocally as the 
square of the cnsinc ul' the angle of the plane above or 
below the horizon. 

For, puts = sin. L qAI or APq 
c =cos. L qAH or sin. PAq, 
C = cos. L JAH or sin. Akd or Akq or 

AqP. 
'£hen in the tri. APq, C : s :: AP : Aq, 
and in the trian. Akq, C : c :: Aq : Ak, 
the1·cfore by compos. C• : cs:: AP : Ak = iAI, 

so that tho oLlique range Al = ~' x 4AP. 

Hence the range is the gl'eatest when Ak is the gt'eat
cst, that is, when kq touches the circle in the mitltlle point 
S; ancl then the line of clircction passes tl11·ough S, and 
bisects the angle formed by the obhque plane and the vcl'
tcx. Also the ranges are equal at equal angles above 
an<l below this direction for tlie maximum. 

5. The greatest height Cll or kq of the pl'ojectile, above 

the plane, is equal to~ x AP. And theJ'efore it is as 

the impetus and square of the sine of direction al.love the 
plane directly, and square of the cosine of the 1,lane's in
clination 1·eciprocally. 

J<'or, C (sin. AqP) : s (sin. APq):: AP :-Aq, 
and C (sin. Akq) : s (sin. kAq) : : Aq : kq, 
thel'efol'e by comp. C> : s> : : AP : kq. 

6. The time of Hight in the cu1•ve All[ is = ~v'~• 
c g 

:~~~~.fe :C :1~J~t~~e~. ab~:~d t~1~e~f~~~e J:l'~~t~~ ;'~~J~1~~i.~~ 
if the plane's inclination reciprocally. For the time of 
descl'ibing the curve, is equal to the time of falling freely 

through GI, or 4kq or :s: x AP. Therefore, the time 

being as the square root of the dis lance, v g : ~ ..; AP 

: : t" : ~..; ~ the time of flight. 
c g 

1. From the foregoing corollaries may be rollccted the 
follo~ing set of tlrnot-ems, relating to pr~jectiles made on 
any gi\'cn inclined planes, either aboYe or below the ho
rizontal plane; in '' ltkh the letters denote as before, 
namcJy, 

c = cos. of direction abn\·e the l1orizon, 
c = cos. of inclination or the pla11c, 
s = sin. of direc1ion a\Jove the plane, 
R the range on the obli<111e plane, 
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T tlietirne of flight, 
V the projectile velocity, 
n the greatest height above the plane, 
a tlie impetus, or alt. due tn the nlocity V, 
g = 16.,-', feet. Then 

R = ~ x 4a = c~ Y2 = ~ rp. = ~ H. 

H = ~ <£ = :~:2 = ~ = 1 T~. 
v = V4ag = cv~ =-~T = ~ v1gH. 

.2s a sv sn n 
T = cvg =gc= vgc= 2vg. 
And from any of these, the angle of direction may be 
found. 
OJ the 1mth of PROJECTILES, as depending on the resist

ance of the ail'. 
For a long time after Galileo, philosophers seemed to 

be satisfied with the parabolic theory of projectiles, 
deeming the effect of the air's resistance on the path as 
of no consequence. In process of time, howc\'cr, as the 
true philosophy began to dawn, they began to suspect 
that the resistance of the medium might ha,·e some ef
fect upon the projectile curve, and they set themselves 
to consider this subject with some attention. 

Ht1) gens, supposing that the resistance of the air was 
iirnpo1·tional to the nlocity of the moving body, con
cluded tl"1t the line described by it would be a kind of 
logarithmic cun c. 

But Newton, liaving clearly proved, that the l'csist
ance to the ho<ly is not proportional to the velocity it
self, but to the square of it, shows, in his Principia, 
that the line a projectile descrilics, app1•oaches nearer to 
an hyperbola than a parabola. 

Mr. Robins has shown that, in some cases, the resist
ance to a cannon-ball amounts to mol'e than 20 times 
the weight of the ball; and Dr. Hutton, having prose
cuted this subject far beyond any former example, has 
sometimes found this resistance amount to near too 
times the weight of the ball, viz. when it moved with a 
\'elocity of 2000 feet per second, which is a rate of al
most 2S miles in a minute. 

Mr. Robins has not only detected the errors of the 
parabolic theory of gunnery, which takes no account of 
the resistance of the air, but shows how to com1mtc the 
real range of resisted bodies. 

There is an odd circumstance which often takes place 
in the motion of bodies projected with considel'able 
force, which shows the great complication and difficulty 
of this sub,ject; namely, that bullets in their flight arc 
not only depressed bene~.tl1 their original direction by 
the action of gravity, hut are also frequently drinn to 
the right or left of that tlil'ection by the action ol' somo 
other force. 

Now if it was true thatlrnllets rnl'ied their dii·cclion 
by the action of gravity only, then it ought to happen 
that the Cl'l'OrS in theil' flight to the J'ight 01' left Of the 
mark tl1ry were aimed at, should inn·casc in the }lt'O .. 
pol'tion of the distance of the mark from the piece oul) 
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Dut thi~ is contra1·y to all c.xpcl'iencc: the same piece 
which will carry its bullet within an inch of the intend
ed mark at ten yards distance, cannot be rclicc.J. on to 
10 iur.::hrs in 100 ya1·ds, much less to SO in 300 yards. 

And this inequality can only at·isc frum the track of 
the bull et l.Jcing in curvatc<l sideways as well as tlow11-
wanJs; fo1· by tliis means the distance between the incur
vatcd line and the Jiue of direction, ''ill increase in a 
much g1·eatcr ratio than that of the distance; these lines 
coinciding at the mouth of the piece, and aftcrw;:ll'ds se
pa1·ating in the manner of a cu1·ve from its tangent, if 
the mouth of the piece is considered as the point of con
tact. 

This: is put beyond a doubt from the experiments 
mad(' l.Jy 1\11·. Robins; who found also that the dil·ection 
of the shot in the pcq1ernlicular ]inc was nut less un
certain, falling sometimes 200 ya1·ds shul't of what it did 
at olher times, although there was 110 visible cause of 
di(fc1·ence in maki11g- the experiment. ScellIFLF.. 

PROJECT\ ON, in lnechanics,. the act of gi1•iog a 
projectiJcits mntio11. 

If the dil·cctinn or tlie force, by which the p1·ojectile 
is put in motion, is 11e1·pe11dicular to the ho1·izon, the 
projection is sald to !JC" pel'J1em1icular; if parallel to the 
appal·cnt horizon, it is said to be au horizontal projec
tion; amt if it makes an oblique angle with lhe horizon, 
the pmjrrtiu11 is oblifpic. In all casL'~, the angle which 
the line of direction makes with the h01·izontal line, is 
called the angle of r.Jt'vation of the projectile, or of de
prcssiou when the line of Oircction points ~cluw the ho-
1·izontal line. 

Pno.Jl'..C'I'IO:N~ in prrspcctive, dcnutrs the appea1·ance 
m• rr111·rsentation of an object on tlie }ll'l'spective. plane. 
Go, the prnjrction of a point, is a point where the optic 
)•ay passes from the nbjectivo 1mint tlJ1·011gli the 11la11e to 
the eyr; or it is the point where the plane cuts tl1e optic 
ray. A nil hence it is easy to conceive what is meant l>y 
the projection of a Jine. a plane, or a solit.l. 

PRoJECTION ef tlte S]Jhere in Plano, is a rf'presenta~ 
lion t1f the scvcl'al points or places ot' the surl'ace of the 
spht."re, and of ti1c drl'lcs describetl upon it, upon a 
trR11s1rn.1·e11t plane placed l>etwcen the eye antl the sphcl'c, 
or such as thry appear to the eye phlcc<l at a ginn Uis
ta11rc. :For the laws of this pt·oje.ction, see l'ERSPt~c
•rJYE; tlie p1·njection of the s11here l>ei11g only a }1a1·ti
cufar cnse flf persprctivrs. 

Tile cliie1' use ul' tile projection of the sphm·e, is in 
the ronstruction of planispherrs, maps, and charts; 
which arc saitl to lrn of this or that pru,Jcctiun, according
fo the srveral situations of the eye, and the perspective 
plane, with rq;ard to the me1•idians, 11arallels, ant.l other 
points or places to be t·crre•cntecl. 

The most usual pr1ljectlon of maps oi' the WOl'lclj is 
'that on the plane nf the meridian, which exhilJits a t•igl1t 
sphen; the first mc1•idian IJeing the hol'izon. The nl'xt 
h1 that on the plane ol' the equatol', which has the (Jule 
in the centre, and the mel'idians the radii of a ci1·cle, &c. 
anti this represents a parallel sphere. Sec MAP. 

The }Wojection or the sphere is usually tlividell into 
·orthographic and stereographic; to which may be added 
,gnomonic. 

PROIECTION orthographic, is that in which the surface 
or the sphere is drawn upon a plane, cutting it in the 
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middle; the eye being placed at a11 infinite distance n1,r
tically to one of the hcmisphel'cs. And, 

l'noJECTION stereographic of the sphcrr, is that iR 
which tile surface aud circles of th(' sphrrc arr drawn 
upou the plane of' a great circle, the eye !..icing in the 
11olc of that circle. 

PnoJECTION gnomonical of the sphere, is that in whirl1 
the sul'face or the sphere is dl'awn upon a pl;rne without
sidc of it, commonly touching it, the eye l.Jeiug at tbe 
centre of tlw sphere. 

/,rnvs rif the ortlwgrapltic projection.-!. 'l'hr t"aJS co
ming from the rye, being· at an i11Ji11itc db1tancc, and 
making the projection, are parallel tu each otl&er, and 
)lCl'pendicula1· to the plane of projection. 

2. A l'ight line pcq1endic11la1· to tile plane of proJPc
tiun, is projertetl into a point whcl'e that line rneets the 
said plant'. (F.'ig. 8.) 

3. A right l111e, as AB, 01· CD, not perpendicular, 
hut either parallel or oblirtuc to the }Jlane of lhl' projci:
tion, is projected into a 1·ight line, as EF 01' GU, a11d is 
always comprchemled lictween tile exh·eme pe1·1iendicu
lat·s AE a11<l BF, 01· CG an1I DH. 

4. 'rl1c 1u·ojection of the 1·iglit line AB is fhe greatest,._ 
when AB i1:5 pnrallel to the plane of tl1r pr~jectiou. 

5. Hence it is evident, that a line paralll'f to the 11lane 
of the projection, is ]Jl'ojectcd into a 1·ight Jim· t'q11al to 
itself; but a line that is oblique to the })lane of p1·1jection, 
js pi·ujected into one tliat is )l.'ss than itself. (Fig. 9.) 

6. A plane su1·face, as ACBD, pcrpe1tclicula1· to tlte 
plane of 1.IJe p1·ojection~ is JH'ftjl'Cted into th(' right line, as 
AB, in ''hich it cuts that plane. Ile11ce it is evident, 
that the cit·cle AUBD pei-pemlic11lar to the ]>lane of pt'O· 
jeclio11, passing tlu·ough its ceufrc, is 1wojectcll into t/111.t 
diamcte1· AB in whicli it cuts the plane ol' the projection. 
Also any arch as Cc is projected 111to Oo, ec1ual to ca, 
the 1·i~ht sine of' that arch; allll the complcmontal arccB 
is pl'ojecll'cl into oll. the vc1·scd sinr- of the snme arc cB. 

7, A ci1·rle }11'\l'allel to tile plane of the projection, is 
111·ojerted i11tu a ri1·cle equal to itself, ha\'ing its rcntre 
the !:iame "ith the ce11h'e of the fli'ojcction, nrnl its radius 
ec1ual to l11c cosine of its distnnrc from the 11Janr. And 
a ciJ'rle oblique to tLc plane of' the pl'ojectio11, is projrd· 
rd in lo an cllipsis1 whose g1·eatcr axis is equal t' the 
diameter of' the Ci1·cJe, antl its Jrss axis PC]Ual fo double 
the cosine of the ohlitjtdty of the ril'cle to a radius rqual 
10 half th~ .~1·eate1· axis. 

Properties of the stereographic 1>rqjectio11.-l. Jn this 
1wojedio11 a right circle, or one jll'l'fH'J1d1t'ular to the 
plane of projection, and passing through the eye, is pro· 
jccted into a line of half Umge111s. 

2. 'J'he projectic111s of all other ri1·cles, not p~u;sing 
H11"011gh the pl'lljecting point. whether parallel 01• oblique, 
al'l' 111·oj'erted into ci!'des. Fig. 1 O, t 1, and 12. 

Thus, let ACEDB represent a s1ihcre, cut hy a plane 
RS, passin~ tlirot!gh the centl'e I, pcrpl'ntlicular to the 
diameter EH, tlrawn from E the plaC'c of tht• rye; anJ 
let the sectio11 of the spitel'e by lite pl•nc RS he the cir
cle CFDL, "hose Jioles are H aml E. Suppose 11ow 
AGB is a cii·rle on the_ sphere to I.Jc projected, wl10~ 
]mle most remote from the CJC is P; aud the \ isual r<1.JS 
from the circle HGil meetin~ in E, form thr tone 
AGBE, of which the triangle AEB is a s•rtio11 t/11-.JUglt 
the '°rtex E, alid uiamcter of the base AB; th•n "ill 
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the figure agbf, which is the projection of the circle 
AG8. be it,ell' a rirdc. Hence, the middle of the pro
jected d;ameter is the centre of tlic projected circle, wl1c
tlier it is a great circfe or a small one: also the poles ant! 
rentres of all ci1•rles pat«\llcl to the plane of pt·ojection, 
fall in the centre of l11e projection: and all oulique g1·eat 
rircle~ cut the pl'imiti\'C cil'cle iu two points lHamctl'ical
ly oppo.ite. 

s. 'l'he projected diamrter of any circle suhtrncls an 
angle at the eye equal to the distance of that ri1·cle from 
its nearest vole. taken on the sphere; anc..I that angle is 
l1isected by a right line joining the eye and that pole. 
'.rhus, let the plane RS (Rg. IS) cut the sphere HFEC 
through its centre I; and let ABU lie any oblique gl'eat 
circle, \\hose diameter AC is projected i11to nc; and 
KOL any small circle parallel to ABC, whose diameter 
KL is vrojcctrd in kl. 'fhc distances of those circles 
from thci1· pole I', being the arcs AHP, KHP. aml the 
angles aEc, hE_l, a1·e the anglrs at tl1c eye, subtended hy 
their projertC'd diameters. ac aud kl. Then is the angle 
a~~c measuretl by the arc AHP. and the ai1gle kEl rnea
snrcl\ by the arc KHP; and those angles are uisected by 
El'. 

s. Any point of a sphuc is projected at such a dis
tflnce from thr. centl'C or vrojcclion, as is equal to the 
tan.~rnt of hair the arc interce1>ted between that point 
and the 1nte opposile to the eye, the scmidiamrtcr ol' l11c 
sphere being 1·adius. Thus, let CbEB (R.~. 14) he a 
great circle of the i1pherc, whose centre is c; GH the 
plane of projection cutt ing the diamete1• or the sphere in 
h and B; also E an<l C the poles of the section uy that 
11lanc: an,1 a the 1n·1~jldio11 of A. Then ca is equal to 
the tangr1it of half the arc: AC. as is C\'i(icnt by drawjng 
CF= fhc tan.~cnt of h::tlftilat al'c, and joining cF. 

4 . Thr nnglP 1ml1lc by twn projrctetl cir•clt~s. is rqnal 
to thr. an_:;-1(' whirh tlil'.o;;e rircks make on the sphere. For 
lrt fACE (fi.c;. 15) and ABL lie two circles on a sphrrc 
interserting rn A~ E the pro,jC'cting point; and RS the 
Jllanc or prHj('rtion, in which the point A is Jll'njected in 
n. in the linr. IC, the cliarncter of the ci1·rle ACE. Alcto 
let DH •nd FA he tangrnts to the rirrles ACE and 
ABL. 'l'hen "ill the p1·ctiected angle def be equal to 
thr sphr1·iral angle II·\ C. 

5. The cfo-t:t.nce IH.'f\\'<'<'n the p'llf's of the primitivf' rir
clr anrl an ohlifJllf' rit·rk. is cq11al to the tangent or half 
tlir hu Ii nation of those cil'C·lcs; and th(' •lii;;tanrP of their 
ce11trrs ic; eq11al to th<' tan~cnt of their incliirntion, the 
semitliamrtcr nf th(' 1wimitive being radius. For let AC 
(11.~. 16) he fht• fli:rn1r·te1· nf a cirdC', whm;c. polrs arr P 
and Q. arul i11<'li11l'd tn the planr of pr11jertion in tltc an~ 
gle AIF; anil ll't <L. r. 1'· lie the projrctionfi of the points 
A. c. P; also h•t Jfoff~ h{' thr pr(~jertml oblique rirr.lr .• 
Wh'19t> rc11h·e is q. N()w when the Jlla11c of projrclion 
bt·cnnH'~ thr p1·imi1ivo ci1·rlr, whom~ polf' is J. then is fp 
= tan~l·nt 11f il~lf' th<' nnglr AlF. or of hall' the arch AF'; 
a1Hl Jq = tan~1·11t ol' Aft'. or ortliC' am:lc FHa = AIF'. 

6. I f thr·oui:;li tmJ gin•n p')int in ti~(. primitiH~ cil'cl<', 
an ohliqur. rlt'(:l:.· is cll'snilJefl, then tlze Cf'ntrrs of all 
other· ohlirp1r ri1·rlrs pac;sing throu.~h that point. will be 
i11 a ril-.j"ltt line d1•aw1t thrnn~h tlie crnfre of the first o!J. 
Jil']llt" rilT!c, am! prrprndirular to a line pai;sing throu~h 
that crutre, fhr gin11 point, a111l tlie rentl'c 11f thr prinii. 
tive circle. 'l'lous, let GACE (fig. 17.) be the primitive 
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circle, and ADEi a great circle described through D, it. 
ceutre being B. HK is a ri.~ht line dra\\11 through B, 
pel'pcndicular to a 1•ight line Cl passing lhrough D and 
ll am.I the centre of the primiti\'e circle. Then the cen. 
tres of all other g1·eat circles, as FDG, passing through 
D, will f'all in the liue HK. 

7. Equal arcs of any two great circles of the sphere 
will be intercepted between two otilcr circles drawn on 
the splirm tlmJUgl1 the remotest poles of those great cir
cles. For lrt l'HEA (fig. I B) be a sphere, on "hich 
AGB and Cfi'D ai·e two great circles, whose remotest 
poles a1·c E am! P; and -tl11·ough theRe poles let the grca,.t 
circle PBl.£C antl tl1e small circle PUE Uc drawn, cut
(i11g the gl'eat circles AGB and UFD in the points Il, 
G, D, F. Then a1·e the intercepted a1·cs IlG and DF 
equal tu one another. 

8. If lines are drawn from the prnjectcd pole of any 
great ril'clr-1 cutting the }Jel-'iphcl'ies of the projected cir. 
cle and plane of pr·ojection. the inte1·cr1Jlt•d arcs of those 
peripheries are equal; that is, the arc ilG = dj. 

9. 'I'hc 1·a11ius of any lesser cil'cfo, whose plane is per· 
pc11dicular to that of the 111·imiti\'e ciL·clc, is equal to the 
tangent of that lesser circle's distance from its pole; and 
the secant of that distance is l.'f}Ual to th~ distauce of the 
centres of the primitive ant.I lcssc1· circle. For let P 
(fig. 19) lie the pole and All !Ice diametc1· of a lessrrcir
de, its plarH~ l.Jeing perpcndiculat· to that of the primi
tirn circle, whose centre is C: then d boing the centre 
of the projcc:tc<l lesser cil'cle, dais equal to the tangent 
of the arc PA. and !IC = !lie secant of PA. 

PROJECTURE. Sec AnCH1TECTURE. 

PrtOLAPSUS. See SunGERY. 

PROLATE, iH .~eometry, an epithet applied to a sphe
roid produced lJy the rernlution of a scmi-cJljpsis al.lout 
ib1 Ja1·ger dianwter. 

PROMlSE, is whrre, upon a valuable consideration, 
persons bi ml tl1cmseltt"'S L>y words tu du or pe1·1'o1·m such 
a thing ag1·eed on: it is in tlic nat11rc of a H'l'bal cove
nant, and wants 011ly the solemnity of writing anti scal
ing to make it alJsolutely the same. Y ct for the brl'ach 
of it, the remedy is different; for instrad of an action of 
covenant. therr lies only an action 1111~11 the case, the <la
m ages \\11e1·eof arc to be estimated antl dutel'minrtl by 
the jury. 
PR0~1TSSORY NOTE. Sec Rn.Ls OF ExcnANG.,. 
~RO~OUN, i.n grammar, a dcclinaUJc part of speech, 

winch IJcrng put 111stead of a noun, points out some per
son or thing. 

PROOI!', the sl1owing or making plain the t1•u(h or any 
matter nllC'gcd; either in giving evidence to a ju1·y on a 

~·;.i~I~;;~; 1~11~~ c~~~ 0 ~1~ t~r;1·~;.~·:1;~ ric~c~,.~, r,.;~~i~~ ,'1 r rccoi·ds, 

Pnoo•· qf artWery and snuill arms, is a t1fal "hPther 
they stand the quantity of powder alltJttC'd fo1· fhal p1t1·
pose. Tt1c 1·ule of the hoard of ord.11ant·e is, that all g11ns 
untlrr N-poundcrs m·c loaded w1tli powckr as much 
as thci1· shf)t weighs~ that is, a lJl'ass 24-pounilrt• with 
21 lb. a brass S~-pountlcr with 26 IL>. 12 nz. a111.1a42-
pounder with 31 lU. 8 oz . the iron 2-l·ponnder with 18 
lb. the S ~-pu1111tler with 21 lo. 8 oz. an<l the 42-[l••uu<ler 
with 25 lb. 

'flie lirass light field-pieces arc proved with powder 





PRO 

the l•l i• to th• 4U1, •A thc.difft•t•ence ktwrC'l Hoe 1st on'! 
.2.d is tn the diH'l'rcnrr. between the Sd and 4i.l1; en· tl1r 1·c 
ciprural'I of an a1·ithmctical proportion arr 111 b1·mo11wal 
p1·.r111111·tlon. A'I 6, 4, s, l.Jt·r.ausc 6 : S : : G - -! = ~ : 4 -
3 =-= J; or IJccausc -j, } 1 j., are in a1·it!tmdkal pl'Op;n 
tion, making·~+-~·= i + ! = i· Also thr four ~-t. IG. 
u. 9, al'c in harmonical propOl'tin, because n4: ~ :: 8: s. 

PROPORTIONAL compa.lses. a1·e compasses with 
two pair of opposite kgs, like a St. Andre\\ 's cross. by 
v.liich any space is enlarged m• diminished in au~· pro
J>0rtio11. 

PuoroRTIONH. scales, callrd also 1ogaritl11nk ~<'!lfc."i, 
arc tilr logatithms or artificial numbers, plac:t'd 1111 lint·~~ 
for the case and advanlagc or mnltiplyiug •111tl cli\·idi11.i;, 
&c. hy means ot' compasses, or of slidiug rull"l'S. Tlil'se 
arc in dfcct so ma11y lines of numbers, as l!i('y a1·e rail
ed by Gunter, but made single, dou\Jle, triple, or cprntl1·u
I>lc; bryo11d which they sel<lom go. 

PROPORTIONALS, are the terms or a proportion; 
consisting of two extremes, which are the lhst and la!it 
terms of the set, ant.I the meaos, which arc tile 1·cst of the 
tel'ms. 'rtrnse 1wopol'tionals may be either aritl11ncticals, 
gcometricals, or harmonicals, and in any number al>orn 
two, and aJi:;o either continued 01• discontinucil. 

Pappus gives this beautiful and simple comparison of' 
the three kinds of 1woportionals, arithmetical, geomt:
tl'iral, and hal'mouical, viz. a, b, c, being the first, se
cond, and third terms in any such pro1rnrtion, then 

:,

1

: ~!:: ~·~i!~~:;:~:,':; : :: ~~ : : a - b : b - c. 
in the harmonicals, a : cj 

Continued proportionals form wl1at is called a progres-
sion. See PnoauEsS10N". · 

I. l'roperties ef 1LrW1metical proportio1111ls. 
For what rcsp('cts progressions and mean pl'oportion

als of all sorts, see MEAN and PnoGRESSION. 
1. Foul' arithmetical propol'tions, as 2, :J, 4, 5, 

arc stlll proportionals when inversely 5, 4, s, 2; 
or altcr·natcly, thus, 2, 4, 3, 5; 
or inversely a11d altrrnatcJy, thus, - 5, S, 4, 2. 

2. tr two arithmeticals ai·e added to f11e like terms or 
other two arithmcticals, of the same difference or a1·ith
metical ratio, the sums wiU have dou!Jle the same diffcr
euce or arithmetical ratio. 

So, to 3 and 5, wl1ose difference is 2, 
add 7 nnfl 9, whose difference is also 2, 
the sums 1 O and 14, have a double diff. Yiz. 4. 

And if tothesesum9 a1·e added two other numbers al5r1 in 
the same difference, tile next sums will have a tl'iple ratin 
or tlilfc1·cnce; and so on. Also, whatever arc the rntios of 
the terms that al'e added, whether the same 01· 1liffrl'cnt, 

• tlic sum":I of1he terms will have such arithmetical 1·atio a3 
is composed orthe sums or the others that a1·c added. 

So s , 5, whose diff. is 2 
ancl 7 , 10, whose diff. is s 
and 12 , IG, whose diH: is 4 

mnkc 2!1 , SI, \\hose di ff. is 9. 

On the contrary, if from. two arithmeticalc1 :l.l'e sub
tract<'d others, tlie diff<'rcncc will ha,·e such arithmeti
cal ratio as is cqu•I to the dilfcrenccs ur those. 
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So from E aid 16, who~e 1Hf. t:i 4 
take 7 :uh! Jo, ,~,hos~ tlif. is 5 

lenvrs 5 anU G, \\ho:se dif is 1 

.Also from 7 and O, wh11c:,r 1l1i" is 2 
take S and 5, whob4.! tliL 1s 2 

leaves 4 anti 4, \\ ho::;e cHf is O 

Jl<'nrc, if arithmetical proportionals are multiplied or 
1lh ille<l by the same number. thcii• <liffercnct•, ot· a1·ith
m<'lical ratio, is also multi11hcd or <li\"idcc1 b,y the same 
nuu1L{'t'. 

II. Properties ef gcomefrical ;n·oportionals. 
The 111·011crtics relatiu.r;- to mean p1·oportio11als a1·e giv

en untle.1· the term i\1E.lN PRoPOUTIONAL; some <1rc a/-;o 
giYcn under the article lJ1wpoa•r10N; and some addi
liona.1 ones arc as below: 

J. rro fintl a Sd pl'Oporliona1 to two given llUllllH~ l'S, 01~ 
a 4th pro11ortional to thrcr in the former case, multiply 
!lie 2d trl'm by itself, a11d di1'ide tile p1·ud11ct by the ist; 
nud in t he latter rasc, multiply the 2tl term by the sd, and 
divide the pl'oduct by th e tst. 

So 2 : 6 : : 6 : 18, tha sd prnp. to 2 anll 6: 
and 2 : 6 : : 5 : 15, tl1c 4th p1·op. to 2, 6, and 5. 

2. If the terms o'f any geomctl'ical 1·atio arc augmcnt
ml o~ diminished by an~ others in the same ratin, u1· pro
portwn, the sums or differences will still be in the same 
ratio or proportion. 

So if a : b : : c : d, 
thcu is": b :: a+ c: b + tl :: c: tl. 

Anil if the terms of a Patio. 01· ]i1·qportion, al'C multi 
plied or divided by any one and the same numbrr, the pro
ducts antl quotients wiH still lie in t.hc same ratio, 01· p1·0 -
Jlortion. 

Thus.., a : b : : na ; u.b : : ~ : ~ • 
S. If a set of continued proportionals at'c l'ithrr aug. 

mrnted or diminished 1.ty the same pat·t or parts of tlic10-
sel\'es, the sums or differences will also be pruport.ionals. 

Thus if a, b, c, d, &c. arc pt'OllOl'S. 
a b c 

then are a ±. n' b, ± n' c, ± n' &c. also proportion .. 

als, where tlic common ratio is 1 ± ~· 
And ir any single qnantity is cithr1· a11g111cntrd or di

minishctl by some part of itself, and tlir 1·cstilt iq ahm iu~ 
creased or diminished by the same pa1·t of itself, and tliis 
thinl quantity treated in the same manner, and su ow 
1 licn sh~Jl ~11 the.se quantiti rs be continued JJl'Opo1·lio11als: 
s(), l.tf'g111n111g with the qnautiry a, and taking always the 
nth part, then shall 

a 2a a'l 
a, (l .± %' ± n + n' &c. be propo1·tio11als, or 

a, a ± ;';, (± ~ )•, (" ± .;i ), &c. proportionals the com

mon ratio lleing 1 ± ~. 
4. If one set or proportionals is multiplied 01• divided 
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Ly any othel' set of pl'Oportionals, each term by ench, 
the products 01· quoti~11ts will also Uc proportionals. 

Thns, iC a: na :: b: nb, 
and c : me :: d: 1nd; 
then is ac : mnac : ; bd : 1nnbd, 

anll 
a nn b 11.b 
c:mc :: ;r:mo 

5. If there are sc,'eral continued propo1·tionals, thrn 
whatever r·atio the 1st lias to the 2d, the l8t to the SU 
shall have tile duplicate or the ratio, the 1st to the 4th 
the ~riplicate of it, and so on. 

So in a. na, n2a .. , n3u, &c. the ratio being n; 
then a : 11,Ja, 01· 1 to,,,,, the duplicate ratio, 
nnU a : n 3<t 01· L tu 1i2, the tl'iplicate ratio, 

and so on. 
6. Jn three conlinnccl proportionals, tl1e difference he

twcen the lst and £U teJ'm, is a mean propol'tional be
tween the 1st tcl'm and lhe second difference of all the 
terms. 

Thusi in the three propor. a, na, n42a; 
Terms I t st di l's. 12d dif. 

1~:~ nza-na 
a \ na -a. I n2a-~a+a, 

thl"'n a : na - a : : na-a : ri,2a - 2na + a. 
01• in the numbc1·s 2, 6, 18;. 

is I i2 I 
~ I 4 I 8 the second difi'erenco; 

then 2. 4, 8 are fll'OJl01·tiona1s. 
7. When four quantities :ll'e in proportion, tl1C'y are 

also in proportion by inversion, composition, division, 
&.c.; thus, a, na, b,.nb, Ueing in proportion, viz. 

1. a : na : : b : nb; then by 
2. fnn•nion 1HL: a :: nb : b; 
!3. Altcrnatlon a : b :: rw: nb; 
4:. Composition a +nu : na :: b + nb: nb; 
5. Conversion a,+ na : a :: b + nb: b; 

6. Division { ~ = :~~ ~ n~ ~~ ~ = :~t ~ ,~t. 
IIT. Properties of lwrmonical pl'Oportionals. 

t. 1 r three or fom· numbers in harmonical proportion, 
are either mnltiplic<l or divided by any number, the 
pi'Otlucts or quotients will also be harmonica) propol'tions. 

Thus, 6, s, 2, bring liarmon. propor. 
then 12, 6, 4, ate also harmon. propor. 

2. ln3~~~ t1t:r!i1~·~1~:~i;~~0p~:~·~1;·~i
1~0n~r~11;;\, c, when 

any two of these arc given, the third can be found from 
the de6nition of them, viz. that a: c :: a- b: b - c; for 
hence 

b = ~ the harmonical mean and 
a+c 

c = ~ the third harmon. to a and b. 
2a-b 

s. And of the four harmonicals, a, b, c, d, any three 
bring given, the fourth can be found from the definition 
or them, viz. that a: d: : a- b: c-d; for thence the 
three b, c, d. will be thus found, viz. 

2ad-ac 2ad-bd ab 
b= -d-; C= -a-; d=~· 
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4. If thct·c are four numhcrs disposcll in order, o.s !, 
s, 4, 6, of which one exh'cm11 <t.nd the two middle terms 
a1·e in a1·ithinetical propo1·tion, and tlie othc1· cxh'eme 
and the same mi1ldle tet'm'l m·c in hal'monical propor·tion; 
tl1e11 at·e the four tc1·ms in geometl'ical pl'opurtiun: au 
here. 

thr: three 2, s, 4, are arithmeticals, 
a11d th1• three 3, 4, 6, ar·c harmonicals, 
thrn the four 2, 3, 4, 6 a1·c gromctricalc;. 

5. If between any two 11umbe1·~, as ~ and 6, ther~ n:re 
intel'posrd an arithmetical mran 4. and al<:10 an lrnrmonL 
cal mean s, the four will then be gco111etl'icals, viz. 2: 3 
: :4: 6. 

6. Between thr three kinds of proportion, there is this 
rrnrnrkalJlr. differrnce, viz. 1hat from any gh•en number 
tl1ere can be raised a cuntimu.·il arithmetical series in
creasing ad infinitum, h11t not 'll'C:reasiug; while the har
monica! can be der1·e~sell ad infinitum, but not inc1•eased; 
and thC' geomC'h·ical admits of both. 

PnoP01tT10.ss of the human body. Sec DRAW-
ING. 

PnoPoRTrnNs of the antique statues. Sec STATUBB 
and Scm.PTURE. 

PROPOSITION, in logic, pal'tof an argument when" 
in some f1uality, either 11~gativc or positive, is attribut
ed to a subjrct; or accnt•4\ing to Chauvinus, it is a com
plete conr-.istcnt sentenre, inclirating or expressin,i;some. 
thing either true or false, \\ ithout ambiguity; as Gud 
is just. 

PnoPoSITioN, in mathematics, is either some truth ad. 
vanccd and shown to IJe such by demonstration, or some 
operation proposed and its solution shown. If the pro .. 
position is deduced from several theoretical definitions 
compared together, it is called a theorem; if' fl'Dm a 
praxi51, or series of OJleratiuns, it is called a 11roblem. 

PROSERPINACA, a genus of the trigynia order, in 
the triamlr-ia class of plants; and in the natul'al method 
l'anking l11u.ler the 15th 01'dcr, inunflatre. The calyx is 
tripartite superior; there is no c·or·nlla; there is one tri
locular seed. There is one species, a mal'sh plant of 
Vit·ginia. 

PROSODY, that JJal't of grammar which treat• of 
the quantities and accents of syllahles, and the manner 
of making verses. 

PROSOPIS, a genus of the monogynia order, in the 
derandl'ia class of plants. The ralyx is hemis)lhe1·ical 
and quadric..lentate; the stigma is simple, the lrgumr.n in· 
flated and monospermous. Thel'e is one species, a tree 
ul' thr East lndirs. 

l'ROSOPOPCE!A, a figul'e in 1'11rtorir, whereby we 
rai8" qualitiE>s, or things inanimate, into persons. See 
RHETORIC. 

PROSTA'r;E. Ser ANAToTv. 
PRO STY LE, in anrient al·chitecture, a range of co .. 

lumns in front. of a temple. 
PROTEST, when one opr11l.v affirms. thatlic dors ei· 

ther not at all, or but conclitionally, yield his con.,.ent to 
~ny _ac~, ~r u_nt? th~ prore<'c.Jing "f a-judgP in court wht>re
m !us JUl'1sdtchon ts doubtful, or to answer upon his oath 
any farther than l.Jy law hi:': is brrnml. 

Paon:ST, is also that art hv which the holder of a 
fol'eign hill of exchange declares that such hill is dis
honoured. 
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PaoT&wr, ;., also that act of a master, on his anlval autl all comrnon 1:cco,·erics; make exemplifications of n: 
with his ~hip from pa1·ts beyond the seas, to save him cords, &c. 
and .his o\\11c1·s harmles~ and imlemnificd from auy f.>ROTOXIDE, in chemistry, a term used to denote 
damage su:;taiucd in the goods nf her lading, on account the minimum or oxi1lizement. See OXIDE. 
of storms. See BILLS of ExcuANGE, a11tl lNSDHANCE. l'ROTRAC'I'ION, the same l>ith plotting. See Sua· 

PROTESTANT, a uamc Ill-st gin·n in Gc1·ma.ny to VEYINO. 

tho-JC who adhered to the docfri11e of Luther; because in PRUTRAC'I10R, the name of an instrument used for 
1529, they 1wutestcll against a decree of the emperor proh·acting or laying down on paper the angles of a 
Uha1·les V. and the diet of Spfres; declaring Urnt they field, or other figu1·e. See l NS'J'RUMENT. 
appealed to a general coun ril. The same name al_so has J>ROVISO, in law, a contlitio11 inserted in a deed, 
been given to those of th{': sentiments of Calvin, and is u1rn11 tlie ol.Jsrl'\'ance whereof the validity of the <lec<l <lew 
now lrncome a common c.knomluatiun for all those of the pends. 
l'Cfn1·med church<>s. PROVOST, an officer, wlicrcofthCL'C are divcl's kind~, 
f•ROT~A., tl1e sih·er.tree, a genus of the 01onogy11ia ci' ii, a,ntl rnilitarr, &c. 

onlt>r, in Uic tetra.ntlia class of plants; and in the naturnl !•ltoVOST of a City or town~ is the chiefm11niripal magw 
mcthnd 1·a11ki11g undtt• the 47th order, stcliatre. There ist1·a.tc in scvel'al trading citirs .. 1rn.rticulal'ly Edinbn1',gh, 
is one quadl'ilid petal su1·1·0111Hli11g the germ; there is no GJasgo,r, &c. being much the sun('; with mayor in other 
propct· calyx; the 1·cspPctadc is palcaceous. Then~ a1·e places. He lll'e.,ides in city·cOul'ts, and. togcthrr with 
sixtywfour species, l'hidty uatin~s of the Cape ol' Good the baillics, wlio arc his deputies, detet·mincs in all dif
llopc; of which the mnst 1·c11ta1·k{lble are, 1. Tl1e conife- fcrcnccs that arise among citizr.ns. 
ra, with linear, spca1·-shap~l,ontia·c leaves, grows to the }">aovosT 111.arshal ojan anny, is an officer appoiutcd 
height of ten OI' twch c frrt, wi~h a stra,ight rrg11la1· to seize and scc.:u1·e tksrrtcl's, and all otl1rr c.Ti111i11als. 
stem. The b1·ancl1es naturally torm a large rrgul~l' Ile is tu lli1u.l.c1· soldiers from }lilla.~ing. to indict offcn
head. The leaves a1·r lt>ug an<l narrow, of a sh info~ sil- tlCl's, and se.c the sentence passed on tl1c111 CJ..<"C'!ftrd. He 
,·er-colour, and, as they 1·cma.in the whole :.·car, m~kc a also l'l'.gulat~s tile weights and measul'es, ~rnl lhe price 
fine appcat·ance in the ~1·ern-liousr. 2. The argent.ea, of proYisions, &,c. in the nrniy. For the discl1a&',f;'t' of 
commonly callcll silver.tree, !ins a strvng upri.~lit st('m his oflicrt lie has a lieute11~u1t, a clerk, and a troop of 
cove1·ec.I with p111·plish hark, tlidtling into sr.vel'al i.Jranch- mal'shalmcn on l1orschack, as also an executioner. There 
es which g1·ow erect, with \.JrtHtd, shining, sih'cry, lcani;, is also a .1.wovost marshal in tlic na,·y, who has charge 
Wilicil make a finr a}11Jt'H.l'ance when intermi\'.cc.J \\ith O\'el' Jll'iSoncrs, &c. 
other exotics. Th1·ougti the whole year it rxld\.Jits its 11llOW, in 11a\1igation, denotes the hrad 01· fore vart 
glossy white or silvri·y lcavPs. ll has at fi1·st a \'ct·y of a ship, pa1·ticula1·ly in a galley, lJci11g that which is 
~11cummo11 anc.1 beautiful a\lpearancc; anil so1nctimrs i11 opposite tlic poop or 8krn. 
the course of twelrc 01· {ift('cn years, reaches the height }JH.UNELLA, self-hue, a genus or the gymnospcl'
of twcn'y fret, which it never exceeds. In a rich soil it mia 01!lle1·, in the dic.Jynamia class l)f plants; and in the 
g1·ows twice ~s quicli, and is by far the lar.i;est of the natu1·al mcthoc.J ranking unc.Jcr tile 12111 orde1·, hulnrncere. 
JH'()tca hind. rl'lwy n1·0 grnrr-alJy plantctl near some 1J11e filaments are 1.Jiful'catcil, with "" anthera only on 
farms, and \'C'l'Y sddom ~Tow wild; Mr. Spai·m~n thinks, one point; tltc stigma is 1.Jiftd. 'riic1·c arc thee ~pccies, 
it was prolmlily Orouglit to tlie Cape of Goot.l Hupe from hC'J'hS or Europe. 
Anamarpia; ro1· he hall travelled over the whole north- }JRGKELL.tE sal, in pharmacy, a preparation ofpurifictl 

~~'i:t:i(~~i;:[ ~~:!r::,~ot1~;a~~~~\11~ndS.w~~~u~f~::;~:1·~:.t ,~.i~~~~ saltpetre. 
lJoom, ~Tratly rl'Sl"lllltll'S tlic second stll't; the leaves arc PRUNES, in commerce, are plums d1·iet.l in the sun-
,·c1·y silky antl wllitl', with ('1•ect purple Oranchrs. sliinc, or in an oven. 

All these plants bring kndcr exotics, requi1·e to ho PRUNING wall-trees. Of this " master work of 
conlinually kept in the g1·cc11-housc during wintc1·. The gard.cning," it has been saitl, •• tliat gr11!1cmen pr1111e 
.fil·st may be propag-akd by cuttings, whicli should be tno littk, antl gardeners loo ml1cii;" these cxtt·emes a1·e 
cut off in Apl'il, just ln~fo1·e the plants begin to shoot; the tn. be. avoit.1.cll, as attended with pccuti.11· eviJs, eq ual/y 
second and third sort'i ma_v Uc ~ropagatcd l.Jy seeds. mischievous: waJl-tl'crs arc }ll'CScutly spnilctl Uy either 

l'ROTHONOTARY, a ll•1•m wliicli Jll'OJ>Cl'ly signifies p1·acticc. If they arc too full of wood, tile shoots and 
fir!\t not~H"y, and which wasa11ciently thctitleofthep1·jn- fr11its cannot Le prope1·ly ripened: and if they arc (on 
cipal nutal'ies or the empCl'Ol'S or Constantinople. thin (lhc grrater e\•il of the too,) the rnnfii('fjllC'llCC of the 

of r:·:~~,:~~~~::;~ ~';!:tc\111~1~~l~~lc;~11~~~~ 11tl1:~~~:;lil~l:t~~ ~~1\\';~ ~~~~,i~:~ ;::~~\ h~1~111~~tlf~1~~1i~1~ ~::;ti.~~::~t~:·~~1\1~·.~~0~tfi~:::'i~~ 
roul'ts has nnr, and tiic·lattrr thr('r.. The prothonotary IJlossom-lrnds wouhl ha\'c been f:11·med. The dcsignati•m 
of the king's benrh, l'l'ro1·ds all civil nct:onc; sucU in that of lrers to a wall (fr()m the supL•rahund :rnt heat) 1wres .. 
court. as tltc cll·rk or the c1·own-office cl ocs ~,11 criminal sarily occasions cutting, and 011 the skilful use of the 
ratt.'Ji•S. Tht> prolho111ltal'ii:s of ll1c com:non pll\a'I enter k11ifc much drpc11tls. 
h11t1 inrnl all declarations, pll•;.uli11g;;, ~ssizes 1 j11ilgmcnts Ev<'l'y one who lias Wt\Il-trees cannot. kerp a p1·rifcs
n11d actions; thry ahrn make nut all ,iudici al \Vl'its, rxcrpt sed }~'.arclrncr: nor is r.nry one wlrn calls himst')f so, 
wr·ils oflmbca.Et-co1·1ws. :111d tlistringasjurat01·, fur which qu;\lifn·d to prunr. It 1s ag!'eat mrll'tafi ·atinn to a man 
tk•1·c js a particular olllcc, called the habeas corpora who wishC's to see his trees in ordn, not to be ahlr to 
office; they likewise cut.er l'ccogni:i,anccs ~cknowlctlgctl, pt·ocure an 01icl'ator to attcutl them; let him 1hen rc~olvo 
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ta learn the ru,t hims{'1f, and t11" a1j:Jity v;ill be very gra
tit)·ingto him. 

As 111<\11.f words mu<::t be uvil !~ 11 thi.;i a!'tkk of prun
in~. fo1· the sake of ,1J"tl·'1', tl1c lrnisnrss of managing wall
frt•rs may be, 1. Con'."rn1ing the fol'm. 2. 'l'lle hral!h. 
;; , The fruitfulness of thrm. 

1. As to the form, or g~·11rral appearances nfthr wall
trees. lf ~\ h'C'c i'i ) on11g a11d 11 ewly pla11f-t-c1, the fil"st 
thing is to hea d it down. by cutting off (if it is a nccta
linr, peach, or apl'irnt) u.11 thr shoo!;;, am! the stem itsrl f, 
flown to a frweyrs, thattlie }!•We r pa1·t of the wall nrny 
Le furnished with 11ew aud ~ Iro n !; wo 1HI. Make the cut 
sloping, and bt·hind the ti·ee. t~ddug care (by placing the 
foot 011 the root, anti the left lrnnd on the stem) not to 
uisturb the tree by the pull of tlie k nifr. Pl"'te1· the pal'! 
with a bit ol' cow-du11g, clay, or stiffrarth. lt is evident 
from thi.<5 that maiden storks a1'f'thc best to plant. 

'l'he heading 1lown io to be mad P so as to leave two or 
three eyes, 01· four if a hi~h wall, on carh sir.le of the 
stem, frmn which shoots will come propnly vtacrd for 
training. The numbrr of eyes may be also according to 
the st1·ength ofthr tree , and its rnots. If there are not 
two well -placed eyPs on each side of the stem, two shoots, 
thus situated, may be left, cutting them short to two or 
tlirM eyes each. Eyes or shoots behincl or before, con
side1· ::ts of no use, aud let them be euly tlisplaced by rub
bing or cutting. This work is to be performed in spring, 
when tlie t1·ce is putting forth shouts; i. e. about the bc
gi1111ing of Apl'il. 

lf towards the end of May there sh<>t1ld be wanting 
shoots on either side the tPee, having perhaps only one 
}ntt forth wlle1·e two were expected, this one shoot should 
be cut, or pi.uche<l down, to two 01· tliree e.yes; and be.
fore summel' is ove11 there \Vill be foun<l good shoots 
from them, and thus a proper head be obtained. Tbis 
work of sho1··tening shoots of the year may be clonr any 
time befol'c l\folsummer; but in this case, all ill-placed 
or superfluous growths must be rubbed off as soon as 
srrn, that those to Ue reserntl may be the stronger, re. 
cciving more nourishment. 

As the lateral shoots grow, let them be timely nailed 
to the wall, closr, Rtraight, anti cquidistaut, lrnt use no 
force. If they aro quite well placed, they will need 110 

bf'rnling; but sometimes shoots must be laid in which are 
not. perfectly so. J .. ay in as many good moderate-sized 
shoots as may be throughout the summer, for choice at 
wi11ter pruning, yet 1lo not cl'owtl the h'er. As the 
shoots proceed in length, nail thrm to the w::1,ll, that no 
m atc1-ial dangling of them may be seen; but avoid using 
ton many shreds. 

lu the formation of a tree, keep each sitle as nearly 
as can be equal in woo<l; and the shoots inclining '1own
wards, which is a mo,le of trnining neceRsn1·y to fill the 
lower part of the wall (none of which should be lost), 
and to chr1·k the tof) ri·ee motion of tlte sap, winch wall. 
trees arc lial.Jlr to frnm thrir wcwm situation and contin· 
ual cutting-. All the b1·and1es should have an horizon
t!'l tem1enrr. t11111:~ii the upper cannot have it so mu ch 
as the lowfr OiH'.;:· Tliost· t:iat. arc 11e1·pemlirular, 0 1• 
iwarly so. mount U:c v;;;>.li foo fast, ancl ru11 away with 
the food that s\io11J<I pa<::s tu tl1r ho1·izontals; which being 
impnnri.:;h1'tl t,,\ thu ,·jg.1rot15 middle branc11t•s, gradu
ally lH.!ci1r:1e tr;~1 \~ !'ak to r,dt'ml f--!1e_,'f!stlves .• ani\ nourish 

the fruit. The pruner, therefore, must be content to 
ha\•e some of the wall, oYcr the middle of the tl'l.'l', un. 
orc1q1it•d; or, at least, sulfer none but weak or VCJ')' mo. 
dcr·atc shoots to fin<l a place tl1e1·r. 

1.' hr idea of a well fuunctl tree is somewhat rrprl'scnt 
cd by the 1·ihs of a spread fan, or the fingers of the 
hand extended. R egularity is allowed to be so 11eces
sa1·y to the beauty of' a wall-tree, that some ham £'\'en 
clnlwt1 lines fol' a gui_Jc to train by; but natur~ (t'\l'r 
free and easy) will not submit to so much t'ormal1ty, and 
such a perfect disposition of the hl'anches is not m•crssa
ry. A tree may be rrgular without being linear, and 
the proper useful shoots are not to br sricrificetl to a fan
ciful precision. Though crossing of branches is again8t 
1·ule, yet rases may happen, as in want of wood or fruit, 
whe1·e even this awkwa1·tJnrss may Uc permitted. The 
object is fruit; and to ob tain this end, form must some
times give place. 

All forel'ight an<l back shoots, and other useless wood, 
should be displaced in time, for they exhaust the sfrcnglh 
of the tree to no purpose, anU occasion a rude appear. 
ance. It is a very expeditious method to displace super
fluous young shoots, by pushing or breaking them olT; 
but when they get woody it is apt to tear tl1e bark, and 
in this case the knife must be used: the better way is to 
disll ud by rubbing; yet a you11g luxUt'iant tl'cc should be 
suffered to grow a little wild to spend the sap. There i• 
one e'Til, however, attending on disbutlding, and rul>biug 
off young forc1'ights, that some fruit SJHn·s arc thus Jnst; 
fur apricots arc apt to bear on little short shoots of from 
l1alf an inch to an inch (or more), and thue arc peaches 
which do the same; so that it is a rule with some prun
ers to wait to distinguish spm·s from sl1oots, and then to 
use the knife, yet use it as little as may be in sum. 
mer. 

In regulating a tree at any time, begin at the bottom 
and mid<lle, and work the way orderly upward and out
ward. Never shorten in summer (which would produce 
fresh shoots), except a forward shoot where wood ma1 
be wanting; but where the tree is really too thick, cut 
clean out what may be spared. None of the shoots pw 
cluced after millsummet· should be nailed in, exrept 
where woocl is wanting to fill a naked place. Thry ne
ver bear fruit. 
· 2. The health of wall-trees is greatly pro\'ided for by 
observing th~ directions already given concerning their 
form; for if obsenretl, each shoot will ha.ve the proper 
hencfit of sun and air, to concoct its juices and prepare 
it for fruiting. 

It inju1·es a tender sl1oot wheu it pl'esses hard against 
a nail. If the hammer st1·ikes a shoot, and bruises the 
bark, it often spoils if not kills it, by the part canker· 
iug. The shreds may be too light, so that the shoot can
not propedy swell; aud if shreds are tpo broad and too 
numerous, they are apt to orcasion sickness, and pl'o\"ea 
l1arbou1• fol' insects ancl filth: let the number bele:;sened at 
all opportunities. A slip of the kuifc may ,.,ound a 
neighboring brancl1, antl make it gurn, canker, or die. 
It will require cat·e, and some practice, to avoid this ac~ 
cideut; and in order to it, keep the point of the knife 
sharp, and mind th e position of it when cutting. Cut 
close and sloping behind the eye; neither so near a.s to 
injure it, nor so 11ide as to leave a stua. 



PRUNING. 

The brn11!ng of a branch muil1 is a violence to be 
&IOided: su thatern1·y shootshouhl ~c kcl't from the fit•st 
in tlie dirrction it is to grow in. 

Luxuriant wood must IJc 11articularly attemlctl to, to 
g<'t rid of it in time, before it has robllctl the weaker 
branches too much. That is luxuriant wood whid1, ac
cording to the grneral habit of the tl'ec, is much larger 
than the 1·cst; fur a shoot that is deemed luxuriant in one 
tree may not be so in another. If strong wood, that is 
not ''ery luxuriant, happens to be at the bottom of the 
tree, so that it can be trained quite horizontally, it may 
often lie usctl to good purpose, as this position checks the 
sap. A luxuria11t shoot may be kept in summe•· whet·e 
it is not tlesigrn:J to retain it, merely to cut it down at 
wintcr-p1·tming to two 01• three eyes, for getting wood 
where wanted the next year; or this shortening may take 
place in J u11e, to have new shoots the present year. 
Luxuriant shoots may I.Jc sometimes retained fut· a time, 
anc1·ely as waste piprs. 

All disC'ased, damaged, very weak, or worm out 
branches (as they occur), should be cutout, to make way 
fot· 1.Jettc1·; lJut if a tr·ee is generally diseased, some cau
tion must be used not to cut out too much at once, if 
there is any hope of resto1·i,1g it. A very old tree, 01· a 
young one that does not thrive, may be cut a gt·eat deal; 
Lut prun~ it so as tu have a ge.ner.d sprinkling of the 
best of' l11e lll'anches, and kec.11 short lengths of an rye 
01· two of the weaker ones, iu a sort of altei:nate order. 

You11g trees a1·e Vl"ry apt to decline, and sometimes 
di~·, if sulfm·ed to ovel'bear themselves the first year or 
two of lhaiting. The remedr is obvious, and should 
i·csulutely ~e applie~. 

A weak tree is helped much by training it more erectly 
than usual, as less check is thus given tu the sa(J, an<l so 
the shoots a1·e more likely to swell: auch a tree should 
be kept thin of branches, anc.l always pruned early in 
autumn, kerping the top rr~e from such wood as is stronger 
than that which is iu gcnel'al below, and all the shouts 
shorter than usual. 

Old decaying trees should be lessened a little every 
,-ear, and con.,t:mtly watched, tu observe where young 
and strong shouts a1·e putting nut below, in order to cut 
clown to them; Hild thnugh the time ful'lluing this is com
monly at autumn 01· winter p1·uning, yet it may be best 
done in summer·, as the shoofs would thrive the 1Jette1·; 
ol.Jserving tu put some grolfli11g-day or cow-dung to the 
part, to 111·t'Vl'nt gumming. which summer pruning is apt 
to occasion. A ju:licious J)J'U1Jc1· may lning tl1e oldest and 
most ill-curnJiH1111cd tree to a healthy and bt·a.ring state 
if all is but l'iglit at the root, it having a good soil alrnut 
1t. 

Kerp a11 wa\J-t1·<'es clean, and varticnlarly weak onest 
from m11ss1 coUwt'lJs, or utlH'I' filth; and attl'11tl tn insect!;, 
i;inaih1, caleq,illat·s, and smutiiL'l' ttil's. Auy bark that is 
(frrayed by rraC'ks, &c. nu1'it he clrarc:d away to the quick, 
either by 1·ulJbi11g1 or tlie knife, as filth anti insects arc apt 
}Jal'licularly to .gather thnl': wipe the part clean witb 
s1mnge an,d snitp. 

Consider the soil about an uuthrifty tree, am1 if it is 
thou,i;lit boul, improve it by mo' ing away as much of the 
old as ronvc11ic11tly can be tlonc. The l'outs may lie laid 
ca1•ef'ully c1uitc bare, and cxa111in1•d, in ortkr to cut off 
tleca) ed O!' caukci·ed parts, and to apl'IY immediately to 
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1h<'m some flnc aml gnotl fresh ea1·tl1, with a little th01·ough
rutte11 dung in it, and a sprinkling of soot or wood asht•s. 
Ho.~-clung applied fresh is sai<l tu have a pcculia1·ellica1·y 
in n·covering weak trce;s: and cow-<lung may rra:;unably 
be ex1Jected to du good if the soil is a wa1·m or hung1·y 
one; :wd if nut so, the bog-dung is not so proper, as it 
is a cold dressing. If the soil is a strong one, a coinpnst 
or fo\\ l's or sheep's tlung, lime, with any fresh light 
c;u·tli, (one part of each of the forme1·, and thl'ee of tlie 
lalH>I', mixed with the soil that is taken off,) will he d 

p1·oper manure, to which a little sharp sau!I may IJe ;1d
dr.d. All these applications should be made late in au
tumn. or ca1·ly in spring. 

The co11stitution of a tree is sometimes naturaUy bar .. 
1•e11; or the soil that the 1·oots have got into may Ue so 
dcletel'ious that no pains 01· pe1·se,•era11ce will a\'ail anj 
thing; but continuing fruitless and sickly, ad11w11islic.-; 
the owner to take it up and h·y another p1ant, rectifying 
the suil tho1·oughly if' tile e\·il is thought to al'isc thc1·c. 
The smother-ily sometimes repeatedly attacks the same 
tree, which is a sign of inherent weaknrss, fo1· tl1e juices 
of a sickly tree al'e sweete1· than those of a sound unr. 
and so more liable to such attacks. Slime times a tree of 
this kind, when removed to a good soil, and pruuctl 
gl'eatly <lown, does very well. A soil too rich of dung 
often occasions tl'ees to Ue bligl1ted, and the 1·cmetly is to 
impoverish it with a sl1arp sand. 

ln ordet· to health and strength, a tree must not he 
kept too full during summer, as it pl'cveuts the propr1· 
ripening of the wood, and makes tlu.• shoots lu11,:;-joi11tt~d. 
If mol·e than one shoot pl'Ocecds from the same t•.yt•, re
serve only the strongest anti !Jest-situated. A crowdc1l 
tree cannot be healthy, and it bet~omes both lod,!!jing and 
t:ood fol' insects. The blossom-Uuds ('Jf a tree being :iiwa-' s 
Jormed the yea1· before, they will be few and weak i11 a 
thicket of leaves, as delJancd of the nccessat'j' sun a11d 
air; but in ot•dtH' to avoid an ovc1·-fulncss, tlo not make 
any great amputations in summer. 

In cleari11g a tree uf superab1mt1ant woot1, take care 
not to cut otf tile leading shoot ol' a branch. Alt shoots 
afte1· mids11mme1· should be displaced as they "rise, t·x 
ce11t where.wanted to till U}> a vacancy. In a too Yig-;11·vus 
tree, the n11dsu111111er shoots may l.Je left l'ur a while on 
thos; brandies th~t al'c tu b~ cut at wintc1· pruning. ac, 
cutting such tr'ees 111 summer 1s to I.Jc a\•oided as murh a~ 
pussilJlc~ so that' a little rndencss in a luxuriant ti·cc m.~y 
be pr1·m1ttrd a~ a necessary evil, \Wovidcd it becomes urJt 
too shady or unsightlj". \Vatni11,i; w01U. tl·ecs with an eu 
ginc srmwtly on a sum111t'1·'s crnning is conducive to thL·ir 
hcaltlit a11tl frees them from i11sects. 

s. The fruitfulm•ss of wall-ti·ccs (the ultimate obj1•r.t 
of planting a11d trniniug tlH•m) comes now to br sp.;kcn 
of._ Tl~l·ir 1~1·opt'I' form anti hcallh Uci113 grJud, !he f'u1111~ 
d~lrnu IS laul, I.Jut several rlii11gs arc .)"Ct to be !\one tn 
nli.tai~1 the ~n_tl proposed; a~tl this d1idly 1·e51u·cl~ the 
1u·iru·1pal cuttrng, or \\hat rs i.:aUct.l winter or s·irin•,. 
lH'llllillg'. ' b 

If trr.es ha,·e been planted far enough asun<lrr, it j 9 a 
happy c1rcu_msta11ce, as tl1r. prnprr ho1·izua1al f'nrm, antl 
the _open n11tltlll', may Ue JH't'M'l'vcd . The longl'1' the 
hor1zo11tN.ls a1·t, the more nl'cessa1·y it i~ to lie c;u·t'ful to 
1;u ff1.:1· nun,· ll:it weak l>r:tnl'h~s in the centre upfr•·litl 
H '1-1'l'S arc 1.:ouli11c<l as to lcugth of wall, tli('y ol' c~uJ~~ 



1..iS.·· ~ E:-,;·~· f1wm 1 l.Ht qlilJ s_i\·ong wood shoultl not 
JllOUll: !";-;l ill mit\t!k. 

A trl'e i.:; to thin11rd of 1hmngrc1, unpromising, nml 
ill-pl:iretl shoots, all'l of \\011dy l.irnnrhrs tl1at arc dt•cn.v
.ni •H' rr.trh f;'ll' with~11t rruitf'ul shoots on iht'm. and al
'' a""' i;;uuil' tif the old w110<1 should lie cut out where thr1·c 
j.., {01;11~ to f,iJlow 01· suppl_v its place. Of the foii· nml 

:::~ .. ~i~'~·;:~i~:~~'.~1,~;~:I:t~~::~~};~';t;·~;~~:~\~:~;~;:~.,:~::~J 
a1ul fruit. 

Lu:rnrinnt woo1l. i. c. lhose shoots that f!l'f' gigantic, 
must br taken 011l from l'hc~ l'est, as they would impovcr. 
ish the gnod, ~nil th•stroy the weak hrflnchrs, awl are 
11cH'I' fl'!iilful: but if' a tree is p;Pne1•ally luxuriant it 
must be hrirnc with; and the kss it is cut, compar.itiYt'ly 
spe:1ki115, 1"111• Urt.tp1·. -Such a tree, after a few years, may 
f'nme tn Ucru· well; anil when it begin"! to shoot mode. 
1·atrly, some ol' tliC' largC'st won<l rnay he taken out f'•H -h 
yr;ll', 01· shortrned down to two or t111·ee eyrs, and so 
b1·011ght int11 order. The more horizontally free-shoot. 
in~ tn•rs arc fraitwd, the lictte1', as the bent.ling of the 
slmots cl:rrks the sap. 

As !he ~~l'Hlll'I' j5 lo hrgin bc:'low, antl towards tile stem, 
sn tl1e oliJt'rL i11 tliilmiug must lie to Jll'C'fc1· and to leave 
tlinsc shonls thal ri1·e place1l lowest on the branc11rs, that 
so !hetrrr mriy hr l'u111ishrcl tuwardsthecenh·c. See that 
thosr left arr. !rnund, :1n•l not too weak or over-strong, 
fn1· the niu:\rn\lc shoofs generally bear best. Weak 
shoots :ll'r al\\'ay~ mo1·c f1·uitful than st1·nng ones; and 
ii thPy arc ful'11i!ihc1l with fair blossoms, should he kept 
w!ierr a f'rrc is f't11l of wuo<l, antl cnn prel'enc<l to mode. 
1';11 r onr8 on a YC'l''Y flourishing trre. 

ThC' nrxt nhjrd is, to ful'nish a trC'C'. In order to this, 
tlH' thi11ni11g ot~ old wood. yo1111g heing really (or easily 
t.i lw 111·1)rurr<l) tn fulluw, has alrra<ly bcrn mentioned; 
b:1t iii· p1·inri1rnl sh'p is the slrnit~ning of the shoots, 
\\ Jiirl1 01-casin11<.; tlte111 to tlt1·nw out l;clow the cut, for fo
tl;i·c uo.;r. H tht·v \\t'l'C 110tto be sho rtened, the tree would 
p1·:·sr11tly rxlr11°tl :i g1·cat 'my, l.Jradng chirfly at the ex· 
t:·l'.'111itirs; and all ow1· the mitl<llr it would be very thin 
of fruit. and lllus ;:l hl"rat part of the wnll lost. 

'l'\1r motlc ol' b"aring in pcachrs, nrctarines. i!nd apri
enl;;;, is on the la~t yr~u·"s wood; wliich makt'S it neces
S:tl'\' to shortrn, in ordrr to a certain sup1ily of slioots fol' 
hc;{1·iu5 tlH' 1wx t )' rm·, and thus to have snccession-wootl 
in enry pad of the tn~r. 

The 1·11ll· ~JI' Hhorkning is this: Consider the strength 
of the tree; and tile 111ore- \'ign!'ous t!Je shoots u·c, cut off 
1hc ks~. If a luxul'in11t tree was to have ils shoots much 
Rl:ortrnccl, it would 1.lil'nw out nothing but wood; am] if 
a weak tree was not p1·etty much cut, it would 11ot have 

~~·~1:1~'t~:f~0 f~·~·.~·· n~~·:; :~n~i~;:~~~~1:~~~;i;.~ ;0:~1~dt~.~~·~ '~~k 
oacs one-half. 

ln shortenin~. make the cut at a leading shoot-bud, 
"hirh is known hy having a Ulo:;;snm-liud on 01e side of 
it. nt·, '' hich is hrttcr. une 1:11 Pach side. Blossom-buds arc 
l'.H111tkr nntl fulln than leaf-buds, and arc cJisccrniblc 
evc11 at !hr rail or tlir. leaf, anti plainly seen early in the 
sp1·i11g·. Lt L• drsirnhlc to make the c1;t at twin !Jlosso111s, 
yet ~s this cannot l'llways be 1lone, the tlue proportion of 
)cugth must generally detel'mine. It often happens, that 

£ 

the lJJ.>s<iom l11als nrc chicnv. anil sometimes all, nt the 
r1HI ni' lhc .1.iilont; IJnt still ii s!rnulli hr slior·tcnrd 11' it is at 
;di Ion;;. Nerrr rut \\herr tlw1·r is only a hlnssnm.bud; 
aml lH'<'!'t'i' I h11c;c shnnts thnt arc slio1·test-joi11tl'd, ~ml 
harr the hlnsc;omc; most in the mid1llr. Th<' 81ioots tliat 
lir \H'li and a1·r f'nlitflll 01· healthy. a111I hut a IC-w inrhes 
long, nin)' he kft whole. Always cuntri\'l'- to lta,-e a good 
lradr-i· at the enrl of rn·ry }ll'inripal bra11ch. 

YonP.'!;' frf'es (as of lhr lil'~t _rt'ar of !J1·anrl1ing) .c;;boulil 
l1avc tile lower shoots left lnnge1· in proportion, and the 
upper shnrter. in orde1; to ft1rm the tree l.li·ttt•r to the fllJing 
ol' the wall: the lnwel' shoots may have three OJ' four eJCS 
mm·c than thr. upper. 

Jn f'lll'11isl1ing a trer. con':lidrr wl1erc it wnnts wood, 
and c ut the nearest nubcal'ing IJranrh (01• if i.1ecr1;sarv, 
a hearing 0111') cl own tn onr, two. 01· more eyes, accor;l
in,a; tu thf' number of shoots tlrsirecl, for i11 S11l'h rloso 
slwrf.cning, a. sltoot will come from each r.\-r, With a 
\icw f'o wood fo1· filli·n,15" up a 11akt·d plarr, aslioot formC'd 
after midsnmmrr nm_\' L(' ll1us sliorfr1tt'd; tliou~h Ilic 
grnrral 1·11lr is, to displace all surli late shoots <1s11st·lt·s~, 
the cl('pcndance for blossoms bring 011 thr cady-i'nl'mcd 
shoots. 

The timr for the p1·incipal. or wintr1· pnining. i.i;i hy 
somr p;nrclrnrrs licl<I inditre1·ent, if tht• weafht•1· is mild 
at llie timr; hut a moclrratc "inter·s t\ay is oftPn quickly 
follmrPii hy a severe [1-ust, which may h111·t tltt· eye anti 
bl()ssom next tile cut. Tl1e h1:sl lime i~ Ft'lir11arv, if it 
is mild, 01· a"i soon aflel'as possihle; for \\hen tl~C' lilos~ 
snm-buils get swelled, thry are apt to be knocked otr by 
a little touch OI' jar of the hammer. 

Ap1•icots should t1ot be so much shortened as peaches, 
nor do they so well l'mlu1·e the knife. Shoots of the apri
cot, if under a foot, may IJc left uncut. if tl1C'l'C is room. 
The spurs of fljJl'icots should lie spat•cd, if not too lnngor 
num erous, for they bear we!J, and conlinnc fur years. 
Some sorts of )leaches arc also apt to 1mt out fruit.spurs, 
and must be managed acronlingly. 

'Vines requii•e frr,1t1cnt attention, as to pruning and 
training; I.Jut all will avail little if they have nnt a w::i.rm 
soil anti full sun. or some accidental advautagl·, as being 
planted at the hack of a wnl'm cliimney; and though tl1l'y 
will grow antl bear leaves any where. tlicy will nut fruit 
~~~~n:~t' E11glaml without a fa...-om·able season, m· hot 

Young new-planted vincsshoulil be p1•11ncd quite short 
for two or three. years, that thl'y may get st1·,rng. If the 
plant has a weak root, not above one shoot ought tn f;l'OW 

the first yN11·, which should Uc cut down in antumn, or 
to two or th 1·ce e.yes. 

'l'he best time for the pl'inripal, Ill' wi11trr pruning or 
vines, is as soon as tl1~ fruit' is off. or lhl' kavcs l'al1i11g. 
Novembel' does Ycr·y well, aml if this monlh pM'ies. Fe!J
ruary should be a lr~ptetl rnthe1· than quite in tlic \\in.ter. 
Late in the spring they at·c apt to bleed by cutting, 
which greatly wrakt'11o;.; them. 

The mode of bearing in vines i<; only on shonts of lhe 
present year, p_rnceeding fMm ycar-ol1l wood. 'flte rule, 
tlu•1·efore. at winter pruning is, to resrn<' thoS(': shoots 
of the yt!ar that are best situatecl ac; tn room. for training 
oft.hose shoots that at•e to come frnm tliem, which "ill be 
alinost one ft·om everv eve. :Make chr•ict' of tlin!iC that 
arc !•laced 1uost tow111·;ls ihe midulc, 01· stem of the vino, 
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that aH the wall may he covc1·e<l with he:ufog wood; and 
c.,·e1·y Jear rut some old wuotl out that l'Caches far, to 
make room for younger to follow. 

'I'he shortl'niu,g ot' the shoots should be acrot'ding to 
their strt·11gth, :uul the space ther·c is for trai11ing those 
shoot~ that \\ill be produced, which always gt·ow very 
Jong. Ir there is room, three, fuur, or lire eyrs may be 
Jen'; but not nHH'C to any slinot, except it is desirable to 
extend some shoot to a tlistancc to fill up a particular 
spare: and tltcu eight or 11i11e ey~s may be kft, wliich 
being repeated again another year, and so on, a rine \\ill 
soon reach far. 

SomctimL'S vines arc trained on low walls by a long
exteude<l hu1·izo11tal IH·anch, al'cw inches from the grou11c..I, 
as a motltc1·-ln•a1·c1" 'l'liose shoots that come Crom this 
horizontal arc to be fraincd pe1·pcnt.licular1y, and cut 
tlown to 011e or two eyes cve1·J yca1·, that tht·y 111ay not 
encroach too fm1t on the span• above thl•m. H the \' tile 
is co11fi11cc..I to a nat'l'ow I.mt lofty space, it is to be t1·ai11cd 
to au cxtc11ded perpcntllc11ia1· 1111>the1·-hcarcr, haring shod 
lateral shoots (ll'U11e<l t.low11 to a single rye, 01· at most two. 
1.'hc management ot' vi11es 1•rqui1·cs sHerc culting, that 
they may Jl()t be tou full i!I the summer, l'or tl1cy put out 
a great tleal of wood, and cxtcml tlicil' shoots to a g1·cat 
Jci1gtl1; and therefore the young prnner must rcsulrn to 
cut out enough. 

An alternate mode of prunin,; vines is practised Uy 
sonu•, one shoot sh111·t, and anuthc1· long, i. e. one with 
two r'iC:?, arnl another with fou1· 01• fivt·. Sc.rcrc cuUi11g 
tliJCS ;1ot hurt vines, anil make them unfruitl'ul, as it docs 
other trees; and the1·cfi11·c, wl1c1·e sho1·t of room, llicy 
may be p1•1111t:'d down to a single bud, as the case i·equii·e!:l. 

'l'he sun1mcr management of vines must be carefully 
attended tu. As soo11 as the yo1111g shoots can lie 11aikd 
to tlie wall, kt them 11nt ht• ncglec:ted; but l'l'Lllt!mbcr they 
arc very tcnd('r, and will not hea1· much bending: train 
in only the well-placed shoots, rubbing 01· hrc•tki11g off 
t!ic others. 'J'l1c embryo fruit is soon scc11 in the l.tt1som 
of the shoc,t; n11d those thus fu1·nishcd arc of coul'SC tn be 
laitl in, as many as can be found room fo1·, iu preft:'l'cnce 
t.o 1hosc shoots that al'c bar1·en; which ncwrthclcss should 
;;lso be ti-aincd, it' tliey are strong and well placed, a11tl 
there is space for them. Rub off all shoots from old wont!, 
except auy tolcralJle one that proceeds from a pat·t "here 
wood is wanting to fill up ~omc vacant space. If two 
sho()ts Jll'OC'Ced from uue eye, disphtcc the weakest, 01· the 
uute1·most ii' tllry a1·e both a1ikr, and the fruit should not 
4Jircct otherwise. VinC's grc1w rapidly; and must Uc 11ailctl 
to the wall, from time to time, as they prnceed, tlial there 
niay be no rude dangling, which would not only hare a 
s)ovenly appearanre, but in sever·al re~pects be injul'ious. 

The stopping of tile shoots is to take place, botll as to 
time and measure, according to the sti·cngth an•! situntio11 
or them, 01" whetl1rt• J'ruitfol OJ' barrrn. Those \\Cak 
shoots that have fruit, and al'o raU1e1• ill placed, or con
fined for room, may be stopped at the second, or even 
first, joint abo\1C'. the fruit, earJy in the sum mm·; but tltose 
shoots that 1we strong anti hr\\'e l'oom to grow, shuult.I 
not be slopprd till thl') a1·e in llowcr (in July), and at tile 
thircl or l'u111·th join1 above the fruit. Ju shortrnin.~ the 
Rhnols of 1hr 'inc, clo it about half an inch aboH' an eyL', 
eloping behind a plump anll sound one. The bR1Ten 
shoots a1·e lo be tJ·ainc~ at full length, and not stopped at 

all if lhct·e i• room for tllem, or. at kast, bta a Jiltle 
shortcnetl towa1·tls autumn, as in Au2;us t, because thry 
would put uut a numl.Jer of usrlcss ;.md ::,tl·o11g siUc-slwob 
if cut bcl'orc. 

The side-shoots, i. e. thoso little ones put out Ly the 
eyes that arc formed for next year, are CtHllmunly <.IH·cct~ 
cd to be immediately t.lisplaccd by rulJl.Jing o!T, as soo11 as 
they appeaq anti if the ' ' ine is Jaq;e, ant.I the shoots slen
der, it is ve1•y proper; but if otherwise, their bring ltft 
to grow awhile (so as not to get too rude auc.J c1·n\\<li11g) 
is l'ather an ad,·antage, in deraining the: sap from push
ing the shoots out immutlcratel) lung; and when these arc 
taken off, the lower eye of each may be left with tl1c sa111c 
view. But tile sitle shoot tliat pt·occcds from the top uf 
each shortened Unrnc!i, slioultl Uc left on, and when it 
gets long, then sbo1·tc11L'ti down to an L'YC or two. 

In 01•der to lh1itfulness, vith'S will Hr'l'd tl1Ti;sing with 
some so1·t of ma11t11·e; fut· though tliey grnw in ,·i1rnya1·t1 
countries 011 l'Ocky hills. aud in very :;hallow soils, and 
have done so on some cilalky, hot, g;·avclly hills i11 Eng 
land, Jct some warm ma11111·e they must i;enl'rally hd\'C 
applied, 01' they will (ll'odure little good ri"uit. 

. Some people are H1·y fun<l of cxposin~ tlw fruit or the 
vine to the r'ull suu, Uy stl·ipping oft' lc:tvc:;; but this 
should nut lrn 1a·actised till tile bu11chc~ lia.vc attained 
their prope_1· size, uceUing only to be l'ipcncd, anti eH'n 
theu Uut httlc should lJe done in thi-s way. The IP~S nf 
lcares is an injm·y to every plant, as it Jll:l.wents t!ic d.-1. 
~1~1:·i~:i11g of the saccba1·iue juices 11ecessa1·y to p1:rfl•tt the 

flg.trcrs ~re IJ~st 1n·11nrll ea1·Jy in spl'in~, as afll'I' ?in 
autum11. cutt1.11g (if Jate) tliry a1·c apt to die clown. Tllo 
mot.le of Uean11g 111 the fig is, that fruit chiefly comes tho 
pl'e~cnt ycal' on the litlle shoots from wood o/' !lie pr~
cctl111g, anti that towar<ls tile entls of tho 1.J1·a11clil'!i, wliiC"ll 
ci1·cumsta11c.cs dictate the rules for pruning, 'l'wo-yt·a1·1:1-
old wout1 will Uear some, !Jut oltlu wood nner. 

r£JJC shoots t1111·ing SIHU11le1•, arc to he laid in nl rul[ 
!cngth, plcntirully, Rs 1·00111 will pc1·mil. Tl1c wc.tk, 
tll·plnccd, 01• supnalJ111ulant ones, cut clran out; yrt 
rathe r b1·eak, Ol' rub them otr, in an early state of g1·owtiJ 
for cutting bl'an cltes 01· slioots in summe1· is apt in mak~ 
them bleed as it is callecl, i. c. the ~;;ip 1·t111; "hrn rut in 
autumn, .tlic fig_ will someti1ms LkL•rl for a d .~y . but it' 
~:!:ii~ut Ill spl'1ng, the oozing will continue v~i·li:ips a 

.. At tlie p1focipal p1·uni11g, the strongest and lhe cJ..>sest
JOlll~ed sl~oots arc to lie 111·ef'rl'l'ecl, and kft <LLr111 t se' en 
at· eight mclirs asunder, 'dthout sliortcuing. Let the 
s1~a1·c shoots be cut uut close an1l smooth, and n~ mucl 1 
nt Lhe. old woo<l as may be; for the free will incna'ic lo ti 
fa~t, .and get. too naketl of bea1·i11g woo<l in the mithllc, if 
tl11s 1s not freely done; ant.I the essential point in tho 
management of tile flg-t1·ee is (as indeed ol' all wall-

f;~c~·~~ ;~i~~~e~ ~~~~11frl\:~~1~~15 ~11! ~ ~;,~~~o:~;, a~~l01;~11~~i~~:~: 1J1 ~ 
wanted Ill a fi.~·tl .. ee; !Jut where it is, the t;hr;1·trnin."" or i.\ 
shoot, yroperly situated (ily taki11g off thr lralliu; bud 

3:;;~,~~:11t1!01';~~~·,i11a~1;11·1it c:s~~1::·i~~1~e~i~;11i'~ su1·c lo p1·0: 

"he~1 hard frusts a1·c cxpectl•tl, stl'l'\1 ~omr aslirs antl 
some l1llet' 0\~1· the roots of fig-u· c '1ats should !Je 
11a1led 01e1· the11· brauchcs (first I'"' ·· 'a o~· the figs,) as 
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the s11rc11lrnt 11aturc of their• woo<l makes t11em tcntlrr. 
1 .. ht'"l' 1'0\·t•1·in~i; arc to l'C'lllain !ill the frosts a1·r. j11dgrd 
to hC' 11\·('>r, aml th~·n let them be rovr1·c1l up at niglit, a111l 
1111t hy tlay, fol" a wec.•k or two, to liartlcn them by tlc
g1·1 c'i. 

But fig-ti•rrs will mostly survive hard winters when 
111 <;;tand;u·d~. \\·ithout covcl'ing; and though shoots trairn:t.1 
111 a wall an• trtl'.!crcr. yt·t ! ras-haulm hung close among 
tin.: hr• ;-rnches (at the appi·oach of sharp frnslo;) will tll'r
i;c1·\·c· thl'lll. Tltic; s1wt of protcc.tinn. as affnrtling plenty 
of air-, is IJy many good J;Hr1!c11crs p1·1·fenrd to the more 
co m111011 practi rc of matting. Rnt if mats wc1·e <.:ontriv
c•il to 1·011 up anrl down, or krpt a little cfo;tance from 
1 he tree, so as to ghrc 11101·e 01· le-ss air as the weather i~, 
the licalth anti fruitful11rss of the tree would be better en
:;u i·ed. for too clo8C (anll, as it commonly happens in co11-
Bl'flUl'llce, too lo11g) covt'l''ing is inj111·ioos to both. Fig
H't.'l'S that have beeu close ro\·e1·ell arc often hu1·t hv an 
l'arly u11ro\·ering. and yet the spring air, as soon as' pos
sible, is tll'sira!M. 

Peat·s being planted against a wall in autumn, should 
not Lrn cut down till spring, when the head is to be re
duced according to the goodness of the root, and so as to 
lay a proper foundation for covering the wall. 

The mode of bearing in pcal'·tl'f"PS is on short sptus, 
which appear first towards tile ends. and then fo1·m 
thC'mselves all along the branches, which do not produce 
blossoms for three or four years from pla11ting, and 
sometimes (according to the s1wt, or perhaps snil) for 
sc\'<~ral yea1·s more. \Vlrnn they are come to fruiting, 
some pcar.s bear pretty much on year-old wood, some on 
two, others un th1·ee. The same branches co11ti11ue to 
Uear on spm·s from year to year. and mo~t when five or 

~1ie:<~~~rsd~~~l~s~:~ t ~~1!r ~~~.~:~, n~·nt~m~ot~1~~~·;t7~~1e:o ·~~~ 
fruit as younger wocul, it is always pt·opcr to_ pro~ure a 
succcsi;ion of young l>rarers, as the opportumty ot good 
shooti;, offer, cutting out old wood. 

The time for gene1·al Ol' winter pruning or pral'-trees 
ourrht to lie Novcmbe1·, as the blossoms a1·e then very 
<li~cfrnahl,·, and at spring (ll't111ing they grt so turgid 
and tl"'ndcr, that alnwst the least touch knocks them off, 
or f\'l"ll thejarl'ing of the tree. 

Apples are sometimes planted against walls, and what 
has heen said of pruning and managing pears is applica-

~\~~at~> ~~1"~~~;.,t~: ~,';:;c:~~i 1~11~;~~~r~~,1.:1:~ ~eu~~!~.;,',:1:~·~~t 
they 011,c;ht to have from twmty-five feet in length of a 
low wall, 01· on a high one sometl11ng less. 

.Mulbl'l'l'ics 1·rquirc good room, as their modP: of hrar. 
ing is mostly at the end ofthe tl'ai11cd shoots, whicl1 are 
therefore 11nt to be shortened. Twrnty m· twc>nty-tive 
foetshoultl l>e allowed them, and a new-planted tree is to 
be hca1le1l down as directrd for pears, &c. A succession 
of nrw wood must be always coming forward, aud uf 
com·se some ohl taken nut, fo1· the fruit is produced 
chletty on yrar and two-year old wood; aud as it comrs 
on s1rnrs. amt also small shoots of the sa~e year,. the 
leaving sliort stubs (of moderate .wood) m p1·u11111g, 
seems justified, though by some conllemned. . 

Cher1·y.trers, it against a wall, should lie trarned at 
length, four 01· fh·e inches asunde1·. The fruit comes 
Crow s[Hll'S a.II along the shoots, on one aud two year'S 

old wood, which will continue to bear. Tn pruning, have 
an rJr. howcve.r, to somr fait· shout8 fin· s11Cl'essors to 
tlioc;;c that arc gt.-'ttiug <liseast·d, or wo1·n out. Some cut 
nil supedluous shoots clean away, a'1d othe1·s lrave a 
spl'inkliug ofshol't stubs, which ma,· lie all11wed; but let 
tlirm riot ath•am:c far fore1·igl1t. 

l'lumsol' the fiurr sortsa1·c often planted against wan, 
ant.I ~t·ser~·c a ~t:od one. F'or .the p1·uni11g of plum-trees: 
the d11·ect1onsg1vcn for cherries apply to them, only that 
the branches shoultJ be laid somewhat wider, i. e. at live 
or six inchrs, ncco1·<lil.1g to tile sod, as free 01· less free. 
in their growth. 

Cm·1·at1ts an.d goosebc!'ries bear fruit upon young 
wood, anc.l on little spurs of the old. Supe1·1luous shoots 
arc to be cut down to little stubs or sp111·s, about half an 
i nrh lo11g, "hich will throw out fruit-slioo\s and spurs. 
Tile mother-bl'auches of c111·1·ants and goose-berries will 
last many yca1·s; but when good young wootl can be 
bt·ought in for principals, a renewal every th1·ee 01• four 
years is necessary to produce 611e fruit. 

The work of pruning espalier.trees is much the same 
as for wall-trees. 

A• trees planted for espalier training should be young, 
let great care be taken to set them off right at fii'St, by 
1•egula1· shoots, full furnished immediately from the stem, 
which is elfe~ted by ~roper beading down. Apples, pears, 
plums, cherries, &c. rn general, need not to be so much 
freed of all branches at planting, as pe.aches, nectarines, 
and apricots. rrl1ere are, howenir, gardeners whu iH'une 
down to the stem •ll sorts of wall and espalier trees, as 
peaches arc. 

The priuciple of pruning standard trees is the ••me, 
whether full, halt; or dwarf standards; anti the object is, 
to form a compact handsome round anti open head, 
rather small than large, equal on all sides, with tolrra
bly ci·cct wood, capable (as far as the art of the pruner 
can i;o) of su11poi·tin,c; the fruit without much bending. 
Pcrlect symmetry mdeed 1s nut necessa1·y; but confusion 
?f' branches, weak anc.l cros.sing, .crowded a11d dangling, 
1s to be prevented by prunmg; for a p1'<1per use of the 
knife is capable of doing much towa1·ds the beauty aud 
fruitfulness of standard trees. A little pruning ~f stan
dards every yr.a1·, a))d a general one every thrte or four 
years, to cut out what is decayed, and some of the older 
w~otl where a suc~essional supply of young may be ob
ta111cd to succeed, 1s the way to kc<'p them in vigour, and 
have the best of fruit; for U1at which g1·ows 011 uld \\Ood 
ge_ts small an_d at.1ste1·e. To ta~e oft' la1·gc bt·anche~, a 
thin broad ch1sd 1s proper; but 1f a saw is used, smooth 
the part with a knife • 

1.;lcar trees from moss, by scraping them with a long 

~:~·:~w;~~ai~ti~~';,~\1~;~~~d0~a~k~i~n°~\' ~:~:·,? i~·~~c~~ 8a~·~ 
apt to b1·eed, and wi1a..-' the part clean. Some use a ~couring 
brush, the long end-hairs of which ao·e well adapted to 
clean the forky parts. A bit of hair cloth is also used for 
the purpose; and a finish is propcdy made to do the bll· 
siuess well, with a b1·11sh and S!>ap and water. 

OJ priming shrubs. Many shrubs ar•c cultivateil for 
their ornament, anc.l some for their· fruit; of the latter 
kind arc 1·aspberries and barberries. 

Raspbc!'l'ies heal' fruit nn little side shoots of the pre
sent year, proceeding from stems of the last, and sumc-
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tirnrs produre a little on tho'c of the same year. To 
)lrtinc or th-css the slll'ub, therefore, first cut out all the 
old bra1·ers, whose wood 1.Hes; then cut out, close to the 
stonl, all the new shoots, except three or four of the 
strongrst, which may be carel'ully twisted from the bot
tom upwards, or tied together at the top, or if upright 
and strong, left to support tliemsclrnssingly. 

Tl1c barbcr1·y is a beautiful anil sume\li hat large 
shruh, which shnulc.l be suffhed to grow with a foll head, 
like a dwar{ standard tree. lt bt•ars along the sides of 
both young and ohl wood, but chiefly towards the ends, 
and its ln·anches shouhl thcr('fore not be shortened, ex~ 
ccpt with a view to throw out \\ood. Keep the root free 
from suckers, and the stem from shoots in its lowe1· part, 
and pl'uuc out weak, luxuriant, straggling, and cro~sing 
branches, funning it to a somewhat t•ountl head, which 
keeps mollei·atcly open. Let the stem be freed from luw
e1• branches to the height of three, four, or five feet, ac
cordiug as the shrub may be desired to app1·oar.h to a 
b'ec. 

Flowering shrubs a1·e of great variety, and the meth
od of 1wuui11g them is tu be determined according to the 
se,·c1·al mod rs of bca1fog, of which conside1· chiefly these; 
that is, whethc1· they pl'oduce thefr Rowers upon the 
last year's shoots or the present, on the ends or the sides 
of thcil' branches. If a shrub bears on the last yea1·'s 
shoots, it is evident that it must be cut away no more 
than is necessary to keep it within bounds, open and 
handsome as to its form; in this case it is the business to 
cut clean out, or vc1-y low, what is to be spared. If a 
sh1·uU bears on the 1wcsent year's shoots, the old wood 
ma\' and must be cut down f1·ct>ly, so however as to leave 
cyr~':i enough for new shoots to p·roceetl from, to make a 
suflkirnt head and show. If the shrub bears altogetlwr 
or chiefly at its cntlA, no shortening must take 11lacc; but 
if some of the l;ranches ;uoe too long, they may be e.ithcr 
cut out, or quite low, leaving the shortrr ones to bear. 
If the shl'llh bears alon,g- its sides, the shortening is of M 

r1msrr1uc1H·c, anti the dcsirctl form may be freely 1Jro
vhlt•11 fo1· at pleasure. 

Thr season for pruning sht·ubs is generally the spring; 
hut autumn is bf>ttei·, if not too nt'al· winter, as at this 
tinw shaq> weather mi~ht occasion some of the sorts (as 
jasmiues and honeJSnrklrs) to die down. The time of 
fiuwrring 1nust in some 1mwrnre direct the time of prun
ing. Shrubs that flo\H'l' in winter (as the laurustinus) 
should !Jr r.ut in sprin,e;. Thnse that fluwer in spring may 
be 11ru1wtl immediatdy aftrr their blow, or in sumrnrr. 
'J'hose that flower in summrr shoul•I be pruned 1n autumn; 
and those that Uuwer in autumn should be pruuetl eiLher 
soon after flowering, 01· in spring. 

Be sure tu take off in tinu.~, i. e. ai;i soon as discoverr.d, 
a11 surkel's and over-strong shoots from shrubs; for by 
tht>it· luxuri~ncy they greatly impoverish tile prope1·-sized 
branches, whirh a1·e the fruitful ones, and such la1·ge 
sappy woCltl lo,1k-; ''ery unsightly. 

'I'he liright of ~hrubs hr cc1·tain situations is matrrial, 
and to 1u·o\·ide for rhi~, tht> al't of 1n·uning is in a great 
m('iu;urc competrut. 'l'Q kee1> them low, cutting down is 
of course nec<'HSa1·y; hut it will be well also to make the 
soil poor if too ricl1. To <'ncourage tl1em to mount, krep 
trimrning off closr thr lower branches, arnl imp1·ore the 
grouml by tliggi11g and dressing- occasionally. 
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Rosr• heat upon shoots of the prcscl1t year,' an!l upon 
those fornll'<l ,arter midsummer in the past Jrar) Out chic(
ly upon the former. Thrl'l'forcU1ey may, urratl1crshoultl 
be cut down low, lem•ing uuly th1·ec m· four e)CS to a 
shoot; rxcrpt some of thoi=>e 9hol't shouts formed the last 
ycat· too late to blow then, learn v.ltole. lfrosc-frrrsa1·e 
not dose pruned-, they will Lie unable to suppm·t their flow
ers p1·operly. Use a shar·p knil'r, and cut dose behind an 
eye or bud. Roses for furciugshould l>e pt'unetl iu July 
and August • 
. Honeysuckles flower on shoots of the present ycar,aml 

the1·rfo1'C whether trained tn ''alls, or kept in bus hrs, 
shoul<l be also pruned clofie; but not so shnl't in the lattrL' 
case as the former, fo1• those agoinst walls should be cut 
down to an eye or two, and those in bushes to three or 
four eyes. 

Swectb1·iars flower on shoots of the present year, and 
ther<fore should be cut afte1· the manner of honey
suckles. These shrubs (and most othei·s) arc seldom 
prunetl down enough, so that in a frw years they get ve
ry !'ambling autl unsightly; bnt if krpt compact, \\e have 
beauty as well as sweetness, to 1·ecompense our ca1·e. In 
all cages, a less number of fiuc flowers obtained by short 
and open pruning, is ce1tai11ly preferable to many indif-
fe1·ent ones. . 

Lilacs bear their flowers at the ends of shoots of the 
last year, so of course at spring must not Ue shortened. 
If ramlJJing and crowded, cut either cleau out, m· very 
low, what may be superfluous. Jr.they ncetl much rnduc
tron, let them be cut down as soon as ( 01· somewhat be
fore) they have got off flower. 

'l'o enter further into the detail of sl1l'llbs would be 
inconsistent with out· limits. The reader will find 
some directions occasionally under the S<'Jlarate articles, 
and will commonly act safely under the general direction8 
above. 

PRUNES, a genus of the monogynia order, in the 
icosaudria class of plants; ::..nd in the natural method 
l'anking under the S6th ol'tler, pomacere. The calyx is 
quinquelid, inferior; there are five petals; the fruit is a 
plum, having a kernel with 11rominent sutu1·es. There 
3re thirty-three specit•s, of which six are rnltirnted in 
Britain: they arc originally natives of Amrrica anti Si .. 
hel'ia. 

1. The dnmestica, or common pJum-frec, grows 20 
or SO feet high, with oval spear-sl1aprd leaves, and with 
the pedunculi for the most pal't single, terminated by 
flowers, succ('etle<l by plums of many different colours, 
sizes, and shapes, in the varieties. 2. The insititia, wild. 
plum, or ~ullacc-tree grows 12 or 15 feet high; the · 
branches somewhat spinous; the leaves oval, hairy un
derneath; a11cl the pedunculi by pairs, termiuated by white 
flowrrs succeeded by small, round, phlmlike fruit. ol' dif
ferent colours in tile varieties. $. The !:ipinosa, black
thorn, or sloe-tree, grows 10 01• 12 feet high, very branchy 
and lmshy quite f1·om the bottom, arni<'d with strong, 
shal'p s11ines, small, spear-shaped, smooth !raves, prdun
culi g1·owing singly, terminatrd by fl.owe1'S, succec<led by 
small, round, black cherrirs in autumn. Jt grows \\ild 
every where in hedges and woo1ls; and is ·n1·J' proper ro 1~ 
plontiug firld-hedges, being of very r;tdrk and close 
gl'owth. 4. Th~ rer~sus, o~· commou chur.\ .fret•, g1·ows 
20 feet or more 111 height, with onl,I cluste1'S of l,111ceolate 
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smooth !raves, umbdlatc flowers, succeeded by clusters 
of reel roundish l'l'llit, of different sizes and propc1·tics in 
the va1·icties. Hanl.n11·y says, " were this tree scarer, 
aml with much difficully pl'opagatcd, every man, tl1ough 
11ossesscd of a single fri.:c only, woul<l look upon it as a 
tl·casurc; fur hrs ides tlie cl1:wmi11g appearance these t1·ees 
have when IJcsnowcd, as it were, all over with bloom in 
the spf'ing, can any tree in the vrgetabh~ tribe be con
ceived more beautiful, striking, an<l g1·and, than a wcll
grown and healthy cherry-tree, at that period when the 
fruit isl'ipe?" 

Tlic clicrry-b•ecs afford an almost endless \'aricty; all 
tlilfcriug in some respect in thrir mannc1· o[ shooting, 
leaves, flowers, and fruit: two in pa1·ticulal' drmaml atl
mission into the pleasure-ganlc11, the double-blnssomc<l 
an1l the rcd-flowcl'in;;. The pleasing show the common 
cher1·y-tl'ee makes when in blow is known tu all; lrnt 
that of the duul>lc-b1ossomed is much more enchanting. 
Jt blossoms like the otlirr in t\foy; the flowers are pro
tluced in lar~c ant] noble clusters; for each scpal'ate 
ilowel' is as double as a rose, is very Ja1·ge, and plac
ed on long and sknder fuotstalks, so as to occasion the 
branches to have an air ot rase and freedom. They are of 
a pure white; antl the trees will be so profusely co,·crcd 
with them, as to charm the imagination. Stcrndards of 
these frees, when vicwccl at a distance," han{bcen compa1·ed 
to balls al' snow; and the nearer we approaCli, the greater 
11leasurc we receive. These trees may be kept as dwarfs, 
01' trained up to stantlarlls; So that there is no garden Ol' 
plautation to which they will not be suitablr. By the 
multii>licity of the petals, the organs of generation arc 
destroyed; so that those flowers which are really full arc 
nevl't' succee<led by any fruit. 

rrirn red-flowel'ing cherry-tree r1iffors in no rrspect 
from the common chcl'l'y-trec, only that the flowers are 
of a pale-reel colour, and by many arr esteemed on that 
account. Besides the ornameut and utility afforded us 
by the:Howrrs and fruit of the cherry, its timber is a l'urth
<Cr inducement fot· propagating it; more especially that of 
the small black wilding so1·t, which may perhaps with 
propriety be considered as the genuine species, and a na
tive of this islA.nc.l. Be this as it may, it wilJ grow in a 
soil and situation it affects, tu be a large timber-tree; and 
if taken in its prime before it l.Jecomes tainted at the heart, 
will turn out pel'haps not less than a tfln of valuable rna.·· 
terials, peculial'ly nt.lapte<l to the purposes of furniture. 
The grain is fine, and the colnm1 nearly appl'Oaching to 
that of ma.hugony, to which valuable wtiud it comes ucar
er than any other whtch this country produces. 5. The 
avium, 01• g1•eat wilding cherry-tree, grows 40 or 50 feet 
high, having oval or speal'-.shapetl leaves.' do~vny umler. 
neath, with umUellate sessile dusters of wl11te flowers, 
succeeded by small round fruit of different pl'Opertics in 
~the varictirs. 6. The pad us, or common bird cher1·y. 
tree, grows 15 or 20 feet high, of a shrub-like gl'owth, 

.-with a spreatling head, large, oblong, rough, set'l'ated 
leaves, having two glands at the back of the base like the 
other, and with shol'ter, more compact, clusters offtow· 
ers, succeeded Uy large red fruit. Thiq grows wild in 
hetlges in the north part of Englanll. 7. 'I'he Virgiuiana, 
or Virginian bird-cherry, grows SO feet high, tH,·iding 
into a very bl'anchy head, having a da1•k-purple hark, 
oval, slightly serrated, shining green leaves, having two 
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glands at the fol'e J"l't Of the base, aml (on,i; cJus[Cl'S Of 
wltitc tlowc1·s, snccecclcd hy small, round, bctTy-like, 
black l'ruit. 8. Canatlensis, or Ca11a1la dwal'I' l>i1·!..l-c:hl'1'. 
ry, grows but four 01· five feet high, b1·a11ching hol'iZon .. 
tally near the gl'Ound witl1 smooth I.> ranches; bro:u1, spcat·· 
sliapcd, t'ough, llcnrny leaves without glands; an<l lu1114" 
clusters ot' white flowers, snccccdetl Uy small, round. 
bel'ry-like black f1·uit, ripo in autumn. 9. Tl1c malialeb. 
or pe!'fumell chct'l'J, grows 10 or 15 feet higli, with 
smooth whitish branches, small, oval, shi11ing, g1·ren 
leaves, and corymbous clusters of white ffowers, sucrccd
ecl by small fruit. 10. The armcniaca, or apricot-trer, 
grows 20 feet high, with a large SJJ1-C•adi11g hc~u1, haring 
redtlish shoots, large, nearly heart.shaped kavcs, close. 
sitti11g pale-red flo\\'Cl'S 1·isi11g· all along tlrn sides of the 
young !Jranclies, succeeded l>y large mundish fruit ol' a 
yclluw and i·ecldisli cnlou1· in lliffe1·rnt v:.u·ielics. The 
fruit and the kerm:ls nl' the 111·1111us Silll•1·lc~, when raten, 
exc-itc a continued head-ach: tile kC1'11els, i11fuse1l iu IJl'illl· 
dy, communicate an agrrcalJJc flavour. 

All the different varieties of plums lia\"C at 01·st bct·n 
raised 1'1·om the stones, and arc afte1·wa1·ds prescl'n'd by 
lrn<lJing a111l grafting on any plum~stnck. The samfl 
melhod is applicable to chel'l'frs; only 1!1t•sc are grafted 
to most a1ha11tagc upon stocks o!' the wild Ul:u k and rctl 
clirny raised from the stones of the fruit. The ap1·irot
trecs arc propagated by hud<ling on any kind of jllum. 
stocks. 

l'RUSSIATS, salts formed wilh prussic acid. Of 
these the most importa11t al'e, 

1. Prnssiat of lime, fo1·mctl Uy dissolving lime in prus
sic acitl, filtring the solntion, and separati11g tile uncom
binc<l lime. It is decomposed by all the other acids, and 
by alkalies. 

2. Pmssiat ofmngnesia. This salt may be formed by 
]rnttiug pnre magnesia into }lI'Ussic acid. In a few days 
the ca1·th is dissolved, and the compound formrc.l. The 
magnesia is 11rccipitatc<l by the alk"Jics a11<l lime, an<l 
by expos111·e to the ai1'. 

S. 1'1·ussiats '![iron. As the prussiats of iron enter as 
ingredients into the t1·iple salts fol'llie<l by the prussic 
acid, it will be ue.cessary to gi,·c some accountuf t!Jrm be
fol'e entci·ing upon the consideration of these triple salts. 

It has been dcmonstatcd by chemists, that tlicl'e ai·e 
no fewer than fouL' prussiats of iron; namely, 

J. 'Yhitc prussiat, 
2. Blue p1·ussiat, 
s. Yellow prussiat, 
4. Green prussiat. 

The wl1ite prussiat <liscove•·e<l by Mr. Proufit is com
posed of prussic acid and !H'otoxille of iron. It becomes 
gradually blue when exposed to the atmosphere, because 
the oxide obsorbs oxygen, anti is co11vertetl into peroxid<'. 

Illue prussiat, or Prussian l.Jlue,. is composed of prus~ 
sic acid and peroxide of iron. It is a <lcep-~lue p<>wder, 
insoluble in water, an<l scarcely soluble in acicls. Jt is 
composctl, according to the most accurate experiments 
hitherto ma<le, of' equal parts of oxide ol' iron and prus
sic acid. It is not affected by exposure to the air. Heat 
decomposes it by destroying the aci<l, and the oxi<le of 
iron remains l.JehimL The t>russian blue of commerce, 
besides other impurities, contains mixed with it a. great 
quantity of' alumina. 



PRUSSIA TS. 

Yellow p1·u.siat i• composr<l of prussic aci<l combi11e<l 
with an excess or pcrnxidc of' ir~111: it is thcreforr n. sub
prussiat ot iron. Tliis p1·11-;siat is soluble in acids. It 
mc1y fJc obtained by cligr!:;ting ti1c alkalies or alkaline 
earths with P1·ussian hltt". P:trt of the acid is rnrl'ied 
off hy th<'hC 1.rndie8. and the }ellow prussiat l'cmains in 
tlic state of a {lO\\.Llcr. 

G1·ce11 11r11ssiat, first discoverrd by Mr. Ilcrtl1onct, is 
rontpoi;ctl or OX,Yjlf'll!;SiC arid, and peroxide of iron. Jt 
is tlu.'rc{ore in l'ac-t an oxypr11sr-;iat. 

4. Prussiat of bl11"!;les and iron. For the first accu~·atc 
(ksrription of thi'i salt, we al'c i11tlcbtcd to the in.i;P11rn11s 
?th. William He1ll'y. It may be fl)rmcd Uy adding Prus
sian blue to hot b:u·y,cs water till it ceases to be disco
lnw·cd. rl'hc sulutinn, when fllirecl and gently evaporat· 
,~.d, y cl1ls ct·ystals of p1·ussiat ol' barytes and iron. . 

'1 hcse Cl') stals ha\'C the figu1·c ol' l'ilomlJOit\al prisms: 
ihC'y It ave a ycllnw colour·, and a1·e solulilc in t 920 puts 
(Jf cold watc1·. n11cl in a!Jout I 00 pa1·ts of boiling wat~r. 
ln a 1·ed heat thC'y arc decomJinsl'Cl, the acid being de
sfrnycd. They arc sc1luble in nitl'ic and muriatic acids: 
sulphuric acid occasions a precipitate of sultihat of ba
l')tes. 

5. Prnssiat of lime and iron. This salt was perhaps 
fir·st mentioned Uy Ml'. Ilagrn; but we arc irnic!Jted to 
l\lnrveau for the fi1·st accurate account of its properties 
ancl p1·cpa1·ation. 

Upon two parts or Prussian hlne of commrrrC', pr·c
viously well was/Jed with a ~uft-iricnt quantity of boiling 
watct· to scpal'ate all the fo1·cign salts, a!Jnut 5G p:u·ts of 
linW·\\rlkr a1·c to be poul'ccl. nncl the mixtu1·c must be 
boiled fol' a short time till the lime is saturated with the 
111·ussic nt•iil, whid1 is known by its no lnnger altm·ing 
i1apc1· staim~1l wilh lnrmcrir.: it is then to be filt1·ed. 

Tltis liquid, which contains the tt-iple prussiat of lime 
in sfllntion, ha!=! ~ g1·r('11ish~p~llow colour: its sta•cific 
p:ravity is 1.005; and iL has an unplea.;;ant l.litte1·ish taste. 
\"\rhrn cvapol'atccl to dryness. it yidtl~ small crystalinc 
g-rains. sol ul.llc witho,11. alti:n1tion in water. lt is insnlu
IJk in akoliol. 

This tri1liC prussiat may IJe n<:r.d with aclrnntage as a 
tci:;t to ascrl'tai11 the presence of metals hrl<l in solution. 
rn1c u11ly impul'ity \\ hich it contains is a little sulphat of 
lime. 

6. l'rns.i;;iaf ~f pR!ar;s llllll fron. This salt, known also 
by 1 l1c names of Pl'llssian alk<1li, phlogistica.ted alkali, 
}>1'11s~ian test, triple prnssiat of potass, &c. lias been 
cilnsrn by cl1C'mists as tl1e best combination of J11'USsic 
arid f'o:· dt•tccti11g I hr JH'cScnrc of n1etals. and nwrc cs. 
prrially f<w detl·1·ti11g the exi~tencc of iron. To rhe. 
mists and minl'ralog-ists, it is 011e of the most impol'lant 
in~l1·umMils l'\C'1· i1nenkcl; as, wlien properly jll'<'p:u·cd, 
it is nqrn.hlc "" iJulirn.ting whcthel' any mrtallic s11hsla11re 
(plalinum t'Xteptctl) is p1·cscn1 in any solution whalt•vrr, 
and rn11 of JH>inting out tlir pa1'ticular metal, :ind or as
er1·laini11g its quantity. Tl1is it does lly vrccipitalir1g 
the 111dals from llirir sol11fo1n in cunsequc11t<' of the in
soluble rn111po11n<l which it fnt·nis with th<'m; and the co
lom· of thr (ll't•ripitatr intlirntes the partkular mPlal, 
whi11· its qua111ity rnal>lt·s us tn jud,iz;c of the prop1n·tion 
of mrta!Hc oxide r1111lai11<·1I in any solution. 

In 01·tl•·r to IJc rntain of the ar°Ctll'CH'Y or these l'esults, 
it is ncl'.l'l)Slll'Y tu have a JJ1·ussiau aik~i perfectly pure, 

an1! lo be certain \Jcfol'ehand of tl1c quantity, or rather 
of the proportions of its i11grrdic11ts. 1.'o obtain a test 
of this kind has been the ol.iject of chemists ever since 
the dist.:o\'CJ'ics of Macqucr pointed out its impol'tanre. 
lt is to the use or impure tests that a g1·cat pai·t or the 
conh-a11ictory rrsults of mincralo5ical analysis by diffe-
1•e11t chcmisls is to lie asCl'ibcd. 

The g1·eat object of chemists at first was to o\J(ain tlus 
prussiat rntirely free from iron; but tl1eir attempts uni
fo1•mly failed, because tlie oxide of iron is one of its n~ 
cC'ssary component parts. This was fir::;t propel'ly point· 
cd out uy Morvcau. 

rr1ierc ar·e two wavs in which this test may be render~ 
ell im11ure, besides thC introduction of forc'ign ingTedicnt.'3:, 
which it is needless to mrntio11, 1Jcca11sc it is obvious 
that lt must be g11a1·ded against. 1. 'l'hc1·e may lie a 
super:lbundancc of alkali pr·csrnt. or. which is the same 
thing, thcl'e may ltc mixetl with the Pl'l1ssian test a quan
tily of pure alkali: or, 2. Tlie1·e may be contained in it 
a quanlity of yellow p1·11ssiat of iron, for which prussiat 
of' potass has also a co11siclcral.ilc affinity. 

H the Prussian test contains a supera!Ju111lance of al
kali, two inconveniences follow. This superallundant 
quantity will precipitate those Partl1y salts wlticli are li
able to contain an excess of ncid, and which are only 
solultlc by that excess! hence alumina. and barytcs will 
be precipitated. It is tu tlie use of impure tests of this 
kind that we owe the opinion, that l.larytes and alumiua 
arc prrcipitatc<l by the P1·u')sian alkali, and the conse
quent thco1·ics of the metallic nature of these carth.i:i. 
This mistakr was first correctetl hy Meyer of Stcint. 

Annt\1c1· incom·e11ie11ce arisin~ from the supcrallun
(lam:c uf alkali in tile P1·ussia11 test is, that it gradually 
decomposes the blue prussiat wltich tile trst contains, 
antl con\'rrts it into y<·llow pt·ussiat. Jn what manner 
it does this will be untle1·stoo<l, aftCl' what has l>censaid, 
witll'rnt any explanation. 

On the other hand, w!Jen the Prussian alkali contains 
a quantity of ye.II ow prussiat of i1·on, as great incon\'e .. 
nicnccs folio'"·· This yellow prnssiat has au aOi11ity fot• 
11russic arid, which, tltougli inf'eriot· to that of the potass, 
is still co11si<lc1·al.lle; antl, on the othe1· hand, the 11otass 
has a stronger affinity fur evcl'y oilier acid than fot• the 
prussic. \Vhen, tbc1·eful'e, the test is exposed to the air, 
the carbonic acid which the atmosphere always contains, 
as-;istrd l.ly the affinity between tile yellow prussiat anti 
thr prussic acid, decomposes tlie prussiat or potass in 
tltc test, and the yellow prussiat is precipita.tt·ll in the 
fo1·m of Prussian llluc; and rvrry other acid pt'oduccs 
the same l'ffect. A te8t of this kinrl would indicate the 
111·~scnrn of iron i11 every mixture which contains an 
ncid (for a precipitation of Prussian blue would appeal'), 
and could not therefore be employed \\ itl1 auy co11fi. 
tlrncc. 

To drscl'ilJe the various methods propnsetl by chcmi~ts 
for preparing this salt would I.le 11nncrcssa1-y. ag the 
gnaternumbrr du not anS\\'CI' thr pU1'[JOSC i11te11tled. The 
mctli11il p1·artised by KlnJH'oth. first made known to chc. 
mii;ts IJy Westl'um, and after,rn1·ds dl·scril.lcd i11 out· lan
guagr by Kil'wan, is cousi<lel'ctl as one of the best. It 
is as rollows: 

P1·cparr pure potass, hy gradually 111·ojecting into a 
la1·gc cruciulc, heated to whiteness, a mixture of equal 
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,p:a1·fs of' purifiril i1itrf"' autl ('l'}stals or tartar; when the 
wriolc is injrnrd, lrt it be kept at a white heat for half 
an 110111·, to IJ111·11 off th<' ma!. Detach the alkali thus 
ohtai11CL) fl'Olll the l'l'Urible, l'N)UCC it to JWWflCr, SJH'Cad 
it on a 111111'.llr. and expose it to a white heat for half an 
hour. Di'isoht• in six tinH·s its weight of watcl', anti fit. 
tl'c the solution "hile waru1. Pour this solution into a 
glass 1·rrrive1·, placed iu a sancl-fun1ace heated to 170° 
or 1so0 ; and tl1c11 g1·aclually add the best P1·us;;iHn blue 
in puwdrr, injecting ne\\• pol'tious according as th,c for. 
mer bccomeg1·cy, and supplying watrr as fast as it eva
porates; continue until the adt.l~d pnrtiuns are no longer 
discolom·ell, then increase the hl'lat to 212°, and continue 
it for hair an hour. Filtre the ley thu• obtaiued, and 
saturate it with sulphur•ic acid modcl'ately diluted; a pre
dpita.te will appear: when this ceases, filtre off the whole, 
and wash the preci11itate. Evaporate the filtrnd liquor 
to about one <1uarter, and set it by to crystalize: arter a 
fow days, yellowish crystals of a cubic or quad1·angular 
form will be found, mixed with some sulphat or potass 
and oxide of iron; pick o•t the yellowish crystals, lay 
them on lllotting-papcr, and re-dissolve them in fou1· 
times their weight of cold water, to exclude the sulphat 
or potass. 

Assay a few drops of this solution with barytcs water, 
to see whether it contains any sulphuric acill, and add 
some barytes water to the remainder if necessal·y: filtrc 
off the solution from the sulphat of ba1·ytes, which will 
Jiave precipitated, and set it by to crystallize for a few 
days; that the barytes if any shonld remain, may be pre
cipitated. Ir U.e crystals now obtained are of a pale 
yellow colour, and dist:oVCl' no blueish streaks when 
sprinkled over with muriatic acid, they are fit for use; 
but if they still discover blueish 01· green streaks, the so: 
lutions and crystallizations must be repeated. 

These crystals must be kept in a well stopped bottle, 
which, to p1·cserve them from the air, should be filled 
with alcohol, as they a1·e insoluble in it. 

Before they a1•e used, the <1ua11tity of iron they con
tain should be ascertained, by heating I 00 grains to red
ness fur half an hom• in an 01ie.n 1:rudble: the prussic 
acid will he consumed, antl the iron will remain in the 
state of a rcdllish-ln·own magnetic oxitle, which should 
be wPighed and noted. This oxide is half the weight of 
the Prussian blue afforded by the Prussian alkali: its 
weight must thrrcfo1·e be subtracted from that or metallic 
p1·ccipitatcs formed by this kst. Hence U1e weight of 
the crystals, in a given quantity of the solution, should 
be noted, that the quantity employed in precipitation 
may be knuwn. Care must be taken to continue the cal
cination till the. oxide or iron b1?cumes brown; for while 
it is black, it weighs considern~ly more than it should. 

A nothf'1· gooc.l method of preparing this salt has been 
Jately gin11 by Mr. Hc11ry; but it is rather too expen
sive for general use. It consists in first forming a tri
ple prussiat of barytes, and adding it in crysta)s to a 
solution of cad.moat uf potass till the solution nu longer 
restorl's the ct,lour of re1lllcned litmus paper. After di
gesti11g the mixtur·c for half an hour, filta·e the liquid, 
and ernporate it gently. The triple prussiat of potass 
crJstal)iz('f':. 

PRUSSIC ACID, is one of the most important instru
ments which the chemist possesses: It was discovered 

about a century ago by Dicsbarh at Bulin; arnl a 1Tie. 
thnd of prepa1·ing it was published by Wnodw;H'll in tho 
Pliilnsophical Transartions for· 1724, wliirh hr R<titl he 
had got from one of l1is friends in Gel'mauy. Tile me. 
thnd was as follows: Dctonatr togcl11et• four OUllCl'S or 
nitl'e anrl as muCh tartar, in order to procure au cxtem. 
pnraneous alkali; then add fom· ounc('S of dried lwllork's 
bloo1l; mix the ingretlients well togcthcl', and put them in. 
to a cruciUle c1wered with a lid. in whiC'h tl1e1·e is a small 
hole; calcine with a moderate ti1·e till the blood emits uo 
more smoke nr flame capable of blackening any white 
body exposed tn it; increase the lke towards the cntl, so 
that the whole matter contained in the crucible shall be 
moderately but sensibly red. In this state throw it into two 
J>ints of water, and boil it for half an hour. Decant off 
this water, and continue to pour on more till it comes oft' 
insipid. Add all these liquids together, aud boil them 
down to two pints. Dissolve two ounces of sulphat ol' 
iron and eight ounces of alum in two pints of boiling wa
te1., mix this with the former liquo1• while both are hot. 
And rffervesccnce takes place, and a powdet• is prccipita. 
ted, of a green colour mixed with blue. Separate this 
precipitate by filtration, and pour mul'ialic acid upon it 
till it becomes of a beautiful blue; then wash it with "aler 
and dry it. 

Different explanations were giren of the nature or this 
precipitate by different chemists. All of them acknow. 
letlged that it contained iron; but tu account for the cu. 
lour was the difficult point. Brown, and Geoffroy, and 
Neuman, discovered in succession, that a great many oth
er animal ~ub~tances besides blood comm unicatcd to al
kalies the property of forming Prussian blue; but tl1e 
theories by which they attempted to account for its 1'111·
mation were altogether nugatory. At last a very im. 
portaut step was made in the investigation of this com
pound by Macquer, who published a dissertation on it in 
the year 17 52. 

fa~;;i• l~ei:~:!e~n c:l~~J~tis :"JJ;~•::•~ s~1!~ti~1~ 1~ti~~~ 
in any aci~, the iron is precipitated or a ) ellow colour, 
and soluble in acids; but if il'nn is precipitated from an 
acid by an alkali prepared by calcination with blood 
(which has been called a Prussian alkali), it is of a 
green colour. 2. Acids dissolve only a part of this pre
cipitate, and lea.e behind an insoluble powder which is 
of an intense blue colour. The g1·een lH'ecipitate, there
fore, is composed of two dilferentsui.Jstanccs, one of which 
is Pl'Ussian hlue. 3. The oiher is tl1e brown or yellow 
oxitle of iron; and the gt•ecn colour is owing to the mix
ture of the blue and yellow substances. 4. When heat i• 
a1iplied to thi• Pl'ussian blue, its blue colonr is destroy
ed, and it bceomcs exactly similar to common oxide of 
il'on. It is composed, thei·efore, of il'on and some other 
subslance, which heat has tlJt> property of dl'iving off. 5. 
If it is boiled with a pure alkali, it loses its blu1· colour 
also, and at the same time the alkali acquires the proper
ty of precipitating of a blue colour solutions or iron in 
acids, 01· it has become precisely the same with the Prus
siau alkali. 6. Prussian blue, thcl'cfore, is composed of 
ii-on and somethin.r.; which a p111·e alkali ran separate 
from it, something which has a greater aflfoity {i)I' alkali 
than for iron. i. By boiling a quantity of alkali ·tit 
Prussian blue, it may be completely saturated '' 
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something, which may be called coloul'iug matter. 8. 
No aciU can sepal'ate this coluu1·ing ma.ttct· l'rom iron af
ter it is once united with it. 9. Whcu iron t1issul\'ed in 
an acid i:; mixed witl1 an alkali saturated with the colou1·
ing matter, a double decomposition takrs place, the acid 
unites with tlie alkali. and the colouri11g matter· with tlie 
iron, and forms l'1·u:ssia11 blue. IO. The 1·cason that, in 
tl1e common method of preparing 1">1·ussia11 l;l11c, a quan
tity ur yellow oxide is pl'rcipitated, is, that there is not a 
auffi.cient quantity of colouring matter (for tl1e alkali is 
nevct• saturated with it) to saturate all tl1e iron 1lisplacec.I 
by the alkali; a par't of it, therefo1·r, is mixed with Prus· 
sian. blue. Muriatic ac:id dissolves this oxide, carries it 
off', and leaves the blue in a !:itate of pul'ity. 

Such were tlie conclusions which Macc111cr drew from 
l1is expetfo1ents; experiments whieh not only discove1·ed 
tl1e composition of Pru!:isian blue. but threw a ray of light 
on the 11atul·e of affinities, which hascuntl'i\Jute1l nrnc.:h to
wards the ac.lrnncement of that important branch of ch'e
misti·y. 

T'he nalure of the colour'ing matte1·, however, was still 
unk11ow11. At k11gtl1, in 1 i72, Mo1·veau announced 
bis sm1picion that the culuudng mattm· was {Jrul.JaUly an 
acid. 

Such was the know!cdge of chemists respecting the 
n;1tul'e of tl1i."i rolcH1ri11g matte1·, wl1en Scheele all at once 
1.:cmuvc<l tlie veil* and cx1daiuc<l its lJl'OJICrties and com
)Wsiti-on. He observed that the Prussian alkali, af'tet• 
being c:-qt!)8t'd for somo time to the air, lost the prop1,;1'ly 
of furining Prussian blue; the coJuul'iug matter must t!iere
fol'C hav(• l«f'L it. He put a small quantity of it into a 
)at'ge gLtss glolle, corkrd it up, and kept it some time; but 
110 change wr.i.s protluced eitlie.1· in the air 01· the P1·ussian 
alkali. Something must tbercl'u1·e displace tile colou1·ing 
•ualte1• when the alka]i is exposed tu tlrn open ai1·, which 
is 11ot p1·csent in a glass vessrl. 'ras it carbonic acid 
gas? rro ascutain tliis, he put a quantity of P1·ussian 
alkali into a glass globe fille<l with that gas, and in 24 
liours the alkali was incapable of producing P1·11ssian blue. 
It is tl1c1·cl'ure carbonic acid gas whirh displaces the co
)Ou1·i11g matter. He l'epeatctl tliis experiment with 
this lliffe1·rt1ct>, that he hung in the globe a bit of paprr 
which had been previously dipp<'d into a solution of sul
Jfhat of h·on, and on which Ile hall let fall two drops of an 
alkaline lixivium in urtleJ' to pr·eripitafo the il'o11. This 
paper was takco out in two IH111rs, and became covl'l'ed 
with a fi11 e blue on addiug a Jitlle m11riatic acid. C..:ar
honic acid, lht·11, has thCJl1'11pc1·tJ ufsrparatingthcc..:uluul'-

. ing matter fi.11111 alkali \\ ithout 4h•composing it. 
'1-fo found also that othrl' tt.dlb prntlurr the same rffert. 

Il<'lll'l' he concluded, that the coluuring matter rniglit be 
oLtaineil in a srp;watt~ state. Accurrling!J he made a 
g1·eat many attempts to IH'Otul'C it in tltat state, ~uni at 
)ast tliscovrreU the following metliod, \\ hiclt suclcclls pi.:r
fcctly: 

Mix togrther ten parts of Pl'ussian blue in powder, fln 
parts of 1lw re<l oxi~r of' mrl"cu1·y, and thirty pa1·ls of 
wRler, anti boil the m1xtu1·e fur some minutes iu a glass 
' 'esscl. Tiu• blue colour cli':iappmu·s, and the mi."tu1·c bc
con1rs yrlluwis!:-grecn. Poul' it upon a filt1·e; am.I after 
all the liri11id part has pas~etl, vuur ten pal'tS of l111t \\a
ter thl'Ough 1hc filtrt' tu wash tlte residuum compll·tel_v. 
The oxit.lo of mcrcm·y tlecompuscs Pru1:isian l..tluc, Sl·1rn-
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ratrs its colouring matter, and forms wilh 1r a salt soluble 
in watel'. The liquid, the1·cforr. which has pa!->sc·d tlirnugh 
the filtre co11tai11s the coloud11g 1uattc·1· rnmbi ru•!I '' itlt 
mc1·cu1·y. 'l'hc other componrnt parts or tl1c l'n1ssian 
blue, !wing insoluUlc, do not pass through tlie lilt1 r. 110111· 
tl1i:; nu.·1·cul'ial liqnic.l upon 21 parts ofcka11 il'Oll fillings, 
(ptitc free from i·ust. Acld at the s~me time nnl' pa1·t of 
c1Jt1c:ct1t1·atcd sulphul'ic acid, a11d sl1akc fhr 111ixtu1·<·. The 
irnn fillings a1·e dissulrnd, irn<l tl1e mc1Tu1·y fomirdy lwlt.l 
in sult1tinn is 11recipitatetl in the mc1allic .statr. The 
cause of this sudden change is ol>,·iuus: the i1 un ~l·cixic.li 
zr.s the mr1•ct!ry, a11tl is at tLc &an1c instant dh,soh'l'd by 
the sulphuric acid, wliich has a strouger afli11ity fol' it 
t!Ja11 the coloul'ing 1Uatter has. '!'here nmain in soh1tiu11, 
t liueful'e, ouly sulphat of il'on, and the colouriug mat
tn. 

Now the colouring matter being volatile, wl1 ich the 
sulpliat of il'on is not, it was easy to obtain it apart by 
distillation. Accordingly lie 1listilJell the mixtu1·c in a 
gentle heat: the colouring mattrr came over Ly thr time 
that one-fourth of the liquor had passed into the r·cceiver. 
It was mixed, however, with a small quantity of sulphu 
ric acid; from which he separated it by t.listil ling ·a second 
time O\'CI' a quantity of carbonatof .lime. Th~ 511Jphu-
1·ic acid combines with tlie lime* autl 1·c111ains Lchind, 
which the coloul'ing mattel' cannot do, because c:al'l1onic 
acid has a stronge1· affinity fo1· lime tliau it has. Thus 
he o\Jtained tile colouring matte1· iu a state of' purity. 

It nmiaincd nuw to tJiscuvcr its compouent pal'tS. He 
form ell. a very pure Prussian blue, , ... hich lie t.listilktl, 
and inc1·easetl the fire till the vessel became red. The 
small quantity of wate1· which he had put into the.re
cciYel' contained a portion of the blue colouring nrnttel' 
and of ammonia; a11t.1 the air of tl1c receiver ru11Riste1l of 
azote, carbouic acid gas, and the t:olut1ring mattl'I'. He 
conrlmled, from this aml otlie1· t>xpnimt>nts, ti.at the ro-
1ouri11g mutlf'r is a cu111pollt1d cl ctr11mo11ia and oil. But 
when lie attempted to Yerify tl1is the•Jl'Y by combining to
getl.IC'J' ammonia anti .oil, Im could notsucrel'tl in fot"rning 
colourit1g matrn1·. '!'Ids oLligctl him tu clia11gt>-his opin
ion; and at la.st he concluc.lc<l that thu colol11·i11,:; 1uatt1·1· is 
a compound of a~n.mon~a antl chal'coal. He 111ixed to~t:
t!Jer equnl quantities ot pounded clia1·coal and pot:rns, put 
the mixh11·c iuto a nucillle, atHl kept it ITd-hot fo1· a 
qual'ter.or an hour: he thrn ;1tldL·d a (l1:a11Li1y or bal arn
moniac in small }iic·ces, "hi ch ill' pusl1nl tu tlu: !H11t11111 of 
the melted niixturr, kt•pt it in the fi1 ·c fo1· l\\U t1du11tt"'s 
tiJJ it Jia<1 CC<l'iCd to givt• Olll \";lpOlll'S of <lllltnoniat ~llld 
then threw it i11lo a qnautity o\' \nttc1'. TIH· S•} lnliu11 pus
srssetl all the }Jl'Opcrtit'!-:1 or tile i•russian alk:\li. Thus 
Ml'. Sclicl'le succccd('d it1 f'n1'111i11p; tlie cnlo11ri11g mattrr. 

'l'l1is coloul'ing 111attr1· \\asrallc1I p1·us.-,it;acill Ly ~loi·
veau, i11 the firs t \' olumc ·or tl1 •· cl1c·111iral ));JJ·t or the l!:n
C)clope<lie ~1etliod i que; Hn api:cllatiDu which it> 11ow gc
ncralh rrc~J\' l'il. 

Thl:sc admi~·a L lt! expcl'irncnts of S r ht•c1e WC'l'c 1·cpcatctl 
and l'<H'l'ied still f;u lhcr, by Bl'f'Uwllct in 1787. "ho au
plied tu the cxplanat i11 11 of' the C(Jllljlvbition of t/11• rnlnui·
i11g m~tter the light'' hie Ii l1a.d IT'°:!olted from his pl'l'vious 
expcnments on the conq1ontnt pa1·ts n r ammn11ia. This 
ill 1.1stn nus chemis t, 8<.: a1·rrly int'el'ior tu Sd1N It· iu in· .. e-
11t11ty :uul atl f~r:ss, as~e1·tained, in the thst platt'* that ?tie 
prussit: alkah 1s a trJple s~llt, cu11111us1..·U or 110.·us~lc acid, 
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tilt .:tik;1,•, :trn1 oxide ,,f i1·'1n; that it may be obtained in 
11dahrdral c·1·yst.tls; aml that when mixed with su~phuric 
adtl, aml <·x pnsctl to Lim light, it lets fall n precipitate of 
l't·us.c;ian blue. Ilis next object was, to ascertain the 
com porrnnt p:trts of pl'l1ssic acid. 'Vhen oxymnriatic acid 
is pnttl'L' ft i11 to prussic aci tl obtained by Seheelc's pror.ess, 
it losl's its oxygen, aJHI is converted into common muri
atic acid. At the same time the prussic acid becomes 
nw1·c od:1rn11<1 aml more volatile, less capable of combin
ing willi alkalies, aud prcdpitates il·on from its solutions, 
11ot hlu{', but green. Thus prussic acid, by combining 
with oxygrn, acquires new pl'Opcrties, and is converted 
iutu a n t'W sulJstance, which may be called oxyprussic 
acid. I [ mo1·c oxy1nuriatic acid gas is made to pass into 
Jll'U 'is ir ncitl, and it is rxposed to the light, the prussic 
acill s~paratcs from the wntcr with which it was combin
ciJ, and prcri pitates to the bottom in the form of an al'o
matic oil; whi ch heat co nrnrts into a vapour insoluble in 
water·, and incapable uf combining with iron. When the 
green preci pitatc , composecl of oxyprussic acid ?.nd it•on, 
is mixed with a pure fixr<l alkali, the oxypru5sic acid is 
d rcompnseU, and converted into carbonat of ammonia. 

From tli1•s0 experiments, Ilerth~llet concluded, that 
Jll'Ussic a·_· id lines not contain ammonia rcady-forme<l; but 
that lt is a t1·iple com}lounll of carbon, hydl'ogen, and 
azntr, in p:·oportions whi ch he ~snot able to ascertain. 
rrhis co11dusio11 has been still farth er verified by Mr. 
Clouet, whn fount! that when ammoniacal gas is made to 
pass tl1rong!1 a 1•r.d-hot prwcr:Jain tube containing char
coal, a quantity of prnsc;ic acill is formed. This experi .. 
ment tl •rns not succeed unl ess a pt·etty strong heat is iip· 
plied to the tube. 

Fnurcrnv and several other chemists believe, that the 
p:-ussic ari ;i contains also a portion of oxygen in its com. 
p osi ti on. r·ec;ting chiefly upon the following expcl'lments 
of Vauquclin: 

Ex per. I. Put into a !'clort 100 pa!'ts of the muriat of 
ammonia) 50 parts of lime, and 25 parts of charcoal in 
fine powl\('rj adapt to the retort a receiver containing a 
slight solution of the s11lphat of iron, and immcl'se into it 
the beak of the retort; tlicn apply a brisk heat, and con
tinue the action of the fi1·e until nothing more is tlisen" 
gaged. 

E:<pcr. II. Put into a retort 100 pal'ls of the muriat 
of ammo11ia! 50 parts of scmi\·itreous oxide of lead, and 
25 pa1ts of charcoal: adapt a receiver containing a solu. 
tion of s~i!phat of iron, and proceed as beforr. Stir well 
the liquors contained in the rereh'ersJ and expose them 
tc the air for several days, in ordet· that the combination 
between the oxide of iron and the prussic acid may be 
perfect, and that the prussiatof iron may absorb as much 
oxygen as is necessary for its passing to tl~e state of blue 
prussiat, and for its being pro.o~ aga1.nst acids_: the.n pour 
into these Jiquors equal qnant1~1rs ot sri1phn.ric ar.ul well 
diluted with water, and yo u will hflve Prussian blue, the 
quantities nf which will be as one tn six; that is to say, 
the \>rnssian blue of the experiment in ,..-Jii..:h Vauquelin 
employe<l oxide of lead, was six timrs more abundant 
than that ol' the experiment in which he employed only 
lime to disengage the ammonia. 

lfaving thus traced the gradual progress of philoso. 
pllc1•s in ascertaining the nature of the prussic acid, it 
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only remains to gh'e an account of its properties-, \\"hiclt 
\Vere fir·st exami11ed by the indefatigable Scheele. 

PrussiC' acid oUtainecJ by Schcclc's process is a cofour. 
less lirp1id like water. It has a strong odour, rcsemlJling 
that or the llowc1•s of the peach, 01· of bitter almonds. Its 
taste is :-;weetisil, Hc1·id, and hot, and apt to excite cough. 
It docs 11nt altc1· the colour or vegetable blues. 

It is exceedingly volatile, and evidently capable of as. 
suming the gaseous form; though it has nernr been ob .. 
taincd apart, nor examined in that state. At a high tem. 
pe!'atul'e ("hen united to a base), it is decomposed and 
converted into ammonia, carlmnic acid, aml cal'bureted 
hydrogen gas. 

It unit<'S liifliculty with alkalies aml earths, and is se. 
parated from them much more easily than from metallic 
oxides. :Mr1·e expnsurc to the Jighti- of the sun, or tu a 
heat of 110°1 is sufiicient for that purpose. These cam .. 
binations arc decomposed also by all the acids. 

It has 110 action on metals; but it unites with their 
oxides, and form~ with them salts, which arc almost all 
insolublr, if we except prussiats of mercury and manga
nese. These compounds are not <kcompc,sc1.I by acitl.r;. 
Yet the p1•ussic acid is not capable of taking the metallic 
oxides from the other acid .q, 

Pl'ussic acid has a $'1'Cat tendency to rntrr into trirle 
compounds, combining at once with an alkali and a me~ 
tallic oxide; aml these compounds at·e much more prr. 
mauent and difficult to decompose than its singJe co10. 
binations. 

The affinities of !'his acicl, as far as they have been 
ascertained, are as follows: 

Barytrs, 
Strontian, 
Pntass, 
Soda, 
Lime, 
Magnesia, 
Ammonia. 

It 1lnes not seem capable of combining with alumina. 

This acid is of great importance to tlie chemist, in 
consequence of the property which it has of fo1·ming in
soluble compounds with metallic oxides, and almost with 
metallic oxides alone. This puts it in our powe1; fo as· 
certain the presence of a 111etallic body held in sol•tion. 
When the pl'uSsic acid is dropt in, a precipitate appears 
if a metal is present. The colour of tlds precipitate in
dicates the metal, and the quantity of it cnahles us to 
ascertain the quantity of metal contained in the solution. <1 • 

It is used es1wcially to indicate the pres~nce of iron, 
which it lloes Uy the blue co1our that the solution assumes; 
and to free solutions from iron, which it does by prcci~ 
11itating the iron in the fo1·m of Prussian blue. 

It is evident, however, that the prussic acid cannot be 
employed for tliese purposes, because it is incapable of 
taking metallic oxides from other acids. It is always cm· 
ployed combined with an alkaline or earthy basis. In 
that state it decomposes all metallic salts by a compound 
affir.ity. The base most commonly employed is potass 
or lime; and in1leed it is most usually employed in the 
state of a triple salt, composed of" prussic eciU, pota~s, 
and oxide of fron. which is preferred because it is not apt 
to be decomposed by the action of the atmosphere. 
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Of all the metallic solutions tried by Scheele, pure prus. 
sic acid occasioned only a precipitate in three, namely, 

I. Nitrat of silrnr precipitated white. 
2. N itrat of mercu1·y black. 
3. Carbonat of i l'on • green becoming blue. 
It has no action on the oxides of 

Platinum, Antimony, 
fron, Manganese, 
'fin, Arsenic acid, 
Lead, Molybdic acid. 
Bismuth, 

Gold precipitated by _the alkaline carbonats, is ren
dered white by this acid. 

It disengai;es carbonic acid from the oxide of silver 
precipitated by the same alkalies; but the oxide remains 
white. 

It dissolves red oxide of mercury, and forms with it a 
salt which may be obtained in crystals. 

Oxide of coppet· precipitated by cai·bonat of potass, 
effervesces in it, and acquires a slight Ol'ange-J·ellow co
lour. 

Oxide of iron precipitated from the sulphat of iron by 
carbon at of potass, eftCrl'esces in it, and beco mes l.Jlue. 

Oxide of cobalt precipitated by the same alkali, gives 
in it sotric marks of eH:Cl'H.!dCence, and becomes yellowish
brown. 

The compounds wliich 1wuss~c aCid ma~es with zirco
nia am] yttria, seem also to IJe msolulile; fo1· tlicse earths 
are prcdpitatetl from their solutions by prussiat of potass; 
a circumstance iu which they <liffcr from all the. othc1• 
cartl1s and alkalirs, and which iudicalCs a coiuc1<lence 
between them nnll the metallic oxides. 

PRYTANEUM, in G•·ccian antiquity, a large build
ing in Athens, where the council ur the pr·ytancs, or 
presidents of the seuatc~ assemble~, and where those 
wh'l had rendered any signal sc1·v1ce to the common
wealth were maintained at the public expense. 

PS ID I UM, tile guava, a genus of the i!'onogynia or
der, in the icosandl'ia class of plants, and m the 11a_turnl 
method ranking un~cr the th.e 19th order, h_esperid""'· 
The calyx is q11inquefiJ, super10l': there a1·c five petals: 
the berry is unilocula1· and monosµcrmous. There are 
eight species. The most re1~arkable are: . 

1. 'l.'he pyrifcrum, or wl11te guava. 2. The pom1fc
rum, or red guava. Both these a1-e howevel' thought 

1 by some to be only varieties of the same plant. '!'he 1:ed 
guava ri~cs tu the height of 20 feet, and ts covea·cd w~th 
a smooth bark; the hl'anches al'e angular, covered with 
oval leave,,, having a strong midrib, and many veins 
running towar<ls tlie sit1cs, of a lig!1t-green colour, stand
ing opposite upon very shol't tootstalks. Fi·om the 
wings of the leaTes the flowers come out upon footstalks 
an inch and a half long: they are composed of five la1·g~ 
roundish concave 1wtnls, within which arn a g1·eat num
ber of stamina shortrr than the petals, and tipped with 
pale-yellow tops. Aftel' tl1e llowc1· is past, the germen 
becomes a large oval fruit shaped like a pomcgrauate. 

A decodiun pf the roots of guarn is employed with 
&ucct'ss in <lysrnteries: n IJath of a decoctio n of tlie leaves 
i'i said to cul'e the itrh, and othe1· cutaneous <'l'Upl ions. 
Guayava, or gnnva, is distinguished from the colour of 
the pulp. into the two species above-mentioned, the white 
and the red; and, from the figure of the fruit, into the 
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1•ound and the pear-fashioned or pel'fumcd guava. '.fhe 
lattc1· lias a thicker rind, and a more delicate taste, than 
the other. 'l'he fruit is about the bigness of a large ten
nis-ball; the rind or skin genrrally of a russet staiord 
with red. 'l'he \llllp within the thick rin~ is of an 
agreeable flavour, and interspersed with a number of 
small white seeds. The rind, when stewed, is eaten with 
milk, and preferl'M to any othcl' stewed fruit. Frnm the 
same part is made marmalade; amt from the \\hole fruit 
is prepared a fine jelly. The fruit is very astringent, 
and nearly of the same quality with the pomrgr::u1ate, 
and should be ai~oided by all who arc subjcrt to costive
ness. 'l'he seeds are so hard as not to be affected by the 
fermentation in the stomachs of animals; so that when 
voided with the excrements, th t•y take root, get·minatr, 
and produce thriving trees. Wliole 111C'a<lows in tile West 
Indies are covered with gua\'as, which have bm.•n p1·opa
gated in this manner. The lrni.Js of guava, boiled with 
barley and liquorice, produce an excellent ptisan fo1· 
diaIThreas, an<l even the bloody flux, when not too in
veterate. '11he wood or the ti·ec, employed as fuel, makes 
a lively, ardent, and lasting fir<'. 

PSITTACUS, or parrot. a grnus belongin,t; to the 111-
del' of picre. The bill iu tliis ge nus is hooked from the 
base; and the upper mandible is mo\'eal.Jlc: the nostrils 
are rou1u.I, placed in the base or the biJJ, which in some 
s11ecies is f111·11ished with a kintl of ccre; the tongue is 
broad, and blunt at one end; tlie head is la1·g<', and the 
crown fiat; the le,gs are shol't, the toes plac<'t.1 two before 
and two behind. It might seem a wondl}J' wlty nal 111·e ha~ 
destined to this, which is not naturally n liird ui' rwcy, 
but feeds on fruits and vegetable substances, the ci·ouketl 

~~,~~l~~ort!;~o~: s!~~~1~:~e~ 1;~a~t~~~~· p~~~~~ '~0c~~ ~s a ~1~~~s; 
bird, and its legs not very fit for service, it cli mbs up 
and down trees !Jy the help of this sharp and hookl'd bill, 
with which it lays ho1d of any thing and scrurcs itself 
before it stirs a foot; attd besides this, it helps itself for
ward rnry much, by pulling its body on with this hold. 

Parrots are found almost every where within tlie tr0 ... 

]lies; aml in their natural stato they Jive on fruits aml 
seeds, though, when tame, they wiil cat fl esh antl even 
fish. 

In_ the East and West Ind ies they are very common; 
an<l m such warm climates are Y<'ry brisk and livrl): 
hP1·e, however, they lose much of their vigour. T!iCy 
seldom make nests, but breed like owls in hollow trcc.•s: 
they lay two eggs. At par1icular tim<-. lhry fly in \'Cry 
la1·ge troops, but still they keep two anti two 1o~rll1r1·. 
The :S"enus consists _of infinite ,·ariety, not so mucl~uwi n.~ 
to 1111xtu1'e or species, howe\•er, as 111igl1t be suppost'll. 
They seem to run vastly into one another, so as to ap
pear to be 1·e latc.d, though rcceired from diffor<'11t parts 
of the wo1·ld; tins, however, may vossillJy be ciccnsion~c.l 
by their being canietl from one place to another for the 
sake of sale. 

ll11f!u11 ranges the parrot in two grrat classrs; tlie fii·st 
of wl11cli comprehends those of the-Old Co111i11c111. anc.l 
~he second tl!<~se or tlie New. The forme1· lic su1Jdivit\G9 
rnto five fan~tl_1es: the r..ockatoos, the panots properly so 
caUed, the lor1es, the lon1;·tailed paroquets, and the shot'1-
ta1led ones; and tho latter into si.i;, viz. the macaos, tlie 
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anrnzoninn c; , tltc rrrrks, tl 1c popinj ays, t he long-ta.ilctl 
1)af·(1qurts. aml tht~ ~hort - 1aill'il one.,. 

Mr. L?.l!tam has inrr•·ait'd tlu~ genus from 4- to 163; 
a11<1 !')int(' lite time he ,, r nr1· his I r11l(' :x. at lea..<>t 2.u mo!'e 
)1an• Uecn 1lisr1nt•1·cd. T IH') ;•re n •i·y g l·nerally diYide<l 
i11tu tlirl'e ki1uli,: 1. Tia· la1·;,;t·1·. which are as big as a 
mudr1·atc lirn 1. r allt•d macaos all(l rndrntoos; tlwse- have 
''f'I')' lung taiJ'i, 2. The mitl<lle-sized ones, commonly 
eall1.:d p;11·1·11 tH, which lnn·c short tails. and arc a little 
l:.;t->gt>1· l11a11 a pigroon. Anll. 3. The small orwR~ which 
arc callet.1 ptlruquets, ~11111 hn\'e- 1011.~ tails, atlll at·e not 
]ru·grr titan a lark 01· Ulack\Ji1·Ll. 'l'hc fullowi11g are the 
mo8t rcmad\.ahk: 

1. The psittacus marao. 01· red aml lJ!ue macac, is rrtl, 
rxccptthl' wi11g·t1uills. whicl1 above a1reblue.1Jefore rufous; 
the srnpt1hu· fl'athrrs art> varirgated with blue nn (\ green; 
the clierks ar·c naked and wririkled. It is alJout b\I> feet 
S(>\'e11 ind1es and a half long, anrl al.Jnut as big as a rapon. 
Edwards sa,p;;. wh'-'n prrf't'Ct, it will measure a f'ull yard 
from IJill tu tctil. It inhabits B1·asil, Guiana, anti other 
parts of Snuth America. Jt was formerly V<.'ry cnmmon 
in St. Domingo, but is now rarely found there. It gene
l'all.)' lives in moist wood~, especially surh as are planted 
with a. particular kintl of palm. pcrhap:i what is callcc.J the 
macaw.t1·ce. It tlot·s~not in ~;cne1·al lca1·n to speak, and 
its voict' is particula1·ly l'ough an1\ ~lisagreeable. The 
flesh is hard, blad;;, a111l unsavoUJ•y, but makes good soup, 
and is mur.h used by the inhabitants of Cayenne and 
otlie1· places. This species, in common with otl1rr par-
1'ots, is snbjc-ct to fits when tamed; and though it will 
Jive for many yenrs, yet if the returns n.re pretty frrquent, 
it will gc11e1·ally fall a victim to that disease at last. The 
Arm'.l'icans call it gonzalo. 

2. The psittacus ararauna. or blue and yfllow macaw, 
is blue al>ove, and yellow below, aml the cheeks are n:i krd, 
with ffathcwy lines. It is about the same size '' ith the 
last, aml inlaaiJitsJamaica. Guiana, Brasil. ancl Surinam. 

s. The psittacus sevr1·11s, 01· Brasilian g1·re11 macaw, 
is black, w;th a g1·renish sph·ndour; the bill and ryes are 
l'etldish, and the lr~s are yrllow. It is ab.nut one foot 
and five inrhcs lo11g, and is common in Jamaica, Guiana, 
anti .Brasil. It is howeYf'J' comparatively ral't': it is ex
tr·rmrly IJeautil'ttl, aud of a vc1·y amial.ilc and soci<1hle 
temper when familiar and ac-quaintt>d; but it can neither 
111•;11· strangers nor ri\"als: its \l·oice is not strong. nor dors 
it at'ticulatr very llistinrtly the word ara. See Jllatc 
CYI. Nat. HiHt. fi~s. 338, SS9. 

4. The psillacus aurll1·a, 01· yellow amazon, is about 
12 inches long, of a g1·een ro!our, with blue wing-rpdlls, 
Ht1d a white front; its 01·lfrts arc snowy. It i11liahits 
l\lexico 01· Brasil; but in all probability thr la1te1·. from 
the 011e which Sah·rnc saw, ;rn.d wliich pronounred P i11·
tugl1l'SC' w1J1«ls. The psittanis. guiu~ensi"i! or yel~ow ~11ry, 
is about ten inrlw~ lnug-. a11d 1s an mhalntant nl G11111ea. 
Thi.' hill is of a black Coln111·; the cere, tht· tlm1at, and 
s1rnre ahout t!ic eyrs, are whitr; above the eye there is _a 
patch of y{·Jlow, anrl tlH' 1·est of the head and neck ts 
c1·i111son. The b1·cast is JClluw, wing-coverts gr·ren. and 
the quills a1·c blue, edged with yc-llmv. Unde1· the. wing.~, 
hl·lly, thighs, ,·cnt, and tu the undel' pa1·t of the tail, tl1e 
colour is wli~tr, \\ hkh last is tipped with red; tlie lrgs 
at'e dusky. and thr chrns black. 
PS4~PlUA., a genus belongiug to the order gallinre. 
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The bill is mnl\rratr; the upper mandible is ronvrx; the 
no~ triJ<> a1·e nhlong, sun It:, and pen ious; the tongue is 

~~~~t!!:~~'~'>~siit~:t ~ ~,7~',~ r~; 11~g~~e~~-th~l~l~~I ;,,:~d at:~c tll1~~: 
bC' l'orc crnd one behind; the la~t of which is small. with a 
1·01. n1l p1·vtuberance beneath it, whlch is at a little iii.;. 
tancc ft·om the gl'Ound. l\lr. Latham only t>numeraks 
two species: 

J. Psnphir crepitans, or gold- brl'aste<l trumpeter. 
See Plate CVI. Nat. Hist. fig. 340. Its head and breast 
arc smooth and shining grren. .8y the Spania1·1lc;i of 
l\la)' llaS it is callrcl trnmpetero. and by French at Cay
enne ag:uni, undrr \vhich last name Buffou ilcsrrilJC's it. 
It inhabits parts of South Amrr·ira. Brazil, Guiana, Sur
i.nam, &c. !Jut it is must plenty i11 the Amozons' country. 
It is about 20 inches long, being about the sizr of a large 
fowl, antl lays eggs rather lal'ger, ot'a bl uc-grC'en colour. 
It is met with in th<~ CatTibce islands, whel'e it is called 
a phrast1nt; and its flesh is reckoned as good as that of a 
}Jheasant. The most charactel'islic and remarkable p1·0-
pe1·ty of these liirds consists in the wonderful noise they 
make either of themselves, 01· when urgctl hy the keevers 
of the menagerie. Somr have supposed it to pl'DCf'ed from 
the anus. a11d some from the belly. lt is n'ow cci·tain, 
however·, that this noise proceeds from tht> lungs. Anoth
er very remarkable circumstance is, that they follow 
)leople through the stt·eets, and out of town, am\ ·some
times even pel'fect strangt"rs. It is difficult to get 1·id of. 
them; for if you enter a house, they will wait)our return. 
and again join yon, thou.gh often after an interval of 
three hours. "l han sometimes (says M. tle la. Ilorde) 
betaken myself to my heels; but thl'y ran faRtcr, aud al
ways gnt before me; amt when I stopped, they stopped 
also. I know one (continues he) which inrnl'iahly fol
lows all the strangrrs who enter his maste1·'s house. a.c
cnmpanies them into the garden, takrs as many turns as 
thry do, and atteuds them back again." 

2, Psophia undulata, 01· undulated trumpeter, is about 
the size of a goose. 'The upper part of tile bo<ly is of a 
pale reddish brown-colou1., beautifully undulated with 
black. The head is ad1wncd with a dependant crest. On 
each shle of the nrck, beneath the ea.l's, begins a list of 
black, widening as it clescends, aud meeting on the low
c1· part before, whet'e the feathers become greatly clou
gatcd, and , hang loosely down. 'The undel' parts are 
generally white; the }l."gs a1·e of a dusky blue colour, 
like tlie bill. It is a native of Africa. Mr. Latham's 
8{lrrimen came from Tripoli. 

PSORA. See MEDICINE. 

I'S ORA LEA, a genus of the 1lecanc11·ia order, in the 
dia<l('lpliia class of plants, and in the nat111·al method 
r~11king under the S~d ord~r, papiliunacere. 'l'he calyx: 
is powdered with callous points, and as lo11g as the mono
spCl'mous lc~1m1cn. There ar•e SS species. The most 
l'Cma1·kable arl~ : 

L The pina.ta, or pinnated pc;or•alca., with a woody 
soft sh'm, branching fh•e or six fed high, pinnated leaves 
of three or four pair of narrow lobes terminated l>y an 
odd onr, and at the axiJlas close-sitting blue flowe1-s will& 
whitr kr,cls. It is a nati\•e of Ethiopia. 

2. The bituminosa, or bituminous trifoliate psoralra, ri
ses with a shruhiJy stalk. branching sparingly ahout2 or S 
feet high, wiUi ternate 01· tb.r~e-lobe~ leaves of a bitumin-. 
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6 11i-; ertnt, :i.ncl hlue flowers in close brads. It grows in 
Italy and iu f'ranre. 

3, The arult;tta, 01· aru1t~atc!I prickly psoralra, rises 
with a shrubby branching stem th1-ee or fou1· fret high, 
with ternatc lea\·cs, h;~\ing ,,rtJge-shapcd lnlJrs. frr111i
natin~ in a 1·rru1·\ rd sliaqJ point, antl the l.lranrhrs tr1'
n1i11a1etl by 1·numlir;h hcacl~ ol'blue Howrrs. It growR in 
L;tl.iopia. 'I lu:se plants tlo\HT hl'l'e enl'y sum1111T; Lhe 
first i.;ort the gl'ea1est part of that sc1t~on, and the otlirri 
in Jul)' and August; all of whkli are succeetletl by hectls 
in autumn. Keep them iu puts in 01·dn fu1· rc111ovi11g i11to 
U1e g1·ernhouse in \\ i11tCI'. Tht•y al'<" p1·01rngated h) scccls, 
sown in a hot-lwd i11 tlu:· s1n·111~; and\\ he11 the pla11ts a1·e 
two m· three indtrs high, 1n·irk thrm i11 srparatc small 
pots, ;:iru\ gnulually hai·drn them tu the oprn ai1·, so as 
to bcal' it fully by the cn<l of ~Jay OI' h<'ginning uf Junr. 
'l'hry may nlso be prupagatetl by cuttings an) tim<· in 
summer, planted an pots, anti plungetl in a little heat; m· 
CO\'Cretl cJose \\ilh hand-glasses, shatletl from the sun, 
amt watered. 

PSYCHOTRIA, a gen11s of the monogynia 01·der. in 
the prntantll'i:t. dass of plants, and in tile natural 111elhod 
ranking unt1r1· the 47th Ol'der, stellatre. The cal)X is 
qui11qurtlrntatr, persisting, and crowni11g the fruit; the 
corolla is tubulatccJ; the berry globose, with two hemis
phnical sulrated seells. The species are S9, chitfly 
sb1·ubs uftho West Indies. 

PTA RM I CA, snee~e-wort, a gc1m:r1 of the syngrnesia 
i1olygarnia superOua dnss of plants, the compuuncJ flow
n wht'l'cof is radiated, antl the peculiar hermaphrodite 
ones of a funnel-shape, with a patulous quinqutfitl lin1l.I; 
tl1c sl:-unina al'e five capillary Vf'ry sho1·t filaments; ;,ntl 
the scetl!-1, onr ol' "'hich succeeds each hermapht'oditc 1luw
cr, arr CQlltained in the rup. The lca\'es of tl1is plnnt 
a1·e somt>tilllC'S ui;ed in salJatl; anc.J when d1·h•tl and 1·cduc
ed to p1)\\dCr, tltry make a good sternutatOI'). 

P'l'~..:LEA, shrub.trefoil, a gt·nus of the 11wnogynia or
'frl', in tl1L' tetrandr·ia class of pla11ts, antl in the 11at11ral 
method 1·auking with those of which the ortle1· is doul.lt
fol. The comlla. isteti·a11etal1u1s;-1.he calyx quadriputite 
iufl'rio1·; tlll' fruit is mono~pl'l'ffiUUS, \\ ith a l'UUUdis:h 
ml'tnhra11e i11 the t.:icldlt-. 

' l'l1rrc jo.; one species, 'iz. the trtfnliata, or Cn1·01ina 
slirub-trrfoil. It has a shrubl.Jy upright ~tcm, llh iding in
to a b1·1nirhy head ei~ht 01· tf'll fret high, Co\cretl "ith 
a smooth 1mrplio.;h bal'k, trifuliate leavrs, formed of O\ ;ii 
spca1··sh~q1cd fuliolrs. a11tl the l.l1·a11chl'S trrminated by 
la1·.~r bunrhfB of g .. etnish "hitc flu\Ht 'S. sucreedrd by 
rm11ulisl1, bn1·d<·rcU f.'1t 1 1~t1l(·s. Jt is a ha1·dy l.lt•cidunus 
shtull, a111l a pt·uper lJlant 1'111· fl11· ... 1.r11hl.J1 t·) anti othL' l' 
or1mtnl'Hbl pla11tations to i11r1•fa ... r Ii, ;~l'l dj. lt is p1·0-
}H\~n1t-1 \ h) M'rrls, layt_•1·s, :rntl ~·q . 1P 

PTl<~lUS, a gl'nus of the ,, :\ i· )j tili 1·Ps, in thC' en (l
top;-amia C'lw.ss uf' (lla11ls. l I ·1w tdi · at.ion" a1·r in lines 
undrl' thr llH\l'gin. Thrl" : .:\ sper i1·s. Tiu· 1110!-if 1·e-
n1ad .. alJlr is thr aquili11", ' 1111111.n f·· 11wl1· frrn . The 
rout ol' tliis is' isrul, trn.uo.; t1 o,,; and bil t••risll; a11d likr. ;\II 
tlu.• rest uf the fl'rn ti ibc, Ii: • ., a salt. murila~i11 01 1 ~ Lt.,h'. 
It rrrrp~ unilrr tin• g1·ound i11 some rich soils to l11e d;•pth 
of lh<' 01· si>.. f1•ct, aud j, nry cl:fli r ult to bt_· drstl'll.\ rd. 
'Frequrnt 1110\\i11g 111 pastut·r g"i"O Ul]tls, pJt_•11tiful dun~in.t) 
Jn a1'1'al.Jle Ja111J.;;, and alwvr .. JI, pou1·i11g urim· upon it, 
arc l11cmo>lappro1ed method~ of kill ing it. It 1111<. lurn-
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ncr, many ~oMl qua1iti<''"> tn rounfcrhalnnrr 1he fe~~ 
ui;on liad 011 e:i. Fe1·ncut \\liilc grcl'11, anti lcfl to l'Ot upr>n 
thr gl'Ound, is a good impr<n'<'I' of !~111~; and ih a o.; IJ_ 
rs. if b11111t, will ) leltl the double rp1:rnt1r.v uf c.;1lt that 
most otln-r vr~etahlrs will. Fnn is al'io an rxre!lcnt 
mauure fn1• potatm·s; for ir buried Urnt•alh t.ht'ir 1·o t,~s, it 
nen·r failii to produce a .!;rwd crop. It" ao,:tn11.:;1 ·11r) 1s s,, 
gl'rat, that it i.s ust•:-= i11 lllilll} plans abrn;id 111 d1·< ssing 
anfl prepa1·ing kid ancl chamois 1Patl1l't·. Jn (l;eH'l'•\I p:a
r«>s in the nor·th, tile inhabitants mow it h'l'CCll, anrl hllfll
ing it to a<;hrs. make those ao,hrs up ilif ;J I.Jail-;, wi!h a 
little watt>!', y, hich thry dry in the •n111, am! make 11.'ie of 
tltt·m to wal)h thei1· li111:11 instead of soap. In many of 
the Westnn Isles, the people gain a \'t'ry co11sitlc1·able 
profit from the sale of the ashc!i to soap and glas•Hna
kcrs. In Glen Elg in [11rr1·11rss-shire, and utht::1• placc!-i, 
tlte proplr thatch their houses with lhc stalks or this frl'll, 
ancJ fastrn them down with 1·opes made either uf birel1, 
bark, or hrath. Swine are fond of tlie roots, e~prrially 
if boiled in their wash. In some parts of No1•ma11dy we 
read that Liit' poor have been i·educf'd to the misel'able 
necrs-.ity of mixing them with thP.ir bread; and in Sibe
ria, a11d some other 1ic11·thern countrirs, the inhabitants 
brew them i11 their alt·, mixing 011c-thi1 d of the i·oots to 
two-thirt1s of malt. The ancients usetl the root of tl11s 
fern, and the whole plant, in drcurtions antl tliet·drinks, 
in chronic disorders uf all kinds, arising from obstruc
tions of the viscera and the splee11. S1nne of the 
moderns ha\'e gi\'Cn it a high charattl'r in tl1t.> same in
trnlions, but it is 1·a1•t•ll.v usetl in the iu·rsrnt practice. 
'l'hC' count1·y-pcnplt·, ho\\cn1·, still cuutinue to rt'taln 
some of 1lH am:icnt usrs; fu1· they gi' e tl1r po'' clcr of it to 
dc8troy wo1·ms, and look upon a bNI nf tl1r g1·ccn plant 
as a sovt•rf'i~n cu1·r fu1· tile rkkcts in rliild1·rn. 

PTEROCAHPUS, a gl•nus of111c dt·rn11tl1·ia or1lrr, in 
the dia1lt•lpliia da.,s of plants, and in the natural mcthotl 
l'anking unckr the !12d unlcr, papilionan•:e. 'l'Le rain: 
is <f11inqul•tk11tatc; 1hr rapsulc folcatetf. filiarC'ous, ,-ai·i-
~i~:: .~~~111; ~1~~~~ 1~~;~:!.~ta~;:~I ;~,~~:tal'y. Thne arc six spt 

t. D1·aco. 2. l!:castaphyllum. 3 Lunatuc;. Anc1, 4. Sa11-
tali1111~. Tl1ib last is raik'I red sa11111krc;; and the won(.\ 
is bruu!;ht from rhe ~ast Indies iu lal'gc billrt'i, of a mm. 
part textu1·e, a clull r<'tl. :!!most blarkish c·olour on the 
outside, an!I a dcc·p brighter 1·etl \\itliin. Thi::i wood 11a:; 
no manifest smell, and little or 110 taste. 

Tiu• 1~rinl"ip~I us: of •:ed .i=rn~1mle1·s is as a colnul'ing 
drug; \nth wl11cli 111tention 1t 1s rmplo) rtl in somr for
mulre, pa1·1.icul3l'ly ill the tinrlu1·a lare111lulre rompn~ita. 
It ron11uun1<·atcs a c!C'<'p 1·cd to rertifh•d s)1irir; b11t ~ives 
no tin~r to aqueous li r111nrs; a small <prnntity oftlw rl'Sin, 
cxtJ·artrd by means 111' spi1·it, tingl:'S a large onr of frrsh 
spil'il of ~M t•l1·.1~:rnt blood-t·l:'cl. Tllrrn i~ i:nar , ·~·lv anv oil 
thal ol' h1H>1Hll'I' l'Xn··pt1•tl, to \\hid1 it ro111m1111°!ratt:s it~ 
coloul'. Gt·nffroy ;irnl ollar1·s take 11 •1tire. !11,\t lli<' Brazil 
w111Hl-; a•·1· •m ,1wti111rs s11bstit11kcl fo1• l't'd sa1111i!ri·s; anti. 
thr rolll·~r ol' B1·11si;;ds arr in doubt whrtht'I' all that is 
sr1ltJ am .111g tlw111 for sau11t.1crs is not 1·eally a wuo<l of 
that kind.• 

I' l'~: ll0\'1.\. a !';•' 1111< 1f tho pulJ!;amia :rqua)i, 0 ,.. 
(k1·, in tht• ... ~ni,;;-11t• . .;i :1 da<;s of' t1la11ts. a11d iu tltt natiu·al 
111 .· tl1 ·fl 1·;rnk111~ 1u11lrr :hl• ~ 9t h ol'der. r1111q 10"lit~. The 
l'l\replade is full of multip<u·tite IH'i.,ll:•:,; Llic pappus a 
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little plumy; the calyx imbl'icatcd. Thero arc 18 spe
cies, shrubs of the Capr. 

PTEROSPEUMUJ\I, a genus of the polyandria or
der·, in tl1c monadrlpliia class of Jilants, aud in the natu
ral method t·anking under the 37tl1 01·dcr, columnifcrre. 
'I'he cnlyx is quim1ucpartitc; the col'oJla consists of firn 
oblong spreading petals. The filaments are about fifteen, 
which u11itc towanls tlic base into :. tube. The style is 
cylindrical; the capsule is oYal, woody, ancl qui11q11clocu
tar, each ofwhic:h a~·c bb•alrnd, containing many oblong, 
compressed, and wmgcd seeds. 'l'hcrc are two species, 
natives of the East !11dil's; the wood of which is very hard, 
and very like that of the holly-tree. 

PTEROTRACIIEA, a genus of the l'c1·mcs mollusca. 
Body detached, gelatinous, with a monable fin at the 
abdomen or tail; eyes two, plact'd witliiu the. heat}. 
There are four s11ccies, that inhabit chicJly the Archipe
lago. 

PTINUS, a genus of insects belonging to Ilic orde1• 
coleoptera. 'n1e ~cncric character is, antcnnre filiform, 
with the three last joints la1·gcst; thorax roundish, with
out distinct margin, receiving occasiunally the head. 

The genus ptinus, like that of dermestcs, consists of 
smaU insects, which, in general, have similar babits, liv
iug both in thciJ· larva and complete state among d1·y 
animal substances; antl some species in dry wood, .com
mitting gl'eat havoc among the older articles of furniture, 
which they pierce with innumerable holes; thus causing 
their gradual drstruction. 

'l'o this genus belongs the celebrated insect, distin
guished by the title of the death-watch, or ptinus fatidi
e\1s. Among the popular superstitions which tlte almost 
general illumination of modern times has not been able 
to obliterate, the dread of the death-watch may well be 
considered as one of the most predomineut, and still con
tinues to disturb the habitations of rural tranquility with 
groundless fears and absurd apprehensions, It is not 
\gdeed to be imagined that those who are engaged in the 
u1ore ilnpnrtant cares or providing the immediato neccs
nri~s of life, shoultl have either leisure or indination to 
investigate with philosophic exactness the causes of a 
;particular sound; yet it must be allowed to be a very 
singular circumstance that an animal so common shoultl 
not be more universally known, .and the peculiar noise 
which it occasionally makes be more universally under
stood. It is chiefly in the adl'anced state of spring that 
this alarming little animal commences its sound, wliich 
ie no other than the call or signal l>y which the male aml 
Jemale are Jed to each other, and which may he consi
dered as analogous to tlie rall of bil'ds, though not ow
ing to the voice of the insect, l>ut to its being on any 
hard su\Jstance with the shield or fore-part or its head. 
The prevailing number or distinct s.trokes which it l>cats 
is from seven to nine Or rleven; wluch very circumstance 
lnay perhaps still add in some degree to the ominous 
c-haracter which it bears ::.mong the vulgar. These 
souru.ls or beats are given in pretty quick succession, 
antl a1·e repeated at uncertain intervals; arnl in old hou
ees where the insects are numerous, may be ht~ml at al~ 

:::~~·Tfie1~00~1~gfe~:c~f;·~~9~¥,~;~c~;c~~;r~: 
made by beating moderately hard with a nail on a table, 
The insect is of a colour so nearly resembling 111"-'of de-
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caye1l wood, viz. an obscure greyish browa, that it may 
for a consitlerablc time elude the search of the cnquirn. 
It is al.lout a quarter of an inch in length, and is ruodr .. 
ratcly tl1ick in p1·oportion, and the wing~shells are mark~ 
cc.l with numerous irregula1• variegations of a lighter or 
g1·eycr cast than the ground-colou1'. 

We must be ca1·cful not to confound this animal, wkich 
is the real death-watch of the vulgar, emphatically so 
called, with a much smaller insect of a very dilfcrent 
genus, which makes a sound like the ticking of a watch, 
and continues it for a long time without intermission. It 
belongs to a totally different order, and is the termes 
pulsatorium of Linnreus. 

We cannot conclude this slight account of the death
watch without quoting a sentence frc1m that cclebt·atcd 
work the Psruc..lodoxia Epidrmica of the learned sir 
Thomas Brown, \\Ito on this sulJject expresses himself 
in words like these: " He that could eradicate this error 
from the mind of' the people, woultl sarc from many a 
coJcl sweat the rnctil.:uluus IJeads of nurses and graud .. 
mothcl's." 

A very destrucline little species of ptinus is ofien seen 
in colkclions of d1·icd plants, &r. rema1·kablc for the 
ravages it commits both in its larva an<l per·fect state, 
'fi1e la1·va resembles that or a beetle in miniature, being 
a\Jout the eighth of an inch long, and of a thickish form, 
Jying with the body bent, and is of a white colour. 'fhe 
i1errect insect is ''cry small, mr::tsu1·ing only about tbe 
tenth of an inch, and is slenil<'r, of a pale yellowi·h 
chesnut colour, aJJpearing, \\hen magnifietl, beset with 
small short hairs, with the wing-covers finr1y striped 
by rows of small imprrssed points or dots. The rava.~s 
of the larva are 1nost remarkable during the summer. 

'!'lie ptinus fm· of Linnreus il:i another very lkstruc. 
tive species. Its length is some\\ hat more than the tenth 
of an inch, and its colour pale cliesnut-brown, sometimes 
marked on the win,<; covers l>y a pair of greyish b&nds; 
the antcnnre arc rather long and slender; the body re
markably convex; and the thtl1·ax, when magnified, BP· 
pears to have a projecting point on rach side. Its larva 
reseml>les that of the preceding species, and is found in 
similar situations. 

PTOLEMAIC, or Ptolemean system of astronomy, is 
that invented by Claudius Ptolemreus, a celcbratccl a'i· 
tronomer and math~matician of Pe.lusium in Egypt, who 
lil'cd in the beginning uf the second century of the Chris· 
tian rera. 

This hypothesis supposes the earth immoveably fixed 
in the centre: not or the world only, but also of the um
''Ci'se; aud that the sun, the moon, the planets, and sta~. 
all move about it from east h west, once in 24 hours, m 
the order following, viz. the moon next to the Farth, 
then Mercury, Venus, the Sun, Mars, Ju11itcr, Saturn, 
the fixed stars, the first and second crystalline heavens, 
and above all, the fiction or their prim um mobile. 

PUBES. See ANATO>tY. 

l'UCERON. See APms. 
PU LEX, thejle11, a genus of insec•s of the order RP

tera. The geuericcl1aracte1· is, legs six, formed for le~p
ing; eyes two; nntennre tilifortrr; month furnished with 
an inflicted, sctnceous snout, concealing a piercer; abd<r 
men compressed. 

-This genns i• one of the most singular in the ordet 
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apter.. The puloi.: irritan•, or common flea, Sil well 
known in its complete state in ernry region of tile globe, 

· is •·enrnrkablc for undergoing the several changes expe
rionccd hy the major pat-t of the insect race of othei· 
triUes; being produced from an egg, in the form of a mi
nute worm or larva, which changes to a chrysalis, in or
der to give birth to the perfect animal. The female flea 
depusit'i, or rather drop~, her eggs at distant intervals, 
in any fovourahle situation: they are very small, of an 
oval shape, of a white colo111•. antl a polished surface. 
Ft·um these, in the space of six: days, are hatclui:d the 
1-al'v:r, which are destitute of feet; of a lengthened wo1·m. 
like shape, beset with distant lrnirs, and furnished at the 
J1ead with a pair of . short auteunre or tcntacula, and at 
the tall with a pair of sli.i;htly c1u"·e<1 fot·ks 01• holdet·•· 
~rhl'ir colour is white, with a refldish cast, and their mo
tions quick and to1·t11ous. These la1•vre are very frequent
ly found in the nests of va1·ious bil'ds, and, in particular, 
,,f pigeons, where they fasten occasionally to the youug 
lu:nod, ancl sat111•ate themselves with l.ilood. In the space 
of ten or twelve days, they arrive at their full growth, 
when they usually m~asli,-e near a quarter of an inch in 
IC'ngth. At this period they cease to feed, and, casting 
thcit· skin, change into the state of a chrysalis, which is 
of a white colour, and of an oval shape, with a slightly 
pointed extremity, and exhibits the immature Jimbs of 
the included insect. The h.1•,·a are said to spin them
selves up in an oval cotton-like covet·ing befo~·c they un
dergo theiL' change. This, however~ is nnt always the 
case. Aftc1· lying for thl~ space of twelve days in chry
salis, the complete i11scct emerges in its pe1'fect fol'm. It 
now brgins to exert its livrly motions; antl cmployl'i the 
sharp \H'Oboscis with which nature ha~ fnrnishctl it, in or
der to obtain nourishment from the iir.qt man, bird, 01· 

quad1·uped, to which it can gain access. The time 1·c
quirrd for the evolution of this animal varies considera
bly according to the season of the yea1·, and in the win
ter months is nf much 1011.';r.r d1wation th?.n the pe1•iot.I 
above-m~ntinned; tl1ergg scarcely hatching under twelve 
tlays, and the Ian re lying neal"ly twice the usual time in 
chrys•lis. 

Among the chief singularities cbservabic in the struc
tnrc of the fl.ca, may be noticed the extra.ordinary situa
tion ol'thc first pail' o'r leg~ . which, instead of being pla
ced hc11eath the thoJ"aX', a.s in most other insects, arc 
situated immediately hcneath the head; the antenn~ a1·e 
short, hr. :1·y, and consist of fhre joints; and at a small 
<1istance. beneath there is plared the prohascis, which is 
sfrong, slial'p+pointcd, tubular, and placf'd between a pair 
air of joint ed guards or sheaths, wl1ich are still fal'ther 
stl'engthoncdat the base by a pair of pointed scales; the 
cyrs ;we large, ro11nd, a111I black. The general appearance 
of the animal jq too well known to require particulardcs
cripti.m: it may only be nrcrssary toobseve, that the male 
is consic1cl'ably smaller than the female, with the back 
rathr1· sinkin.c; than convex, as it alwavs is in the female 
insrrt. Nothing rnn exccc(l th e curinuS disposition antl 
i101ishr<1 clrgnncf" of the shelly a1·monr with which the 
anilll'.tl ir; rovrl'e•I. nol' ran the stt•ucturc of the Jcgs be 
contcmplatr1I without admii·ation. 

Tho11p;h it "011ld pet•haps ''c difficwlt to pt·ovc that 
there exic;ts in Europe mn r~ than one genuine species of 
flea, yet it is certain that some pc1·manent varieties or 
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racrs may he troced, which a practised eye can readily 
distinguish from the common domestic kind. or these 
the most remarkable seems to be that infesting some o!' 
the smallct• quadrupeds, and particulat·ly mice and hats. 
This rnriety is of a more slender fo1·m than tile common 
flea, and of a paler colour, differing from that insect near
ly i11 the same proportion that a- greJ hound docs from the 
more common race of dogs. 

Pulex penctrans, or chigge1·, is a native of South Ame
rica and the West Indian islands. According to Cateshy's 
microscopic figure of this insect, it may properly l.Je ar 
ran~cd undcl' the present gr.nus; Out it is proba\Jlc, from 
the Lliffe1·cnt descriptio11s of authors. that some insects of 
the genus acarus, which excite similar swellings under 
the skin, h:ive been confounded with it under the genel'al 
name of cl1igger or chigoe. Catesby's account l'uns as 
follows: 

" It is a very small ft.ea, that is foun!I only in warm cli
mates. It is a Yel'Y troulilesome insect, especially to nc
groes, an<l othHs that go barefoot and are slovenly. 'l.'hey 
penetrate the skin, undef which they lay a bun cll ot• bag 
of eggs, which swell to the bigness of a small pea m· 
tare, and give great pain till taken out; to perfo1·m whicb 
great Cal'C is required, ru1· fear of Oreaking the bag, which 
endangers a mDl·tifJcation, and the loss of a leg, and some
times life itself. 'rl1is insect, in its natural size, is not 
above a fourth pa1·t so big as the common ft.ea. From 
the mouth issues a hollow tube like that of the common 
flea, between a pair of antcnn~. It has six jointed legs, 
and something re:rnmbli11g a tail. The-egg is so small as 
to be sca1·cely discel'llc<l by the nake1l eye. These cite .. 
goes a1·c a nuisance to most parts of America between the · 
tropics." 

PULLEY. Sec MECHANICS. 
PULMON ARIA, lw1gwo1·t, a genus of the monogynia. 

m'dcr, in the pentandt'ia class of plants, and in the natural 
method ranking under the 4 lst order, aspel'ifolire. The 
corolla is fu11111.:~l-shapcd, with its throat 1rnrvious; the ca
lyx is prismatic and pcnt;\gonal. There are seven spe
cies, of which the must remarkaUle is the officinalis, com
mn11 spotted l1111gwort, or Jerusalem cowslip. This is a 
native of woods and shatl.v places in Italy and Ge1·many, 
but has Oern cultivated in Il1'itain fol' medical use. 1.'be 
leaves arc of a green c~lour, spotted with white, and of a 
muci laginous taste, without any smell. They arerccom
mcndet] in plithisis, ulrcrs of the lungs, &c. but their vir
tues in these diseases arc not warranted Uy CXtJerience. 

PULSATCLLA. See ANE>tn~'E. 
PULSE, in tlie animal economy, denotes the beating 

01· th .. uUbing of the heart and artel'ies. See Pn YSIOLO
GY. 

PuLSE. Sec LRGUMEN. 

PULTEN.£A, a genns11f th<> class and orderderanrlria 
monogynia. '!'he calyx is fivc-tootJ1ft1, co1·olla p:ipiliu
naceous: legume one r:ell, two-seeds. rnrnre arc six spe
cies, sh rubs of New Hollancl. 

PUMICE-STONE, or paro11s glasses. When the com
pact gJassrS a1•e exposed to the Jic,\t uf Olli' furnarrs, tftey 
emit a g1·eat numlle1· of ail'-bubblcs, which rc11<l1•1·s tl1e01 
porous: such is the origin of lHtmic<>. lt ha& the same 
base: as com part glass. Tilr texture is fibrous; the fibres 
have a silky lustl'c. Colours v~riou'I: whitr, brown, )'t"l
low, black. Before the hluw-p1pe, they melt into a white 



Pl:MP. 

enamel. Acctm.linr; lo Klap;·oth, the punuce consi::,ts of 
7~.50 silica 
17".50 alumina 

t.:5 oxide of il'un 
S.00 potass 

cuum in tl1c lrn.r1·cl, antl draws the water up thl'Ou.~h the 
valves att from the well to fill tlic Ua1·1·cl. 'l'lic plungct• 
is then forcctl down, th<.! vnlvcs cut shut, and as the water 
has no other way out of the box, it passes through bb up 
the pipe D. The JJl11ngcr is thcu d1·awn up, the \'ah·cs 
bb shut, and aa t.ipen tu supply tile bal'l'el as l.il'fol'c. 

99.75. Sec FuLm!l"ATION. Fig. sis a lift-pump. Tile har1·el AA;, sc1·cwcd by 
rUM.P, an hyclrnulic machine for raisi11g water by its top to a sho1·tc1• barrel H, frum. "liirh tl1e crooked 

mcai1s o f tlie pressure of the atmospline. lt would lrn pipe B pt'occe<ls. A rove1· h is screwed On''I' the top of 
at cntcr·taining and not an unin!';trLtctirn piece of infor. the lia1·rt'l H, with a stuliing.box i11 the mitltllc of it; which 
mation to leam the vrng1·cssive stepB by whi ch the ingc- is a boxcontainiugcotton,01·othe1·1igl1tsubslanccs,through 
nuity of man has invented the various mctho<ls of raising which tl1c piston-rod E 11asscs. The piston F' bas hrn 
watCI'. A pumil must be consi1\ered as tile last step of valvrs Ub in it, similar to fig. I; and at the bo!tom of the 
ihis prngrcss. Com111on as it is, and OYel'looked e.vl'niby barrel a!'e two Yalves similar to aa (fig. l). WiiC'11 the 
the curious, it is a very abstruse and rdineil i11"c11tiun. piston descends, the. lower valves prc\'C11t the wntl•r fl'Ol'n 
Nothing like it has been found in any of th~ nHJc nations going out of the barrel: ant.I the valves bb open, to kt the 
whom tlic Em·opeans h:wc tli'3covercd., either in tbc n~w water press thl'Ough them. 'Yhen tltc piston returnfi, the 
conLinentof Amrrica or the islarnls of the Pacific Ocean. valves in it shut, and it J'aisl's the watc:· thl'Ough the 
Nay, it wa..; unk11uwn in the cultiYatcd empire of China pipe B; the stufling-Oox preventing its getting out at the 
8.t the time of our arrival there liy sea; antl it is still a top of the barrel, by the side of the piston-rot!, as in ftg, 
J;'al'ity ncry where in Asia, in places unfrequented l>y I; and at thr. same time, Uy making a vacuum beneath it, 
tile Europeans. It dues not appear to have been known filling the I.Janel through the lowcl' Yah·es in the same 
by the Greeks and Romans in ca1·ly times; and perhaps man11n as thcstu.:king-pump. Thrpiston then t1cscend:-;, 
it came from Alexandria, where physical aml mathemati- the lower valves shut, and bb open as bcfo1·c. In all the 
cal science was much cultivated bv the Greek school 1111- figures, W l'Cpresents a hole in the bottom of tlie 11mnp, 
dL·r the JH·otcction of the Ptolemfes. The pe1formances to get at the valves to repair them; and when the pump is 
ofCtcsibiu'J a111l Hero arci;pokcn of by l'liny and Viti·u- at work, a cover is screwed over it, as slwwn in fig. 3. 
viuc; as curious uovclties. The1·c are two sorts of pumps, Pumps constructed as in the th·awiug a1·e sddu.m less than 
\\.'l1icli cssc11tia1Jy diffc.1·; and all the val'iclics arc I.Jut mo- one ur two feet in the I.Jore of the bar1·cl. 
dificalions of these. One has a piston with a pcrforatiou The common sucking-pump may, liy a small addition, 
mid valve; the other has a solid piston: to the fo1·mer is be convet·tetl into a lifting-pump, fitted for 1n·opelli11g the 

_giH'n the mune uf the common sucking-pump; the latter 'rntcr to any <listance, and with a11y velocity. Fig. 4, is 
is tlc11omi11atcd tlie forcing-pump. a sucking-pump on a small scale, whu!'rn wol'ki1ig-hanel 

Fig. 1. 1·cprescnts the common sucking-pump. AA is AB has a laternl pij.Je C, connected with it dose to the 
a c' lindct· of cast il'on, bored smooth withinsidc; it has a top. This tei·minates in a main or 1·isi11g pipl', ful'llisl1-
fla1;cl1 at the top, Uy which it i~ srrcwed to the wooden cis- e<l or not with a \'alve. The top of the wurkin~·hal'l'd 
te1·n n, which conveys the watrr away from the pump. All is shut by a strong plate, having a hol1ow i1°eck tcr
It has also a flauch D at its l()wer end, to screw on the minatin.!:) in a small ffanch. The piston-rod passes through 
)lipc E, which IJl'ings the water tn the pump. In the same this neck, and is nicely tumed and polishctl. A 11umher 
11anch is a 1mil' of \'alvrs, aa; and the bucket ot· piston F, ofrings of leather are put over the rod, and st1·011gly com
"hich slides within the I.Jarrel, has another similar pair )Jl'essed round it by anotl1c1· flanch and several scJ'cwctl 
ol' valves in it. This burket is scrnwcc1 tt> an irnn 1·od G, bolts. By this contrivantc, the rod is closcl_v gntspcd 
which is moved up and down by some machine. 'Vhcn by the leathers; but may be eao;;ily d1·awn up aud down, 
tlic burhct F dc:sccm1s, its rnhes bb open as in the figu1·c, while all passage of ai1· or watel' is effectually f'l'eventcd. 
mHI allow the watc1· \\ hich fills the barrel to pass tl11·uugh The piston is puforatrd, aud fu1·nislietl with :t. min opeu
illcm. 'Yhm~ · the burkct anives at the bottom of the ing 1111wards. 'l'!Jerc is also a vahe, T, on the lup of the 
UatTd. it is drawn up again; a11d as the valv~s shut, and suGtiun-pipe; and it will I.Jc of advanh1gc, thoug' .. not ab
Jll'C'\'Cllt the water from rctuniing thl'Ough the bucket, it solulcly 11ecessal'y, to put a valve L at the bottom of tho 
)tlls nil the.water containc<l in t.lrn bari'el into the cistern rising-pipe. Now, suppose the piston at tlir Uottom of 
B. At the same time the l.iuckct. in 1·i.'ling~ makes a va- the world11g-ba1:rel; wlrnn it is clnmn up, it t!:'ntls to com· 
crnim hrnl'Hth il: the 1ncss1n·c of the atmnsphcn:. upon the ]1t'C'S9 the air ali:ove 'it, because the nllvc i11 t!1e pii:;ton rc
surfa~·c d the water in 1!ie wPll, causl·s it tu mount up 11H~ins shut by its o\\ n \H•ight. The aii· 1 thl·rrl'ore, is 
through t! 1r pill~ E. oprn .the nlvesaa, and fill the IJ<tl'rcr dl'i\'rn through the va.lrn L, iuto the l'ising.pipr, a1hl es
AA. \V!it·n the lrnrket Urgius to Ms:::rn(I, the column of capes. In the mean timr, the air \diicli occupied the 
water ben eath it 1kscentls alsn, till it i ; sta11ped Uy tlie small space between tlie piston and tlie \'11lvc'f, cxpand.s 
shutting of the v al rn~ arz.; tile valves b!J tbe11 open, an<l iuto tlie upper part of the wo1'ki11g-l.Janel; and its r)astl· 
allow the \\a~cr t11 pass through as bcfon~. cit)' is so much diminished tl1<'rcl>y, that tile atmosphere 

fi"""ig. 2 is a f'o1·cing-pump. In this th;:} 1Jarre1 AA is p1·esst•s the walf'l' of the cistc1·n into the suLtiun-pi11l', 
•HTC Wed upon a ;0;q 1rn.1 ·c l>ux: BB, wl1ich has a pai1· uf whrrc it t·i$C'S until au eqnilib1·ium is again prntlurrd. 1:1ie 
v<1lrcs aa at the top or tI1c pi[Je C, bringing watc1· from next st1·oke of the µiston downwa1·tls, allows the air\\ l11ch 
the \Hll; ?.ml anotlrt'I' siniilar poi1· at the IO\\ ('J ' l'JHl of ihe had rnl}le rrnm the suction pipe into the ba1·1'el duri11g the 
pipe D, \\ltid1 is likcwi~c screwt'd to the square box. Th-a asrent fif the pis1'ln, to get through its ralvc. Upon 
plun5e1· B is solid: when it is drawn up it makes a va- drawing up the piston, the ai1· is abo dra"n offthrougil 
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the 1·ising-pipe. Repeating this process, b1•ings the water 
at last into the workmg-harl'el, anll it is then t.lriven 
along the rhd115-p1pu by the piston. 

This is one oi' the b1·st fcn·ms of a pump. The rare
faction may be very pe1foct, bcca.usf' the piston ran be 
bMugl1t so near to the buttum of the wm•king-burrl: and 
for fol'Cing watet• in opposiLion to great pressu1 es, it ap
i•ears preferable to the"Common fu1Ting-pump; because 
in that, the pistotH'ml is comp1'esst:'d and rxposetl to brud
ing. which grcatl.fhurts the pump, by wea1'ing tlie JJiston 
aml barrel un one sifle. This soon rendel's it less tight, 
and much wate1· squi1·ts out by thr sides of the pisto9. 
Bui in tl1is pump the JllSCon-rod is always drawn, or pulled, 
which keeps it st1·aiglit, and rods exert a much g1·eater 
fort·e in O}lllnsition to a pull than to compressi.rn. The 
collar ofleathel' round the piston-rod, is found by expe
rience to be ve1·y impe1·vious to water; and thougl1 it 
needs but little t·cpair, ) et the whole is very accessible; 
and in this rcs1H~ct much peeferahle to the common pump, 
in deep mi1ws, where e~·ery fault of the piston obliges us 
to draw .up some hundred feet of piston-rods. By this 
addition tuo, any common pump, for the sc1·vicc of a 
house, may be convel'tl'd into an engine for extinguishing 
fire, 01· may be made to convey the water to ever) part 
of the house; a111J this without hurting or obstl'Ucting its 
Ct'l!nmun uses. All that is necessat'y, is to have a large 
cock on the uppe1· part of the working-barrel. 011posite 
to the lateral pipe in this figut•e. This cock serves for a 
spout, when the pump is used for common purposes; and 
the merely shutting this cock, connrts the whoJe into 
an engine for exth1guisliing fire, orforsup1>lying distant 
11lact·s \' ith water. It is scal'cely necessar·y to add, that, 
for these services, it will be l'cquisite to connect an air
Yesscl with some co1we11icnt part of the rising-pipe, in 
ol'der thar the cunent of wate1· may be continual. 

It is of considrrable impo1•tance, that as equable a mo. 
tiun as possibJe is producetl in the main-pipe, which di
minishrs those stl'ains which it is otherwise liable to. 
'I'he application of an air-vessel at the beginning of the 

- pipr, answc1·s this purpose. Iu great w01·ks, it is usual 
to t>ffcct this by the altcmate action of two pumps. It 
\\ill be rendered still more uniform, if four 1rnmps al'c 
cmployCl1, succeeding each othet• at the interval of one 
quarter of the time of a com11lete stroke. 

But ingenious me11 liave attempted the same thing with 
a single pump; and many different constl·uctions for this 
pU1·pose have been proposed and executed. Fig. 5, re
presents one of the best. It consists of a working-bar
rel, ab, d ised at both ends; the piston c is solitl. and the 
piston-rod passes through a collar of leathers at the top 
of tile barrel This bainl communicates laterally witl1 
two pipes, n an1l k, lirn communications being as riem· to 
the top and bottom of the barrel as possible. At eacli of 
tltC'. rommunications al'c two valves .• opening upwards. 'I'he 
two pipes unite in a larger r_ising-pipc at b, which bends 
a Jillie back, to ghe room for the piston-rod. Suppose 
the piston down dl)se to the entry of the lateral pipe h; 
when it is drawn up, it compresses the air above it, and 
drives it through tl1e. valve in the pipe k, whence it es
capes th1'ough the rising-pipe; at the same time it ra1·e
fies the air below it. Therefore the weight of the at. 
nJO'l(Jhrreshuts tile valve m, and causes the water in the 
cistern to rise tlll'ough the valrn "• and Jill the lower part 
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of tho pump. When the piston is pushed down again 
this water 1s fil':-.t drh•eu through the valve m, because 1i 

immNliately shuts; and then most of the air which wa.9 
in this part of the pump at the beginning, goes U}lthrough 
it, some of tile water coming back in its steatl. In the 
mean timr, the air which l'l'mained in the upper part of 
the pu111p after the asci:nt of the piston, is rarefied by its 
clt·SCl'11t; because the valve o shuts as soon as the piston 
begins to descend, tlie 'al've p op<'nc;, the air in the suc. 
tin11-pipe Ji expands into the liarrel, and the water rises 
inlo the pipes by tlie pressure ,,r the atmosphere. The 
n\·xt 1·ise of the piston must l)l'ing mol'e water iuto the 
lower part of the !Jarrel, a11d must tll'ivc a little mo1·e air 
through the valve o, namely, part of that which had come 
out of Uie suction-pipe h; aml the next descent of the 
piston must drive more water into the l'ising-pipe k, and 
along with it, most, if not all, of the air which 1·emained 
below the piston, and must 1·al'efy still more the air re. 
maining above the piston; an<l m01·e water will come in 
through the pipe h, and got into the barrel. It is evidcM, 
that a few l'Cpetitions will at last filJ the barrel ·on both 
sides of the piston with watel'. \Vhen this is accomplished, 
there is no tlifficulty in perceiving how, at every rise of 
the piston, the water of the cistern will come in by the 
valrn n, and the water in the upper part of the barrel\\ ill 
be driven through the valve o; and in every descent of 
the piston, the water of the cistel'll will come into the 
barrel by the valve p, anti the water below the piston will 
be <l1·iven through the valve m; and thus there will be a 
continual influx into the ban·el through ti1c rnlves n. and 
11, and a continual discha1·ge along the rising-pipe l 
through ihc valves 1n. and o. 

This machine is certainly equivaleut to two forcing
pumps, althougl1 it has but one barrel and one piston; but 
1t has no sort of superiol'ity. lt is not even moro ecoHo
rnical, in most cases; because. lH'oiJably, tile expense of 
\he additional workmanship will equal that or the Ua1Tel 
~nd piston, which is s~vct.I. There is, indeed, a saving 
111 tlie re~t of the rnaclnne1·y, bccau~e one leve1· proc.lucrs 
both motions. lt therefore cannot Uc called inferior to 
two pumps; and there is undouUtt!llly some ingenuity in 
the confrivance. 

Fig. ?' is another pnmp for fun1ishing a continurd 
strea1~, 11wcnt~d by Mr. Noble. AB. th e wo1·kinf.;-Uar1·d, 
contains two pistons, C and B, "l1ich are moYcd up and 
down alternately by the rods fixed to the lever F. Tlic 
rod of ~he p~s~on B, is. canicd .throu~h the piston or 
burket C. l l11s pump 1~ ,·cry simple in its principle, 
and may be executed at l!ttlc rxpcnsr . 

'l'bc pump invented by M. De la Hit·c, raises wat<'r 
equ~lly quick by tl1e descent as liy tl1c ascent of the pis
tou rn the p11rnp-1Ja1·rel. 

AA (fig. 7), is a wclJ, in which the lnwcr ends of the 
pipes 11 and C are P.lacrd. D is lloc lll11np-bai'l'CI, i 11 t0 
~he )UWt'l'lllO~t e11~} Of \'r~llCh the top Of f!Je Oflt:ll pipe. fi 
~s solde1·l'll, an~l Hl the u~permost t•nd tlie hnllow pipe S 
is sol.den· ?~ \\l11ch op~ns into the bar1·rl; anti the toµ of 
the pipe C is so~dcred ante> that piecC' . .Each of thcsf' pipec; 
has a vahe on its top, and so ha\c the rrookcd pipes E 
and F. whose lower ends are open into the 1rnmp-harrel 

~:;1~c~: 1 ~;)·~~~~~e~~)e~:~ ~~~~r~';r11~:~1?~ ~01i1~~! 1:ti:;~~1 -r.0 ~1 : 
the ncc!'-111; K is a solitl plungor, fastened to tb~ r~~ ~·~ 
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sp('ar I.; the plung8r never goes higher than K, no1• Jower 
tllan D; so that fr?m K to D is the length uf the c;troke. 

As the plunger rises from D to K, the atmosphere 
(pl'essing on the surface of the water· AA in the well) 
forces the water up the pipe B, through tl1c valve bJ and 
flits the pump-barrel "itl1 water up to the plunger; an<l 
tluring this timf', the valves e aml S lie close and air-tight 
on the tops ufthe pipes E and C. 

'Vhcn the plunger is up to its grc~test height, at K, 
it stops there fo1· an in.,tant, and in that instant, the 
valve b falls, and stops the pipe Bat top. The11, as the 
plung('r goes <lawn) it cannot force the water lletwceu K 
and D bark thl'ough the close valve b; but fo!'ces all that 
wate1· up the crooked pipe.E, thrnugh the \'alve e, ~hich 
theu opens upward by the force of the water: autl this 
watcl', aftet· ha\·ing filled the box G, rises into the pipe 
N, and runs off by the spout at 0. 

During the descent of the plunger K, tlie valve] falls 
down, and covc1·s the top of the c1·ookcd pipe F; antl the 
1iressure of the atmosphere on the well AA forces the 
water up the pipe C, through the vah'e S, which then 
011cns upward b.v the force of the ascemlit1g wate1·; and 
this water l'uns from S into the pump--bancl, anc.l fills all 
the space in it alloYe the plunger. 

'Vhcn the plung·e1· is down to its lowest descent at DJ 
and stops there for an instant, in that inStant the valve S 
falls down, and shuts the top of the pipe. C; antl then) as 
the plunger is 1•aised, it ca1111ot force the water a!Jo\'C it 
back through the ,·alvc S, but <h'ivcs all that water up to 
thecl'ookcd pipeF, tl11·ough the rnh'ej, which opens up
ward by tile fo1·ce of the ascC'nLling water; wl1ich water, 
after filling the I.lox G, is fot'ccd up from thence into the 
pipe N, and runs off by the spout at O. 

And thus, as tile plunger descends, it rorces the water 
bcJow it up tile pipe E; and as it ascends, it forces the 
water abol'e it up the pipe F: the pressure of the at
mo•phere filliug the purnp-bal'J·el below the plunger., 
through the pipe R, whilu the plunger ascends; and filling 
the Ual'rel \\ ilh wate1· a born the plunger, through lhc pipe 
t;., as the 11lu11 . .;e1· goes down. 

Thui; there is as much water forred up the pipe N, 
to the spout 0, b~· the descent of the plun~er, as by its 
ascent; and in racli case, as m1JCh water is rlischargc<l 
at O, as !ills tl1.1t pa1·t of the pump-barrel which the 
11lu11ger muns up and down in. 

On the top of the pipe 0 is a close ail'-\'essel P. When 
the wateL· i-; forced up atJorc the spout O, it compl'esscs
thc air in the \·es.i;el P; and this nir, by the force of its 
spring acting on the water, causes the water to run off 
by the spout 0, in a constant and (n1·y nearly) equal 
stream. 

WliatcYcr the heit;ht of thr spout 0 is above the sur
face of the "ell, the top S, of the pipe C, must not ~e 
32 feet al.love tliat surface; because if that pipe could he 
entirely exhausted of air, the pressure of the atmosphere 
in the well would not force the water up the pipe to a 
greater height thau 32 feet; and if S is within 24 feet of 
the surface of the well, the pump will be so much the 
!Jetter. 

As the collar of leathers within the neck l\I, is apt to 
<lry and shrink when the pump is not U!!ied, and conse
quently to let air grt into the pump-barrel, which would 
slop the operation of the atmosphere iu the pipe C; col-
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lars of old l1ab might be used insteatl of leathers, ,\s they 
would uot I.Jc liable to that inconvcnie11ce. 

It mattel's little what the size of the pipe N is, througlt 
which the water is forced up to the ~pnut; l>ut a great 
deal drp(•111Js on the size of the pump hal'l'd; an<l arcor~ 
ding to the height of the spout 0, aho\'e the su1·foce of 
the well, the <liamctet· of the bore of the barrel should he 
as follows~ 

Fot· 10 feet hip;h the bore should be 6.9 inches; for 15 
feet 5.6; for 20 feet 4.9; fot· 25 feet 4.4; for 30 feet 4.0; 
for 35 feet 3.7; for 40 feet S.5; fo1· 45 feet 3.3; for 50 feet 
S.t; fat· 55 f'ect 2.9; fol' 60 foet 2.8; for 65 feet 2.7'; for 
70 feet 2.6; for 75 feet 2.5; for 80 feet 2.5 will do; for 85 
feet 2.4; for· 90 feet 2.s; for 95 feet 2.2; and fut· IOO feet 
the diounder of the bore should not exceed 2.1 or 2.it 
inches at most. If these propot·tions are attended to, a 
man of common strrngth may l'aise water 100 feet high 
by one pump, as easily as he could raise it ten fct!t ltigb 
by another. 

In this pomp thr pipes B and C seem to be rather too 
small; which will cause the water rising in them to hue 
a great deal of friction from the quicknrss of its motillRj 
and whocvcl' makes such a pump, will fin<l it very diffi
cult to make the leatl1rr in the neck l\1 water-tight • ., 
that no water shall he forced out that way when the pis· 
ton is <lra"n up. 

The hair-rope machine for raish1~ water was invented 
by sieur Vera. 

A (fig. 8), is a wheel four feet over, having an axis 
and a winch; CC, a hai1•.:rope, near one inch <liameter; 
D, a reservoir to collect the watel': E, a spout to con
vey the water from the reservoir; G, the sm•face of the 
water in the well; I, a pulley tmder which the rope runs, 
in order lo keep it tight. 

When the handle is turned ahout with a considerable 
velocity, the water which adheres to the rope, in wells of 
no great depth, is very considerable: the rope thus 1>asscs 
through the tubes in D, which, being five or six inches 
liigher than the bottom of the reservoir, hinders the wa
ter from reh11'11ing back into the \•·ell, and i.!I conveyed 
in a continual stream thl'ough the spout E. Some of the 
above engines, improved by Mr. Stamford, have raised a 
greater quantity of water than any person unskilful in 
hy<l1·aulics could suppose, in the same time, from such a 
simple contri\·ancc. 

The chain-pump consists of two square, or ct'lind1·ical 
barrels, tl11·ough which a chain passes, having a great 
number or flat -·~stons, Ol' \ 0 al\'CS, fixe<.J llflOll it at proper 
<listances. This chain 11assrs round a kind of wheel.work, 
fixed at one end of the machine. The teeth of this al'e 
so contrived as to 1·cceirn one half of the flat pistons, 
which go free of the sides of the barrel by near a quar
ter of an inch, and let them fold in, and they take hold 
of the links as they l'ise. A whole r·ow of the pistons, 
which go free of the sides of the bal'l'el hy 11ear a quai·
tcr of an inch, arc always lifting when the pump is 
at work; and as this machine is g<·nel'ally worketl with 
briskness, they bring up a full bore of water in the pump. 
It is wrought either by one or two handles, according to 
the labour I'C'f1Uil't'd. 

The many fatal acridrnts which happen to ships from 
the choki11!! or their ships, makes it an important object, 
in naval affairs, to find some machine for freeing shiJI• 
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I rom water, not liable to so dangerous a <lefect. The 
chain-vump bring round lrast exccptiouablc in this res
}>ect, was aduplcd in lhc Ilr·itish 11avy; but the chain
purnp is not free from imperfections. If the valvrs al'C 
twt well flllc<l to the cylinder through which they move, 
much water will fall back; if they are welJ fitted, the 
friction of many valves must be considerable, besides the 
friction of the chain l'Ound the sprocket-wheels, and that 
of the wheels themselves. 'l'o which may be addrd, the 
great wear of leathers, and the disadvantage which at
tends the surging and breaking of the chain. The pre
ference, thcl'efo1·e, which has been given to chain-vumps 
m·el' those which work by tlrn pressure of the atmos
phere, must have arisen from one circumstance, that they 
liave been fount.I lei:;s liable to choke. 

In point of friction, uf coolness, and of cheapness, the 
sucking-p-ump has so evidently the advantagr ovet• the 
chain-pu111p, that it will not !'ail to gain the preference, 
whenever it shall be no longct· liable to be cltoke<l with 
gravel and with chips. 

Bucl1anan's pump, wliich, like the common pump, acts 
by the prrssu1·e of tl1e atmosphere, is not liable to the de
fects incident to other pumps upon that principle, being 
essentially different from any r1ow in use. 

'rl1e princi1,al object of its im•ention was to remove the 
imperfection of its choking. In attajning this impcl'tant 
end, a variety of collateral advantages have also been 
producrd, which enhance its utility. 

rl'he points in which it differs essentially from the com
mon pump, and by wlJirh it excels, are, tl1atit discharges 
the water 1.Jelow th-e piston, and has its valves lying neat· 
each other. 

The advantages of tliis arrangement are, tlrnt the sand 
or other matter, which may be in till:! water, is discharged 
'vithout injuring t.he harrrl or the piston Jcathers: so that 
besitlrs avoiding unncccssru·y weai• an<l tear, the power 
of the pump is prcsel'\'ed, and not apt to IJe tliminishctl 
or destroyed in moments of tlanger, as is often the case 
with the common and chain pumps: that the valves are 
not cunlin<'ll to any pal'ticular dimensions, but may be 
made capable of discharging every thing that can rise in 
the suction-piecr, without danger of being ch oked: that 
if there should happen upon any occasion to be an ob
sfruction in the valves, they a1·c both within the reach of 
a pcrsun's hand, nnrl may be cleared at once, and with
out the disjunction of any part of the pump: and that the 
pump is rendered capable nf being instantaneously con
verted into an engine for extinguishing fl re. Besides, it 
occupies very little space in the hold, antl thus saves 
room for stowage. . 

But this pump is not C·anfined to nautical uses alone; 
it~ adaptation cxtrnds to the l'aising of water in all 
eituations, iiJHl with peculiar advantage where it hap
pens to be mixed with sand 01• substances wl1ich destroy 
other pumps, as, for instance, in alnm-wol'ks~ in mines, 
in quarries, or in the clradng of foundations; and in its 
doubl{'. raparity it '"ill be very convenient in gardens, 
bleaching-grounds, in stable and farm yards, and in all 
manufatto1·ies, 01· othrr 11lnces, where there are a neces
f:iity fo1· 1•aising watn and the risk of fire. 

With all these ad••antagcs, it is a simple and durable 
pump, and may be made either of metal or wood at a 
moderate expense. 

Fig. 9, is a "crtical section of tlte pump, as ma<lc of 
metal, in which A is the suction-piece, B tbeinnel'valve, 
C the outer vah'e. 

The valves are of the kin<l calle<l cl&ck-valves. Their 
hinges are generally matle of metal, as being more du .. 
rable than leather. 

D is the working-barrel, E the piston, and G the 
spout. 

The following parts are necessary only wlten the pump 
is intended to act as a fire-engine: 

H an ai1·-vessel, which is scl'ewed like a hose-pipe, 
that it may, at pleasure, the more readily be fixe<l or 
unfixed. 

There is a perforate<l stopple for the spout, made for 
receiving such pipes as are common to fire-engines. It 
is oval anti ta1,ered, and being infroduced transversely, 
upon being pullc<l back becomes immediately tight. 

'I'hese va1·ts being provided, all that is necessary to 
make the pump act as a fire-engine after having been 
used as a sucking pump, is to plug up the spout "ith the 
stopple. 

No particular mode being essenlial in the w'orking of 
this pump, it may, according to choice Ol' ci1·cumstan
ccs, be wrought with all the methods practised with the 
common pump. In many cases, however, it may be ad
vantageous to ha Ye two of them so connected, as to have 
an alternate motion: in which case, one air vessel, and 
even one suction-piece, might serve both. 

Its principles admit of various modifications; hut as 
what is already mentioned may be sufficient to indicate 
its supel'io1·ity over the common and chain pumps, and 
the advantages likely to result from its gcnel'al use, a 
further detail is unnecessary. 

To this we may add, that the testimonies of several 
navigators confirm in the fullest mannel', the hopes that 
were conceived of its utility 1 and warrant the rccomm.en
<lation of it, as the best adapte<l for the purpose of any 
pump hitherto invented. 

'l'he great desideratum in a piston is, that it is as 
tight as possible, and has as little friction as is consistent 
with t11is indipensr.ble quality. 

The common form, when carefully executed, has these 
properties in ~n eminent ~egree, and accordfogly keeps 
its _ground amidst all the improvements which ingenious 
~rhsts ~ave made. It consists or a hollow cylinder, hav
ing a piece of strong Leather fastened round it, to make 
it fit exactly the bore of' the barrel, and a valve or flap 
to cover the whole through wliich the water rises. The 
g:eatest difficulty in the constl'uct.ion of a ]liston, is to 
g1Ye a passage through it for the water, and yet allow a 
firm support for the valve ani.1 fixtul'c for the 11iston-rocJ. 
It occasions. a cons_iderable expeusc nf tl1e moving power 
to force a p1s~on with a 11~1·row pe1foration through the 
water lodged rn the workw.i;-ba1'1'rl. "'hen we ::u-c l'ais~ 
ing water to a small height, such nc; 10 or 20 feet, the 
power ~o expended amounts to a fourth part of the 
whole, 1f the water-way in the piston is less than one
half of the suction of the barrel, and the velocity of the 
p~ston two (eet per second, which is \ "t'l'Y m;u.lcrate. 
'I here can be no doubt, therefore, that metal pistons al'e 
vr:eferablr, because their greater strength allows much. 

:':~~1 ~:~;Jer~}11:~:~d,~~1J1~n~:!o~~rch'~Poscs, however, they 
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There are many ingenious contriva:nces to avoid the 
frktiun of the piston i11 the pumps; Out this is of little 
impodancc in great wo1 ks, because the fl'ittiin1 which is 
rompletcly sutlicicnt to prrnnt all escape of watt·r in a 
well-constl'l1rted pump, i:=. lrnt a very tritling part of the 
whole forcr. 

In the great pumps wl1ich arc us r tl in minrs. and are 
wo1·kt·d by a stcotffi·l·ngim·, it is very usual to make the 
J>istons and valns "itl1out any leather \\ hatenr. The 
wo1·king-bal'rcl is hoL·ttl tndy cylill(J1·ical, and the pic;ton 
is made of metal, ol' a sizo that will just pass along it 
without sticking. \Vlicn this is tlra'ivu up witli a velo
city rompcte11t to a iwnprdy loadc<l machine, the quan
tity of wale1· which rsCHfWS 1·ound the piston is insigni
ficant. The piston is mntle williout lrathel's; nut tu a\'Oiti 
frictlon, which is also insig·nitlc:ant in such works,"b11t tu 
avoicl the frl'qnent necessity of drawing it up for 1·cpairs 
th1·011gh such a le11g1h of 1~ipes. 

If a pump absolutely without friction is wanted, the 
following serms prefcral>IC', for simplicity and pcl'fcmn
ance, to any we have seen, whe11 made use of in Jll'Optr 
situations. Let NO (fig. 10), be the s111facc of the water 
in the pit, and K the place of flelive1·ing. T!ic pit must 
be as tlecp in water as from K to NU. A is a \\ootlcn 
trunk, l'Ound 01· square, open at both ends, and having a 
valve, f:>, at the bottom. The top of this trunk must Ue 
in a level with K. and has a small cistern F. It also com
municates latcl·ally with a rising-pipe G, furnished with 
a valve oµening UJlwards. I~ is a beam of timOer so 
fitted tn.the .trunk, a!i to fill it without sticking, and is 
of at least equal lengllo. It hangs by a chain from a 
working-Ueam, and is loaded on the top with wt•ights 
exccedi11g that of the column of water which it displaces. 

Now, suppose this beam to descend from the position 
in which it is fh'awn in the figure; the water must riso all 
round it, in the crevice which is behvcen it and the trunk, 
and also in the rising-pipr; because ihe valve P shutr.;, 
and 0 opens; so that when the phmgrr L has got to tile 
bottom, the water will stand at the }e\·el of K. 'Vlic.n the 
11lunget• is again d1•awn up to the top by the action or the 
moving power, the water sinks ag11.in in the trunk, but 
uot in the risin~ pipr. because it is stopped by th e valve 
O. Then allowin,E; tl1c. plunger to <lesct·nd again, the 
vrnter mu.st again 1·isc in the tnink to the le,·el of K, and 
it must now How out at K; and the quantity clischaq;ed 
will be equal to the part of the beam Uelow the st11'farc or 
the pit-water, declurtin,i; the quantity which fills thr snrnll 
space between the beam anti tile trnn.k. Tliis quantity 
may be reduced al111ost to nothing; for 1f the inside of the 
trunk, and the outside of the beam, arc made tapr1·i11g, 
the l.iC'am may bC': letdown till thry exactly fit; am] as this 
ma! be 1lone in sqnat'c wn1·k, a good w01·kman may 111a.ke 
it exceeding accm·ak. llut, in this case, tlrn lower half 
of tlic bt'am, and tru11k, must nnt taper; and this part of 
the trunk must be of sufticient widlh round the bcan1, to 
allow free passage into the rising.pipe; or·, which is bct
t('1·, the rising· pipe mu~t Uranch off from the bott?m of 
the trunk. A d isr ha1·gr. may be made from the c1strrn 
F, so that as little watc1· as possible may descend along 
the trunk when the piston is raised. 

The requisites of a valve are, that it is tight, and of 
sufficient stJ·cugth to rrsist the great pressures to "hirh 
it is exposed; that it alfords a free passage to the wate1·; 

and tliot it does not nllow much to go bark whilst it is 
shutting. The clack-valve is of all others the most ob
viou-. ~111d commo11. It consists merely of a lrather flap 
coi.ning the aprrturr, and ha' ing a piece of metal on tlie 
uppcl' side, Uoth to strengthen and to make it hea\'ier, 
that it may shut of.itself. Snmctimcs the hinge. is of 111e. 
tal. The hinge being liable tu be worn Uy surh incessaut 
motion; and as it is troublesome, esperially in I.Jeep 
min<'s, and under water, to untlo the joint of tile pump, 
in 01·dr1· to put in a new valve; it is frequently annexed 
to a Oox like a pistnn, macle .a little conical 011 the out
sitlr. and lh·opt into a conical seat made for• it in the pipe, 
whrre it stirks fast; and to dl'aw it up again, tlwrc is a 
handle like that of a ha."lket, fixed to it, which cau be 
]aitl hnld of by a long g1·appling~iron. Tho 01dy tkft•d 
oJ' this Yah·c i~, that by (1pe11i11g very" wide when 1rnslwd 
up by the sti·c-am of water, it allow-s a good deal to gci 
back during its shutting agaiu. 

The buttc1·fly-,·ah'e is free from most of these incon
veniences, and s<'ems to Uc the most perfect of the clack-

;:~:1:1r<ls.tl1/i~· ctf/~%:\~;5~ ~'~~~~cf1e 1~~~~··~~:c~· :~a~sb~~.v~:=~1~S 
aCl'OSS the oprning throug·h th(' pi."!t(JJl, Some engin('t'I'S 
make their great ,·alns of a pyramidal form, co11sisting 
Of (OU)' clacks, "hnse hinges 31'(' ill the Cil'CttllJfL'rence Of 

the water-way, an1I which ml•t•t \ll'ith tl1eir points in the 
middle, antl are suppo1·ted by fou1· ribs, which rise up 
from the sides, and unite in the middle. This is a most 
excellent form, affording a more spacious water way, 
and shutting very readily, 

Tliel'e is another l'orm of a val tr, called the bottom or tail 
valve. It consists or a plate of' a nwtal t111·nctl conlrni on 
the edge, so as exactly to fit. the conical cavity of i1s b11x. 
A tail projects from the under sidr, which passes thl'ough 
a c1•os.;:i Ual' in the bottom of the Uox, an<l has a little knoO 
at the end, to hinclrr the valve fro tr ·~ising too high. This 
vah c, when nicely made, is uneXreptionablr.. It has 
great strength, and is therefore pt'oper for all severe 
strains; and it may be made perfectly tight ~y grind
ing. Accordingly, it is used in all cases where tightnrss 
is of indispensable consequence. It is most du1·able, and 
the only kind that will <lo for 1iassagcs where steam or 
hot water is to pass through. 

The pressure on the: pipes in pump.work, is in propor
tion to the standing height of the fluid above the pa1·tcon
siclerf'd; but the weight incumbent on the bucket (ur mov
ing valve) of a pump in action, is nearly }H'oportionaOle 
to that of a column of water raised; for though the push 
ol' the atmosphere on the su1face of the sp1·ing, when the 
bucket risrs, is really equal to the weight of 33 feet of 
water; yet is this resistance counterbalanced exactly by 
the weight of the atmusphrre, ever incumbent on the sur
face of the water thereby raised; so that in fact, all the 
advantage to be obtained by hydraulic machines, as well 
indeed as from all other pieces of mechanic;m whatever, 
is only the putting matters into a convenient method of 
being executed; and the prrformance depends on the 
moving power entirely, unde1• the tlisadvantage of fric· 
tion always. again~t it. 

A pump intended to raise water to any height what
ever, \vlll always work as easy, and rrquire no greater 
power to give motion to the bucket, if both the valves are 
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placed towaril• the bottnm of the pi]le, than ii' they were 
fixed SS feet abo\'{' the surface of the watc1·. 

The playing of the pi'iton thus low in the pipe wi11, 
beside.c;, prevent an incou,·cnienrc whirh mi;-;-lit li appen 
·was it placed above, viz. in case nl' a leak lH•ncath the 
bucket, wliich, in a great length :if pi pr, may \Cry easily 
happen, the. ontwanl air getting· tlii-ough. would hinder 
tile nect:sc;ary rarefo.dinn llt' the ai1· in the lrnrre l rm mov
ing the pic;ton_. anil consequently the pump might fail in 
its op<'ration. This can only etfcctuall.) be prevented, 
by pl ac ing thr pumJH\01·k in ot· near the water; in which 
case, should .111y leak happen upwat·d, in will only occa
sion the loss ol' some ol' the watc1·, without any other in
conn>nience; ai1d the lcathrr vcilvcs being kC'pt under wa
ter, \\ill always be found supple, pliant, and in co ndi tion 
to perform l hc it• oflire. 

I1 lar ing the pump -wor·k (that is, 1he valve and pisto n) 
Jll'etty low nml near t<lgethcr, will abo p1·c\·ent the in
conve,nicnce of not lrnin~ able in all cases, to f'etch up wa
te1· from the spring l>} the twdinary pump, when of an 
equal bu1·c, IJy 1·rasri n of the shm·tm·ss of the strnkr; 
wliich thel't'fu1·c cannot J':\l'efy tli r ainmtlkiently to Uring 
tl1c \\ ater up tn the piston f!'om the lower \'alvr. For in
staurc: 'l'akc a s111ooth-ba1·1·l·llctl pump, 2 1 feet long, hav
ing ils 11iston fdcliiug, suppose a foot stroke, placetl al.Jove, 
antl tlie clack 01· fixed valrn at the other end below. By 
the playing of the piston, admit it poss il:ile for watcl' to 
rise 11 feet; Ol' if you \\ ilJ. let watet• he JlOUl'C'c.1 On tile 
clt'lck, to tile height of 11 fe<'t, and r efit the pis ton; there 
will 1·cmain still nine feet of air between it and the watrr, 
whi ch cannot· I.Jc sufficiently rarefied by a foot stroke to 
open the clack, 01· fetch up more water; for in this case 
the air can only lJc 1·arcfi('d in the iwoportion of 9 to IO; 
whereC1s, to mak e n bare equilibrium with tlieatmosphc r·t• , 
it ought to be as 9 to 13!; sint~e, as 22 (or the complP-
mcnt of 11 to 33 feet o( water, the weight of the wlrnlc 
atmosplierr), is to 33 .ret 01· the atmos phrl'r, so is t.lie 
infr1·, al spoken of, 9 to 1 Sf; tn complete wllic li, the 
s fr 1> ke 01~ght to be at least 4t feet long. HowC' vrr. lJy 
fillil1g tlic wliolr. void between the piston and rlack at first 
" illi watC'I'. this last objection might be removed. 

In some casr ... , the pump caunnt be place<l connnicnt
Jy pel'JH'lltlirular· to the well. For exam ple: Being to 
ra ise \\ at<'r out of the well at A, lJy means of a pump at 
B (fig, 11.) the best way will be to carry the barrel as 
low as the spring is, communirating therewith by means 
of the pipe at C. Tile bu cket then playin,g in tile hal'rcl 
BC, \\·ill have the same effect as if the well was mad e 
perpcnil k uJar to tlie pump; b ecause the water, by its 
proper weight, will always replenish BC. 
\ Ami if it should liappr-n, from some consideralile im
prtlimcnt, that the barrel canuot get down to tlie well 
dil·cetly, it may Le lcfl about any other way for co nn n
irucc.» And tlirn making the pipe of conveyance, E, 
l ess in diaml'tl• r t11an the Uar1·cl, it will soonrr be ex
l1austc'd of air, by moving the piston; and the water will 
follow very briskly, as h) the leaden pump at U. 

It will, li rJWC \' PI', alwa\'!-1 be more eao;;v to draw with 
pipes lliat are larg<', an<l of an equal bc;1·e tlirnughout, 
beca11":ie the w~frr will have a lrss vrlocity in tlirm , and 
th<' fri rt inn will hr in pruportion leci~ . Upon thi'5 a rco unt, 
tlte common µumps made by pli:mbrrs, do not wol'k so 
easy as those bored out of trees; because, b) making 

tile pipe that b1·in.~s up water from tl1e spring much l1•ss 
thnn tlic bucket, they. as it \n>1·c, wirl·th'i\\\' the water 
raised. If the lrnrrel, for instance, iii four i11chrs in tli
amctC'I', and the pipe ()h.:nnduct onr, it will iu ri..,iu~ IHu\·c 
sixtec11 times as fa!:it tlirough the latter as it" ill tli1·m1gh 
the furmet·; an d at tl.e expense or nct: tlles!:i labour, as 
well as lhc great wrar antl friction of the 111adii11r. 

In p1·artice, however, it is gene1·:dly oliscncd , t hat 
surh Jeade r1 pumps as work pleasa11tly, auc.l a1·r J'.ght on 
the /i:111cl, ha\'e tlte watl"r-\\·ay in the surking~pip•' ncar
Jy rqual to onr-fourth of the area or tile l.Ht1·1·r!; and ac
ron]i n.i;ly. an inch-and-a-half pipe will p1·rtty \\di ~up
]lly a ttn·cc- in ch Uar1'el ; aial a fo11r- -in<:l1 1Ja1·1·d slionld 
ha\'C' a kading-pipe nc!ii.l'ly .two incilrs in <.lianwtet. 

In fo1·cing-pumps, it is of' the utmiht co nst·quC'nce to 
avoid all contractions in tlic I)i1)e!i. The main '' hich 
lcatls from the forcing· pumps, shuultl be ec1 ual to the \\'(1l'k

ing-ba1·1·(·I. If it is only half the i.liamete1·, it has Uut 
onr-fo111·th of the area; the ,·clocity in the main is foul' 
times greab.:-1· than t liat of t he piston; antl the· force ne
ccssa t·y for discharging t!Jc same quantity of water is 
sixtren limes greater. 

'Ve shall, before we close the article on 1mmps, give 
an account of Mr. Boulton·s apparatus raising watc1·. 
The prinriple for action of this machinery may be illus
tl'atctl in tiH• following man11e1·: 

A liol'izontal pipe is formed of iron or any other s ub
stance sufficiently strong·, expt'lntlin.i; at one end lik e the 
mouth of a tn1mpct, anti at t lw other furni sht· cl \\ ith a 
Vt'lhrc that may be opened or shut at pleasu L·c; nc.1.1· this 
smaller extremity is let in a Ycrtiral pipe, at 1·ight nngll'S 
to the horizontal onrJ f'urni shed at the juncture w·. 11 a 
valve n1u.·ni11g upwards, and open a t the otlin end. '1 his 
machine is Jet <lawn into a stt·cam of watc1·, so dt·cp :ts, 
to co \'e1· the hol'izontal pipe, the frumpct.Jike 111crn1f1 of 
which is plat:ed so as to meet tile current: in this situa~ 
ti.011 t/i~ \':th·c 1Jcin$' OJW.11, a Clll'l'l'llt passrs tlu·ougli tile 
pipe, (If equal nlor1ty with tile t·u1Tr11t of thC' st1·t•a 111; if 
the valve is th e n sudtlenl_r rlosrd, the 1·ccni l of thr eu1·. 
r cu.t will ~·01Te open the Yalve of the vct'tirnl pi pr, th1·1H1gh 
which w1l1 n1sh a column of water: the force ul' tlic r e
coil soon su bsid ing, tlie vc1·tical colu111t1 ''ill press on 
the \'alvc at its bottom, and cause i t to dose the end of 
tll.e vertical pi pr, in which the <lSCC'ntling re lumn of" atcr 
\\ 111 Ue detaiurtl. _Tl1c l1 orizo11tal valve bl·ing then oprn
ecl , the Clll'l'ent wil l 1·cc-nmmencc tlirou;!;'h the lrn1·izcrntal 
piJ ~e, a nd upon dosing the rnlrn a recoil \\ill lrnppt.·11 as 
lJcfo1·e, a nd an additional qnantity of wati.•1· will ri'ie in 
the vertica~ pipe: by a l'C'JH'tit!nn of t he nlHl \'C JH'On'sl:i, 
the water r1s111g tlwou . .t;"h the pip~ will on:-rllnw into any 
vessel placetl to l'ereive the watc1·, f'o1·ming a pcrprtnal 
pump. The c011triva11 t'rs by wh ich this inst1·uml·11t is 
made to cll'aw watf'r, f1·om a tlepth below that of th<· im
pelli1~g cu 1·1·ent, anti tn raise it to any hrig/1t, \\ill be 
.mcntw1~cd hcrca flt' r. The uses to which this cugine mny 
be applied, at'e ,·aJ'ious, lH'SitkS the raising of wate1· fur 
the use of b1·ewers, &c. it may be employed in r a is ing 
water from the sea fo 1· salt-wor·k, in draining mars hes 
and p11m)ling sllip.,, aud supplJi11.i; with \\ atel't liosc ca~ 
nals that arc canicd,oYer or hy the side of rin1·s. 
. For the n.1twc ~lrar desrriptio11 of tliis ill\ ent iun. it is 
r~:~~~:Cl' to Stdte llS pl1ysicaJ jll'inciple of acti1J11, a:; fol-



PU:>H'. 

.t•irst, ''hen water moHs or runs ll1rougl1 a pipe, 01• 
do&c chauncl, 01• tubr, if the rntl at which the water is· 
sueis is su1.Mcnly stopped, the \\ atc1· will (!Jy its acquired 
motion. momentum, 01• imp{·tus) act u11on the stiles or 
circumfrrcnce of the pipe; which lleing supposed stl·ong 
('~ough to t·csist tliat impetus, the water \\-ill issue, with 
violence or velocity, at <lily apel'tlll'C which may exist in 
or near tlic sliut end of the pi11e; anti if to that aperture 
an ascentli1Jg Jiipc is joined, a portion of watcl' will rise 
in it. 

Scrontlly, if a }lipr, open at both c111ls, with an ascend
ing pipl·, such as J;as lm:n c.lcE:itribcd, is mow.d along, 
through star1<ling wate1·, in the dit·ection of its length, 
11pon !;hutting the hinder pat·t of the pipe, a portion of 
the watcl' will rise in tl.ie asccn<ling·-pipe, in the manner 
which has been state<l in the former case, because the 
water is 1·elatively in molion in 1·espcct to thC' pipe. 

'l'ltii·dl), ir in eitl1c1· of tlle cases recited, a pipe com· 
municatiug \dth water at all) lower le\'CI isjuinc<.1 to the 
main pipe at or nC'al' the c11tl at which wate1· enters into 
it; and if~ when such \\ ate1· has acquit·rd motion reht.t.ive. 
Jy to that pipe (Ly tile Jlipe Lci11g put in mution,) the 
mouth 01• eutl at which the water c11tl'l'S is suddenly ::;lint; 
the water, continuing its motion rrlatinly to l11c pipe, 
\\ill tfr<rn or surk up water from the lower len:I, through 
the ascending pipe, in ordl'I' to fill up the \'acuity occa
sintd IJy tlic water in the main pipes, persevering in its 
}lt'evious motion. \).hat has Ueen said respecting water, 
is also true in resp•'Ct to othet• fl11ids. 

The sevel'al rases a!Jovc stated are resolrnUlc into the 
gt>neral principle of the l'esistance which \rnte1· and other 
fiu'1:s (and in gcncrnl all Lodies) make to a change of 
their state of rrst, or motion, whethcl' aUsolutc OI' l'clative; 
and this principle has hHctofore Leen applied to the rais
in"" of water only in a comparatively small and weak de
gr~c, an<l in a defecth•c m~mn~r. But tile imp1·oved.ap
paratus rontinucs its own action wl1en on~e set ~orng, 
unless some accident s\1ouh.I sto11 or del'ange 1t; ant.I 1s ca
]):tble of 1·~\i<;ing watcl' ~n ga·~at quantities, aru.l to great 
brights, ancl they al·o <l1tfcr, m c~ther 1·espect~, from any 
thing which l1as been executed lnthertn. 

'J'
1

he nature of the said im}lrove<l invention consists in 
using vahes, of various constructions, in.stea~ of cock.s, 
to O}l('ll or shut the end, ~r ends, of a. mam·p1pe; a~1tl ~n 
the application or mecl1an1sm, or contr1van~es to assist 1n 
opcuini; and shutting tile valves ~t proper times; wherelJy 
water is raised indcpc11da11tly of .auy. other power than a 
cm•rrnl of" atcr through the mam pipe. 

')'he manner in which the said invention is to be per. 
formed, and the said impro1cd apparatus and methods 
ca1'l'ied into effect, is M follows, viz.: 

111he tirst and most simple method is shown i~ fig .. 12, 
in which CC is the main pipe; DD the ascending pipe; 
A the va1"e of Cllit for the water to be raised; B the 
stop-valve; and E a weight whir.h, by the Jeve1· F, at
tached to the axis G of the stnp-valve B~ opens 1t at the 
proper time. The said apparatus acts m the followmg 
manner: 'I1he main pipe being situated or fixed in a cur
rent or stream of water, either produced by the natural 
currE'nt 01· dedivity of the rive1· or other stream; or 
(which is preferable) _by penning up water by ~ dam, 
weir, or bank, and by msertrng the end of the m•m pipe 
through the said dam, weir, or bank, so as to obtain the 

gre.itest head or cunent of water tli~ natural cirnrm. 
s~a.nccs admi~ or; the stop-lahc IJl'in!; openct.l to the P'>
s1t10u ~hO\~n lfl th~ figu~cs, the water will run throu,t;'h 
tlic ma111 p111c, unul, !Jy 1b aclinn upon the sto11·valvr in 
its reclined position, it raise-1'! the weight, shuts the i:itop. 
,·a Jn~, and the water, by its impctu, or momentum, OJlt:ns 
tlie exit.valve, aml a po1·tiun of it rises in the ascendin~ 
pipe; after which the Jast.mentioned valve shulct, the w~. 
tct· in the main pipe recoils, the weight dcscrnds an•I 
opens the stop-valves, and the wate1· in the main.pipe 
regains its velocity. The likr opCl'atif>ns are repeatf'd. 
an<l the water g1·adually l'isrs in the ascending pipe, until 
it reaches its summit, and a quantity issues the11r.c e,·ei·y 
stroke; which quantity is mo1·e 01· Iese;, according as the 
height to "hicli it is r.tised is loc;s or greater. 

J is an ai1·.vessel, or rcsrnoit· of ai1·, whereby the 
bursting of the pipes is p1·eve11ted, 01• the danger thereof 
mJch <limiuishcJ. Into this ail'-\'rsscl the water from 
the main pipe cut(•rs through the exit-valve, and com
prl·sses tile air in llic wsscl; "hid1 again, by its expan. 
sion or elasticity, acts upon the water (the regress uf 
which is p1·cvcntcu by the shutting of the exit-vale); and 
the water rises tl11·011gli the ascl'HCling Jlipe, and by rt."

peatcd stl'Okes acq ui1·es the desired height. 
The dimen::;ions of the air-vessel, as well as its fo1•m 

and position, whether aUovc, oi· laterally affixed to, the 
main pipe, arc in great mcnsurc arltitrnry; but its con
tents of air ought not to Lie much l~ss thaM ten time's the 
quantity ol' water to be raised through the ascrncHng pipe 
c~ch stl'Okc; and ~r much target· still the better, the 1>rin
ctpal boundary being expense. 

'!'he stop-valve may be openet.l and shut, as has been 
dcscri!Jed in the first method, by the mechanism shown 
in the figure, or by any of the mechanism as shall be 
adapted to the opening or valves. 

Another method is shown by figs. 13, 14, and t5, and 
is applicable in cases where the wate1· to be raised is be~ 
low the level or the main pipe, and is to be discharged at 
that levelo which cases occur in the drainage of marsby 
lands, "here the action of the current of water of an cm· 
banked river, or uther sh'eam 01· source of water on a 
l1igher level, can be emplnyetl; 01· this method ran be 
applied in raising watet· out of the holds of ships, or 
other vessels, by the motion or the vessel through the 
water. 

This is explained Ly figs. 13, 14, arnl 15, where C is 
the main· pipe, A is the receiving vah•e, B the stv}Halve, 
opening outwards, D the asccndi115 01· sucking pipe, J 
the ai1·-vessel, and E the weight. 

The watu in the main pipe having acquired a prop~r 
velocity, the stop-valve shuts; tile water in the main 
pipe, continuing its motion for a time, <lraws air out of 
the air.vessel. Then the momentum of the water in the 
main pipe being expended, the receiving valve shuts, and 
the stop.valve opens, the water regains its velocity, and 
the operation is repeated; and thus, in a few strokes, 
(the exhaustion increasing,) the air-vessel sucks up water 
from below, Ly the ascending pipe; and this being con
tinued, the latter pipe fills by degrees to tho to]i; after 
which, at every successive sfrokc, a 1rnrtion of the water 
from below passes into the main pipe, and is carried oil', 
with the upper water, to the place of delivery • 

.8ir-l'u11P. See l'NEUJt.UTICs. 



PUNCHEON, a little ~lock or pier.c of steel, on one 
cntl whct·eof is some figut'C, letter, ot· mark, engraved 
either in c1·cux or relicrn, impressions ut' ''rl1ich arc 
taken 011 metal, or some other matter, by striking it with 
a hammer on the end not engt·aved. There are various 
kinds of these puuchcuns used in the mechanical arts; 
such fol' h~stance are those of goldsmill1s, cutle1·s, pew· 
tel'crs, &c. Sec also Co1s1NG. 

PuNCHBON, in carpentry, is a piece of timber Jllacctl 
upright between two posts, whose l>ear·ing is too great, 
serving, together 'Wltlt them, to sustain some large 
weights. 'l'his te1·m is also used foe a 11iece of timbe1· 
roise<l upright, under tile ridge uf a ~uilding, wherei11 
tile little forces, &c. arc jointed. 

PuNCUEON is also used fo1· the arbor, or pri11ci1>~L 
part of a machine, whereon it turns vertically, as that of 
a crane, &c. 

·PuNCnEoN is also a measure for liquids, containing a 
hogshead and onc-thir<l, or cighty-fout· gallons. 

PUNlCA, the pomegmnritc-tree: a genus of the mono
gynia order, in the icosandria class of plants, and in the 
natural method ranking under the S9th onle1·, pomacere. 
The calyx is quinquefid, superior; there are five petals; 
the fruit is a multilocular and polyspermous apple. 

The species at'e, 1. The granatum, Ol' common pome
granate, with a tt·ee stem, branching numerously all the 
way from the bottom, growing eighteen or twenty feet 
high; with spear-sha1Jetl, narrow, opposite leaves; and 
tlJC branches te1·minate<l by most beautiful la1·ge red 
flowet·s, succeeded by hH"ge roundish fruit as big as an 
01•a11ge, having a lial'd rind filled with soft pulr and mt
met·ous seeds. Tlrnt·e is a variety with double flowers, 
1·emarkahly beautifuJ; and one with stl'ipecl Clowers. 2. 
The uana, or dwarf Amci·ican pomegPanate, with a sl1rul>
by stem hranching fou1· 01· five feet high, withnarro'~ sliol't 
]caves, and small red flowCl·s succeeded by small fruit; 
begins f1owel'ing i11 June, and continues till October. 
Both these sµecirs arc propagated by layers: the young 
hl'ancl1es a--re to be chuscn fo1· this purpusc, and autumn 
is the p1·opcr time for laying them. 

The dried flowers of the double tlowei·ed pomcg1•anate 
are possessed of an astringent quality; for which reason 
Hicy al'c recommended in dial'l'hceas, dysenteries, &c. 
where astl'ingc11t medicine a1·c proper. The rind of the 
fruit is also a stt·ong astringent, and as such is occasion
al Iv made use of. 

Puru. See ANATOMY, OPT1cs, ancl PH·YSIOLOGY. 

I1URCHASE, Ill law, the buying orac,p1iri11g of lands, 
&c. with mu11ey, by deed or agreem ent, and not Uy de· 
scent or r·iglit of inhe1·itance. A joint purchase is when 
two 01• more personS join togethf'r in the purchase. Pur
chase1·s of lands are to take notice of all charges thereon: 
tluwe arrt however, ce1'tain statutes to guard a~ainst 
fraudulent inrumbrances. The r·ou1·t of chancery will 
relieve tlic jH11·chaser of a te1·m against a title that lay 
dormant, where money has been Jait.l out on i01provc
ments. 

PoncuAsE, in the sea-language, is the same as draw 
in: thus \\hen they say the capstan purchases apace, they 
only mean it tlraws in the cable apaci:. 

PURITAN, a nam1~ fo1·merly ,t;'ivcn in derision to the 
dissenters from the church of England, on account of 

PUS 

their pl'ofcssing to follow the pure woril of God, in oppo 
sition to all traditions and human constitutions. 

PURLINS, in building, those pieces of timber that lie 
across the rafters on the inside, to keep them from sink
ing in the middle of tbeir length-

PURPLE, a colour composed of a mixture of 1·eu and 
blue. 

A beautiful transparent purple fur painting may ~e 
matle by boiling four ounces or rasped Ifrasil-wood in a. 
Jiint of stale beer, and half an ouuce of log wood, till the 
liquor is heightened to the colour you tlesil'c, which may 
be known by dipping a piece of paper in it. If you fl nd 
it t?o rc~l, add a. q~al'te~· of an ounce more of lugwood, 
wluch will render 1t still deeper; anti by this 111 ctl1o<l. 
Y.ou may bring it to any degno of pui·plr, by putting 
either more or les.lj logwood to the fo1·met· composition, 
and ftxing it with alum. rrhis will produce such a clear 
purple, a~ n~ mixtu1·e of reds ant.I blues wilJ prm1ucc. 
M_a~am .Mariana or A1nster<lam, famous for painting in 
miniature, anll for her excellent manner of il1umiuating 
lll'ints, says, that the I.Jest purple that can be made, may 
be co~posed between the carmine and indigo· ttJ 
strengthen "llicll on the red side, you may adtl lake; 1Je
twee1~ the Jightcr and darker part: and lak.e, when it is 
used m the same way on the foregoing pur11le, produces 
a very fine effect. See DYEING. 

PURPURA. See llluRc-<. 
.PURSE~, au o~cet· aboard a man of war, '"'}JO t•e. 

ce1ves her victuals trom tlle victualler, sees that it is well 
s.towed, and keeps an account of what hu every tlay de
hvcrs to the steward. He also keeps a Jist of the shipts 
com1.>m~y, a.ud sets down exactly the day of each man's 
adm1Ss101.1, m order to regulate thequa.ntity of pt·ovisions 
to. be delivered o.ut; a1}d that the 1Ja) mastci· or treasurer 

~l~:\11~~:;~v!c~~:.~i~1s;ut~ ~1~; ~~e0~~sUu1·scmc11ts, aud pay off 

PUS. The liquid called pus is secreted from the sur
fa~e of an u~Uamc<l part, amt usually moderates and ter-

~~;~~:te!~~~r.:l1~~;1~~1~~~o;~~te J:f a~~~·~~:.C~iff~rll~~ ~r~~~I~~ 
c.ates a heahn'g' s.ore! tt. is called healthy or good-coiuli
~~~~\cd pus. l 111s liquid possesses the following proper-

. lt.i~ of a ycllowisl.1-~hitc colour, antl of the consistencl! 
ol c1eam. Its taste ~s rnt:.ip i<l, a.nd it has no taste wlirn 
cold •. Befo1·c the m1~roscope it exhibits the a]Jpea1·ance 
of wl11te globules sw11nmi11g in a transparent fluid. 

It produces no change on vegetable blues. When ex
posed to a mot.lera~e lieat it gradually di·;c.!J, and assumes 
tl~e .app~arance ol horn. When exposed to de:;tt'uctirn 
<l1st11Jat•.on, Bl'1'gman ?b~ai.ned fin;t about one-foul'th of 
t.hc pus .111 _the state of ms1p1d water. On increaSinrr the 
i1~:c, a ltqu1d came.over containing ahu1Hlancc of ar~mo~ 
111~~ a_11d acco1~pan1ct1 by gaseous butlies, whidt were not 
ex,\mtncd. ~om~ Cullt:l'dc carbonatof ammonia sublim
ctl, accompanied .:JY. .~mpyreumatic oll. A Jigbt bi·illiant 
~~-~~e~e~~:~~:~~. of lhllicult inciucratiun. 'I'll~- ashes garn 

When)rns is left exposed to the air, it gr:ulnalJv be
comc_s aud, ~rcord:ng to Hiltlcbraut; an1I H ·tl1e1· a~lrms 
t.1'.~t it somct1mrs gins~ re1l culo111· to litmuH C\'cn wlieu 
H! e~t.. )Vhcn throw~i win wutr1· it si11ks to the bottum. 
'\hen a"1tatcd,.the mixture become; milky; but the pus 



pus 

sepn1•ates again when allowed to remain 1111<listul'l.>ecl. 
Bj 1·c·pl· atrd agitation, huwcve1·, antl e~pc·ci ally ll.)' t11c ap
plication of licHt, a mil k) liquit..I is obtained, \\ hich pa~-
ses in that stale through the rillrc. . . . 

Alcohol thickens pus, but Uucs not dissolve it; nc1U1er 
d oes pus unite wi th oi ls. 

Sulphu1·ic acid <lis8uh-cs it, and forms a pu1·ple-colou1·
ed suiutio11. 'rl1en t.Jilutcll witli \\atl'.r, Llic dal'k colour 
disappears, antl the pus .o;epantte ... ; eitltct· si nking to the 
bottom, 01· rising to the surface, according to the Cf uantity 
of watc1· added, aml tile time tliat the suJutwu has IJeen 
allowed tu staud. Diluted sulphuric ai it.l cioes not act 
upon it. 

Uoncc 11 tratctl nitric acid cff~rvcsces with it, and forms 
a )'ellow solution, which wlicn 1·ec:c nt is tlccornpose<l by 
wale:·, the pus i:;ubsidi11g i11 th e state of gl'C'y t\ak.cs. 

Mu1·iati1_; aciU dissolves it whe11 hcatetl, anu the pus is 
sepo.u·atctl by water. 

With the lixetl alkaline Ieys it forms a whitish ropy 
fluid, which is <lccump1Jsc<l l.ly water, the pus }H'Ccipitat
ing. \>ure am111011ia reduces it to a tl'a11s11annt_ j cJly, 
and gradually tli ~sol ves a consitlel'ablc pot'tion. of 1t. 

When nitra te of ~ilvcr is dl'Opt into the solut10n of pus 
in water, a white p1·ccipitate se1>a1·ates. Nitl'at and oxy
mut·iat of mcl'tury occasion a much more co1Jious fiaky 
1n·cci pitatc. 

Su l' h a1·e the properties of healthy pus hitherto observ
ed Uy chemists. Various ollscl'vatious have been mat.le 
to eualde physicians to dist111guish pus from the mucus 
of the intel't1al cavities, especially of the lungs. In tase 
of copious expectoration, it is sometimes of couscquence 
to know whether the matter thrown out of the lungs ' is 
JHIS or mucus. Mr. Charles D~rwin made a 8Ct of e~
pei·iments on the sul.Jje~ct, aru.tyorn.te<l ~ut th1·~e criteria 
to distinguish pus; 1. Sulplrnl'lC acnl .d~ssoJvcs lt. When 
the solutio11 is diluted, the pus prcc1p1tates; I.Jut mucus 
ti·cated in the same n1anncr swims. .Hut this t.l.i stiu_t:tion 
tlepcnlls upon the quanti~y ~fwa_tcr added, an~ is t11crc
fore ambiguous. 2. l'us is d1ffus1ble throug:I~ t.hlute<l Bul
phuric acid, throug~1 water, ~nd through bt•rne; I.Jut ~H~
cus is not. 3. Alkahne leys dissolve pus; water prec1p1-
tates pus thus dissolved, l.J~1t ~ot mucus. How far tlirse 
t\rn last distinctions prevail is rather doubtful. Gras
meye1· has propose<l the follow ing method, which he c.on
siders as complete: Tdturate the substance to be t~·1e d, 
with an equal <1uantity of warm '~ate1·; then add to it au 
equal portion ol' ~saturate~ soh~t.1on of c~rbonat of pot
ass, aml set tile nuxture aside. 11 it con tarns pus, a tl·ans. 
irnrent jelly subsides i~1 a few houl's; but this <loes not 

ha~~H:~~:ire~n~l;c 1~~rcce1~~ i~9 it~~~~~~f;1ued, the pus secreted in 
it possesses tlifforcnt properties. lt has usually a fotitl 
srndl is much thinner, an<l to a certam degree acrn.l. 
\Ye ;re in possess ion of two set~ of experiments on tl~is 
unhealthy pus: one hy Mi·. Crmckshank on the pus u1s
charged (rom what is called the hospital sore; ano\hcr 
by Dr. Crawford on the matter of cancers. 

The pus from the hospital sore Jlos_sesses most of the 
properties of healthy pus; but 1s d1stingu1shed by its 
odour, anti by some shades of difference when exposet.I. to 
the action of the metallic precipitates. Lime-water chan
ges its fetid odour, but does not destroy i~; sul?hu .1· ic 
acitl increases it, as <lo alcohol antl the solutwn ol ox1tle 
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or arsenic in potm.-:_. Bark has 110 rm:ct upon it; but it is 
dt:Sl~'OJCd by the Hl{l'at i\11d OXj 111Ul'iat Of llll'l'C·u1•y, l.ly 
111t1·1c <lcu.I, ant.I. by OX) mu1·iatic acid. Nit1·at ol' sil\·cr 
(.~o~s not tlestroy i~. l\fr. Cl'Uick.':ihank supposes tl1at tlie 
fctH.I smell is orcaswned by the alteration of some pa1t of 
true pus. He ccm:-:. 1dc1·s tile pus of the hospital sn1·c as a 
matter sui g.ene1·is, \~hich is ca pa!Jle of g\•ncratiug 111 ure, 
and C\'1!11 ol 1a·uduung· au altc1·atio11 in the srslt'm. 
Hcuce to heal the su1 e the 111ati.rl' must be rlrstroJt:d, and 
)ll'CV~nted from ap1~e:iri1.1g again. This ''as dont' Uy 
washmg the sol'cs wHH 111t1·at 1Jf mrrcu1·), rlilt1t1•t! nitl'ic 
acid, a11tl oxym111·iatic acitl, at L'VCJ'.' c\1·1·ssi11g. This 
method constantly succeeded wit~1 . Dr. H.1J ll 11 , exn'Jlt 
When the sore was tuo LLrg·e to atlm1t 1t to b t~ put in pi·ac. 
ticeconi111ctely. 

s. The matter of cancer, examined by Dr. Crawford, 
gave a gn•en colour to sy1·up o violets. P11tass f>l'\)duc
ct.I. no change; Uut sulphuric acid exlricattt.1. a gm1 whiCh 
possessed many of the p1·opcrt1es of sulpliurcted hyt.lro
gen. 'l'l11s gas he sup1mscs to exist in the mattrr u11irtd 
to ammonia. The p1·eseute of this compound explain.~ 
the effects of the matte1· of cancer and \'irulent mattt·r in 
g eneral upon metallic salts. DI'. Cra\\ ford fount.I tl1at the 
odoul' of this matte r was completelJ cksti·uy(.'d Uy uxy
muriatic acitl; antl. therefore recommends it as a proper 
substance for was ii mg cancerous ulcers. 

4 • .Besides the species mentioned above, there are ma· 
ny others which we know from their effects to be pecu
lial', though we cannot fintl any chemical t.l.istinctions 
heL\veen them su~cient)y well mat·ked. llut that they 
a1·e spccitictllly t11ffcrent cannot be doubtrd, if we consi~ 
der that every one ofthe1n produces a disease peculiar to 
itself. The matter of small-pox, of vencral ulccJ"s, of 
cow-pox, &c. may Ile mentioned as instances. 

The liquor which fills the cavities of tho hotly in droJ•· 
sy has a ,yellow1sli-greeu colou1·, an1I is sometimes tul"bid, 
sometimes neai·Jy transparent. As far as it has been 
examined, it agrees exactly with the serum of the blood; 
and the liquid which makes its appearance when the epi
dermis is raised into blisters, is perfectly tra11s11arent 
a11d liquid. When the blistus al'e artificial, it is usually 
ydlow, and has th~ at.lour of the l:lliste1·in:;· plaster. From 
ti.Jc expet'llfH'nrs oi Mal'gueron, we learn that it is com
posed of the same constituents as the serum of the blood. 
From 200 pal'ts of this liquid he ohtaincll 

36 albumen 
4 muriat or soda 
2 carbonat of soda 
2 phosphat of lime 

156 water 

200. , 
PUTLOGS, 01· Pu'l'LOCKs, in building, arc short 

pieces of timl>er about,even feet long, uset.I. in lrnilt.liug. 
seatfolus. They lie at tight angles to the wall, with one 
of their ends 1·esti11g :\1pon it, ant.I. the other upon the 
poles which lie 1iarnllel to the side of the "all of the 
IJUiltling. 

PUTREFACTION. The rapiclity with which anim:il 
bot.lies undergo decomposition, antl the disgusting fetor 
which accompanies tliis decomposition, ha' e Jong been 
considered as some of thei r most sh'iking peculiarities. 
This spontjlneous destruction is tlenomiuatctl 1mtrefac-
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lion. Conaitlora~lc atlrntiun has lrncn paid to it by chem
ists. Bccchat· anJ Stal1I have desc1·ibcd with fidelity the 
phenomena with which it is attended, and the circu~n
stanccs nenssary fot· its taki11g place. To sir John Pr111-
gla we are indebted fur some impol'tant rxpcriments on 
the method nl' 1·etardi11g putt·efaction; neither are the cx-
11eriments of Dr. l\lacbt·itle less valuable, throui;h tbe con
sequences which he drew from tl1em were erroneous. " ' c 
h1·eindebtcd also to Ct·ell and Priestley for many valuable 
facts: and to Bcl'thollel and Larnisier for the first at
temp.ts to <letel'mi11e the real changes which take place; 
and the manner in which tile new products which ap
peat· during pufrcfaction are formed. But 11otwitlistan<l
ing the labours of these philosophers, and of many othel's, 
much is still wanti11g to enable U8 to trace the comp1icat. 
ed chani;es which take place durini; rutrcfaction, and to 
account for them in a satisfa.ctory manner. 

It has been ascertained long ago, that putrefaction ne· 
ver takes place in those animal substanres which contain 
only two or three ingredieuts, such as oils, resins, sugar; 
they must always be more complicated in their texture; 
and, pe1·haps, in all cases, a mixtuJ'e of two 01· more 
C<lmpoun<l bodics is necessary for !'peedy decomposition. 
But howeve1· complicated the animal substance may be, 
it dors not putrefy unless moistul'e is present; for dry 
animal substances are not susceptible of alteration. A 
certain deg1·ee or heat is also necessary. Animal bodies 
may be kept without decomposini; for any lrnglh of time 
at the freezing temperaturf'. In general the higher the 
tempC'rature, the more rapid is the putr·efaction, provi<led 
tile heat is not great euough to reduce the animal body 
to dryness. It has been obset·ved, too, that putrefaction 
3.dvaHccs with more rapidity in the open air; but expo
snl'e to the air is not necessai·y, though it modifies the 
decomposition. 

'Vhen these conditions are observed, and deatl animal 
matte!' is left to itself, its colour becomes i;radually 
Jla1er, and its consistence diminishes; if it is a solid part, 
such as flesh, it softens, and a serous matter sweats out, 
the colour of which quickly changes; the texture of the 
part becomes relaxed, and its organization destroyed; it 
acquires a disagreeable smel1; the substance gradually 
sinks down, and is diminished in bulk; its smell becomes 
stronger and ammoniaca). If the subject is contained 
in a close vessel, the progrrss of putrefaction, at this 
stage, seems to slacken; no other smell but that of a ]Hiil~ 
gent alkali is ])eI'reh7 ed; the matter elfervesres with 
acids, and conve1·ts S) I'll]) of violets to a green. But if the 
communication with the air is admitted, the urinous ex· 
halation is dis•ipatetl, and a peculiar putrid smell is 
spread around with a kind of impetuosity; a smell or the 
most insupportable kind, which lasts a Jong time, anfl 
})C'rvadcs evcJ'Y place, affecting the bodies of Jiving ani· 
mals after the manner of a ferment, capable of altering 
thr fluids; this smell is corrected, and in a manner co11-
fincd, by ammonia. 'Vhen the latter is volatilized, the 
putrrfactivc 1n·orcss becomes active a second time, antl 
the substance surldenly swells up, becomes filled with 
bubbks of air, and soon after subsides again. Its colour 
chani;cs, the fibrous texture of the flesh beini; then 
scarcely disti11511isl.Jable; and the whole is changed into 
a soft brown, 01· greenish matter, of the consistence of a 
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poultice, whose sm<·IJ is. faint, namwous, antl very artiv 
nn the bodies of animals. The odut'i\Ht p1·inciplc .i;1·m.lu
a1Jy losts its fiircr; tl1e tluid portion nf the f.lesh ao;sumes 
a kilul or con~istencr, its colour brcomes derptr, a11d it 
is final!}' rclluced into a friable mattl'r, rather cleliqurs
rrnl; \\ h!rh being rubbed between the fingers, brC'aks 
into a roJrse powder like earth. 'l"'his is tlie last state 
olJ~er' cd in the putrefaction of animal substances; they 
do not anive at this term but at tile entl of a consider. 
able time. 

During this decomposition, a Yariety of gaseous l>odirs 
are f'mittetl; these vary accol'ding to the substance CX· 

posed to putrefaction; but they consist chiefly of' l1y<_ko· 
gen gas, holding sulphur, phosphorus, and carbon! in 
solution; of ammonia, water, and cai·bonic acid, and 
pHhaps also of azotic gas. Nitric acid seems in some 
cases to be fo1·med and emitted. The earthy-like resi
duu1n, which remains aftet· the decomposition is com
pleted, consists of the fixed Jrnt·ts of the animal sub
stance, mixed with charcoal, oil, anti ammonia. Thus 
it appcat·s that putl'efaction consists in a total decompo
sition of the animal !Jolly; the C'lcments ol'" hich combine 
together two and two, and thus fot·m a new set of less 
complicatetl bodies. But any attempt to explain the 
manner in which these changes take place would be ex
ceedingly impc1foct indeed; not only because we arc ig
norant of the st1·cngth of the affinities of the dift'el'cnt 
clcmentar·y parts of animal bodies for each other, but IJe
cause we do not even know the mannc1· in which these 
elements are combined, and consequently we rannot 
know by what particular forces these com11011nds arc de
st1·oyed. 

In carcases buried in the earth, putrefaction takes 
place much more slowly; but it is scarcely possible to 
observe its progress with accuracy. Tlic abtlomcn is· 
i;radually dilated with elastic fluids which make their ap
pearance in it, and at last it lrnrsts and discharges a 
horribly fetid and noxious gas; at the same time a dark
colound liquid flows out. H the earth is very dry, am] 
the heat considerable, the moisture is often absorbed so 
rapidly, that the carcase, instead of putrl'fying, <_lries, 
and is tl'ansfurme<l into wliat is called° a mummy. 

Such are the phenomena when dead bodies arc left to 
Jmirefy separateJy; but when great numbe1·s of cn1·raseo; 
arc crowded together in one place, and are so abundant 
as to exclutle the action of extel'nal air and other f'o_ 
l'eign agents, their decomposition is enti1·cly the conse
quence of the reciprocal action of tl1cir ing1·edicnts 
thrmselves upon each other, and the l'Csult is very dif
ferent. The body is not cnti1·ely dissipated 01· retlured to 
mould, but all the soft parts a1·e found diminished re
mukably in size, and conviwtetl into a peculia1· sapnna-

~~~~1~~;~tf~rt11~·~.~sa~i~~~1~~1· change was first acrumteJy 

The but·i~l-ground of the Innocents in Paris having· 

~~c~~~~l~~t ~~ u:h~o d~~~~~.:~~~ 1 ~i v:1~1d i 11~ 1~ ~~t~~ i~~ ~~ ~ 1~~ ~~:II~ 
it exhaled, it was found 11rf'rssary to remove the cat·rascs 
to another place. It had been usual to dii; Hry laq>;e 
pits in the burial-i;1·ound, an1I to fill tl1rm "ilia the 
carcases of the poo1·e1· so1't of people, each in its pro-
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]1Pr bier; and \\ li •·11 tli r y wrrc quite fullt to cover the1n 
willi about a foot tlrr p nl' ea1·th, and to tlig anot\1er simi
lar (··it, and rill it i11 fin' s ame manner. Each Jlit helc.l 
b l' b\l'tll ClflC 1hou<;anil awl fiflc-rn hundn•d Lwllil'S. It 
was in l'\' lllO\ ilig the l> odies from thrse pits that this 
sapo11acco11s substance was found. 1.'he g1·avc-diggcrs 
had asccrtai11C'l.l by long experience, that about thil'ty 
Jt'a1·s were rl·quil·ctl before all bodies liad umlcq.;one 
tl1i'i c:llangt~ i11 its full rxtent. Evc1·y part of the body 
arquit·cd lhc properties of this substance. The intestines 
a111i \ isC'('J'a or the thorax had completely tlisapprarcd; 
but what is Hi11gular ennugh, the brain hall lost but little 
of i1s size or appearance, though it was also convcrtu<l 
into the same sulJstance. 

i.a cxposNl to it. llf'nce the common prarticr or keeping 
mrat in snow in the frozen tlimates ol'the 11m·th.; and of 
pack int; Jisli in ict·, and SC'111\i11g thl'ln in that state rrom 
Scotland to the Lurnlon market. 

rn1i5 saponaccous matter was of a white colonr,softand 
tmrtuous to the touch, and meltcd,whcn hPatcd, like tallow. 
It cxhilJilcd all the pt'opcrtic-s of a soap, containing, huw
t'nr, an excess of fatty matter. Fourcroy, who a11alyse<l 
it, f'oun<l that it was composed of a fatty matter comlJinc<l 
wilh ammonia, and that it contained also some phosphat 
of lime aml ammonia. Diluted acids decornposed it, ~n<l 
separated the fatty matter; alkalies and lime, on the other 
J1and. drove off the ammonia. When exposed to the air, 
it g1·adually lost its white colour; the ammonia, ii1 a great 
measure, evaporated; and what remained had something 
or the appca1·anM of wax. Jt ahsorlJed water wilh great 
~widity, ;u1d (lid not pa1·t with it readily. Its wl1ite co~ 
lour was o\"ing to the p1·esence of that liquid. 'The oily 
inattl'I', wlte11 8epa1•ated by means of a diluted acid, was 
concl'cte, a~1d of a \'\ihite coloul', O\Ying to the mixture of 
a q11a.11tity of wat<·r. Wilen dric<l, it acquires a greyish
h1·c,wn colou1·, with a lamellar and crystalline textm·e, 
like that of spermareti1 but if it has been 1·apidly <ll'ied, 
it assn mes tlte appc..'l.rance of wax. It melts when heatec.l 
to 126°; wh('n properly puriHed, by passing it through a 
Jinn1 rlo11i \\ hilo fluid, it has scarcely any smell. Alcohol 
tlors not <H:t upon it while cold, IJ1.1t at the temprrature of 
120° it flis°"ol\·rs it: when the solution cools. the fa Uy mat
ter p1·t'ripitatrs, and forms a gt·itty mass. With alkalies, 
it fo1·ms a soiip; and when set on fire it burns precisely 
like oil or fat, only that it exhales a more un1lleasant 
odour. 

l\lr. Smith Gibbes found the same substance in the pit 
into wliich animal matters are thrown at Oxford after 
dissection. A small stream of water constantly passes 
tht'uugh this pit; a ci1·c11mstancc which induced him to 
try wheth1..~1· animal muscle exposed to the action of a i·un
ning stream unllerwrnt the same change.. The experi
ment succl·rdetl completely: he attempted, 111 consequence, 
to render this su!Jstance, to whirh he gave the name of 
spe1·macc.ti, 11srl'ul in those m~11uf~ctul'es wliic..h iwp1il'e 
tallow; but the fetid odour" h1ch 1t constantly ex Ii ales 
was au insu1·mounta1Jlc ohjt'ctiun. Attempts \n1·e indeed 
1nade to get over it, and a rnanufact111·e of Mr. Smith 
GiObcs's spermaccti was even establislie(l at Bristol. 

Many attempts have been made to retard the destruc
tiYe \)l'O~l'eSS or putrefaction. in Ol'flrr to )11'CSel'\'e atlimaJ 
botlit·s either as food or for other usel'ul puq>0ses; and se
veral mctlrnds have IJecn astel'tained which prevent it 
from operating for a consideralJle timr. 

2 Almost all IJot:ics \dlirh ha,·c a strong affinity for 
watrr IT1anl pntl•(•faction fol' a lungrr 01· sho1tr1· timr, 
doubtless hy dep1·i\·i11g the animal substanrrs of their 
wakl', ot• Jll'C\'cming that liq will from acting upon tlwsc 
bodil's in its usual manner. In this way the acitl~. sugar, 
alcolwl, &c. seem to pre\'cnt or retard putrefaction. 

3, [t is wt·li known that common salt is a. powrrful an
t.isrptir. llcnce the p1·actire of salting mrat, and the 
length of time which nwat thnt has nndl.'rgone thiq ope
ration may Uc kept. Sc\'nal other salts. especially nitrr, 
possl·sH the same prope1·ty. Jn what nu11111cr thrsc ho
dies act ha~ not been ascertained; but t.he.y 11mlnuUtC'dly 
produce some chemical changr upon thr meat; for tht>y 
alter its tastt', its colour, and other SC'nsiblc 1wopertie~. 

4. M:rny aromatics. surh as camphor, nsins, volatile 
oils. bitum<'ns, aud othe1· similar hoclics. act with cnn'ii
dcrnhlf' diiraC'y in prcsrr,·ing nnimal bodirs from pufrr
faction. Ilrncc their utility in em1Jal111ing-. Jn \\hat the 
action of these substanrrs consists lrns not hf'rn ascrr
tainr1l. P~H't or their rffirary is douhtless owing to ttie 
rapidity with which the animnl s11hsta11crs to which they 
arc applirtl lose their moisture; and somr1hin.~ may be 
asrrihrd likewise to their Ol\our, which ke<'ps insect..;; at 
a distance. and thus p1·cYrnts the lodginp; of excremcnti
tious matter, '"hich always acts powerfully as a }iUtre
factivc ferment. 

PUTl can~ja, in botany, is a genus of [nrlian plants, 
of which the characters, as given Uy sir 'Villiam Jonrs 
in the Asiatic Researrhos, Yol. ii. p. 351. are these: The 
calyx is five-cleft; the c01•olla has five equal petals; the 
pericarpium a thorny Iegumcn and two seeds, the leaves 
oval and pinnatrcl. and the stem armed. "The scrds 
(says the learned president.) are vrry bitter. aml perhap• 
tonic; sinrc one or them. bruised and given in two doses 
will rurc the intermittent fover." 

PUTTY, in the arts. When tin is mcltrd in an open 
vessel, its surface soon bcromes covered with a grey pow
der, whirh is an oxirle of the mC'tal. If the heat is con
tinurrl, the colour of the powcler grathrnlly changes. and 
at last brcomes yellow. In this state it is known l.Jy the 
11ame of putty, and employed in polishing glass and other 
hard substances. 

PUTTY is also a kind of paste componnded of whiting 
nml linsf'cd-oil. bra'Pn together to the rnnsistence of a 
thick dough. It i< used by glaziers for the fastrning in 
thr squarrs of glass in sash-windows, and by painters ~or 
stopping up the crevices and clefts in timber and wam
scots, &c. 

PUZZULAN A or PozzoLANA, ten·a, or terras, is a 

1. The freezing temperature is a etJmpJete presen·a
tion from putl'efaction, as Jong as the animal substance 

!il 

g1·ryish kind or earth used inlt•ly [or buildin.!\"Ullrlcrwater. 
'rl.lt' best is found about Puteoli. Baire, and Cumre. in the 
king1lom or N aplcs, from the first or which pl ares it de
riYes its uam{'. It is supposed to be a volranic product, 
composer! of heterogeneous substances. tlll'owu out from 
the lrnl'lling mouths of volcanors in the form of ashes; 
sometimr~ in such large quantiitfs, and wi h sogrratvio
lence, that whole provinces ham been covered with it at 
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a considerable dis ta nee. This volcanic earth is of a g1·ey, 
brown, or blackish cul our; of' a loose, granular, or dusty 
and rough, porous, or spongy, texture, rcscmbli11,i; a 
clay hardened lly fire, and then reduced to a gross JIU"'· 
der. It contains various heterogeneous substances, mix
ed with it. Its opcci fie gravity is from 2500 to 2800; 
and it is, in sontc degree, magnetic: it scarcely cffcr
vesr..es with acitls, though pa1·tially soluble in them. It 
easily melts per sc; but its most distinguishing }H'opel'ty 
ia, that it hardens ve.ry suddenly when mixed with onc
third of its weight of lime and water, and fol'ms a cement 
which is more dur·ablc in water than any other. 

Acconling to Bergman's analysis, 100 parts of it con
tain from 55 to 60 of silica, 20 or alumina, five 01' six of 
lime, and from 15 to 20 of i1·011. Its effects, however, in 
cement, may perhaps de1>end only on the iron which has 
been reduced into a ]l<u·ticular substance by means of sub
tet·1·ancous fins; evident signs uf which a1·e observable in 
the places wher,c it is obtained. If the slate in llenne· 
berg or Kennckullc, in the province of' \V cstergottJamJ, 
should happen to get fire, the uppermost str-atum, which 
uow consists of a rnixturc of iron and different ki11tls of 
1·ocks, called grabc1·g in the account given of them, might 
11crhaps be changed 11at·tly i11to slag aud p~U'tly into ter
ra puzzolaua. 

It is evidently a martial a1·gillaceous mal'J, that has 
suffe1·etl a moduate heat. Its hardening power al"iscs 
from the <l1·y state of the half.l.rnkcd argillaceous pat'ti
cles, wl1ich makes lltem imbibe the water very rapidly, 
antl thus accelerates the tJesicratiou of the calca1·cous 
part. It is found tiot only in Italy but in Ft·ancc, and the 
provinces ol' A urn1·gne aml Limoges; and also in England 
and elsewhere. 

PYLORUS. See ANATOMY, 

p y It 

that is. the alilude of one is to tliat of !lie otl.er, as the 
base ol'tlie one is tn that of the other. 

P1' RA .\l lD, in architecture, a solid massirn building, 
which from a square, triangular, 01· other l.Jase, rises di
minishing to a vertex or 11uint. 

Pyl'amids are sometimes used to preserve the mem01·y 
of singular events; and sometimes to transmit to posterity 
the glory and magnificence of princes. Ilut as they are 
esteemed a symbol ofimortality, they are most commonly 
usctl as funeral monuments. Sucl1 are that (Jf Ceslius of 
Rome; and those very celebrated pyramid., of Egypt, as 
famous fo-p..the enormity of theil' size as their antiquity. 
These ar·e situated on the west side of tlu" Nile, almost op
posite to Grand Cairo; the base of the largest covers mol'e 
than ten acres of ground; and it is, accordi11g to some. 
near seven hundred feet high, tltnugh others make it six 
hundl'ed, and some but little more than five hundrcil. The 
pyramid is said to have bce11. among the Egyptia11s, a 
symbol of human life; the bt•ginning of width is repre
sented by the base, and the end by the apex; on which 
account is was, that they usecl to c:n·cct them ore•· sepul
chres. 

PYRAMIDALIA CORPORA. See ANAT0'1Y. 
PYRITES, a genus of i11flammable substances, com

posed or sulphur, which has dissoh•ed or satul'atcd itself 
with metals. Thus there are many kinds of p) 1·itcs; as 
of gold, arsenic, it'on, &c. It is also tl1r p1·i11cipal 01·c of 
sulphur; 11articular]y that calll'd ma1-tial pyrites, cop-
11e1·as-stone, 011t marcasite. This is very co1111non, con
taining a quantity of sulphur iu 111·opo1'tion to tl1e iron; 
and, when thol'oughly inHamed, l.iut·ns Uy itself. It is 
eithel' of a compact texture, stcc~-graincd, co::irsr.grain
cd, or Cl'ystalJised. In this last ifmn, it shoots mustly in
to culrn and octahcdt·al figut·cs, thou;;h it is met\\ itl1 also 
i11 iunumerable othel' forms. Tlie Jive1·-coloul'e<l 11rn1·ca

PYRAl\IID, in geometry, a solid standing on a trian- site lias an appearance Uetween that of the preceding 
gular, square, or polygn11al basis, a11d tet;minating in a an<l the blue coppel'-ore. The irnn predominates in this 
poiut at the top; or according tu Euclid, it is a solid fi- kind, so th"~t it is less fit tlian the otr1e1· for extracting 
gure, consisting of sernral triangles, whose bases arc all sulphur for it, or for the smelting of coppc1· 01·cs. It is 
in the same pl<t.nc, and which l1ave one common ''ertex. for~1c.<l of a compact textut·e, roa1·s<'-g1·aincd, and steel-

Hcnce the supel'ficies of a given pyramid is easily fouml STa1ned. See SuLPHURETs, IRON, &c. 

~~d~:fa:~~;~g a1~~=5~f ~:~~a~~!~~ :se~~~a:~!:~~c~~/i11~~\1;~~~ dc~yi~~,~-~c;~~lt1~!~5~f:~~ :rg;11~~1st~;f ~~etl ~1~ 1~~~)1 ~~;u~~i 
mid l'equired. *' method ranking untler the l 8th 01·de1·, IJicornes. The ca-

It is M lm;s easy to find the solid content of a given py-· Jy~· is c1uinquepartite? there are five petals; the capsule is 
ram id; fol' the area of the base being found, let it be mul- q.mnqul'l?cular, op~m;igat the angles. 'l'hel'e a1•c 8iX spc
tiplied by thr third part of the height of the JlYl'amid, or c1es, natives of Br1ta111. 
the third part of the base by the height, and the prnduct PYR0'.\1ETER, all instrum ent for measm•in~ the cx
will gi\•c the solid content, as is demonstrated by Eudill, pausion of bodies by heat. Musclienbroeck, wli~ was the 

Jib. 
12

" prop. 
7 

• ~~~f~~:i'n!1":.~n~~~ 0J~-~1t~~!';~is 11i~1$ f1\:e~~~l~a~!.~1~:·et~f 
etr~:.~et 8J1~:'\~,~n~~~~dofc~ 1~~~~:u~~ ~~,! ;:i~:i:il~~:~ ... ~~t~·~ heat. Hann.~ prepared cylind1·ic rods of' il'On, stet'!. cop-
foun~; from .whirh subtract ~he solirl content of tlienla1·t per, IJra~s, tm, and le~d, he c~poscd them first to a p.)-t'o .. 
that 1s want111g, and the sohtl content of the frustum or meter with one flamcm the muldl('; then \\ith two Hames· 
broken py1·amiJ \dll remain. and succrssh•ely to one with tlm'c, four, aJl(I rin, Hames~ 

Every pyramid is equal to one-third of its sulJscribing 
1wis!11, 01· 01_10 that l~as tlrn same base and height. All (lj -
ramnls a1·c 111 a 1·at10 compoundetl of their Oases and al
titmlcs; so that, if their bases arc equal, they are in pro. 
pot'liou to their al titutles; antl vice versa. 

Equal py1·amitls reciprocate their bases autl altitudes; 

Ilut pre\ iuus to this tl'ial, he took cnrr to cool them equal~ 
ly, by exposing them some time upon the ~rnme stonr 
whrn it began to freeze, and Fal1r<'nhrit's tl1rrmumcte; 
was at thi1·ty-two degrees. 'I'hc f'ffrrtq 11f this expc.-l'i
mcnt are digested in the foli o\' in.,~ taUI<', "hel'c thl· 1lr
grees of expansion arn markeu in parts e<1ual to l-12500lh 
part of an rnch, 
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It is to be obser1·ed of tin, that it will easily melt when 
heated l>y two Hames placed together. Lead commonly 
melts 11 ith th1·ee flames placed together, especially if they 
burn lung. . 

From thrse experiments, it appears at first view that 
it·on is the least rarefied of any of these metals, whether 
it is heated by one or more fl_ames; ancl therefore i~ most 
pa·opcr for making machines or instru1m·nts whtrh we 
would have free from any a)l('l'atio11s by hrat or cold, as 
the l'ods of pernlulums for clocks, &c. So lik.ewisc the 
measu1·cs of yards or fret should be made of iron, that 
their lenglli may be as near·ly as possible the same in 
summr.r and in winter. T'he C':Xpansion of lead and that 
of tin arc nearly the same; that is, almost double of the 
exva11sion of iron. It is likewise observable, that the 
flames placed together, causrs a greater rarefactio~ th~n 
when they ha,-e a sensible interval between them; iron m 
the former case being expanded 117 degl'ces, an<l only 
109 in the latter; the reason of which difference is obvi-

ou~y comparing tlle expansions of the same metal pro
<luced by one, two, three, or mo1·e flames. ~t ap:pears 
that two flames do not cause double the expansion ul one, 
nor thne flames thrre times that expansion, but always 
less; and these expan~ions differ so much the more from 
the ratio of the number of flames, as there are more flames 
acting at the same time. 

It is also observablr, that metals are not expanded equal
ly at the time of their melting, but somr; mot·c and some 
less. 'l'hus tin began to run when rarefied 219 deg1·ees; 
whereas brass was expanded 377 degrees, and yet was 
fat• from melting. 

Mr. Ellicot found, upfln a medium, that the expansion 
of bars of different metals, as nearly of the same dimen
sions as possible, by the same degree of lieat, we1·e as fol· 
low: 

Gold, Silver, Brass, Copper, Iron, Steel, Lead 
73 103 95 89 60 56 149 

The great difference between the expansions of iron 
and brass has been a1)IJlil'd with good success to remedy 
the il'l·egularities in pendulums arising from beat. 

PYR 

'Mt'. Graham usecl to meac:;ur(' lhc minute alteration in 
length of metal lrn.1·s, b~' a(l\'a11ring the point of a mirro. 
meter-screw, till it sensi\Jly stopped against the cntl of 
th~ bar tn be measured. This screw. heing small and 
very lightly hung. was capahle of agreement within the 
thl'ee or fo111·-tliow;andth part of an it~rh. On this ,;e. 
11e1·al principle Mr. Smeaton contri,,ed his !Jyrometer~ in 
which the measures are tleterminl'd by the contact of a 
piece of metal with the point of a mirrometer-srrew. 

'l'he following· table shows h11w much a font in length 
of each metal gl'OWS longer by an increase of heat cor
respom1ing tG t so0 of Faltreuheit's thcrmom("trr, or to 
the difference betwee.n freezing and lrnifi11g water, ex
pressed in parts of which the unit is equal tu the 10,000th 
part of a11 inch. 

I. White glass barometer-tub•, 100 
2. Martial regulus of antimony, 1 SO 
S. Blistered steel, I SB 
4. Har<l steel, 14i 
5. Iron, 15l 
6. Bismuth, 167 
7. Copper hammered, 204 
8. Copper eight parts, with tin one, 218 
9. Cast bra&s, 2~5 

10. Brass sixteen parts, with tin one, 229 
l I. Brass- wil·e, 232 
12. Speculum-metal - 232 
13. Spclter-solder, viz, brass;two parts, zinc 

one, 247 
14. Fine pewter, 274 
15. G1·ain tin, .. .. 298 
I 6. Soft solder, viz. lead twn, tin one, 301 
17. Zinc eight pat·ts, with tin one, a little ham-

mered, 323 
18. Lear!, 344 
19. Zinr or spelter, - 353 
20. Zinc hammered half an inch per foot 373 

PYROPS, a mineral found in Bohemia, which was 
forme1·Jy distinguished by the name of Bohemian garnet. 
It is nevel' found crystallizecl, but only in round or an.i;u
lar fragments, usually small. Colou1· deep red, which 
passes to orange when the mineral is exposed to the 
sun. It is very hard; the specific gravity is from S.7 to 
s.9. F1·acture conchoidal and very brilliant. It is com. 
pose<l of 

40.00 silica 
28.50 alumina 
10.00 magnesia 
3.50 lime 

16.50 oxide of iron 
0.25 oxi<le of manganese. 

98.75 

PYROPHORUS, a substance which has the prop· 
erty of catching fire whenever it is exposed to the open 
air. See SuLPHA.TS. 

PYROS1 RIA, a genus of the tetrandria monogynia 
class and order. The cal. is fuur-too1hed; cor. bell
shap(·d; nuts eight, one-seeded. 'l'hel'e is one species, a 
small tree of Mauritius. 

PYROTECHNY, the art of fire, or a science which 
teaches the management and a11plication of fire in several 
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operation•. But the term is more pal'liculal'iy used to 
denote the doctrine of artificial fireworks. 

Ufi11.gndients and conipos'itfons. 
1. Saltprtre is llie principal ing1·1tdicnt in fire-works; 

lJut will not auswer so well \\hen foul and gl'oss as wlil'll 
puritit.'d from it.s c1·uOe and ear~hy 11a1ts, whi.ch g1:e.~tly 
retarcJ its velocity; when, therclo1·e, any quantity of 111·c
works are to be made, it shouh.I be cxaminc<l; fo1· if it is 
not well clNrn!ied, and or a good so1·t, yotn· wnl'li:S will 
nrit have thei1· pt·opcr effect; ndther \\ill it agree with the 
sta111ling proportions of compnsit1ons. 

To r·efiue it. put into a copper, 01· any other vessel, 
tOOlb. of rough nitre with L4 gallons of clean water; let 
it boil gently half an hour, ~u<l as it boils take off the 
scum; thC'n sti1· it, and Uc fore it settles 1)ut it _into yo11L' 
filtring-Uag!'i, which must l.J~ hung. on a 1·ack \\ 1~11 glaz~tl 
earthen p~no;; under them, in "luch 1nust lie slicks liud 
across fol' the crystals to adhere to: it must stand in the 
1>an~ two or three da)S to shout; thcu take out the crystals: 
and let them dry. 'l'be \\ater tl1.at remains iu the pans 
boil again an hour, and stra.i11 it 111to the vans as befo1·~,. 
and tlle saltpetl'e wiJJ h~ ri u1te dear. and transparent; 1L 
not, it wants more n.·fi1r1.11g; t~> tlo wluc/i 1u·oceed as usual, 
till it is "ell cleansl'd of all its ca1thy parts. 

N. n. Those wl10 do not chuse to procure their salt
pet1·c by the above rnctl1otl, may buy it ready-dont•, 
which for fire-works in general will answer. 

To i>ulvc1·ise saltpetre. 'Take a copJ>Cl' kettle, whose 
bottom must be sphc1·ical, an~ put into it 14 lb. of re
fined sal1\1<"t•·e, with 2 qt1arts or 1~ve pints of clean wa
ter: then put the k~~tle o~ a slo~v. ta·e, ~ntl wl.1en the salt
petre is dis"iolved, ti any 11npur1ties arise, skun them _off, 
antl keep constantly stirl'ing it with two lat'ge spatulas, 
till all the water exhales; and when done enough, it will 
apvcar like white sand, as fine.as flour; Liut ii it should 
boil too fast. take the ket11e off tlir firG, a11d set it on some 
"'Ct sami,1 ~~hich will prevent the niti'e from sticking to 
the kettle. '\\'hen you have puh erised a quantity of salt-
pet1•e, be careful to keep it in a d.1·y place. . . . 

2. Sulphur is one of the p1·111c11>al mgredients rn gun
powder, and almost in all com11ositions .of fi1:e-wo1·ks; 
and therefore g1·eat cal'e must be taken or its hcrng good, 
and brought to th~ highest pe1foction. To know when 
sulph111· is goo(!, you are to oUscl'\'e that it is of' a high 
yd low; and if, \\hen held in one's hand, it c1·ackles and 
bounres, it is a sign that it is fresh and good: but as the 
method or reducing brimstone to a powder is very tl·ou
blrsome, it is better to Uuy the fluu1· ready-made, which 
is done in large quantities, and in great perfection; though 
,, hen a grand collection of fii·e-wol'ks is to lie made, tile 
stl'ongest and best sulphul' is the lump-brimstone well 
g1·ound. 

s. Cuarcoal for fil'e-works must always be soft and 
well burnt,'' hich may be bought ready-done. 

4. See GvNPnWDER in the ol'dl'r of the alphabet. It 
is mealrd or g1·uun<l 111 mo1·tars, &c. 

5. Camphor may be had in the sho1>s; and is of two 
kinds, diOCl'ing in rega1·d to lhe degree of tlicil· pur·ity, 
and distiug11i!,hcd IJy the name of rough and refined. Re
ilued campho1• must he chosen of a perfectly clean \\ liite 
colOlll', \'Cl'Y 1'1·iglit and pclluci<.J, of the same smell and 
taste" ith the 1•ough, I.Jut mol'c acrid and pungent. 

6. Benjamin is "°e of lhe ingl'cdients iu odorife1·ous 

flrr.wn1 ks, when rcducr<l to a fiur flou1·; '-"11icl1 may be 
tlouc b) I)Ulting rntn a tkrp and 11a1·row ca1·thl'n p·it lic
twccu thl'l'C anti foul' OllllC<'S o(' benjamin .;m-,..;ly pound
ed; COHI' the put \\ ilh paper, whiC'h tie ,-ci·y closely 
round the rclge; then set Lile put on a slow Hrr, anti ouce 
in an liour take off tile papr1·, and you will find some 
flout· sticking to ir, \\ol1ich 1·eturn again in the pot; this 
you must continue till the fl.Hur appl'ars white and tine. 
There is also an oil of lie11ja111i11, \\ hirh is snmetimes 
dntwn r1·om tile dr•egs of the flo111·~ it affoi•do; a \-"Cl"/ gi>ot{ 
sceut, and may he u::;eli in wet comp rdU011s. 

7. Spur-fire. As the Ueauty of tltis composition cannot 

~~tt:~~~1(f~~t5i<:1 ~';~~tn~ tfi ~~;71~~·~l' ~~>t~1:·i~::~,~~1~i 1:1~:l)~t~ 1~;;e~ 
in achamlll'r without an) <lange1·: it is of so innorent a na
ture, that, though with an improper phrase, it rn,ty lie calf~ 
ed a cold fire; and so t'Xfl'ao1·,li11a1·y i!'-1 the fi1·c 1nuducc1l 
from this cr1mpusitio~, that, if~-- , l. B~e •. thr s.pa1·J..:_o;; will 
nut burn a handkerchief\\ hen held ... L11\.· 1111d,tol tlitm; yoa 
nrny hold them in your hand while bu111ing, with as much 
sarl'ly as a camlle; antl if )O·I putJou1· hand wWiin a foot of 
tl1e mouth of the case, yuu will feel the spa1·ks like drops 
of rain. When any of these spul'-til'CS ai·c fi1·cd singly, 
they al'e called a1·ti1icial flowe1·-pots; Liut some of them 
i1laced round a transparent pyramid of pape1·, antl fired 
in a la1·ge room, make a very pretty appearance. 

The composition consists of saltpcti·e 4lb. 8 oz., sul
phur 2 lb. an<l lamp-black 1 lb. 8 oz.; or saltpetre, t lb., 
sulphur ! lb. and lamp-black qua1'tz. 'rliis composition 
is Yl'l'Y difficult to mix. The sallpct1·c and bdmstune 
must be fit·st sifted togethel', and then put into a marble 
mortar, and the lamp.l.Jlack with them, which you work 
down by drg1·ecs with a wooden pc.stlc, till all the i11-
g1·rdlents appear of one colour, which will he some
thing g1·eyisli, but very near black: then drive a little 
into a case for trial, and ti1·e it in a cla1·k plat<'; auil if 
the sparks. which a1·e called sta1·s, 01· pinks, come out in 
clusters, and aftc1·wartls spread well witl1out any other 
spa1·ks, it is a si,E.;"n of its Licing good, otherwise not; fot• 
if any t1rossy spa1·ks appea1·, and the stars not full, it is 
thrn not ulixed cnnugb; Out if thr pinks arc ve1 y ~mall, 
and soon b1·<'ak, it is a sign that ) on have t•ublwd it too 
much. 'l'lie t'cason of its be111g called spur-fil'e, is be
cause the spa1·ks it yiehls have a grrat t·cscmlilance to 
the 1·n\\ el of a spur. 

s. 'l'o prepare cast iron for get·bes, white fountains, 
and Cliiuese fire. Cast iron bciug or so Liard a nature 
as not to be cut l>y a 61{·, we are ol>liged to t·1.·ducc it in
to grains, though somewhat difli('ult to perform; hut if 
we consider what beau ti rut spa1·ks this sort of iron yi<'lds, 
no pains should lie spared tu g1·anulate such an esscn1ial 
material: to Jo which, get at an i1·on-foundry some thin 
pieces of il'On, such as generally run over tbc mould at 
the time of casting: then have a squnro block made of 
cast iron, and an iron squa1·e h~mmc1· al.lout four pounds 
weight; then, having cov(•1·cd the floo•· witlt cloth 01• some~ 
thing to catch the beatings lay the tliin pieces nf iron on 
the block, and beat them "ith the hammer till reduced 
into small gl'ains; "hich afte1·wanls searce with a vet·y 
fine sieve, to separate the fine tlt1!:iJ.Sf.9vhich is sometimes 
used in small cases of brilliant fi1·e instead of steel-dust• 
and when you ha\'e got out all the dust, sift what 1·cmain~ 
with a sieve a little largCl', and so on with sieYes of dif. 
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frrrnt ~izr"i. Hl_I thi' iron passes t1J1·ou.;lt about the big- stone eight a111..l a half, charcoal two. Vll. Meal-powder 
nf'ss of small h1rd-shot: )'out· irnn thus beaten a11d sifted, one lb. saltprfre three, brimstone our; sea-coal one oz. 
p11t racli so1·t into wooden l.Joxes or oih•ll pa11er, to keep cha1·roal eight and a half~ saw-dust three fourths, sterl-
1t from rnstiu~. \Vhcu ynu use it, ohservc the difforrnce dust one-half, and coari;e ch;u·coal one-fourth oz. ' 1111. 
of its l'liZl'. in proprirtion fo the rascs f'o1· which the rharge Meal-powder one arnl tlu·ce-fo11rth8 lb. salt11etrc three. 
is intP1ulrd; fut' the roa1·sc sui-t is ouly designed fol' ve1·y sulphur one and a halt~ cliarcoal twelve oz. saw-tlnst 
!age f;"•·ll•s of 6 or B Ill. two. Sinking char·ge for watc1· roskots. Meal.powdet• 

9. Char.gcs fo1·5ky l'ockets, &c. Rockets of four oun- eight oz. charcoal th1·ee-fuurths oz. 
res. Meal-powtle1· (J11cJU. l'om· oz. saltpeh'e four oz. antl 13. Of wheels. \Vhecl-cases from two ounces to four 
e.:harro'11 two oz. Rockets of eight ounces. I. Meal- , pounds. I. l\leal-powder two ll.J. saltpetre four oz. iron
powder one lb. saltpetre four oz. brimstone three oz. and .fili11g51 seven oz. II. Meal-powder 2lb. saltpetre 12 oz. 
rhar·coal one and a half oz. II. Meal· powder one and a sulphur 4, steel-dust 3. Ill. Meal.powder four lb. salt. 
half IIJ. an<l charcoal four aml a half oz. Rockets of one pctre one Jb. brimstone eight oz. cliat"cnal foul' an1J a 
11om11l. Meal-powc\cr two Ill. saltpetre eight oz. llrimstone half. IV. Meal-powder eight oz. saltpeh'e four, saw
four oz. cha1·coal two oz. antl steel filings one and a half tJust one and a half, sea.coal three.foul'ths. V. Ml•al 
oz. Sky.J'ockets in gcnm·al. I. Saltµch·e fom· lb. brim. powdcl' mm lb. four oz. l>rimstone four oz. ten dr. salt. 
stone one Ill. and charcoal one and a half Ill. JI. Saltpe- pelre ei.i;ht oz. glass-dust two and a half. VI. Meal. 
tre four lb. brims!l'J I l R:\;:'anct a half Ill. charco:tl one Ill. powder twelre oz. charcoal one, saw .. dust one.hall: Vil. 
twelrnoz. and meal~powdet•two oz. Large sky.rockets. Saltpetre one lb. nine oz. b1·imstone four oz. cha1·coal 
Saltpetre four lb. meal.powder one Ill. and brimstone one four ancl a half. YI ll. l\Ical-powcler two Ill. saltpetre one, 
lb. Rockets of middling size. I. Saltpetre eight Ill. sul- brimstone one.half, and sen-coal two. IX. Saltpetre two 
phur tliree lb. meal-powder three lb. II. Saltpct1·e three lb. llrimstone one, meal.powder four, aqcl glnss.du•tfour 
lb. sulphur two l\J. meal-powder one lb. cha1·conl one Ill. oz. X. Meal-powder one lb. Haltpetre two oz. and stecl-

10. Fo1· rocket-stat•s. White stars. l\'!eaJ.powcler four dust three and one-half. XI. Meal-p"wder two Ill. and 
oz. saltpclre twelve oz. sulphur vivum, six oz. oil of steel.dust two and one-half oz. with two and one.half 111' 

spike two oz. ancl camphor five oz. Blue stars. Meal- the fine clust of boat iron. XII. Saltpetre two lb. tlrir· 
powder eight oz. saltpetre four, sulphur two, spir· teen oz. brimstone eight oz. and cl1arcoat. Slow fire for 
it of wiue two, and oil of s11ike two. Coloured or varie- wherls. 1. Saltpetre foul' oz. b1·imstone two, and meal. 
gated stars. Mcal-11owdm· eight drams, rorhpctre four powder one and a half. IL Salt}_Jctre four oz. bl'imstone 
oz. sulphur vivum two, and camphor two. Il1·illiant stars. one, a11d antimony one oz. six di·. Ill. Salt1>etrc four aud 
Saltpett·c three am1 a hall' oz. sulphur one antl a hair, 011e.lrnll' oz. brimstone oue oz. and meal 11owdc1· one and 
and meal-powder three.fourths, \Vorked u11 with spil·its of a hair. Dead fire for wheels. I. Saltpetre one one.fourth 
wine on]y. Common stal's. Salt1u~.tre one lb. brimstone oz. brimstone one .. fou!·th, la11is-calaminaris one-fourth, 
four oz. antimony four and threepfourths, isinglass a half, am.I antimony two dr. 
cam11!10r a half, and spirit of wine threepfourtlis. Tailf'd 14. Standi)1~ or fixed- rascs. I. Mcal-powdrr four JU. 
stars. l\.lral-powckr three oz. brimstone two, saltpetre, saltveh·e two, brimstone aml charcoal one. ll.1\lcal-pow. 
and charcoal (coarsely ground) three.fourths. Drove dcr two Ill, saltpetre one, and steel-dust eight oz. Ill. 
stars. I. Saltpefre tl1ree Ill. sulphur one Ill. llrass.dust Meal-powdet• one lb. four oz. and charcoal four oz. JV. 
twelve oz. antimony three. JI. Saltpetre one Ill. antimo- l\le)ll-powder one Ill. and steel.dust four oz. Y. Meal. 

11y four oz. and sulphur eight. Fixed pointed sta1·s. powder two and one-hair lb. brimstone four oz. and sea. 
Saltpetre eight a11d a hair oz. sulphur two. autimony coal six. YI. l\lral-powder· three Ill. charcoal five oz. and 
one oz. ten dr. Stars of a 1ine colour. Sulphur one oz. saw.dust one and a half. 
meal-powder one, saltpett-c one, camphor four dr. oil of 15. Sun.cases. I. Meal-powder eight and one.half lb. 
turpe11tine four dr. saltpetre one Ill. two oz. steel-dust two lb. ten oz. brim-

11. Rains. Gold rain for sky.rockets. I. Saltpetre one stone four. II. Meal-powder three lb. saltpetre six oz. 
tb. meal-powder four oz. sulphur four, brasc;-flust one, ancl steel.dust seven an1l nor.half. 
saw-dust two and a quarter, and glass.dust six dr. JI. 16. A b1·illiant fi1·e. l\leal-pow1ler elevm lb. saltpetre 
:Mtal-pow1kr twelve oz. saltJ>Ctre two, charcoal four. III. one, brimstone four oz. steel.dust one and a half. 
Sal!Jielr·c eight oz. brimstone two, glass-dust one, anti- I~. Ge1·lles. M.,..J.powde1· six lu. and brat iron two Ill. 
many three.fourths, brass.dust one-quaJ'ter, and saw. one and a hair oz. 
<lust 12 tlr. Silver rain. I. Sallpetl'C four· oz. sulphur, 18. Chinese fire. Saltpetre twrlve oz. meal.powder 
meat.}wwtlcr, and antimony, of each two oz. sal prune]. two lb. bl'imstnne one lb. two oz. and beat iron twl'l\'C oz. 
la one half oz. JI. Saltpetre one half lb. brimstone two 19. 'l'ourbillous. Charge for four-ounce tourbillons. 
oz. and charcoal four. III. Saltpetre rnr lh. IJrimstone l\foal-vowtle1· two lb. four oz. and charrrial four and one~ 
one-quarter lb. antimony six oz. IV. Saltpetre four oz. eighth oz. Ei . ._ht.ounre t0111·billons. l\1eal.powder tM 
brimstone one, powder two, and steel.dust! oz. 1b. and charcoal four and tl11·rc.fourths oz. Lar·ge tourp 

12. Water-rockets. I. Meal-pow<ler six Ill. saltpetre biilons. Meal-po\\der two Ill. saltpetre one, brimstone 
four, brimstone three, charcoal fiye. II. Saltpl'tre one ll•. eight oz. and beat-irnn eight. Tourbillons may be made 
brimstone fo1,r an•/ < half oz. charcoal-six. Ill. Saltpe- ve1·y large, and ol' dilfercnt coloured fires: only you ha1•e 
tre one lb. brimsto:,. four oz. charcoal twelve. lY. Salt- t 111bserve, that the larger they are, the weaker must be 
petre 4 lb. brimstone 1 ~Ill. charcoal one Ill. twelve oz. the ch~rge; and, on the contrary, the smaller, the strong· 
V. B1•irnstonetwo lb. saltpetre four Ill. and meal-powder er their charge. • 
four. Vl. Saltpetre oue Iii. meal·powder four oz. brim- 20. Wate1· balloons. I. Saltpetre four lb. brimstone 
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two, mral-11owdn two, antimony four oz. saw-dust four, 
gla-,s-du!!it one and 011c-l1alr. l l. Sallpctre 11i11e lb. brim
stone tlm:r lb. uie;.1J j)U\\t.ICr six llJ. rosin twelve oz. ant! 
a11timo11~ eight oz. 

2 1. \later squibs. I. Meal )10\Hler one lb. and char-
1·oal one lb. 11. Meal -powd1·1· one lb. and chai·cual 
nine oz. 

2:2, Mine. ports or sc1·pcnts. I. l\fcal-powUcr one lb. 
and charcoal ouc oz. 11. .Mcal-11owdcr nine oz. charcoal 
one oz. 

23. Port;fire.1. P11r fil'ing rockets, &c. I. Saltpetre 
twcht• oz. l.Jri111sto11c four oz. aud meal-po\vde1· two uz. 
11. Sal1pctr·c e.ight uz. brimsto11c four oz. and meal-pnw
tlur two oz. Ill. Saltpcfrc 011e lb. meal-powder one and 
onc-h~llf a11tl brimstone ten 11z. This composition must 
be moistened "ill1 11ne gill of linsred oil. l V. l\leal
powder six oz. saltpctt·e two IU. two oz. and hriI1)stone 
ten oz. 'r· Saltprlt·c oue lb. fout· oz. meal-powder fout·. 
oz. bl'imstonc li\C oz. l:!aw-<lust eight oz. VI. Saltvctre 
t•iglit oz, Lirimslone two oz. am.I meal-powder two oz. 
fl'or illuminations. Sall11ctre one lb. brimstono eight oz. 
anti mral-powdcr six oz. 

24. Cones or 511iral ··wheels. Saltprtrc one and one-half 
lb. U1·i111stone six oz. meal-IJOWdcr foul'tccn oz. and glass
tlust fourtrrn oz. 

25. Crowns or globes. Saltpetre six oz. bl'imstone two 
lb. antimony fou1· oz. and camphor two oz. 

26 . • qir-balloonfuzcs. J. Saltpet1·e one lb. ten oz. brim. 
stone eight oz. and mcal-powdrr one lb. six oz. U. Salt-
11etn~ one and one-half, brimstone eight oz. anti meal
powdcr nne lb. eigl .. t oz. 

27. Serpents Joi· pots des brins. Meal-pow<ler one lb. 
eight oz. saltpetre twrh·e oz. an•1 cliarroal two oz. 

28. Firepnmps. I. Saltprtre five lb. brimstone one lb. 
meal-]Jow<ler one and onr-ltalf ll..1. and glass-dust one lb. 
11. Saltpt·tre li\'C lb. eight oz. brimstune two Jb. meal
:powdrr one lh. <'ig/1t oz. and glass-dust one lb. eight oz. 

I 29. J1 slow 'tv/iitejlame. I. Saltpt>h·e two lb. l.H·irn:..tone 
tl1ree lb. antimony one Jb. ll. Saltpeb'r. th1'Cc and 011e
hal f lb. sulphur· two and one-half IU. meal-pnw«.lcr one lb. 
antimony one lb. glass-dust four oz. brass-dust one oz. 
N. B. These compositinns. d1fren one-fourth inch in a 
one-oz. case. will burn one minute; which is much longer 
time than nu equal quantity of auy composition yet 
kno,,n will last. 

so. Jlmber li..t;ltts. Mcal-powdrr nine oz. amlicr three 
oz. This clia1·ge may Uc tlrnve in small cases, for iUu
niinations. 

31. Lights ef auothcr kind. Saltpetre three lb. brim
"tone one lb. meal-powder one lb. antimony ten and one
)1alf oz. All tl1<•se must be mix ell with the oil ol" spike. 

32 . .!J ndjii-e. Mcal-pow<lcr three lb. charcoal twelve 
oz. and ~aw-dust eight uz. 

SS • • IJ c01m1w,tfirc. Salt]_lrh·e tlll'CC ll..1. charcoal ten oz. 
'11111 bl'im~tum' two oz. 

s..J, 1'o mtt.ll'e frn rc.rtijicial rarfhquahe. l\lix the follow
ing i11gJ'<'ffif'1tts to R paste witli water. and then bu1·.v it 
jn tlit• g1·ou11t/, and in a few honrs the earth wiJI brrak 
awl o)H'11 i11 srn·1·al place~. The composition: sulphur 
41h. """ ste«1-dust 4111. 

35. Compo.Yzlioll.<for .<tars qf different colon1·s. t. :Heal
po\, dr1· 4 oz. saJqietr('.2 oz. hrim,tune 2 oz. steel-dust ti 
oz. autl ta111pho1·, white amlrnl', antimony, and mcrcui·y 

sublimate, of each half an onncc. 2. Rocl1pctl'e trn o:z. 
Ll'imstune, charcoal, autimon), mcal-po,\clel', and cam
ph111·, of cad1 ! oz. muisteu~J \Villi 1.il uf tu1·~)rllfi11r. 
ThC'se cnmpositious nre made into star:;. by wor"-rng i11Lo 
a paste, \dtli aqua vitID, in which ha.-i been tlb:::.ulvctl 
some gum t1·agaca11th; after you ham rolll'd them in 
powtlc1·, make a liole through th_c: midJle of tacli, and 
sti·ing thc111 on quick-matcl1, lraYing t'vo inches l>ctwccn 
cacti. s. Saltpeu·e 8 oz. bl'i1n.-;t11ue 2 oz. yellow amhtr 1 
oz. a11timo11y l oz. antl puwde1· s uz. 4. n l'imstouc 2~ 
oz. saltpetre 6 oz. uliOanum 01· fn111ki11cc-11se in d1·ops 4 
oz.; mastic, anti mel'Cury sui.Jlimatc, 11t' car!i -t oz. 111caI
powdm· 5 oz. white amber, ycliow a111Uc1·, anU campliur, 
or each l oz. antimony and orpime11t ! oz. each. 5. Salt
pl'trc l lb. brimstone t lb. and mcal -powt.lcr 8 oz. moi.:;t
ene<l with pctrolio-oil. 6. Powtlcr ! lb. bl'im stonc ;md 
saltpetre of each 4 oz. 7. Saltpetre 4 oz. brimstone 2 oz. 
and meal-powder 1 oz. 

Stars that carry tails ef spa,.ks. 1. Brimstone 6 oz. an
timony crude 2 oz. sallpcu·e 4 oz. ani l rosin 4 oz. 2. 
Salt11et1·e, rosin, and cha1·coal, of eacli .2 oz. b!'imstone 1 
oz. and pitch 1 oz. 'These compositiuns at·e sometimes 
melted in an earthen pan, and mixed with chopped cot
ton match, before they are rolled into stal's; hut" ill <lo 
as well if wetted and w01·kcll up in the usual manner. 

Stm·s that 11ieltl some spcu·ks. I. Cam11hol' .2 oz. salt-
11ctre 1 oz. n1eal-powde1· l oz. 2. Saltpet1·0 I oz. ditto 
melted f oz. and camphm• 2 oz. \Vhen you would make 
stars of either of these compositions,) ou must wet them 
with gum watcl', or spirit of wine, in "liich has been 
dissolved some gum araUic, or gum t1·agacanth, that the 
whole may have the consistence or a pretty thi ck liquid; 
l1ari11g thus done, take 1 oz of lint, and slfr it aU011t jn 
the composition till it becomes cJry enough to roll into 
stars. 

Stllrs ef ll yellowish colo10·. Take 4 oz. of gum traga
canth or gnm arab1c, JHHmtlcc.l and siftcc.l through a line 
sieve, camphor dissolved in IJl'andy 2 oz. salt11ctrc l JU. 
sulphu1· ~- lb. coarse powc.ler of glass 4 oz. white amhcl' 
i t oz. or11iment 2 oz. Being well incorJJOl'atcd, make 
them into stars after the common method. 

Slurs ef another kind. Take l lb. of camphor, and melt 
it in a pint of spirit of wine over a slow fire; then add 

~~i~t l~q~b~r0~i~11~1~.r:~i~a~~~\..1~:96 ~~~1~fd~~.~~!~uer~; a;~{~t~ 
oz. meal-11owt1er; ant! after you have sth·1·ed them well 
together, roll them into stars 1n·o11ortionablc to the roc
kets for whirh you intend them. 

56. Colom·s producer! by the different compositions. A~ 
variety of fin's adds gt·eatly to a collection of works, it 
is necessa1·y that every artist should know tlic <lirfcrent 
effect ol' each ingredient. For this reason we shall hl'l'e 
cx11lai11 the c0Joi111s they pl'oduce of themselrcs, and likc
wit;e how to make them retain the same when mixed with 
otl1e1• l.tudit:s •. As, for exam]Jlc, su lphu1• gives a blue, 
camvlwt· a wlnte or pale colour, sallpctrc a clt:iar \\ liite 
yellow, amber a colour inclining lo yellow, sal ammduiac 
a gl'l'('n, antimony a reddish, .rosin a copper colour, a1ul 
G1·cekpitcli" kind ol'Ul'Onze, 01· hetwccn red and yelIGw. 
All these i11gl'cdic11ts arc such as show themsrhrs in a 
fl:unf', vh'. 

While jlllmC. Salfpetre, sulphur, meal-pow1kr and 
camphor; the saltpetre must be the rhief Jlc<rt. ' 
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Bl !te jla 1nr. l\lral~po" der, saltpetre, aml sulphur vi
Yurt1; 1:St1ipl111r 11111c;t Uc the chief: or mt>al -powdcl', salt
pctrr, Lri111~to11r. spi1·it of wine, an<l oil of spike; I.mt let 
th<' flOWder Uc tlic pl°iucipal pat•t. 

Flame indin~ng to red. Saltpetre, sulphul', antimony, 
and G1·c1 k pitch: sallpctre the chief. . . 

BY tl1e aboYC metho\I may be made Yar1ous coloL1rs of 
fin:; as lhc practitioner pleases; l'or, by making~ few 
trials, he may cause any iugre<lient to be prcdomurnut 
in colo111·. 

37 . Ingredients that slww in sparks when ram.miecl in 
chaakecl CllSCS. rrhe SCt Co !Olll'S of fire pru<luccd by sparks 
arc Uivilletl into four sorts, viz. the IJlack, white, grey, 
an<l 1·ed. The black charges are composed of two ingt:e· 
dienls, which arc meal~powdcl' and cliarcoal: the white 
of three, 'iz. saltpet1·e, sulphur, ant.I charcoal: th<~ gl'ey 
of four, Yiz. meal.powder, saltpetre, b1·imstone, antl 
charcoal; and the red of three, viz. meal-powder, char
coal, and saw-dust. 

38. Cotton quick-11wtch, is generally made of such cot
ton a~ is put in candles, or several sizes, from one to six 
threa<.ls thirk, ar.on·tling to the pipe it is designed fo1·; 
which pipe must Uc large enough fur the match, when 
m~ule, to be pushed in easily without breaking it. 

The ingredients for the match arc, cotton lib. 12 oz. 
saltpetre J lb. spirit of wine 2 quarts, water ~quarts, 
isin.;lass s gills, and mcal-powdel' 1 Olb. To dissolve 4 
oz. of isiug1ass, take s pints of water. 

39, Touch-papc1· for capping of ~erpcnts,. craclurs, itc. 
Dissolve in spirit or wine or vinegar, a httle saltpcti·e; 
then take some purple or blue paper, and wet it with 
this liquor, and when dry it will by fit for use. When 
you paste this pa.per on any of your wo1·ks, take care that 
the paste docs not touch that part which is to burn. 

Of moulds, eases, mixture, instrumwts, ~c. 
40. Rockct-mol<lds. As the performance of rockets de-

11ends much on thei1• moulcls, it is requisite to give a cle
linition of them, and their proportions. They are made 
and proportioned by the diameter of their orifice, which 
is divided into equal parts. 

Rammers must have a collar of brass at the bottom, to 
keep the wood from spreading or splitting, and the same 
pl'Oportion must be given to all moulds, from l oz. to 61b. 
As to the handles of the rammers, if their diameter is 
equal to the bore of the mould, and two diameters long, 
it will be a very good proportion; but the shorter you 
can use them the better; for the longer the d1·ift, the less 
will be the pressure on the composition by the blow given 
with the mallet. 
DnrnNSIONS for RocKET MouLns, if the Rockets are 

rammed solid. 

Weight !Length of tl1el Interior dia-1 Height 
or moulds with- meter of the of' the 

rotkcts.

1
~heirfeet.

1
_'.'.'ouM:_I nipples. 

lbs.oz. 1t1ches. Inche!I. Inches. 

~--;--- - S4.7 -1--;,;--1--;,;-
4 0 SS,6 2,9 • 1,4 

2 0 I 1S,S5 2.1 11,0 
1 0 12, 25 1,7 0,85 
o a 10, 12s 1,sss, &c. o,6 

,. I 7,i5 

\ 

1,125 o,s 
0 2 6,2 0,9 0,45 
0 t 4,9 0,7 0,35 
0 4 3,9 0,55 0,25 
6dl'alllS S,5 I 0,5 0,225 
4dnun5 2,2 0,3 0,2 

41. .ltloulcls for wheel-cases or se111ents. Thi• Hort of 
moulds a1·c made of ~n; length or <.liamctc1·, af'rn1·ding 
as the cases a1•e requm~<l; but the diametc1· of' thl" rolkrs 
must be equal to half the bore, and tile 1•amme1·s made 
quite solid. 

42. To roll racket an<l otlrter cases. Sky.rockd rases 
arc to be made or 6{- or their cxtcriol' tliamelc1· long; and 
all other cases that a1·e to lie fiHc<l in munltls must Ue as 
long as the moulds, within hall' its iutedor diameter. 
Rorket-cascs, from the smallest to 4 01• 6lb. a1·eg.-11<'1'.tlly 
madl}lliof the st1·ongest sol't of cartriclge·p<qH;:t·, and 1·olkd 
dry; hut the large sort are mad<> of paste<l pasteboa1·d. As 
it is very difficult to roll theer;ids of the cascsqnitt>.C\'cn, 
the best way will be to keep a pattern ur the paper for 
the different sorls of cases, which pattern should be some .. 
what longer than the case it is clcsigned fo1·, and on it 
marked the number of sheets requi1·ed, which will pre
vent any paper being cut to waste. Having rut your 
11apcl's of a prope1· size, and the last sheet fur l"ach case 
with a slope at one end, so that when the rascs a1•e rolled 
it may fol'm a spiral line round the outside, and that this 
slope may always be the same, let the pattern be so cut 
for a guide. Before you begin to ro)I, fold down one end 
of the first sheet, so far that the fold will go two or tlll'ee 
times round the formcl'; then, on the dol\l.ile edge, Jay 
the former with its handle off the table, and when you 
have rolled on the pa11er within two or tlwcc turns, Jay 
the next sheet on that 1ia1·t which is loose, and roll it all 
on. Having thus done, you must have a smooth board, 
about 20 inches long and equal in breadth to the length 
or tho case. In the middle or this board must be a han· 
die placed lengthwise. Under this board lay your ca<e, 
and let one end of the board lie on the table; then press 
bard on it, and push it fo1·wards, which will roll the pa
per very tight: do this three or fom· ti111es before you roll 
on any more paper. This must be I'epeatcd every otl1rr 
sheet of paper, till the case is thick enough; but if the 
rolling-buard is d1·awn backwards, it will loosen the pa
per: you are to observe wlten you roH on the last sheet, 
that the point or the slope may be placed at the small 
end of' the roller. When the cases are hard to cboak, 
let each sheet of paper (except the first and last, in that 
part where the neck is formed), be a little moistenet\ 
with water; immediately arter you ha\'e struck the con
cave stl'oke, bind the neck of the case round with small 
twine, which must not be tied in a knot, but fastened 
with two or three hitches. 

Ha>ing thus pinched and tiec\ the case so as not t" 
give way, put it into the mould without its foot, and 
with a mallet drirn the former hard ou the end piece, 
which will force the neck close and smooth. This done, 
cut the case to its proper length, allowing from the neck 
to the edge of the mouth half a diameter. which is equal 
to the height of the nipple; then take out the former, and 
drive the case ol'er the piercer with the long rammer, 
and the vent will l!e of a proper size. Wheel-cases must 
be driven on a nipple with a point to close lbe neck, and 
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make the" vent of lhe size rrquiretl; which, in most cases, 
is gtncrally om·-quarter of their interior diameter. As 
it is very often difficult, when the cases at•c rolled, to 
draw the roller out, you may make a holr through tho 
handle, and put in it a small it·on pin, by which you may 
easily turn the fo1·me1• 1·011nd and pull it out. 

Cases arc commonly rolled wet, for y.•IJccls and fixed 
piece~; and whrn they ai-c required to contain a great 
length of chal'ge, the method of making lhose cases is 
thus: your papet' must be cut as usual, only the last 
sheet must not be rut with a slo}lr; ha\'ing your paper 
ready, paste each sheet on nne si<lc; then fold down the 
first sheet as befot'e dil'ected; but be ra1·eful that the paste 
does not touch the upper pa1·t of the fold, for if the roller 
is wettr.d, it will tear tlw pape1· in drawing it out. In 
pasting the last sheet, observe not to wet the last turn or 
two in that part whe1·e it is to be pinched; for if that 
pal't be damp, the pinching-cord will stick to it, and tear 
the paper; therefore, when you choak those cases, roll a 
bit of dry paper once round the case bcfnre you put on 
the pi11ching-co1·d; but this bit of paper must be taken off 
afte1• the case is choaked. The rolling·-bonl·d, and all 
other methods, acco1·ding to the former dii·ections for the 
rolling and pinching of cases, must be used to these as 
well as all othe1· cases. 

43. To make tourbillon-cases. This sort of cases arc 
gcnerally made about eight diametel's lon,g; but if very 
iarge, se\'en will be sufficient. Tourbillons will an~wc.•1• 
very well from 4 oz. to 2 lb. but when lal'g~r there 1s no 
certainty. The cast:'S are best rolled wet with paste, and 
the last sheet must have a straight edge, so that the case 
may be all of a thickness. When you have rolled your 
cases after the manner of wheel-cases, pinch them at one 
fnd quite close; then with the ramme1• drive the ends 
down flat, and afterwards ram in about one-thh·d of a 
diameter of dried clay. 'l'he diameter ur the former for 
these cases must be the same as for sky-rockets. 

44. Balloon.cases, or paper shells. First, you must have 
an oval former turned of smooth wood; then paste a 
quantity of brown ur cartridge paper, and let it lie till 
the paste has quite soaked through; this done, rub the 
former with soap or greaset to p1·event the paprr from 
sticking tu it; t.hcn lay the paper o~ in sman slips, till 
you have made 1t one tlmd of the tlnckness of the shell 
intended. Having thus done, set it to dry, and when 
di·y cut it rou11<l the mic.ldle, and the two halves will ea
l!lily come off; but observe, when you cut, to leave about 
one inch not cut, which will makl' the halves join much 
better than if quite separated. Wlicn you have some 
ready to join, place -the halves even togr-ther, paste a 
8 Iip of pape1· round the opening to hold them together, 
and le.t that dry; then lay on paper all ov<·r as bcfo1·e, 
every wh<'.re equal, excepting that end which goes down
'\anls in the mo1·tar, which may be a little thicker than 
the rPst; for that part which receives the blow from the 
J>O'\<le1· in the chamber of the m01·tar ronsrqurntly re
quires the greatrst sfrength. When the shell is tho
roughly dry. burn a round vrnt at top, with an iron 
)at'gc enough fur the fuze: this method \\ill do for ha). 
loons from 4 inrhes 2-5ths, to 8 inches diam('tcr; but if 
they are lugrr, or required to be thrown a great hright, 
let the fi1•st shell be turned of elm, instead of being made 
of pafll'I'. For a balloon of 4 inches 2-5ths, let the fot'mer 
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be S inrhes 1-Sth dia1neter, and 5j. mrhes long. For a bal
loon or 5} incl1es, tbe diameter of the fo1·mer must be 4 
int.:ln·s, aml 8 inches lnug. For a balloon of 8 inches, Jet 
the diam ct~r of the fot·mer be 5 inches and 15~16ths, and 
11 inchrs 7-Bths long. For a JO.inch balloon, let the 
former be 7 inches 3- t6ths dia.mctet·, and 14j- inches 
long. The thickness of a shell fot' a balloon of• inches 
2-5tl1s must be half an inch. For a balloon of 5.j- inches, 
let the thickness uf the paper be 5-Sths of an i11ch; for 
an 8-inch llalloon, 7-Sths af an inch; and for a 10-inch 
balloon, let the shell be I inch 1-Sth thick. Shells that 
are designed for stal's only, may be made cplite round, 
and the thinner they are at the opening, the better; for 
if' they a1·e too strong, the stars are apt to break at the 
bu1·sli11g of the shell. When you are making the shell, 
make use of a pair of calillres, or a round gage, so that 
you may not lay the pape1• thicker in one place U1a11 
anothcq and also to know when the shell is of a pro
per thickness. Balloons must always be made to go 
easy into the m01·tars. 

Cases for illumination port-fires. These must be made 
very thin of paper, and rolled on formers from 2 to 5-Sths 
of an inch diameteJ', and from 2 to 6 inches long; they 
arc pinched close at one end, antl left open at the other. 
When you fiH them, put in but a little composition at a 
time, and ram it in ligl1tlv, so as not to break the case: 
three or four rounds o't pajJer, with the last rou11<l pasted, 
will lie strong enough for these cases. 

Cttses and mouldsforcouimonport:fires. Common port
fires a1·e intended purposely to fire tho works, their fire 
being very slow, and the heat of the Aame so intcmte, 
that, if applied to rockets, leaders, &c. it will fire them 
immediately. Po1'!-fires may be made of any length, but 
ar·e seldom made more than 21 inches long: tl1e inte1·ior 
c.liamete1• of port-fire moulds should be 10-16ths of an 
inch, anil the diameter of the former half an i11ch. The 
cases must be rolled wet with 1mste, and one end pinch
ed. or folded down. The moulds should Uc made of brass, 
and to take in two pieces lengthwise; when the case is in 
the two s!des, they are held togetht'r by brass rings, 01• 
hoops whwh are made to fit over the outside. The.• bcH'e 
of the 1~1oulll must not be malle quite through. so that 
there will be no occasion for a fuut. Those port-fires, 
when used, are held in copper sockets, fixt•d on the end 
of a lo~g stick: these sockets are made like 1101·t-crayons, 
ouly with a sne.w instead of a t'ing. 

45. Of mixing t!te com.positions. The per·formancr of 
the 11rinripa1'part of the Gre-wo1·ks dept•nds murh on the 
composition being well mixed; therefore gl·cat ca1·c mu11t 
be taken in this part ot' the work, pa1·ticulady for the 
composition fo1· sky-rockrts. When you have fuur or fhe 
pounds of ing1·edients to mix. whkh is a suflident quan
tity at a time, first put the 1lilfo1·rnt i?·1g1 'C'tlicnts together, 
then work them about with your hauds till you think 
they arc p1·etty weJI inco11101•atc<l; after which put them 
into a. h~wn. ~ieve with a rcreiver and a top to it; and if, 
aftcl' 1t 1s silted, any remains that "ill not pass through 
the sievr, ~1·intl it again till fine enough, and. if it is twice 
sifted it will nr1t lie amiss; but the rompositions for wheels 
and common wo1·ks are not so mat1•rial, nor nrel\ be so 
fine. But in all fixed wol'ks. from wltirh the fi1·e is to 
Jllay 1·rgu lal'I~, the in.E;"redi l'nt'i must be very fin r. and 
gl'eat cal'c taken in mixiug them well together; aud o~-
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Arl'vr, that in all compositions wherein arc steel or iron 
filings, the hands must not touch: nor will any work.5 
which have iron or steel in their charge keep Jnng in 
dnmjl wcathel', unless }H'opcrly prepal'ed, accordiug; to 
the following dil·ectiom;: 

46. 1'o preserve steel or ironjilings. J\lclt in a glazrtl 
earthen pan some bl'imstone ove1· a slow fire, and when 
melted throw in some filings. which keep stil'l·ing nUont 
till ,they arc covrrrd with brimstonr: this you 111U!it do 
while it is on the fhc; then take it off, antl stir it ve1·y quick 
till cold, when you must roll it on a Ima rd \\ ilh a \\ ootl
cn rCJiirl' till you have broken it as fine as corn-pow<!r1·; 
al'te1• which sift as much of the bl'imstonc as )·ou can. 
The1·e is a11othe1· method of p1·e11aring· fili11gs, so as to 
keep two or three montlis in wiutcl': this may IJe do11e 
by l'Ul.Jbing tltem bet wren the Stl'Ongest. so1·t or 1Jrow11 pa
}le1•, which before lias bcc11 moistcucU \\ith linseed oil. 

47. Dnrn"Nsrn~·s and Po1sE of RocKET·STICKs. 

\\'eight i' Length I Thick-1 llo·eadLh I Squ"c I l'nise from 
lJfhe oflhe nessat at at thepuintof 
rocket. stick. top. top. bollom. lhe cone. 
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To load air-balloons. wil11 the nu.mber qf stars, serpents, 
snrd~cs, rainfalls, ~c. ·in shells of eac!& na.lnrc. 

4 s . ... Wortars to throw a'igrcttes, ~·c. When you fill your 
s11ells, you must first put iu the sc1·prnts, rains, stat·s, 
&.c. 01· wl1a{ever tlicy are romposcd ol', the11 the l.llowing 
pnwtlcr; hnt the shells must not be quite filled. All tlios~ 
things must be put in at the fuze-holc; Uut maroons being 
too la1·ge to go in at the foze-liole, must Ue put in Uefore 
the inside shall be joiottl. When tho shells are loatled, 
glue antl l11·ive in. the fuzrs very tight. For a coelrnrn 
balloon, let the dtnmrteJ' uf the fuze-hole be -ttlis or an 
inch; for a royal balloon, which is 11t"a1· ~! im.:i1rs in di
~metcr, make the f11zc-h1,Je 1 inch i cliametl'l'; l'u1· an 
S-i11ch Ualloon, 1 inch .ftlis: and l'ur a 10-iuch lrnlluuu, 1 
inch {t\,s. 

49. To11utkcballoon-fuxes. Fuzes for air-balloons aJ'e 
somctime!i tla·netl out lJf clry IJeedi. wHh a cup at top to 
holcl tile quick- match; but ii' macle "i!l1 pasted paper, 
they will do as well. 'J'lic diameter of tile former for 
fuze-s for rol'L1or11 UaHorrns must be half an inch, fo1· a 
royal f'llzr, jth!i or an inch; fnr. an eigllt·i~1ch ruze, 
~ths of an inch: aud for a 10 rnch fuze, -ttlis ot an 111ch. 
fla\'ing rolled your cases, pinch and tie them almost 
close at one end; 1hrn tfrive them down, antl let them 
dry. Before you begin to fill them, make on the outside 
ot' the case the lc11gtl1 or tho charge 1·eq11irtll, allowing· 
fur the thickness of !he bottom; and when you haie 

rammc<l in the co1npos:tion, Jtakt! two pieces of qnitk· 
matcb about six inch1.:s ions., a111J lay one rnd of rach on 
the clrn.r·gc, an<l then a littl~ 11ll'i.tl-po,Hkr, which ram 
down ha1·t.I; tile Joose e11c\s uf the match double up into 
the top of tile l'uze, autl cove1· it with a papP1· cap to kt'rp 
it dry. \Yhc11 JOU put the shells iu thl: nwrhu·s, uncap 
the fuzcs, anti pull out the loo::;c euds of tlte match, and 
let tlicm hang 011 tile ~itlcs ol' tht• balloons. 

50. 1.'uurbillons. Having· lilkd surnc casrs with alwut 
1 !- diatuetcr, d1·ivc iu a latlkfol of clay, then pind1 their 
enli.-s close, anti Urive them Liow11 "ith a mallet. When 
<lone, li1_1U th1.: rcntt·e ~r g1•ari1y ot'cach case, "here J·ou 
must nail am! tic a st11·k, whkh sl10ul1l be half an iurh 
l.u·oa<l at the. mitldle, au<l run a little nu1·ow to the c11lk 
these sticks tnu8t lia,•e the ii· rnds tu1·11ed upwa1·tfs, .!:Ill lhat 
thl! cases 111ay tul'll horizontally on Ua:il· ccntJ'es. At tltt· 

opposite sid1·s ofi.l1c. ca:m;, at ~ach em!, l:wre a hole clnse 
to the clay wiLh a gimlet, Uic size of th~~ ueck of a com
mun case of the sanie tutul'l'; from tlicse holes c.Jraw a 
liuc rom1li the case, and at t!Jc unt.lcr part or tile case 
bote a hole with the same gimlet, with ill one-half diame. 
ti:-1· of ead1 line towar<ls the rent.re; the11 frum one hole to 
the othu draw a rig·Jit line. 'Vhr11 you fil'e tou1·1Ji11011s, 
lay ihcm on a smooth table, \\ ith tlicii· sticks downwards, 
a1al 1.J111·11 tlw leader tlu·ough tlie midllle with a purt-fi1·c. 
They should spin thfec or four seconds 011 tile table !Jc. 
ftn·c they rise, wliich is al.lout the time the comjJO."Sitit1n 
will Uc Uurning from the sitle-holes to those at bottom. 

To tul'i.>il1011s may be fixed rcpurts in this 111an11e1·: In 
the Ct:'ntre of the case at top make a small hole, a11d in 
the middle of tile repu1·t make another·; then plarc tl1em 
togcthe!·, and tic on ~he rcµod, and with a single paper 
secui·e 1t from fire: this done, your fud.1illo11 is cornplekd. 
By this method )'OU may fix on tnul'l1illons s1nall cont·!i 
of stars, l'ain, &.c. hut lrn car~ful Hot to load tliem too 
m~1ch. One.eighth. of an inch will he enough fur the 
tluckness of the sticks, ancl their length equal to that of 
the cast's. 

51. Of pots des b.-ins. These are fill'me<l of pastcuoar<l, 
and must be rulled p1·ctty thick. They are usuallv macle 
tl1rec or four inches in diamctcl", a11U fom· Ui;unctcJ"i 
Jong, anti pinched wit!i a HClk at one rntl, like cornm!1ll 
case~. A number of these a1·c placed on a plan!-\, thus: 

~~a;;:~sb~~t~l:11°~ra th~ai:l~a;i~0 a1~~~~'~!· ~~-1:01 ~~·;11cX:"ft:11~~I~ 
unde1· each row of pegs; thc11, th1·ough tlie centre or ('~tr h 
11cg, Uore a hole down to the grrorn at Uottom, aud 1111 

cvel'y peg fix anti glue a pot, whose mouth must fit 1ir.;lit 
on the pet?; through a~I the holes 1·un a quick ma.tell, one 
r11d of winch must go mto the pot, a"ml tho other into the 
gl'oovc, which must harn a match laid in it f1·.1m C'nd to 
ernl, anti covned \dth papr1·, so that \\ lirn fin-htctl at or1e 
end it may discl1a1·gc the "hole almost in~lantancous· 
ly. In all the po:s pnt aliunt l oz. uf meal and corn 
powtlrr, then put in some sta1s, anti in utla'J'S rains, 
snakes, serpc11ts, nacke1·s, &c.; wlH.'11 tlwy arr all load~ 
etl, paste. papc1· o\'c1· tl1d1• nwutlts. Tm1 or ilu-cc hun· 
d1·c<l ol these pots being fi1•t>d together uwke a H:ry 11nt
ty show, Uy alJ(u'(ling so great a variety of lirt·s. 

52. Pats des srmcissions. 'l'hcsc arc ge11r1·ally fircil nut 
of large mo1·tc11·s without cham~ers, tllC same as tlinsc fur 
aig1·cttes, only sm11ewhat strnnget'. Sa11risso11s arc made 
of oli.e and two ounce cases, fi rn or six inches long, antl 
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choked in !110 "'"'" m•nnor a. scrp•nts. Half the num
ber whkh the mnrhu• co11tains mu.,t Uc clriren I~ diame· 
ter wit!& com1m-;Hi.m, anil the other liaif two diamdcrs, 
1:1to that when fit•cd tht~y may give two volleys of l'cports. 

J}ijfcl'enl kin<ls ofrochefs. 

tcr, and diri<lc the circumferc11cc of it into three l'<]Ual 
parts; then take S pieces of tbick iron wi1·e, each al.Jout 
S fert long, anrl dri\re tlJem into the l.Jlock, l at each 
point made on the circle; when thcso wires are d1·ivcn 
in deep cnou.;h to hold them fast anU 111u·ight, StJ that tile 
distanrc from one to the other is the same at top as at 
bottom, the stand is complete. The stan<l l.Jcing thus 
made, prepa1·e your rockets thus: take some common 
sk) ·l'OCkt·ts. of any size~ and licatl tliem as yuu please; 
tl1c11 get :-:ome balls of kacJ, and tie to each a small wire 
2 or l!!j feet long, and the other end of cacli "il'C tie to 
the neck of a rock.et. rrhcse balJs answer the pu1-rose of 
sticks when ma<lc of a proper weig·ht, which is about 
2-3d-i the wcigl1t of the r·orket; L>ut when they are. of a 
iwopc1· size, they will lrnlancc the rnrkct in tlie sa111e 
111a1111rr as n stick, at the usual point of poise. 'ro fire 
these~ hang them one at a time Uctwecn tlie tops of the 
"i1·rs. letting tlirfr heads 1·est on the point or the wires, 
and _t lic balls lni.ng down !Jetwrrn thrm. lf the wires 
slmnli.l Ue too wide fo1· the rockets, pnss them togethrr 
till tht>y fit; and if too close, force them 0pr11. The wires 
for this purpose must lie softem'<.I. so as not to have 11.ny 
sprin . .r;. ot·thty will not kerp thei1· position when pressed 
close or opened. 

53. To Mfix one rocket an. the top of another. 'Vhen s~~Y· 
J'orkrts a1·c th!i9 managrd. they at'c called towermg 
rorkct.,, on arrount of their mounting so ,·e1·y Jii.;!1. 
'l'owHing rockets nc madf- aftr:1· this mnnne1·: Fix on a 
pountl-1·or~kc·t a head without a colla1·; then take a four
ouncc rocket. whi<'h may Ue headed or bounced, and l'ulJ 
tbe mouth of it with meal-powder, wetted with spirit ot' 
wine; when don(', put it in the head of the large l'orket 
with its muulh downwards; Out l.icforn yyu put it in, 
t;tick a. IJit nf quirk-match in the hole of the clay of the 
pouud-mrkct~ whirh match should Uc long enough to go 
a little way Ill• the bore of the small l'ockct, to fire it 
when the la1·ge on<' i<; burnt '>ut. 'l'he four-ounce 1·ocket 
bt.>i>1.~ too small to fill the head of the other, roll round it 
a'! 111urh tow as will nmkc it stand upright in the ecntre 
of tile head: tile rockrt being thus Jixcd, paste a single 
paper rot111d the opening of tl1e top of the head of the 
lll.l',!;C rocket. Th(' la1·gc rocket must fia,·e only half a 
diamcte1· of charge rammed al.Jove the piercer; f'nr, if till-
C!'<l to the usual height~ it would tul'll befon~ the small .. IJquatic.fire-work.s. 
one takes fire, :rnrl entirely destroy the intrnd<'il effect. 57. Tinter rocket~ may be made from 4 oz. to 2 IL!. If 
"rhcn one rocket is heallc·d witli another, tl1ern will be largC'I' llJry al'c too heaYy, so that it will be cliflicult to 
nn"nrrasion f'or any blo" ing powtlrr; for tltr. force with n1<,ke 1!1r111 kerp n.Uo,·c water without a cork float. whirh 
wllirh it S<>tS off will Uc suflkil'nt t() disengage it from the must he. lil·cl to tilt' neck of the C'C!Sf'; bnt tlw rork~ts will 
hra<l oftlie f11·st.fi1·cd 1·orkct. The stickH f'or these rod;:. not tll'ivc so well \\ith as witho11t floats. Casf>s foi·thrsc 
<.• ts must he a little lon8·cr than for those hcadl'Li with :ire· made in the same m:tnnrr nnd propof'fion ::i.9 for 
st:ll'.ci, rains, &r. SkJ-rock~ls, only ~little t!~ickr>r of paper. Whrn you fill 

54. Cwlucfns rnrl;cts. in l'ising from two spiral Ji11rs1 those wl11cl1 are driven solal, put in first onr Jn.clkful of 
01· a (loulil(\ wnrm. hJ rra~c111 or thl'il' liei11g ph1n•il ub- slo\\ firr, tliC'.11 tw_o o'.'thc proprrrhargr, amlnn llintone 
IiqurlJ. OllC orpw;itc tho ntlicr; anti tlteir countcrpoisr in 01' two lall.lcs _of smking chart>r, thrn t!Jc pl'nprr rhargP, 
f111·i1· cf•11f1·r. ''·hirh rausrs tht•m to i·isc in a vc1·tkal <.Ii- t.hrn the smk111~ r.ha1·ge aga1J1, and so on till you hnvo 
J'<'rtion. Rockelr; fr)I' tlds pu1·posf' must l1a\'l' their rnds Jilktl LI~<'. case\\ 1tl11n llll'ee diam eters; then clri\'C on the 
choked dosr. without C'itl1e1· h<'ad or buunrr, for a COlllJhs1t1on one Jadleful of rlay, through which make 
Wl"ip;ht at t11p would be a great 0Ust1·uctio11 to tl1cit· a R~uall liolc t.o the d1argr; tl1rn till tlir> rase \'1-itliin half 
m111111ting. a <.lrnmrt<.•r Wtth corn.powdrr, on wldr.h !urn 11own two 

55 .. t::;ir;rnnls1•y·rnr/.-rls ar·r m~tl<' of scnral kinds, nc- o.r th1·ct'J'Ounds o~thccase.in tl1r inside; then pinrh a1ld 
rrmlin!;' tri tlir diffi•1·(•nt sig·11al.-; intend '?'d to br gi"rn; lint tic the cud very tight: having filled your l'llrkl'ts acror. 
in nl'tificial lir·r.\rn1·k!=I. two S'll'!"S C'ln!y are ust•t!. w/1ich d.ing b t!tc aboYc <li1·ectirnl'i, dip tlirit· rinh; in meltrd ro
;.i·c on<.' witl1 rq1~11·Ls an<! tlir other without; Uul tlu1se for s1? 01· Sc.>ali1:g-wax, or else srcurc tlirm \nll with grease. 
tlt1• u<.:t..• of llll' 11a\·v and a1·111v a1·e lirailt•d with sta1·s, ~' hr11 yn11. (ire those r ockets. throw in ~ix or rip;lit at a 
~ ·qwntc-.i. &r. Rwia~t.., wliid1 · a1·c tn be- Uonnrcd must time; hut, if you \\oultl have tl1rm all sink. or swim. at !he 
lta\r tlit·i1· rn..,1·c; made it n1· 2 tliarnr:tel"!=i lllnger than the !,~me timr.' .you 1uust dl'iYe thrn1 with an cqual quantily 
rommnn proJMt·lin11; anti affPI' they a1·r fillrd, rh·iYe in a of comp'>S1t1011, and Jhc !hem all tncrl'lhc·r'. 
clo11hlP q11anti1.v of t:lny. tlwn bo1111c1' and pi11cl1 them af- 58. 1'o muhc pipes qf commm1ic~liou, rc1Jach ?JWi/ be 
kl' tit(• t1~1rnl ma1111rr. and fix 011 l':l.C'li a ('HJI. Sig1ial sk.r- used 1llufer ·waler. Pipes for this Jllll'JI HSe mu~t hr a Jit
rnrkds wllhu11t ho11nrf'S, a1·c only sky-rorkrtc; rlosc<J Ile th~c~cr of papPr than thns<.> fol' laud. Ila,·iiig· i·o tl rd 
and n1p\H'4l. TIH'sC" at·<~ Y<'t')' li~l1t, tl11·pef(Jt·c d1J not re- a sufl1L'lf'11t nun1Uc1· of pipe8, and kept them !ill dn. wa<.;h 
q :rir·• ciurli h<'a.t·)· slic-ks l\"l tho-;e witl1 f11adrc.l head-.; fol' t!Jcm~n\•r with drying oil, nntl sC'tl11em tiidi·y; IJ;it when 
\\hir·;i n•a.,1111 y11u mny cut on<' kn.~th of' the J'nl'kl't uff ?1~11 oil.1.lirm. Ira,·e abnnt l f inch at C"a•·h end tin. for 
tlir s!irl~. nr<>lsr· make thPm lhin11C'1·. Sif?;nal t·urkds with Jmnts: ii tliry wr1·c oill•d al~ o\t:r. wltr 11 you rumr t'njllin 
J'('P"l't" :ti'(' fir<-11 in small 111.~lits; and ot'tr11 IJoth thrsr. them !hr pa.~te would no_t stick wltrrc !lit· paprr ic; gi·t·~Lsv. 
and tlioc;r "ilhout l'f'}lt11'ls. a1·e usrd l~w a signal to l.H·giu :\~ll'l' th~ !<'EHiers .nre J0_111cd. and the past<.• clry, nil tlie 
firi11g a rnllrf'fi-111 nl' wol'k"'. JU~111s. J hr_sc: pipes will lie many hour-; unlicr water 

51i. To.fil'r sklf·r1u'l•rls 1<•illund stid;.lf. You must li;wc \\ttliout rt·re1nng :rny dam::i.gr. ' 
a slancl of' a hlcH·k of woorl. a foot diameter, and make 59. Jlortzo11lt.1& '7.c/ieelsfor the 1uater. First grt R l:w~e 
thr bottom flat. i:;q tli:\t it ma) stand stt>:Hl). In the rr11- wMilrn ~)""I w1lhout a liandh:; tln·n. ha"e an ,,rtagon 
tl'e of the !011 of this Llock di· a" a circle 2j inches diame- "heel matlc of a fiat Loar<l 18 mcbes 111 uiameter, so that 
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the lrngth of rac11 si1le will be 11rar sM•cn inchrs: in all 
lhr si<.lcs cut a ~roovr for lhe cases to Jie in. This wheel 
lwiug made, nail it on the top of the howl; then take four 
s.oz. casC's, filled \\ith a p1·opcr chai-ge, each about six 
inrhrs in lr11gtl1. Now to clothe the \\ herl with these 
r:tS('S, gC't some wliiti~lt~IJrown paper, and cut it into slips 
fo111· or five iuches lm1a<l and seven or eight long. Thrse 
slip" bring- pash'd all over on one side, take one of the 
casl'S, a111! roll one of the slips of11aper alwut q. inch on 
its c·1Hl, so that there will t·cmain about 2i inches of the 
pap<T hnllow from the end of the case; this case tie on 
our of the sidrs of the wheel, near the corners of which 
must br holes bored, tl11·011gh which you put theparkthread 
to tie the rac;cs., lJa,·ing tied on the first case at the 
neck and end, put a little meal-11owllc1· in the hoHow pa
per; then paste a slip of paper on the cud of another case, 
the head of\\ hich put into the hollow paper on the first, al
lnwi11g a s11ffirientllistance from the tail ofone to the head 
of' t lie othe1· for the pasted paper to bend without teuinr;; 
till' r;econU case tie on as you did the fi l'St, and so on with 
thr 1-est, cxCl'pt the last, wliirli must br rlosril at the rnd, 
unless it is tn communicate to any thing on the top of 
the wheel, such as fire-pumps or brilliant llres, fixcrl 
in holes rut in the wlwcl, and firell by the last or second 
case as the fancy directs; ::;ix, eight, or any number, may 
be placed on the top of the wheel, provided they ar" not 
too heav} for the bowl. Before you tie on the cases, cut 
the upper part of all thrir en<ls, except the last, a little 
sht·h•ing, that the fi1·e from one may play over the othc1·, 
without being obstructed by tl1c case. Wheel-cases ham 
uo clay drivrn iu their ends, nor pinrhed, but are always 
ldt open; only the last, or those which are nnt to lead 
fil'r. which must be well sr.curct.l. 

The <lcvices in fire--wm·ks arc endl(':s~, varying with 
the fancy of the oprrator; but in the above sketch we 
have given all the theory, and enough of the practice to 
enable any person to adopt with ease whatM·er in the 
art he may chance to see practised by others. 

PYROS, thcpear-ttee, a genus or the pcntagynia order, 
iu the iMsanilria rlass of plants, and in the natural me
thod ranking untlel'the 36th order, pt'lmarere. The calyx 
is q11inr1uefitl; thrrr a1·c five petals; the fruit is an n.p}lle, 
inferior, qui11quelorula1·, a11ll polyspermous. To this ge
nus L.inureus has joined the apple and quince. There are 
J s spC'cies; the most remarkable are: 

1. The communis, or common pear-tree. Under this 
sprcirs are 1·om1wehl!'ndt'tl almost endless varieties. They 
bear theii· flowers a111I fruit upon spurs, arb;ing frnm the 
silks of the hranrhrs from two or tlu·cc years oltl and 11p
wa1·ds; the samr. b1·anchr~ antl spurs continuing fruitl'ul 
for a ,i;rt>at 1111mb1'1·s uf years. The different rnl"irtil'S 
furnish fruit for 11sf' from the beginning of July till the 
monlhs of May anti June next year; which, according to 
thrir times of i-iprning. ma~· be divided into thtee classes, 
summcl'· pca1·s, autumn-pears. and winter-pears. Tiie 
summer-pra1·s ripen in diffl't'ent snrts from the brginn:ng 
ol' July until the mitltlle or e11d of September, Intl a1·e gc
m•rally fit to eat from the t1·ce, or at least do nut keep a 
week or two 1Jefo1·r they 1·ot. The autumn-pears come to 
their prrfection in Ortober, November, and December, 
some ripening nearly on the tree in October and the be
ginning of November, othet'.'i requiring to lie some time 
io the fruitery, while so1ue will keep two months; but all 

the winter-p•ars, though thry attain thrir full growtl1 011 
the tl·ec by the end of October and in November, yet do 
not aC'quirc pe1-fertinn for eating till from the end of No
\ ember to Apl'il an<l May. Those of' r~ch class have dif
ferent properties; sortte being melting, others breaking, 
some mealJ, and some haril and :ulsterl', fit only ror kitrh
en uses. As many of the fiuest sorts were first obtained 
from l4""'rancc, the}: aI'e still continued in must catalnguea 
hy French names. 

2. The malus, or common R.pp1e-tree. The varieties 
of this species are amazingly great with re.-pect to the 
d1ft'c1·cnce of the fruit. 'l'he botanistq contend that the 
wilding, or crab-apple of ti"' woods anti hedges, is the 
oi·igi11al kind, and from the seeds uf which the culth:attd 
apple was fir·st obtained. The varieties of this last 111 

<loubt arc multiplied tu some hundreds in different places, 
having been all fi1·st accidentally obtained from the seed• 
01· kernels of the fruit, autl the approved sorts continued 
and increased by grafting upon crabs or any kind of •P· 
pie-stocks; but although the number of va1·ieties is ve~y 
considerable, tlrnre are not above 40 01· 50 sorts retained 
in the nurserymen's catalogues, These va1·ieties arrive 
at full growth in successi"e order from July to the end of 
October, improve in perfection arter being gatherf."d, and 
several of the winter kinds in particular keep good for 
::~:months, even till the arrival of a11ples the next sum. 

Among these various kinds of apples, some are used 
fur the dessert, some for the kitchen, and some for ryder
making. 1'hose used for the desse1·t a1·e the following, 
placed as they successively ripen after one another. The 
white gcnneting, the mal'garet applr, the s11n1mrr pear
main, the s11mme1· queening, the emb1·cmlered applr, the 
golden l'rnnct, the summer white calvilh·, the snmmrr 
red calvillc, the silver pippin, the aromatic pippin, la 
rcinette grise, la liaute bontc, the royal russetting, Whee .. 
lc1·'s russet, Sharp's russet, the spine a11ple, the golden 
pippin, lhe nonpareil, and the l'api or pomme d'api. Those 
for the kitchen use, in the 01·'1<-r of their l'ipcning. are 
these: the cocllin. the summrr marygold, thr summer red 
pearmain, the Holland pip11in, the Kentb~h pippin, the 
courpendtt, Loan's prarmain, the FrenC'h rennrt, the 
French pippin, the rnyal ruqqct, the monstrous rennet, 
the winter pearmain. the pomme \'iolette, Sprncer's pip .. 
pin, the stone pippin, and the oaken pippin. Those most 
esteemed for cyder are, the Devonshire royal wilding, the 
TL'dstreak apple, the whitrsour, the Herefordshire undf'r· 
leaf; and thf' Julln apple, ordeux annes, everlasting hanga 
c1·, amt ,r;t·nnet moyle. 

The juicP uf apph•s is a menqtrunm for iron. A solu
tion of i1·011 in the juire nr the apples called gol1h•n ren .. 
n('ts, rvaporate<l to a thick consistence, proves an ekgant 
chalybcMte, which kerps well. 

The hest method of presrrving apples for winter use, 
is to let them hang upon the trePs until there is dauger 
of frm;t, to gather them in dry weather, and then to lay 
them in large heaps to swrat for a month or six weeks. 
They ought then to be carefully looked over, all whicl1 
have the least appearance of decay taken out, the sound 
fruit wiped d1·y, and packed up in large oil jar!ll, which 
l1ave been thoroughly scald••d an•I dry, and then stopped 
dose to exrlude the air. If this 11lan is duly obser,•Pd, 
the fruit will keep a long time sound, and their ftesb re-
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1nain 11lunrp; whrrras, when exposed to the air, their 
skins will shriH•l, and thril· 11ulp snften. 

S. The coro11a1·ia, or sweet-scented c1·ab of Virginia, 
grows 12 01· 15 feet high, having angular,serTatr:d leaves, 
pedunrulated umbels of' whiti'ih·ret.I, sweet-scentrd flow
ers, succeeded hy small round crabs, rrma1·kably sour 
and austere. Tlicr~ is one \'ariety, called the evel'grcen 
Yfrgtuian Cl'alJ-tree. 

4. The C.)'t.lonia, or quitlces, of which there are three 
varieties. 

All the varieties of the pear-tree are hardy, ancl will 
succet'.d in any Commun soil of a ga1·den m· orchard. 
1'hey a1·e propagated ~y 'grafting '"'budding upon any 
kind ofpea.,.stocks; also occasionally upon quince-stocks, 
antl sometimes upon whitc-tlu))'f1 stocks; but peal'-stucks 
are genci·ally prcl'cl-able tu all ot~ers fur genernl use. 

It U A 

All ki1u]s of apptrs are propagatrd in tl1C' sanu• ma1J11t•r, 
usiug applc-stvcks instead ul 1wa1·-stocks. Tht• v will 
succeed in any cornmnn soil nf a gardt'n 01· or1.:ha1·;1. a111l 
in any free situation, except in a low am] H'l'Y moi~t s11il, 
in which tlwy arc apt to ca11ke1·, and VCl'J suun go •Jft'. 
In a frial.ile lnam they a1·e gpm•1·:.dly \'e ry successful. 

I1YTHlAN GAMES, in antiquity, solrmn g:uncs r<'le~ 
brated near Delphi, in h11nou1· of Apollo, and in 1·cmem· 
l..n .. rnce of his ha,·ing kiJkd the serpent P) tlwn. 

Tl1ese were held every two years, about thL· month ut' 
Elaphe.lwlion. which answel' to 0111· ~'eh ruan'. The nlC'
bration of tlu~se ganws was attended \\ilh flie PytJ,ia11 
song, io which was celebrated the light of Apo11l) and tl1e 
snpent. The victors were crowm·c.I with IJ1·anchrs of 
laui·el; though, at the fi1·st iustitutiun, the crown was of 
hccch-lcaves. See GAME. 

Q,. 

Q, ~~.~~:!'t i~j=:~~~~hfi:;t:~~;o:ll~t~~it~p~l~~:f: OV~~ i~ 
thus Q, for 500000. Used as an abllrcviature, q signi
firs quantity, 01· quantum: thus, amo11g physicians. q. 
pl. is quantum placet, i.e. as murh as you plea~e of a 
thing; and q. s. qua11tum suflkit, i. e. as much as is ne
cessary. Q. E. D. among mathematicians, is qut.ld erat 
tJcmnnstran1l11m, i.e. which was to Ile de.monstratetJ; and 
Q. E. F. <Jl10d crat faci<•ndurn, i.e. \.\<hirh was to be done. 
Q. D. among gramma1·ians, is quasi dictum, i. e. as if 
it was said, or, as who slionld say. ln the notes of the 
ancients, Q stands for Quintus, or Q11inti11!:i; Q. B. V. 
fo1· q_uod brnc vertat; Q. S.S. S. for· qure supt•a BCl'ipta 
R!lnt; Q. M. for Quintn!5 Mutius, or quumodo; Quint. 
f'or Q11intili11s; ancl Qures. for qurestol'. 

QUADRANGLE, in geome1ry, the same with a 
qu:ithilate1·al figure, or• one consisting of four sides and 
four angfr<;. 
QUADRA~S, the ~uartcror fourth part of any thing, 

pa1'lirulc\l'ly the as, or pound. 
QUADRANT, in gcomrtry, is either the quarter or 

fo11rth pn1-t of a cirtle, 01· the f1111rth part of its circum
fercnn; thr t11Th of which tllrrrfore co11tains 90 <l cg1·et's. 

QuADl?ANT nls•1 denutes a mathematical instrument, 
of greaf use in ::istronomy and navigation, for taking tl1e 
ahitmlrs of the 'rnn and stars, as also taking angles in 
survrying, hci~lits anli distances, &c. 

This instr11111cnt i .~ variously contrived, and furnished 
with clim·reut <lJlpat·atus, arco1·ding to the var·ious usrs it 
is intrnded f1H'; lrnt tlwy have all this in common, that 
th".Y ronsist ol' t111~ <111a1·trr of a cil'cle, whose limb 01· 
;u·ch is 11ividetl into 90°, &r. Snme have a plummet sus
pruded from the Cl'ntre, and are fur11ished eithel' with 
plain sigl1ts, or a tdt•scope tu Jnok th1·ough. 

The princi1ml arnl most useful quadrants are as fol
lows: 
QuADR~tN't, the co11unon, or surveying. 'This instru

mr11t ABC. fig. I. Plate CXY. Q11ad1-ants, is made o[ 
brass, or wood, &r.; the limb or arrh of which BC iR 
divitlt'd into 90°, antl t'arh of tl1"se is farthrr flividetl into 
as many cqu:1I parrs as the spare wili allow, either dia
gonally or otherwise. To one of tile radii AC, are fitted 

two moveable sights; and to the centre is sometimes also 
annexe~! a label, o~ mnnab le index, AD, braring two 
othel' sights; but mstead of tht•se last sights, there is 
sometimes ~tted a telescope. Also from the centre bangs 
a tlirratl "1rh a :rlummet; and 011 the ~ 111ule1· side 01• face 
of the instrument are flttetl a ball and snrke.t. by means 
of wh~~h _it may b~ }111t into ~ny position. The gcne1·al 
use at 1t is for t..i.king angll"~ rn a Ytwtiral planr, compre
}1endcd under Pight lines going from the t'f'ntre of the 
inSll'l11ncnt, one of which is ho1·izontal, and tlJL• utlier is 
liil'er.~ed to some ~isilile point. But brs idcA U1e p:H'ts ahov~ 
dcscr1betl, the1·e 1s often adtk•I on the fare, nc~r thr trn
tre, ~ kind of comp~l't11.1ent .t::F, ('a ltcd a q ua1frat; 01· gro. 
mcfrir:al square whic h 1s a kuu.I of !-ivp:u·ate in';t1·nme11t, 
and is par.ticu)a1:ly useful i~·· altin1clry aud longimctl'y, 
or measur111g hc1~hts and d1;stancns. 

ea~l~h~~ ~1:~a~~a~l~e11;>~~·11~6 ~;~~~eil\~1~~1~::~1~·~1;i~~:~~t"~! ~;i 
p~1·allcl t.o that of' the eye anti the olijerts whos1~ angulal' 
d1stanc~ rs to be takl'n. '1.1hus, f111· observing heights ot· 
d~ptlls, its plane 1~1ust be disposed YC1·tically, or pr1·pen
d~cular to ~be ho1·1znn; but to take lio1·izo11tal angles 01• 

d.1stances, its plane must be disposed parnllcl to tlie ho· 
r1zo11. 

. Again, height~ and .'lista1~ces m<1y bP tnkrn two WR)s, 
viz. by 111ea11s ot. tlie fixed sights and pl11111mrt, or by tile 
labrJ; as also, .t·~thcr ~y the dPgt'Pt'S on the limb, 01• by 
the qua.d1·3:t. 11.rnsJ f~g. 2. shows the lnl'lflller of' taking 
an a'.1gle of elernt.wn with tl11s fJUadra11t: the rye i,c; applied 
at C, a11d the mstrumt•nt tu1·ned \'l'1·tira1Jy about the 
t'C'lltrc ~' till tlw olJject R is sc·en thr<rn~h tlie si.~lits on 
the 1·adms AC; then the angle of devatiun HAH made 
witli the lull'i~ontc1l li.11 e KAH, is f'IJUal to thr angle' BAD, 
madr by the plumO l111e a11d the other radius of the q11a1l
rant, and the qua11 tity of it i., ~hown l>y the tlcg1·ecs in 
tilll •rch B D cut off by tho plumb line AD. 

QuADllAN'l', <1stronomical. St·c OesP.K'\o'ATORY. 

Q UAD RANT, ~ole.'s, is a very us rfo l instrument, invrn~
ed l>J ~1·. BrnJamm Culr. It run"\ists of six part.,. \'iz .. 
the staff .. AB, fig. ~; the q1~adrantal a1'Ch DE, t lll' l' I." ¥ants 
A, B, C; and their vrmter FG. The staff 't a bar, f 
wood about two feet long, an incb and a quarter broad, 



a1H1 ol' a bt1flki\·11t thirk11rss to prrvrnt it from bend
ing 01· \\;il'ping. Tiie (jlladnmlal 3i't'h is n.bo of 
"rnrl, nntl is (li,·itk<l i11to degrrcs, ?.ll<I thit·d parts 

:~~ (~.<~1:::~,~it:~~ :i·~·ar;\i~~~! c~;,.~lii~tJii1:i 1:~h/;;~h1~1~e:~1~1 ti:~ 
u'11trc oi' 1 lie quad1·a11t by a pin, alJout which it ca-

~it~;1·11:1:~-~,r~;1cl1r~~;:;',:f':~!i1,;i1\a~1~-1IA oi~c \~.::~1~,1 )~~~cp~;.l~:·1~~~: 
cularly 1,11 the end of ihl' staff A, Uy mi:-ans of two screws 
p<>ss111~ tlwwgh ih foot. In tile middle uf this rnnc is 
i!l'illt'li a :-.tnall linlr, tbnrngh \\ hiclJ the coincidrnce or 
mrcl ing of the hol'izon and sola1· spnt is to Uc "·icwcd. 
Tlic liol'iznntal nrnr Il i'i alJont an inch b1·o:u.1, and two 
inches ainl a lialf higl1, having· a slit cut through it ~lf 
1H'fl1' an inrh lunp;, and a qua.1-ter of an inrli U1·oad; .!Ins 
,·an(• is fixNl in the. cc11lrc.p111 of the i11stl'llmrnt, in a 
pcl'prn:!icular p·1~:dtiot1~ Uy ml'.'n.ns of two SCl'ews passing 
tLl'Ouµ_·h its foot. h,,. "bich its position with J'espcct to the 
si5hl-Y•llle is ah'"')<; the same. their angle of inrlinatiou 
Urin~ c•qual t 1 i 45 ckgrces. 'I'hc sha<l('-vanc C is com
posi'.d of 1wo lirnss platrs. The one" hich scrn~s as an 
arm, i;; a!Jout 4! in(:h('8 long, and t of an inch !.>road; 
IH·it:).l.· pinned at onn rnd to the upper limb of the quad-
1·~uil ln a s~Te\\, al;nut "hicl1 it ha~ a sm<'lll niotion; the 
o: ht'!' rncJ }jo:; in t/1('. a!'Ch, ancJ tl1e )1JW{'J' rdgc Of the arm 
i::> <.!ii'L'Lh•d to the 1J1id<ile of tlic cc11t1·c-pin. The other 
plate, '' Jdch is p1·oprl'iy thr \':rne, is about two inches 
lon~, lwin,; fixed )h'rprntlktdarly t() the olhe1· 11Jate, at 
al;nut hait' an inch di'"itan.-·c frnlll that coli nrxt the arch; 
this n:i.m· ma)· Uc usl'tl ('itlirr by its shadr, or IJy the so
lar sp1it rast by a co11nx lens plated in it. Aud l>ccause 
the \\Ood-\\'01·k is ol'lcJ1 sul>j£'rt to \Va1·p 01· lwist, there
fore lliis \·a11e. may be 1·cctitird Uy means of a sr1·t•w, so 
1!iat the warping of Ilic i11sfr11me11t may orca~ion 110 er
ror in thr obscnatinn, \i ldrh is pcrfo1·mrcl in the follow
ilig manm•r; St't the lint' G on thr \·rrnie1· against a degree 
of tlie uppct• limb of' Uw <p1a1.h·a11t: Hnd t111·11 the srrcw 
on thr I.Jae ksi<le of tl1c lin1l> fo1·ward ol'liarkwarll, till tile 
holr i11 the :-;i~:!L.Yam•, the centre of the glass, and the 
sunk spot in the hn1·izm1-vane. lie. i11 a right line. 

'l'o jintl the s1;n·s alfit1u!e by this inst1"11m~nt. Turn 
yotll' b:lck to 1he sun, holding Llic staff of the rnstrumc11t 
wilh the 1·ight hand, so that it is in a vertic<ll plnne pas
sii1g- 1!1!'nugh the sun; apply one eye to the sight-vane 
Jonking tli;·ough tl1<1t and L11e lrn1·izo11-\·a11ctill the hnl'izon 
is seen; \\ ith tile lrl't lia11<l slide the quad1·a11tal arl'h 11p
\Vrt1·d~. till the sola1· ~pot 01· shade, ca!it l>y thr shack-,-ane, 
falls dinctly up•Jll the spot UL' slit in the linrizon·vanr; 
tlt<'H \\ill tliat pad of lht' <fuadrnntal arch \\liid1 is raisctl 
alJ·1\'C G or· S (arc·oi·tlin.!; ag the ol>servatinn rrspects 
cithc1• lite snlnl' spot or shade), show the altitude ul' the 
sun at that time. But fu1· the meridian altitude, the ob
se1·,·athn must be CtJntinued; and as the sun appl'oadtes 
the mll'it!bn, thr sra will appear 1hl'Ough the horizun
Vttnr, which compl1·trs the observation; and the ckg1·c·es 
rrn:I mi ii Utt s. ru1111trtl as hcforr, will give tlic sun's me
rir\iau allituc{e; 01· tlie deg1·ers counkd from the lower 
limb npwai cl:;;, ''ill ?,"iYC the zenith tlistanre. 

Qi_-' nnA:'iT! Col/ins's or 811llnn's. fig. 4, is a strreo
grapltic proj1·rtion of 011e quartc1· ul' 1he sphere ltt"lwecn 
the t1·11pics. •1pon the pl<ine of lhc erliptic, the eye b"ing 
in it!'i north pnk; amt fitted to the latitude of Loudon. 
The Jines running from l'ight to left, arr pa1·alkls of al
titude; and those cros~iug them are azimuths. 'I'hc smal-

kr of thr two circles bounding the projection, itt one 
quarll~i· of lhc tropic of ~<1.pricurn; and the g1·ealet• is a 
qual'tl'r c1[ tile t1'opic of Cancel'. The two ecliptics are 
th·awn l'rnm a point 011 the ll'l't edge of the quadrant, with 
tile cha1·actc1·s of the signs upou them; and the h\u ho
rizons arc drawn fro111 tlic sa111c point. Tlic liuilJ is dt
ridctl Uoth into degrees a11t1 lime; and by ha,·in,i; the 
snn"i.; altitude, the h1wr of the da) may lrn1·e tie found to 
a minute. 'J he q atlr::\nlal :u-ches next the centre ron
tain the calc11dal' uf months; au<l u11drr them, in anuthur 
a1·cii. is the sun's (_le li11atiun. On the projection are 
placed stwt•ral uf the must remarkable flxcd st:-u·s between 
the t1·c1pics; and the next l>clow the pt·ojccliou are tlte 
quad,.:rnt and line of shadows. 

'1.'o }incl the ti'll'W of the snn's risillg 01· setting, his mn. 
pllludc, his azi1mi..th~ hour of the day, ~·c. by this_ q1rnrfrant. 
La)' the tlll'cad on tile d'.lY of the montl1, and IJ1·i1q; the 
bead l<! the ]H'c1per eclipuc, ~itli~r of' suminl'I' or wi11ter
acroul1n,; to tile season, w/11cli 1s called rectifying; then 
by mu\'ins· tile tll1·t·acl lH·;ug the bca<.1 to tile hol'izun. in 
which ca~e the thread wi/J cut thr Jiml> in the point of 
the time of the s~11's risi11g 01· s.f'tting befol'C 01· after 6; 
and ~t the same tune tile l>ca1l \nil cut the horizon in the 
cleg1·ccs .or the .sun's amplitude. Again, obsrn•in.i; Ott 
sun's altitude witli the quad1·a11t, :i.nd supposin.~ it fom 11l 
to Ue 45° on the 5th ot' May, lay the th1·catl oVt'r the stll 
of May, then b1·ing the l>catl tu lhc summer rcliptic, and 
carry it to the paral lel of altilulle 45°; in "hie Ii cas1; the 
thread will cut the JirnU at 55° 15', and the hour will be 
seen among the hour-lines to be either 41 m. p:ti:it 9 in 
the morning, 01· 19 m. pa~t 2 in the afte1•noon, Lastly, 
ihe bead shows among the azimuths the sun's Uistance 
from the south 50° 4 t '. 

But if the sun's altitude is less than what it jg at 6 
o'rlock, the operation must be performed amon.r; tlioc1e 
parallels alJo,·e the uppel' liorizon; the bead hciug recti
fied to the whiter ecliptic. 

QUADRANT. gu.n11e.1' 0S, fi~. 5. sometimes called thr gun. 
nrr'~ squarC', is uscLl for 1•irn\ting anrl pointing ranuon, 
mortars, &c. a1HI consi . ..,tR of twt> U1·anches, citilrr of W!lOd 

or h1·ass, brtween whieh is a qua<franfal arch dilidcd in
to 90", all() forni"lhed with a thread antl plurnmrt. 

'['he use of thiS instrument is very easy; fo1· if t/ie lon,;-
er hranrh, or IJat', is placed in the mouth of' thr. Jlit•cc, 
and it is rleva.trd till thf' plummet ruts thl.' ti<'gree m·c<'S· 
sary to liit a proposed nbjPct. the thing is dnlll'. 

Somrtirnrs on the sidt·s of the lon.;rr lnr, ill'P' nntell 
the division of <li:unetc1·s and wtights of iron balls, a'"i al
so the bo1·es of pieces. 

QUADRANT, G1t.nter'S, ~O railed from its inventor, rd
munrl G1111t<'r, (fig. 6) l.H•':.i!les the apparalll<i\ rJf otlwr 
quadrants, has a sferrog1·a11hir. pr11jerfion of th£' sphrre 
on the phnc of the r<j11i111wtial: and a).,.o a rakndnr of 
the month", next to thr (Ji,·ishnc; of the HmlJ; by whirh, 
1.a·~illrs thr rommon purpo"ie~ of nthc1· quatl1·ant'i. sen·ral 
usrfnl <1urstionct in nst1·onomy. &r-. arc rasily res l\'ed. 

U.-.e of Gunter·.~ qnculrrmt. 1. To find the sun"s 111rri
dian ai'fit11cle for m1y givf'n day, or ro1ncr~ely th1· dny of 
thr yrar an'IWPrin~ to any given m~ridian nllitudt'. Lay 
the 1hrratl tr> the day of the month in th(' Rcnl1• nrxt the 
lim\J; tht.>n the (legrce it cub~ in the lim!J is tl1r s•rn'~ me· 
rid inn aJtit1ulP. An<l. contrariwisr, thr thread being set 
to the meridian altitude, it shows tLe day of the month. 



QUADRANT. 

Q. To find the loom· of lhr day. Ha,•ing put the bea1l, 
which ~Ji<k~ 011 tltc threa1!, to the sun's place in the 
e li11tiC'. ohscn·c the sun•s altitude by the quadrant; then 
if tl.w IH•ad i~ J:iit.I uVL'I' tin· tiamc i 11 the limb, the IJca<l 
will fall 11pr111 the hour rerpii1·c1l. On the conti·ary, lay
ing the lll·<ld 011 a giYcn hou1·, haviug first rcctilic1\ 01· 
set it to the sun'.; place, the degn:c cut by the threatl on 
the li111l> t;"ives the altiu11le. 

Note: the bead may Uc l'Prtifird otherwise. by bring
ing the tlirend to the day of tl1c uwnth, a11tl the bead tu 
the hou1·~line or 12. 

3. To find the sun's tlcrlination from his place .i;iven, 
aml the rn11t1·;u·y. lll'ing the l>l'<Hl to tlic sun's place iu 
tlic ccliplk, ancl 1110\ c the t!11·ead to the line nf dediuatiun 
E'l', so 5hall lhu Ucatl CL1l the deg1Te of tlt-c:lination re
quired. Ou the contr:.u·y, the Ue:td Ucing adjuskcl to a 
given dedi11alio11, ant.I tile tl11·ead 111und to tlie ecliptic, 
the bca1l '"ill cut the !:iUll'l:i pl<1rc. 

4. The sun's place being !;'iven, to flnd the rig lit asrrn
sion, or contral'iwisr. Lay tlw thread un tl1t sun's plarc 
in tile ecliptic, and thr tlcgrrl:' it cuts 011 the lin1t> is tile 
1·iglit asCC'11s10n sought. And tlie conn.'1·sr. 

5, 'rhcsuu's altitude bl:'i11g· giVl'n. to fintl his azimuth, 
and contr;u·iwise. Redify t/Je beat.I fo1• the timr, as in 
the &ccon<l al'tirk, and ohsrrrn tlic sun's allit\Hk; b1·i11g 
the tlu·ead to the co111ple111!•11t of that altitude; then the 
bead will gh e the azimuth sought, among the aziinutl1-
Jill('S, 

QUAORANT, Ilatlley's, (fig. 7) SD rallrd fl'Olll its inVC'lt
tor, Joliu lladle), C'Mj. is now unh·e1·8ally used, as tlrn 
best of' any for nautical nnd othtW obscrv~tions. 

Descriplionfor Jlrmlley's quacl1"finf. Fig. 7, 1·e1Jrcse11fs 
a quacl1·:rnt, 01· ur:laot, t,f' the common conHtl'tlction. The 
fulluwi11g pa1·ts a1·c those wl1ii,;h 1·er1uil·e the pa1·ticula1• at
tention Of tile obSl'l'VlW: 

J. BC tloear1·. 
l I. AD the index, ab the nuuius scale. 
II L E the i11tlex-glHss. 
IV. F' the l'u1·e lin1·i:wn.glass. 
V. fJ tlic>. bark lu>l' izr1n-glass. 
VI. K tlic clark gla8SC's 01• screens. 
'11. Ill tlu~ ,·am·s 01• sight~. 
VHJ. 'i'hl~ al'c BC is calkd the lim1> OP quadr:'..11~ 

tal arr; the arc cd, l)' ing from o towanls 
the right, is ca.Jied the arc ofexces~. 

The qnntlrant consists of an a1·c BC, llrmly attached 
to two 1·aUii~ 01· bari:;, AB, AC, "hich nre stl'('11gthcnc<l 
aml bound togetht.•1· by Urn two h1·acrs L~.I. 

The index D is a. flat hrir or b1·ass, that tu1·11s on the 
cenll'c of thC' ortant. 1\t the l1)wcr e11d or the irnkx tl1 <'rc 
is au obloug open in . .;: to one sitle ol'Lhis oprning a vernic1· 
is fi:xrd, lo subdivillL' the dirisio11s or tlic arc; at the lJnt
tom 01' Cllll 01' tJie indf'X t!JC'l'l' j::; n piCCC Of lJl'HSF, wliith 
bends under the arc, c·n1Tyi11g· a spring tu make the n1 -

llin Ill' dose to thr- cli\i .... i1H1s: it i-. Riso f'ul'llishccl wilh a 
sr1·1.•w to fix the inJrx in any 1kslh.:U position. See Ycu
NH'.H. 

The ri1·r11Jar a1T9 on the nr~ of the quadrant are rlr·a\\-n 
from flu• rrntrc on which tltr iiulex tu1·11s: the smalh·<>t<·x
nntriril)' i11 Ilic axis of the index \\oult.I he p1·od11l"li\·c of 
COll\iidl'l'abll' t'l'l'Ol'S, 

The position of the index on the arc after an obscna-

tion, points out the number of tlrgrces nnt] minutes con
tained in the obsenc1l angle. 

Upou the index E~ a11J near its axis, is llxetl a plain 
spcculun1, 01· mi!'l'Ol' of glass, quicksih eJ'cd. It is set in 
a llrass frame, and is placed so that the f<tce of' it is per
Jle11dicula1· to the plane uf tl1c instl'umcnt; tlds minu1· IJ~ . 
i11g fixed to the index, mo\"es along "ith it, aud l1as its 
dil·ection chauged by tile motion tlit>reof. 

This glass is designed to 1·ccei rn tile image of the sun, 
01· any othel' object, 8, and retlec:t it upon eithrr of the 
two horizon-glasses F ant.I G, accon.ling to tile nature of 
the ollsPrvatio11. 

'J'lie i.Jruss frame "ith the gla~s is fixed to the incl ex 
by the sc1·ew C; the other scl'cw ~c1·ves lo replace it inn. 
pel'pendicular position, if by any accit.knt it has been 
dc..a11getl. 

'l'lie index.gl ass is often <.liritkd into two pal'ts, the one 
silve1·ed, tlic olher LI lack with a small M'l'l'l'll in front. _l 
single black surface ht1s iudrcd some atbnnh1ge~; but if 
the glasses cu·c well sekdctl, there is litllc da11gc1· to he 
apprtl1c11dcd of crro1· fnnn a want of parallelism; mDl'C is 
tu lie fca1·cd from tile surfaces not being Oat. 

Ou t11c mt.lius AR of the octant, :'\l'c two small sprcu
h11ns F and G. The surface of tlic uppe1· 011c is pa1·allel 
to the index glass, \\hen the cou11ting division of the in
dex is at o 011 lhe <ll'c; but the su1·farc uf the lower one i~ 
pcrprudicular tu the index-glass, "lien the index is at 0 
deg1·ccs on the al'c; these 111i1To1·s l'ccei\'e the 1 eficctrtl 
l'a)s from the object, and frnnsmit tl11·m to theohservt1'. 

'l'he liol'izon-glasses a1·e not entil'dy quick.sd\'C'rcd; 
the uppc1· one F, is 011ly sihrel'ed 011 its luwc1· pa1·r, (){' 
hair uoxt the quadrant, the other half' 1Jci11.~ tJ·anspnrrnt; 
and t~1c lrntk pa1't or the f'rame is cut awny, that 11othi 11p; 
way 1mpcdo the sight tlil'o11gh the uti:sih'crccl part of' the 
glass. The edge of lhc \'oil o\' this glass is rtcal'iy para!. 
h•l to the plane of the instrumcut, aut.1 ought to Ue very 
sll~u·p, and without a flaw. 

'l'he othcl' hol'izon-glass G, is silnrNl at both enils; 
in tlrn middle thc1·e is a transparent ~lit, tlirough \\liirh 
tlic horizon, 01· other object, may be seen. 

Each of these glassr5 is set in a brass framr, tn which 
tht•1·l• is an a'.\b; tl1is axis pas<;t'~ throu~h the wonil.wor·k, 
and i~ littcd to a lcr,•r i•Jl tbr und1.·1· ~ide of tlit' fJU;ulrant; 
~>y U11:" lerc1· th,~ gla~s nrn.y be turned a few dep;rrrs 011 

!-t-:s axis, 111 ~-wdu· to ~rt 1t pat·alkl to tile indrx-glas-:. 
I lie leve1· ho.s a c0Mtr1rance to t111·11 it ~ltrn Iv~ and " lld
to11 to fix it. To st't t!ic glasses perpr11diCula1· to tho 
J>lnue of tho tpmd1•;rnt, t!trre al'O two sunk SCl'CWS, 0110 
l>l.'l'ot·c aml one l>d1intl e:wh glass; lhrse srl'ews pass 

.th1·011gh lite platu on wliic!i the fr;.um: i:; fixed, into an
olhCI' plate : -;o tli:it by lunsening Dill' an<l tightcnillf;' tho 
01 lil't' of thl':-\1' SCl'C\'S• the dii•crtion or tl1l' fl'<ltn(' with it~ 
minn1· may llt:' nlil'to..:cl. nnrl thus be set pcrpc11t.lin1ltll' to 
Ilic plancuf tlu.: instrument. 

T'IH•1·r fll'C' twn retl OE' cla1·k glttssr<;, and onr ~l'C't'll r:nc 
Ki lltt:y a1·l~ 11s<'ll to p1·t~n'11l tl1e lni.~lit ra; ~ ol' thr "1111, 
01· the gLu·~ ot' !hr mno11, fnm li11rtin:; the nc ~t 1\ie 
lime of ol>sl'natiou. 'l'hl')" al'\' rarh c11' 1lin11 !-d i;l a bra~'i 
frame, which turns un a n·11tn·; so th;,t lht·y may he 
11secl SC'pa1.,·'d.h 01· fugd11f'l' 1 :is tl1r h1·i~ht11rss d' t~1c 
sun 111.1y l'l'C)llll'<'. l'hc :;1ee11 g-ln~.i mar lie 11st•tl also 
alone, if the sun is ve1·y faint; it is also u.ed for taking 
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the alt1hule of the muon, an<l in ascertaining lier dist.rnce 
from a fix.ell !;la1:. 

\\,.h('u t hl'sc glasse~ a1·e used fm· the fore obc;l•rvntion, 
fli<'y an· lixl'd a~ at K; whl'n 11sc<l fur the back obsCl'va
tion. i::l' Y a1·e 1·rmo,·cd tu N. 

Ear.h of the ram·s, 11 an1l I, is a perfn1·ated piere of 
Lrass, 1ksig11rtl tu tlircrt the sight pat·alld to thl" 111ane 
11f tlie fJuadl'ant. That'' hich is fixed at 1 is used for the 
fo1·r, the ollu.·r for lht• bark, obsl'J'Vation. 

The vane I has two holes: oue exactly at the height of 
the quirksilvet·ed edgr of tin• horizon-glass; the other 
somewhat liigher. to di red the sight tu the middle of the 
transpa1·cnt part of the mirror, fot• those objects whirh 
are bright enougl1 to be1·eftccted from the unsilvered part 
of the mi1·1·01·. 

Directwns to holtL the i1Lstrnment. It is recommernled 
to suppo1·t the weiglitof the i11stt·umcnt by the right hand, 
aud rescne the IC'tl to govern the index. Place the thumb 
of the 1·ight Ii and against the edge of the f}ttad1·ant, urn.lei· 
tile S\Hlling pa1·t of which the fore sight I stands, ex
tc11ding the linge1·s across the back of the quadrant, so as 
to lay hold 011 the owosite edge, placiug the fore fi 11ge1· 
above, and the othcl' fingers below the swelling part, or 
near the f1u·c horizon-glass; thus you may support the in
strument convc11iently, in a ve1·tical position, by the 
right haud only; by resting the thumb ol' the left hand 
against the side, or the fingl'rs against the middle bal', 
you may move the index gradually either way. 

In tlu~ bark observation, the instrument should be sup~ 
J>o1·te1l by the left hand, and the index be govemed by 
the 1·i!':ht. 

or the two objects which are made to coincide by this 
instrnmrnt, the one is sec.·n directly by a my passing 
through, the othc1• by a rellectcd ray from, the same 
11oint of the horizon.glass to the eye. This ray is called 
the vh1ual ray; but "lwn it is considered merely as a 
line dra\\ n fl'l•m the middle of the horizon-glass to the 
tcye-holc of the sight vane, it is called the axis of vision. 

The axis of a tube or tcl<scope, used to direct the sight, 
is also caJlcd the axis of \'isinn. 

The q uadl'ant, if it is held as before dir·erted, may be 
ea5ily tul'ned round between the fingers and thumb, and 
thus nrarly on a liue parallel to the axis of vision; thus the 
11Ja11e ot' the quadrant will P<·S• through the two objects 
when an observation is made, a circumstance absolutc.'ly 
Jlt'Cl'SSal'y, aml whirh i., more readily etfer.kd when the 
instn111w11t is furnished "ith a h:lesropc. Within the te· 
kscope are two pa1·allel wirl's, which by h11·ni11g the eye
gl'"s tube may be brougilt pal'allcl to the plane ot' the 
q11a1h·ant, so that by bringing the object to the middle 
b:·twern them, you al't' ce1·lC\in of having th~ axis uf vi
sion pat·alld to the ]llanc of lhe quadrant. 

Of the observatious. There Ol'e two sorts of obse1·va
tions to be mailc with this inst1·ument: the one is when 
the hark of the obsc.·1·\·er is turn ell towards the object, and 
the..rf'ol'C called the lrn.ck obsc1·\atio11; the other when 
thr fare of the obs('J've1· is tu1·11ed to\\ anls the object, 
"birh is rallrll the fure oli~el'\ijfio11. 

1'v reel ijy tl.e instrument Ju1· I/le Jore obscn:atio1'. Slack
!'11 th e s1..1 e" in the mill Ult uf' the liandlc bel1inll the glass 
It'; bring· the imkx duse to tile buttnn h; hold the instru
mrnt in a vntical 1u ·sici un. \d1h the arcl1 tluwnwards; 
look through the 1 ig11t-haud hole in the vane J, aud 

thl'ough the transpai•ont pa1·t of the ~lass F, for tho ho
l'i~.on; aud_ if it lil's in the same right linr with thr. image 
of the honznn seen on thr siln~1·ell pal't, the gh'i~ F is 
rightly adjusted; but if the two horizontal lines dis
ag1·ee, turn the RCl'CW which is a.t tl1e rnd of tht• handle 
backwa1·d 01· forward, till lh11se line's cui11C'ide; then fas
trn the mi~itllc screw of the handle, and the glass is 
rightly ad.1 •1>tetl. 

To take lite sun's altitude by the Jore observation. Ila\'. 
ing fixed tlie sc1·erns above the horizon-glass F, and 
suitrd them proportionally to the strength of the sun'11 
rays, turn your fare towal'tls the sun, holding the irn~tru
ml'ut with y1111l' right liamJ, by the bra('es r ... and M, iu 
a vertical po-;ilion, "ith the arch downwal'd; put your 
eye close to the 1·ig·ht-ha11cl hole in the ''anc I, and view 
the horizon thl'nugh the transparent pa1·t of Uic hmizon
glass F, at the same time movin.i; the index D with the 
Ir.ft hand, till the reflex sola1· spot coincides with the line 
of the horizon; then the degrt!es counted from that e11d 
next your body, will give the sun's altitude at that time, 
observing to add or subh'act J 6 minutes according a~ the 
upper or Jower edge of the sun's rcilcx image is made 
use of. 

Bnt to get the sun's meridian altitude, which is the 
thing wanted for finding the latitude, !he observatio119 
must be continued; and as the sun approarhes the meri
dian, the index D must be continually moved brn ards 
B, to maintain tlte coincidence between the reflex solar 
spot and the hol'izon; and consequently as long as the 
motion can mai11tain the same coincidence, thr olJserva
tiun must be continued till tl1e sun has reached the meri
dian, and begins to descend, \\hen the coinridence will 
require & retrograde motion of the index, or towards C; 
aml then the observation is finished, and the degrees 
counted as before will give the sun's meridian altitude, 
or those from B will give the zenith distance; observing 
to add the semidiametcr, 01· 16', when his lower edg1' is 
brought to the horizon; or to subh'act 16' when the hori
zon ant.I up11er edge coincide. 

To take the altitllde ef a star by the Jore observation. 
Through the vane H, and the t1·ansparent slit in the gl ... 
G, look directly to the star; antl at the ·same time move 
the index, till the image of the ho1·izon be Ii ind you, being 
reHectcd by the great spcculum, is seen iu the silverrd 
part of G, and meets the star; then will the index •how 
the degret>s of the staa-'s altitude. 

To rectify the instmment for the back obscrt'lltinn. 
Slacken tile screw in the mit.l<lle of the handlr, behind 
the glass G; turn the button h on one side, and bring !he 
index a~ many degrees l>efore O as are equal to double 
the diIJ ol' tile hol'izon at JOlll' height abo\'C the water; 
!mid the insh·ument ''ertical, with the arch dowuw::trd; 
luok tlu·ouglt the hole of the vane II; ant.I if the horizon 
s~cn tl11·ough the transparent slit in the g-lar;;s G, coin~ 
cides with the image of the ho1·izo11 seen in thr silnred 
part of the same glass, then the glass G is in its p1·01)1·r 
position; but if not, set it by the Landle, and fa;ten the 
suew as before. 

To take the S1Ln's altit~dc by tit£ back observatio:i. Put 
the screens as at K; and in fll'OIJOl'tion tu the str·t·nglh ur 
faintneRs of tile sun's rays, let either one or both or nti
tl1er ul' the frames of those ~lasst'S be turne<l close tu the 
face of tbe limb; hold the iutl'Umrnt in a ,·ertical J>osi· 
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tion, with the arch downward, by the braces L anil M. 
with the fl'ft hand; turn your l.rnck to the sun, aml put 
ene rye close to the hole in the rnne 11, oltset'' ing the 
ho1·izun tl1J'Ollgh the tra11sp::u•c11t slit itt the horizon -glass 
G; "ith the right hand move the index 0, tiJI the reflect
ed image of the sun is ;,ecn in the sil rn1·ed part of tile 
glas.ci G. and i11 a right line with the horizon; swing 
your bod)" to and fro, and if the ul>sel'\'ation is well made, 
the sun's image will he ob:iet·ved to IJl'ush the horizon, 
and tlte drg1·ecs reckoned from C, or tl1at pal't of the 
arch fal'thest from your body, will give the sun's alti
tude at the time ol' obscr,·atinn; ob~m·vi11g to add 16', or 
the sun's scmidiameter, if tl1c sun's u11pe1' edge is usc<l, 
and subtract the same fo1· the lower edge. 

'rhe c..liJ·ection just given, for taking altitlllles at sea, 
would IJe suffic:h·nt, IJnt for two corrections that are neces
sary to be rnac..le l.tel'01·e the altituc..lecan be accurately de
tcrmine<l, viz. one on account of the ol.tservet·'s eye being 
raised above the level of the sea, and the otl1er on ac
count of tlie refraction of the atmosphere, especially in 
small altitudrs. 

The following taltlcs, tlierefore, show the corrections 
to be made on botli thC"se accounts: 

TABLE{. I TABLE {{. 
Dip of the hori· Refraction of the stars, &c. 

:~;~h:f\tl~~;;· 1 :i~fl~~1 Refra::~~lliltl :~~i~~e I ::c:-
the eye horizon 10 deg rn deg 

Fe( !f fj ~~-~~ 11

1 

;°~-~-;~ 
5 2 8 I 24 29 I 20 35 

I 0 S I 2 17 35 25 2 

l! Hl I Yl l!H! I ~! 
;~ ~ :: I 1 ~ I ~ ~: 11 ~~ I ; ~ 
General r1tles for these correctio11.s. l. In the fo1·e ob. 

servations, add the sum of both cOrrections to the olJ. 
served zrnith distance, for the t1·ue zPnith distance; or 
sulttract the said sum from the obscl'Ved altitude, for the 
tl'ue onr. 2. In the back obscl'vation, a.lid tile dip amt 
eubtract the refraction for altitudes; and fo)· zruith dis
tances tlo the contra1·y, 'iz. subtract the dip, anti add the 
refractio1~. 

Exa.mple. By a back observation, the altitude of the 
s1111's lower ellge was found by Hadley's quadrant to be 
25° 12', the ey~ being 30 feet above the horizon. Ily 

!':~ ;;~]~:: ~!1~!!~1:,.011 ~~,~~~tis 5
1 

14
1
', and the refraction 

Apvar. alt. IO\Ht' limb 25c 12' o" 
Sun's scmidiametcr sub. o 16 o 

Appar. alt. of centre 24 56 3 
'VOL. JJJ. 42 

Dip of horizon, atlcl. 5 14 

25 1 14 
Refraction subtract 0 2 I 

True alt. of centre 24 59 IS 
In the case of the moon, besidrs tlie two Cul'l'ections 

al.Jorn another is to be made for her JMrallaxes. llut 
fo1· all tl1ese particulars, see the recJldSite tablet; for the 
Nautical Almanac; also Robel'tson's Navigation, \'OJ. 2, 
l'"· 340, &c. o~it. 1780. 

2. Si.nical r111adrant is one of some use in navigation. 
It consists of se,e1·al co11centt·ic quadrantal a1·cl1es, divi
ded into eight equal parts by means of i·adii, with paral
lel right li11es crossing each other at 1·i.i.;1Jt angles. Now 
nny one uf the al'Ches, as BC, fig. 8. in the Plate, may 
1·eprc::.c11t a quadrant of any great cfrcJe of the sphere, 
but is chiefly used for tl1e hor·izun or mel'i<lian. Jf then 
DC is take11 for a quadrant of the ho1·izon, cithe1· of tt1c 
sitles, as AB, may represent the meri<lia1~, and the otJie:.• 
side AC will represent a pa1·allcl. or line of east and 
"est; all the other lines parallel to AB 11 ill be also me
ridians; and all U1~se puallcl to AC, cast and \\Cstlines, 
or pualleJ,c;;, Agam, the eighth species into wl1irli tl1e 
arches al'e divi~ed by the radii, represent the eight point.'i 
?f the compass ma quarter of the horfaon; each coutain
rng 11° 15'. The arc.II .BC i_s likewise divided iuto 900, 
and each d?gree suhd1v1dcd mto 12", diagonal wise. 'l'o 
the centre 1s fixed a threat], which being laid o\·er any 
deg1:ec of .th_e quat.lrant, serves to divitle tlie liol'izon. 

!~. tl_1e sin1cal .quadr~nt is t<tkcn for a f.lurlh p~u·t of the 
mu1dian, one side of 1t All may be takP11 foi· the corn
mo_n r~dius of the meridi~n, 01~c side of it AB may lie 
taken fur the common radius of tlic llll'l'idian and t•riua-

~~~:·1~'."1 ·~~,~~· J~;r~~~e~r ~,~· ~~:~~.~;1~:~~'.'./!'"n'~·~,w; ~'~~ 
present deg·rees of latitude; aud the parallels to the sidt}. 
~~ as~ume.~ fr.om every point ?fl~titudc to thr axis, AC, 
v. 11! be ~ac..111 of tl~e parallels of latitudes, as likewise tlie 
cosme ol those latitudes. 

ll~ncr, supµosc it is required to find lhc dC',.... f 
lo11g1tulle cut1tainecl in BS ul' the lcsse i· leagues ii~,t~~s 1~ r~llel of 48°; lay the thread over 48° u/' J\titude on~/~~ 
c1rc_um.fcrence, and count t11ence tlii- 83 lra~ues on All 
brgrn~mg at A.; this "ill terminate in U. ailowin~ C\'t'I'; 

small !nt7rval four J~agues. ThC'n ti·arinr.; out u1e paral
lel llJ<:,,lrom the po111t H_ to the thl'ead; the part AE of 
tile th1 eac..I shows that 120 t;1·eatcr 01· c.·'Juin 111 rial ka,,.ul:"s 
ma~e 6° 15'; a11d ~hcreforc that the 83 Jessei·Iea ucs AH 
wl11d1 ma'ke the c..l1ffl'l'ence of longitude ot'theco~i·s, a J 
~::~,~~~::!] t;;a;~~~:i~tlius of the p::\rniJcI HE, make ~~ ;~ .. 

~'lien the ship sails upon an nlJli']ue cou1·sr such c 
hrs~dc. ~h~ nortl~ and south great ct· Jrllg111."'-.;: gi\"t'M ~1~::::. 
lcag~1c,., ~~lstcd) aud westerly, to lie 1·ctl 11rl'tl to dr '"l'C('S of 
lo~g1t11tle of the equator. llut these 1 ~ag11c·s llrii~ mad 
neither on the ]larallel of <lepa1tur-r, 11111• 0·11 that of ~Th-~ ,e 
but on~IJ the.iutermediatc ones, tlicrr mu~t ~e found ~ 
mean pt opol'honal }Jarallel between them T ti d . 
there is o~ the .in~tl'u?1ent a scale of cross.latit~tl~~. ~1,111 ~: 
~~~:;~;.~\~\~v~~ ~~~~~~~e~O~~ ~~1~lc a\\~:~~a~~ pa1·allcl bt't" 1•1

1
•0 

middle between the 40th ~nd 60th dcg:~cc~~ ~fi~s~~~I~~ 
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t11is mi1lt1lc ti~>int will trrminatc against the 5lst degree, 
which is the mean parallel sought. 

Tlic chief use ol' the Rin ical quadrant is, to form upon 
it triangks similar to those made by a ship's way with 
the muidians n11tl 1ianllcls; the sides of which triangks 
arc measured by thu equal intervals between the concen
tric quadl'ants, and lite lines N an<l S, E autl 'V; and 
cvcl·y 5th line aml arch arc made <lccprr than the rest. 
Now suppose a s!iip has sailed 150 leagues north-cast by 
nm·th, or makin;; an angle of ss 0 45' with the north part 
of tlie mcl'idian; hcl'c are gi,·cn the course antl distance 
8ailcd, by which a tt-iangle may he f'o!'med on the instru
ment similar to that made liy the ship's co111·se; and hence 
the unk11own pa1·ts of tlic triangle may be found. rrhus, 
supposing the centre A to represent the place of <lepar
ture, couut by mt•ans of the coucrntric ci1clcs along the 
11uint the ship sailed on, ''iz. AAD. rso leagues; then in 
the triangle AEU, similar to that uf the shilJ's course, 
find AE = <liffe1·ence of lalitu<lc, an<l DE = <litference 
of longitu<lC', which must be retlucctl acco1·Jing to the im
mllel of latitude come to. 

QUADRANT ef altitude is an a1ipcndix to the artificial 
globr, consisti11g of a thin slip of 1.Jrass, the length of a 
quarter part of one of the great circles of the glollc, anti 
g1•at1uakd. At tlie end, where the di,'isinn tcl'minatcs, 
is n nut 1·ivctctl on, and fm·nishc<l with a screw, lJy means 
of which the i11strumrn is titted on the meridian, and 
moveable round upon the ri\'et to all points of the horizon, 
as rep1·csente<l in tile figure 1·efc1Tctl to. Jis t1se is to 
serve as a scale in measul'ing of a!tituJrs, ampHtudco, 
azimuths. &c. 

QUADRANTAL, in Roman antiquity, a vessel every 
way square like a di<', serving as a m.casure· of liquids; 
its .capadty was rip;hty libne or 1Jounc1s of water, which 
ma1le 48 srxtal'iL·~, two urnre, Ol' t.•ight congii. 

QUADRA'l1
, a nhthrmatiral insh·ume11t, called also 

a gc1.md1·ical squal'r, and line of slimlowo; it is frequent
ly an a1iditional 111C'mbc1· on the !'arc of the common quad
rant, as also on those or Guntrr's anll Sutton's 'lliatkanl; 
Out we shall dcscrilH• it by itself, as IJ"eing a. distinct in
strumcut. 

It is ma<le or anv solitl matter, as brass, woocl, &c .. or 
or any four pL1ne 1:11ks jriincd togctl1e1· at right angles, 
as rcprrsrnted in l J!ate CXV. fi;;. 9, "·!:C'l'e A is the 
ccnti·c, from w\1icli li:rnr;s a t hrcad with a small weight 
at the r1Hl, se1·yi11p; as a plummet. Each of the sides llE 
and DE is dhidctl into a. hull'li·eil cq11al pal·ts, or if the 
silks al'e long c11ou,e;h to aclmit nf it, into a thousand pads; 
C aull l? aL·e two :-.i~;lits, fixl'd on the si<lc AD. Thero is, 
moi·eovt~r, an it1tkx .HI, which, when there is occasion, 
is joined to the ct•ntrr A, in s·uch. a .man11c1• .that i~ can 
be mo\'C'd l'rrely 1·nuntl, an1! rt'marn rn 1111y 1;1,·en situa
tion. On this instrument at'e two si~lits K, L, perpendi-

~1!~~·. to ·i!~~0 r~r:;~ I~-~ hi'~i~~lr;:~n~l~~c uc;,1.~~·~to~i:~~~ i~~t~·,\1~ 
linr of the direct 01• npl'iglit shaclnws; and the side BE is 
te1·mcd the reclining side, or the line of the versed or back 
shadows. 

To meosure an accessible height AB, fig. 10. by the 
quadrc\t. lrt the dist<rnce BD be measure1l, which sup
J•ose = 96 fef't, an<l l..t the height of the ob!=icrve1·'s eye 
be six fret; then holtHng the instrument· with a steady 
hau<l, or rather resting it on a support, let it be tlil'ected 
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towards the summit A, so that it may be seen clca!'fy 
through both sights; the pcrpcn1licular m• pluml; lint1 
meanwhile ha11gi11g free, and to11chi11.~ the surface of tlic 
inslL'nment; let now th~ [lC'l'pcmlicular lie supposed to cut 
oil' 011 the upri!;ht side KN 80 equal pai·ts; it is evi lcut 
that LKN, ACK, are similar tl'i:rn;;-li.>s, <tll!I lJy f'l'op. 4. 
lib. 6. of Eucli<l, NK : KL : : KC (i. e. B D) : CA; that 
is, 80 : 100 : : 96 : CA; therefore by tho l'Uic .,r thee 

96xlOO . ' 
CA =-

8
-
0 
-= 120 feet; and CB, the hc1.~ht of the ob-

serve1"s eye, = 6 feet, being a<ldcll, the wh.,Je height DA 
is 126 feet. 

Ir tltc observcl''s distance, as DE, is snch that, when 
the i11stt·ument is t.llJ'ectc<l as fo1·me1·Jy towa1·t.J.q the sum
mit A, the pcq:rndiculaL' falls on the angle P, and the 
dis tam·e BE or CG is 120 feet, CA will also be 120 i'<•et· 
for PG: GH : : GC : CA; but PG= GH, thcrefol'e GU 
llAC~;1 ~i~aic~'i ,~1:r~~~c~e 120 feet, an<l the whole height 

· lint let the distance BF' be SOO feet, anil the perpcn. 
dicular or plumb.Jine cut off 40 equal ]Hll't" f1·om the i·c· 
cli11ing side. Now. in this case, the angles Q.\.C, QZl, 
aru equal (29. 1. Eucl.), as a1·e also the an.c;Jes QZI, 
ZIS; tl1c1·cl01·e L ZI~ = QAC; but ZSI = QC.L as be
in.:; bot\1 l'ig-ht: hence, in tile cqtthngul<ll' ti·ian.~lcs ACQ, 
SZI, ""have (by 4. 6. Eucl.) ZS: SI: : CQ: CA; that i• 

100: 40:: soo : CA, or CA= 
40

1x0~oo = 1£0; anu by 

~tl1~i~~~!t~/~~~ g~et.obscrve1·'s heigl1t, the whole height 

Ta measure any distance at land or sea b?J the q1mdrat. 
In this operntio11 the iudt•x AH, fig. 9. is to ~e applied 
to the instrument, as was she>wn in the <lescription; and 
by the hqp of a support, the instrument is to be placed 
horizontally at the point A, fig. 11. then Jct it be turned 
till the remote point F, whose Llistanrc is to Uc measured, 
is seen through the fixed sights; and bringing tlic iuclrx: 
to Uc parallel witlt the other sido of the in~trumcnt, ob
serve through its sigl1ts any accessible mark H, at a dis
tancl'; then carrying the it1Stl'Ument to the point ll, let 
the immoveable sightn Uc tlh·ected to the fi1·st station A, 
am] the siglils of tl1e iutlex to the point ~... 1f tl1e intlcx· 
cut-; the right side of the square, as in K, thr propo1·timl 
will be (by 4. 6.) BR : RK : : BA (lhc 1iisla11ce of !he 
stations to l>o measured with a chain): AF. the <listancc 
sought. But if the i.11t!ex cuts tl1c 1·t•clinr<l side of tile 
squar·e in Hie point L, the~i the 111·011111·tio11 is, J .. S: SB : : 
BA : AG, the distance ofrnglit; which accunlingly may 
I.le found tr.,· the 1·ule of three. 

QuADHA
0

T, in printing, a piece of met::tl cast like the 
lettcn;, to fill up 1he Yoid spaces Uetwccn wm·tls, &c. 
'!'here ~u·e quatfrn.ts of <liffcl'C'ut sizl·s, as m qua.drats, n, 
quad rats, &c. '' hich are 1·espectively of the dimensions 
of these letters. 

QUADRATIC EQUATION, that \\herein the un
known equality js of two dimensions, or i·aised to tlie sc
concl power. See ALGEBRA. 

QUADRATURE, in geometry, denotes the squaring, 
or reducing a figure to a square. 'I111us the finding of a 
square v..!1ich shall cont.du just as much surface or arra 
as a cil'clc, an 1:llipsb, a tl'iangle, &:c. is the r1uatlrature 
of a circle, ellipsis, &c. 
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. The qunflraturc of cu1·vili!iC'rl.1' spaces, as the c;l'C'l(', 
rllipsh~, parnlmla, &r. i'i a mattt•1· or much deeper spcc11-
latiu11, maki11.~ a p;ll't or the highc1· g~omdry; whc1·cin 
tile tloctl'ine or nuxion't is of :ib.~ular use. Sec fi'LUXIO~. 

Case 1. 1.1'l ARC (!'late C:\:V. Quadrant, li3'. 12.) be 
a rnne of an} ki111l, \\!inst~ 01··linatcs Rb, CB, a1·c pCl'
pr1ulir11lal' lo the :i.xis All. lm;igine a right line bRg, 
perprntlicular to AB, to move par1ll!el to itself from A 
to\\;m!s U;.and lrt the vclnrit)'' thc1·cuf, or the fluxiun of 
the absciss Ab, in any 1wopusl'tl position ol' that line, be 
dl'nfltr.;1 IJy bd; then will bn, tl1c rcelallg!c under bcl, and. 
tile urdinatcbH, CXJll'CSs the concspnnding iluxioa of the 
!;CJJcraling a1·rn Af;R: which Uuxion, if Ab= x, and bR 
=?I• will bo yi. 11'mm whrncc, by sul;stituti11.~ for y or X, 
a.cconli11g tu the Njtlctlhn of tlic cu1·\'(', aml takiug the 
ftur11t, the a1·ca itscll' AbR will lirromc knawn. 

Ilut in ()t·der to i·crnh•r this !-.till more plain, we s~i:tll 
gi \'C some e.xamplcs. whncin .x, y, a1, am! u, <.u'e all al on.~ 
put to t!1!11Utr the <llisciss, urdi11atc, t:Hl'\'t} linr, an<l the 
:;U'Nl, J''.''ip<.'clivl'ly. 'l'hus, if tho aJ"('a of a t'i!~ht-angletl 
tl'ian.~lc is 1·rrp1i:·etl, put che lia-,e All (fig. 13.) =ti, the 
pL•1·pcntlicular HM= b, a11!.1 Jct AH= x he any p:H·tion 
or tl1t• h:t')e C.1?1~idcrctl as il ti 1wi11.a; (jUantity; and k~ DH. 
= y, l>o the 01·<li11ate, or pcrpcndic11l:-tr <'Ul'rcspnnt\ing. 
Tiicn, Uccause of the similar t1•iangks AlL'\'.1 antl ABU, we 

b:r: . 
shall ham a: b:: x : y = ~· Whence, yx, the flux-

ion of tlic area ABR, is, in this case, c<iual to b~; 
an!] co11sequently the fluent thereof, or the area itself,= 
bx2 

"'2fi": which, therefore, wl1cn x =a, anti BR coincides 

with HM, will become~=~= the area of the 
2 2 

whole trian.~lc AHM; ns is nlso demonstrable from tho 
rl'inripJcS of COl\llUOll gco111ctry. 

Again, let the Clll'\'C AR.MJl (fig. 14,) \\hose arra you 
wm1ld find, lw tlte common pa1·abula; in wliic.:h case, if 
AB= x, autl BR= y, anr.1 the pa1·amctcr =a, we shall 

~~71,~ :.::t~c:d,: :ta~ :~i J~ ;1~e{:~1·: ~ (: :~: 
ix AB x BR. l-lcnce a pn1·abala is twu-tlifrds or a l'CC

tangh.: oft iJc same base anrl al tit udt-. 
r1 he same couclusion might have been funnd more ea-

sily in tt'rms of y: for x = ~' a11d X = :J/!.; and conse-

quently i•(=yx) = ~':,';1 ; whence"='!:!/ ='!:jx f ='f 

XX= i xAD xBR, as brforr. 
Q0Au1t\Tu1a: •• i11 nstrouomy, that aspect of the moon 

when Hhr is 9011 distant from the bun; or Vthen slie is iu 
a middle p11i11t of iilll' urbit, between the p1lints nf con
junction autl opposition, namely, in the fil·st and thii·<l 
"luartns. 

QUADRA.TURE-LJNES Rl'e two Jines placed on Guntrr'!i 
"Sectol': they ure marked with Q. amt 5, G, -;-, s, 9, 10: ur 
which fl signifies tlrn side of the squart'. and tlie other 
figures the side of the polygon• uf' 5, 6, 7, &c. sides. S, 
4ln the same instl'umeut, stantls fur the semidiametei• of 

Q. U A 

a circle:, anU 90 for a line equal to 90 dcgt"ces in circum
fcrr11ce. 

QlIADRATUS, in anatorn~-, a 11rtme gi\-en to se,·cral 
muscks 011 account of their ~(lliarc figures. 

QUAUIUGA, in anUrpiity, a car 01• chariot drawn by 
four l1orsrs. On the rcnTse of metlals \H' frequently h1 ·c 
the rrnprror or Victm•y in a quaclriga, h·zl~li113· tile 1·1..•i11~ 
of tlle lrnrsrs; whence these coins :tl't'. amun;; the nu-t
aus, rnlkd mummi qua!lrigati, an;J \"irtnri:1ti. 

Q.UADRJLA.TERAL, iu p;eomct1·J, a fig·urc whose-

~'!if,~~~~'.~;; r~~~,~~~:~~~~~~i,~·,~:J~:;::
1

::::,f~;:~~::J:~::~~~~l·.~I;:~:~E~; 
rcctang!r, squ:uC', rhornlrns, or rhoml>oitlcs. 

QUADRLLLE, a t;arnc at ca1·ds, som('timrs called 
omlil'C Uy foul'; w!iirh clJiclly (lilfrl'S from omb1·c by th1·ec, 
in being pla) c<l Uy fonr pe1·sons; aml ha\'ing alJ tile furry 
cards dealt out, tn each pC'1·so11, at trn earh. 

The gcncl'al laws of this game are, I. It is not pe1·~ 
mitte<l to deal the ca1·ds nny ulherwisc than four by thee. 
the dralcr /Jcing at Jibe1·Ly to begin \\ ith which of those 
numbr1·s lie pk.Hscs. s:?. Ji' he who plan; rith(T, sans 
prcnr.11·c, or calling a kiug. names a t1·umi1 of a ditrer·cnt 
suit from that his ganw is in, 01· m11ncs two several suib. 
that '' liich lie first uamed must be the trump. s. He who 
11lays must lltLmc the tn1mp by its proper name, as he 
likewise must the king he calls. 4. Ile who frns saitl 
I pass, m.ust not lrn again :ul1.ni~tel1 to. Jilay. except hr 
~JJays by lorcc, upon account of l11s havrng spadilJe. 5. 
lie who !~as as~>.cd tl1c qucs.tiou, a.111\ has lcnve given him 
to play, 1~ oblige'~ lo do it: lrnt .he mu.st not play sans 
)H'CIHirc except lw 1s fu1·crtl to do 1t. ti. He who has ttin 

~~:~1~~;~1~~ 111~fr1~a1~~1~ 1 ~~u1~~~c~f0:·l1~il!11~i1~ '~,~·,::~~1 1~~11~~~;m 1~~ 
must be called .. S. Ile wh? li:~s one OL' sever•;-\) !dugs~ 
rnay .call any king he has 111 lns lia111l; in such case, if 
lie "111s, he alone must make ~ix tl·icks; ir lie wins, it i; 
all his own; and if lie loses lie pays all by himself. n. 
Evei·y _011e ought to play in his hll'l1, l..111t fur Jiavi11f;' dunu 
othennse 11? .ouc must be Oenstcd. Io. He, huwe\'ei·, 
whose tu.m 1t is not to play, lia\'i11g in his hand the J~ing 
tl.1e omb1 e .has calle.d, and who shall tn1111p al.lout with 
e1thCL: sp::uJdh•, mamlle, or basto, or shall enu plit) Uawn 
t.h.e kwg that was calle<.1, tu gi,·e notice uf lti'j Ul'iu,; tlie 
tr1cnd, must not p1·etend to mHlert<1.kc the 'olt·; 11 ay, lie 
~rns.t Uc con~lcm11eLI to Ue IJcastctl if it ap}>eal's tlnlt he dill. 
1t Wlth any l~·amluJent tlesigQ. 11. He\\ lw l1as drawn a 
cartl _fro!n Ju~ game, anfl p1·escnted it opcidy iu <mlcr to 
play it, ~s o.lll.1gcU so to tlo, if liis retai11i11s· it 111ay Lie ei~ 
thel' p~·rJ1u.l1crnl to the game, or givo a11v i11tl111afinu to 
the fr1cnU, especially if the C:.11'd is a m'atadu1·e; lrnt he 
wh~ pla)S s:~ns lll'endre, <II' talls bis O\\ 11 ki1tg, is 110, 

su.h.1ect to tl11s law. J 2. None ougM to luuk upuu th ti 
tl'1cks~ 11.or t.o count aloud what has Ucen played, rxccpt 
'~lien. it 1s .h1.c:; tul'n to pl~/, but to let crel'y one J'eckon 
for hunself. lS. He_whu, mstcad oftul'ni11g up tlir tl'iLklJ 
b~fore any one of l11s players, shall turn up and tliscowr 
111s game, ~ust be equally bcastc(,) with l1i111 whose car·d~ 
he had so ~1scovel'ed, the· one paying one. half <Hnl the 
other the 11!\f:'. 1-!. He who renounct!s 11111-,t Ot! hcastctt 

:~~ix~~~1l11~ i;1~~~~; 1~~1~rn:n~o b'~~~~: Ult~. i:·r t~1l~e t/nl -~ r1r~ 
p1'cjutlicc$ lite game, antl the tleal is nut plaJcd ou~:

1

~:1~~; 
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flne may tRlrn up liis cards, b<'ginning at t11e trkk whHe 
the 1·c1101111cc was madf' , and play thcni nYer again. 16. 
Ue wlu• shows the g·ame 1.Jcl'o1·e the deal is out must lrn 
brn'it c·il. rxnpt ht• phl )S sans p1·endl'e. 17. None ol' 1he 
tlirc(• 111at;i tlon·s r;111 Uc romnrnnc\ed tlow11 by nn inf'l•l'ior 
11·11mp. 18. If he who plays sans pt'end1·e with thl' nmta
do1·t's iu I ii~ hand. th·mands only one uf them, lie must 
nrcin· uni) lltat lie mc11thncd. 19. H e who. instead of 
sans p1•r111!1"'· shall dr.111a11c.I rn:l.tado1·cs, not having them; 
n:· he who ~hall <kmand sans pren<.lre irn;tcad of' mata
d u·ps; ra1111:)t co1npel tl1e plaJCl'S tu pay him what is 
rratly his d11r. 20 . Matado1·cs al'e ouly paid when they 
a1·c in the ha11ds of' the omb1·c, or of the king Ids ally, 
whrthl·1· all in one hand, 01· sepa.rately i11 Uotll. 21. I-le 
who undl'rtak('c;; the vole a111.l dues not make it, must pay 
m; nrnrh as ht· would have rcceive1l had lie won it. 22. 
He wl10 playc;; a11<1 does uot make three h'irks i~ to be 
IJeastcll al1111e, aml must pay all that is tH Uc paid; anil 
if he makrs no t1·icks at all, he rnnst also pay to his two 
adn•1·so:t.1·irs the w1lr. but not to his friend. 

QUADRUPEDS, in zoology, a class of land animals, 
with haii·y bodit'R. and rou1· limhs or legs p1·occe~it1g from 
tl1c tr'\mk of their bodies; add to this, that the females of 
this da~s are vj\ iparous, or bt·ing forth their youug alive, 
anll nourisl1 thC>in with milk from their teats. 

QUADRUPLE, a sum or number multiplied by four, 
or taken f'onr I iml's. 

QUAIL. See 'l'ETROA. 
QUAKJ<:RS. By stat. 7 and s W. III. c. £7, ancl s 

G. I. c. 6. quakers making and subscribing the derlara
tin11 of fidelity mentioned in 1 ,V. and M. shall not be 
liable to the penalty against uthcr9 refusing to ta~e such 
oathR: an<l not subsrribing the <leclal'ation of fidelity &c. 
they al'C disabled to vote at the election of members of 
parlia111rnt. · 
By~ and 8 W. JU. c. 34, made perpetual by I G. I. c. 

G, quakers, where an oath is required! arc permitli.><l to 
make a solemn nflhmation or decJaratrnn of the tr'uth of 
any fact; but they are n'lt capabl~ o~ being witu~sses in 
any criminal cause, st>r,·ing on JUr1rs, or bearing any 
otlire 01· plare of profit under govet·n1nent, unlesc; tl1ey are 
swoi-n likr othcl' protestants; but this clause dot's not 
extend tu the freedom of a corporation. 1 Lol'd ltaym. 
$!;/. 

By stat. 2£ G. II. r. 46. an affirmation shall be allow. 
ed in all cases (r:xcr.pt cri~inal) where by any. ~ct '!f 
pal'liament an oath 1s. r~qutred, though no pro~1SH111. 1s 
therein made for a<lm1ttrng ~quaker to make his affir
mation. See FRIENDS. 

QUALEA, a grnus of the monandria monogynia class 
and oi·der. The rnlyx i's four-pa1•ted; cn1·01la two -petal
led; fruit a her1·y. There are two species, trees ol' Guiana. 

QUAMDIU SE BENE GESSEIUT, a clause frr. 
quentlJ tn be found in· letters patent of the g1·ant of nf
fict·s, as in those to the barons of the exchequrr·, &.c. 
whl'l'e it intimates that they shall hold the same as loug 
as they shaJI bcliave themselves well_. It is_ sai<l th~t these 
words intend what the law would nnply if an office was 
gra11teJ Juring life. 

QUANTUM MERUIT, in law, is an action upon the 
cast» founded on the necessity of paying a person for do
ing auy thing as much as he deserves. 

QUA 

QUARE, in law, n term aP.lxed to the title of several 
~'t·its: as, I. Quu" t~l'cit inl'ra te1·minum, is a Wl'it that 
ltrs for a lc!-<"ee cast uut of his fat·m before his term is 
<'Xpircil. 2. Qua.re imped it, a wJ'it that lil's for a person that 
has purcl1asr<I an ac!Yowson, again him ''ho distul'IJs 
him in the rigltt thereof liy pres<-~1ting a cle1·k to it whru 
the cl1u1·rh is vacant. This wl'it tliffe1·s from\\ l1at is caJ
lt:cl a Uarrein presentment, because that is bl'ought where 
a pel'snn or his a11cesto1·s formerly IH'C'Sented; but tliis 
Jics for him that is pu1·chaser liimself. Yet in 1.Joth these 

;~·11~ :1~ 1~1 ~~1 ~I:~ ~111;i ~~ 1·~~1~\·::·j: ~:~~8~11~e~~ 111~;~~~~.~~~d ~1~11;a~;s~ 
qua1·e impicdit. 3. Quare incumbl'avit is a writ that lies 
against a bi.shop, who, within six months afccr the va. 
cancy of a llcnctir.e, confers it un his cle1·k, while two 
others are cuntestiug tl.ie 1·iglit of presentation. 4. Quare 
11011 admisit is a "Tit that lil'S where any one has reco\'er
t>tl an <'ldvowson or p1·esrntatiun, a11c1 sending his clerk to 
be admitted, the bishop nl'ufies to ad111it him; in which 
case the person that has the presentation may have this 
writ againSt the lJishop. 5 .• Qua1·c non pe1·mittil. is a writ 
that lies f'ot· one who has a 1·iglit to present for a turn 
a~ainst the proprieta1·y. 6. Quare ob.!,tJ·uxit, is a writ 
that lies for him who, haviug a right to pass through 
another's grounds, cannot enjoy the same, because the 
Owner has re11r.ed thPan up. 

QUARTER, the fourth p•rt of anv thin!<~ !he frac. 
tional expression for which is!· Quarter, in weights, is 
generally used for tho fourth part of a hundredwcigbt 
avoirdupois, or 2Blli. 

Used as a name of a dry measure, quarter is the fourth 
part of a ton in weight, or eight lHlshels. 

QUARTER, in heraldt·y, is applied to the parts or mem
lters of the first. <livision of' a coat that is quartered ot· di· 
vided into four quarters. 

QuARTER of a point, in navigation, is the fourth part 
of the dh;tance Uetween two cardinal poi11ts, which is 20 
48'. 

QUARTER <if a ship. is that part of a ship's hold whicb 
lies between the stPerage-J'oom and the transnm. 

QuARTtR-lU.STERS, or qu.artecrs, in a ship of war, are 
oflicL'rs whose business it is tn rummage, stow, and trim, 
the sliip in the hold; to ove1·)ook the steward in bis dfliv· 
cry of victuals to the cook, and in pumping or drawing 
out beer, or the like. They are also to keep their watch 
duly, in conning the ship. or any other duty. 

QuARTER-SESSIONS. See SEsstoNs. 
QUARTERING, in gunnery, is when a piece of ord. 

nance is so travers£.>d that it will s l1oot on the same line, 
or on the same point of the compass, as the ship's quarter 
bears. 

QuARTERING, in heraldry, is dividing a coat into four 
or more quarters, or quatedngs, by pa1·ting, couping, &c. 
that is, by pe1·pendicular and ho1·izoutal lines, &c. 

QUARTERS, a name given at sea to the several sta· 
tions where the officers and crew of a ship of war al'e post· 
ed in action. 

The number of men appointrd to manage the artillery 
is always in propor·tion TO the nature of the guns, and tl~e 
number and condition of the ship's crew. They are, Ill 
general, as follow, when the ship is well manned, :iO as 
to fight both sides at once occasionally: 



Pounder 
To a 42 

32 
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No. of men. 
15 
IS 

24 11 
18 9 
12 7 

9 6 
6 5 
4 4 
3 - s 

This number, to wliich is often added a boy to bl'ing 
powder to 'cve1·y gun, may be orcasionally reduced, and 
the guns nf·vcrthelrss well managed. The number of men 
appointed to the small arms on board his majt>sty's shi11s 
and sloops of war, hy order of the admiralty, are: 

Rdle of the ship. No. of men to the 
small arms. 

1st 150 
2d 120 
5<l of 80 guns JOO 
- of 70 guns 80 
4th of 60 guns 70 
4th 60 
5lh 50 
6th 40 
Sloops of war so 

The lieutenants are usually stationed. to command the 
dilfercnt batteries, and direct their eH'orts against the 
enemy. The master superintends the movements of the 
sliip, and whatovel' relates to the sails. The boatswain, 
and a suflidcut number of men, are stationed to repair the 
llamaged rigging; and the gunner and carpenter, wher
C\'el' uecrssary, according to their 1•espective offices. 

QUARTERS, close, in a ship, those places whe1•e the se,a
rncn quarter themselves, in case of boarding, for their 
own dcfrnce, aud for clearing the decks, &c. 

QUARTZ. This stone, which is very common in 
most mountainous countries, is sometimes crystallized, 
and sometimes amor·phous. The primitive fm·m of its 
crystals, acco1·ding to Mr. Hauy, is a rhomboidal paral
lelopipNl, the angles of whose rhombs are 94° and 86°, 
50 that it docs not c.lilfer much from a cube. The most 
cnmmu11 variety is a dodecahedron, composed of two six
sitled p)ratnids, applied base to base, whose sides are 
isoccles triangles, having the angle at the vertex 40°, and 
Caf.h of the angles at the base 70°; the inclination of a 
side of one pyramid to the contiguous side of tbe otht'r py
i·amid is 104°. Tliere is often a six-sided prism inter-
11oscd l.lctwcen the two vyramids, the sides of' which al
ways eotTcspond with those of the pyramids~ For a de
sc1·iptio11 a11t.I figure of the other varieties of qua1·tz cry
st~tl1.1, and fot• a demonstl'ation of the law which they have 
followed in crystalliziug1 we refer the reat.ler to Rome 
de Lisk aml .Mr. Hauy. 

'l'h0 texture of <1uartz is mm·e or Jess foliated. Frac
ture concl1oiclal or splintc1•y. Its lustre varies, and also 
its trausp:ll'cncy, and in some cases it is opaque. It caus
es a doublu 1·rf1·action. Specific gravity from 2.54 to 
~.67, and in one variety 2.69. Its colour and appear
ance are exceedingly various: this has induced mine1·alo
gists to divide it into numerous varieties. 'l'he common 
.divi&ion ie i11t11 five subspecies. 

J. Amethyst. Coluu1· vi,,let, of diffe1•ent degrees of 
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intensity, somt'fimrs greenish. Commonly foun1t in cry
stals in the hollow cavities of agates. Composed, ac
Col'ding to Rose, of 9i .50 silica 

0.25 alumina 
0.50 oxide of iron and manganese 

98.25 

2. Rork crystal. Colou1·less, or white with flifferent 
shades of grey, Jell ow, b1·0~\o- 11, and red. U : uallr cry
stalizcd in the hollows of vrins. '.f1·ansparcncy s, 4. 
Composed, accol'tling to Be.l'!o;man, of 

95 silica 
6 alumina 
I lime. 

100. 

S. Milk aml rosy red quartz. Colonr usually red. 
Always in mass, never crystallized. Lustl'e greasy. 
Trausparcncy 2, s. Found in llava1'ia and Finland. 
Supposed to contain manganese. 

4. Common quartz. A constituent of many moun· 
tains. Colout'sexceet.ling1y numerous, white, grey. brown, 
yellow, 1·cd, green of various shades. Usually amor
phous; sometimes c1·ystallized. Its transparancy chietly 
distinguishes it from l'ock crystal. See CRYSTAL. 

5. Trase: usually lake-green, sometimes olive and pis
tachio green. Commonly in m3.ss; t'arely crystallized. 

Cronstedt observes, that quartz in general, and Psprci
ally its crystals, at•e rnry commonly su1>posed, when yet 
in their soft and dissolved state, to have indudetl within 
them some vegetables; fot· instance, grass autl moss. 
"This (says he) I cannot abs.olutrly deny; but it d ·serv· s 
carefully to be examined, if that which is shown as a 
grass is not an asbestos, 01· a striatct.I cockle; and the 
moss only branched va1·ieties filled with earth, which, by 
their l.leing ramose, bear a vegetable a))l)ea1·ancc. It is 
very common in agates, and makes them of less value 
than they otherwise would be. This is most generally 
the case with tho'ie stones which are shown a~ inrl111.Ji11g 
vegetables: and for my own part, l have never been so 
fortunate as to meet with any othe1's." 

M. Magellan remarks, that quat'tz is one of the p1·inci
pal kinds of stone which contain metals. Some of the 
Hungarian veins consist entirely of it, and the gold is so 
minutely dispe1·se.d, that it canmlt be disrer·ncd by the 
best microscopes before it is separated by pounding and 
washing. The width of the veius, some of wlii r li a1•e half 
a fathom, and some sti11 mnl'e, repay the trouble a11d ex
ponces, which the small quantity of gold would not other
wise counterl.lalancc. Nahm~ has nut any where JJrodu
ced mountain~ of pure quartz; fot• though some rocks in 
Sweden arc nnked amon.i; the <p1artzes, they· a1•c un
doubtedly mixed with hete1·oge11011s matters. Neal' Lau .. 
terberg upon the El artz al'e Hins of this stone from one 
to tl1rl~c fathtlffiS Vride, consisti11g of a loose saud, in wliicb 
they find the copper m·e in nests. In the Danish isle of 
Anhalt we meet wilh triangular quartz pcbl.lles. There 
are likewise cryst<lls of qual'tz having water <'nclosed in 
thrm; some fine pieces of this kind arc to Lie met with in 
the im1>erial cabinet at Virnua. &c. 

Rock cr) stals are generally fonnd U\lOn or among 
q ua1'lz, and 111·e to be met \\ itb in Jill parts or the wurld. 



QUASSJA. 

'rhr grc•atrsl numbc1· arc furnished to th~ European coun
tries from mount Sai11t Gothard in Switzerland. llel'O 
)argr pieces, weighing from 5 to 800 pounds, were fuuu<l 
attirimscibcrg; onrof 1200 pounds was found. some years 
ago at Fr;sh<trh in tliu Valai8; and ,a piec? six f~ct lung, 
fou1· broad, am\ rqually thick_, was tmrncl Ill the 1slant1 of 
l\ladi\gascar, a place where these natural P.:·mluctions are 
of lhe most extraordinary size anti perfcctwn. 

Wl1c11 great quantities of quat·tz at·e continu~lly agi
tated by the sea or river warnr, they are son~et1mes ~·e
duced to such Ycry minute parts as to be eastly ca1T1ed 
:\\\ ay, suspended in tl1e water; and there are sands of so 
minute n size as to measul'C less than the two or thl'ce 
ltundrc.(Hh }li\l't of an inch. 'Ihrse aJ'e called quick
sands. Immense t1·acts of land consist only of loose 
sands, particularly along the sea-shore in many parts of 
Europe. When sand is about as big as peas, it is called 
gravrl; and when it is free. from sali.ne and hetet·o.;ene
ous 1mrticles, it is employed in makmg mortnr, and for 
othC'I' rconomical pu1·poses. That which is very pure 
se1•ves for making 1lint-glass, with red calces of lcall, 
and the prope1· alkaliue Hux; but when mixed _with rer-
1•uginous-black sand, the glass assumes a greemsh-black 
colour. "This (says M. l\Iagellen) I have seen among 
the rnrious specimcus of glass made by !\Ir. E.IDelaval, 
F. R. S. \\)10 produced a very fine transparent and co
lou1'1ess glass out of the same sand with which he had 
made some of that black glass, and this only by se1iarat
ing from it .all the fe1Tuginous mixture." 

QUASSIA, a gcuus of the monogy11ia ortlcr, in the 
deeanllria dass of plants, and in the natu1·al method 
ranking undcc the 14th oi·dcr, gruinales. The calyx is 
pentaphyllou~; t111.we arc five prtals; the ..ttC'ctru:·ium is 
penta11hyJlous; thct·e al'C from two to fi~·e scetl-cases, 
~tamJi

1

ng asunder, aud monospermous. 'fhcrc are thl'CC 
species, the a111~1·a, simarul.rn.. and excels~. 

1. The quass1i\ :unat·a gL·ows to the height of se\·eral 
feett and semis off many strong brnnches. 'l'lie wootl is 
of a white colnur and light; the bai-k is thin and grey; 
the leaves are placed altet·na.tely on the branches, anll 
consist of two ]Hlit• of opposite pinnre, with an od<l one 
at the cml; the llowers arc all hermaphrodite, of a bright 
red colour, aml tenuiuate tile branches in long spikes. 
Jt is a native of South America, particularly of Surinam, 
and also of some of the \Vest India islands. The ror.t, 
bal'k, and wood. of t.i1is tr<'e, have all places in the ma
teria medica. The wood is most generally used, and is 
said to be a tonic, stc.machic, antiseptic, an<l febrifu.;e. 

2. The quassia simaruba is common in all the woolly 
lands in Jamaica.. It grows to a gi•eat height and consi
derable thickness. The tr1111ks of the old tl'ees arc black 
and a little furrowad. 'I'hose of the young trees are 
smooth and gt·ey, with here and there a broad yellow 
spot. The inside bark of the trunk and branches is 
white, fibrous, and tough. It tastes slightly bitter. '!'he 
-wood is hard, am! useful for buildings. It splits freely, 
and makes excellent staves for sugar-hogsheads. It bas 
110 sensible bitter taste. The branches are alternate and 
&preading. The leaves al'c nutllerous and altemate. The 
flowers are uf a y.ellow colour, and placed on spikes 
beautifully branched. 

The fruit is uf that kind called a drupa, and is ripe 
towards the end of May. lt is of an oval shape, is black, 

smontll, and shinin.~. 'I'lie pulp is fleshy nn1\ soft; the 
taste nn.ustou~ and sweet. The mat is flattc11rd, aml on 
one s:dc winged. 'J hf' knnt'I is sn1all, flftt, nm\ tastes 
swret. 'l'lic natm·al 1wmLr1· uf these drupre is five on 
each cornmo!1 rrceptaclc; hut for tlie most part thc.·n~ nre 
oulv two u1· th1•ct•. The 1·11ots a1·c tliick, n1u.1 run at a 
sma11 deplli, unt.le1· the sud'acc of the g1'IH11\tl to a c11nsi
dcrablc distance. The ba1·k is rough, scaly, and wartrd. 
The inside \\lien fresh is a full ) dlo\\, hut whr11 d1·y 
palct". It has but little smell. The taste is billet", but not 
ver·y di!iagt·eealJle. 'l'his is the true cnrt«x sirnanil>ro of 
the sho11s. The i;hops a!'e supplied wilh this hal'k l'rom 
Guiana; but now we may have it from ou1· own islauds 
at a moderate expense. 

Most authors who have written on tl1c simaruba :.\grce, 
that in fluxes it rrstores tlie lost tune of tile intestin<'s, 
allays lhcii· spasmodic mcti011~ promotes the sccrrtion.!:i 
Uy urine and pc1·spi1·atiun, l'<'llJOHS that lowneSis of spi
rits attending dysenteric.<;, and di::;posrs the patiP11t to 
skcp; the g1·ipes and tenesmms arc taken otr, ant.I the 
stools changed to their .natund colou1· anll co11sisk11rr. 
Jn a moderate dose it orrasions 110 clisturhanre 01· u11t'a
siness; but in a largr dose it product·s sick11ess at sto
mach antl ' 'omiting. Negro~s r..1·e lrss affcrtt·d Uy it than 
white peoplr. Dr. Cu!Jrn, howC'rcr, S:lJS, "\\'emu prr· 
ceive nothin~ in this ba1·k but that of a simple l.Jittt'I'; thu 
vil'tnes asct·ibet1 to it in dJscme1·y haYe not Uren con
firmed by my experience, or that of the pt·aC"ti1 io11C'l'S in 
tliis co11nt1·y; anti leaving what otl1ns n.1·c said to lrn\'C 
cxperiencet.I to be further examined and considered by 
11ractionc1·s, I can only at 1u·csent say, that my acconut 
uf the effect of bitters will perhaps explain the \'i1'l11r.• 
ascribed to simaruba. In dysentery I haYe found an iu· 
fusion of camomile-flowers a more useful. J'l'lllCdy." 

s. The quassia. excelsa, or polygama, was named Ly 
sir Joseph .Banks, Dr. Solandcr, and Dr. Wright, It is 
Ye1·y common] in the woodlands ol' Jamaica, js brau
tiful, tall, and stately, some being 100 fret long, anti IO 
feet in circumference eight feet aborn the J;l'Olllld. rr1ie 
trunk is su·aight, smooth, aml tapering, sending off its 
branches towards the top. The outside bark is pt·ctty 
smooth, of a light grey, or ash-colour, from ruious licJi .. 
ens. rrhe bark of tlle roots is or a yellow cast, sumewliat 
like tl1c. cortex simarnba. The wool is of a )'C'llow CO· 
lour, tough, but not very hard. It takes a goo<l polish, 
and is used as flooring. The flowers are small, of a )'Cl
lowish-green colour, with a ,·ery small calyx. The .TiaJe 
m• barren tree has flowers nearly similar to the herma
phrodite, but in it there ar·e only the ru<limcnls of a 
style. The fruit is a smooth black drupa, ronn<l-shaped, 
and the size of a pea. Except the pulp of the fruit, eve
ry other p•rt of this tree l1as an intensely bitter taste. 
In taste and "irtues it is nearly equal to the ~uassia of 
Surinam. The happiest effects result from the use of this 
medicine in obstinate remitting fevers from marsh-mias· 
mata, in agues which had resisted the use of Jesuits' 
bark, and it1 dysenteries of long standing. lt is in daily 
)Jractice in dropsies from debility, either in simple effu
sions or tincture by itselft or joined with a1·omatlrs and 
chalybeates. Dr. DrumrMnd, an eminent physician in 
Jamaica, prescribes it with great success in the aboye 
c.ases, as well as in amcr.<i.rrhrea, cWorosis, dyspepsia, 
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and in that species of pica called dit·t-eating, so fatal to 
a numl>l'r of 11cg1·ocs. 

The bark of the quassia imlygama, but especially the 
wood, is intensely bitter. Thry may both be used in va
rious formg. In certain rascs of drovsy, aromatics and 
1>reparations arc joined to it, also in amenol'l'hrea and 
chJorosiSj and ill WOl't11 foyers, the cabba,;e-bal'}.~, Ol' other 
vegetable a11thrlmi11tics. 

Q.uASsu, in chemistry. Many vegctab?c substances 
have an intcn.-;ely hit!CI' tf'tf'itf', and un tliat arcoant are 
ernployc<l in medicine, by brewers, &c. 'fhis is thu case 
with the woot.1 of tlie q uassia amara and cxrelsa, the 
common quas!iia or the'shops; with the roots or llie gen
tian a lulca, 1;ommo11 gentian; the leaves of l11c humulus 
lupulu~ u1· hop; the bark and wood of the spartium si;o-
11al·ium, 01· c1w11non 1.Jroom; the flowers ancl leaves of the 
antl1<'111is 1101.Jili'i or chamomile; and many other substan
ces. Tl1esc lrntlics owe their l.Jittcw taste to the p1·cscncc 
of a THTuliar ngl'laUlc subst:rnce diffcl'iug from every 
other wliich may ~c distinguished by the name of the bit
ter p1•inciple. · 

No c:l1cmical examination or this SHbstance l1as been 
hitlirl'to publi<1!1cd; wn· indeed a1·e we in possession of 
any 111etl1oc.I of sqiarating it from other bodies, oL· or as
Cl'l'tainin~ its p1·i$CllCC. At the same. time itca11not be 
UoulJted that it possesses peculia1· charactcl's; and its ac
tion 011 die animal economy rcn<lel's it an object of im
poL·ta.nce. 

1. \Ylicn wnte1· is cligestecl ornr rprnssia for some ii me, 
it arqui1·es au intensely bittri- taste an<l a yellow culom·, 
tiut no smell. When watl'r t\1us impl'egnated is evapora
te<l to d1·yncss in a low heat, it k.aYcs a brownish-yellow 
substance, wliirh 1·ctains a cc1·tain degree oftranspal·cn
cy. It continues ductile fur some time, but at last be .. 
comes brittle. This substance we might conside1· as the 
hitter prinriplc in a state of pul'ity. If it contains any 
foreign body it must be in a \'e1·y minme proportion. 
'l'his substance is founU to possrss the following proper
ties: 1. lts taste is i11tc11scly bitter'. Colour b1·ownish
ye1low. 2. '\'hen lll•::ttctl, softens, and swells, and l.Jlack~ 
ens; then bu1·n'i away without flaming much, and leaves 
a small quantity of' ashes. S. Vct·y soluble in watel' and 
alcohol. 4. [hes not alter the colour of inl'usiun or lit
mus. 5. Lime watc1·, ba1•ytes water, and strontian water, 
occasion no Jll'Ctipitate. Keither is any precipitate th1·uwn 
<lo\\n by silicatcd potass, a1uminatcd potass, 01· sulpliat 
of' magnesia. 6. The alkalies orcasion no change in the 
tlilutcd solution uf !lie bitlerprinci1ile. 7- Oxalatofam
monia ocrasions no Jn•ecipitate. 8. Nitrat of silver rc11-
dcn1 tlic solution murldy, anti a ve1·y soft flaky yellow 
precipitate falls slowly tu lite bottom. 9- NeilhH cor
rosive suUlimatr nor nitn\t of mercury occasions a11y 
pt'eci11itate. l O. Nitl'at of copper, an<l the ammoniacal solu
frrn or cop1wr 1woducc no chrmge; but muriat of coppct• 
gives the\\ liitc precipitate,\\ liirh falls when this liquid salt 
is 'll·opt iuto watn. 11. S11lpliat a.nd oxymul'iatof iro11 oc .. 
t<1sio11110 changl'. 12. Mul'iat ol' tin 1·enders the solution 
muddy. but orc{Lliio1111 no p1·ec:ipitate, unless the solution 
i~ conrrntrntt•cl; in t{1at case a copious prl·ripitate falls. 
13. Arctat of lead occasions a nry copious \\liite 1n·e
ripitatr. Uut tlic nitrat of lea<l 1woduces no change. 1-4. 
M111·iat of zinc occasioni; no cl1an.~e. 15. Nitrat of 1Jis
mutl1 111·oduces no change, though when the salt is dropt 
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into pure water, a copious white precipitate appears. 16. 
Tartar emetic prolluces no change; but whrn the muriat 
of antimony is use(.1, the white precipitate appears, which 
always falls when this salt is drupt into pul'e water. 17. 
:Muriat and arscniat of cobalt occasion 110 change. 18. 
Arseniat or potass produces no effect. 19. Tincture of 
nutgalls, infusisn of nutgalls, gallic acid, occasion no. 
cJTL-ct. 

These properties are sufficient to convince us that the 
bittt'r pl'iuciplc is a substance differing con~idcrably from 
all tl1c otl1c1· vegetable 1winciples. The little effect of the 
tliffei·cnt reagent~ is rema1·kablc. Nitrat of silrnl' and 
acctat or lead are the only two bodies which th1•ow it 
d11\\ 11. This p1·ccipililtion cannot be ascl'ibed to the pre ... 
scnrc of muriatic acid; for if muriatic acid was p1-csent, 
nitrnt of le:ul "oul<l also be thrown down. Eesitles, the 
flakes iuti·oduced by niti·at of silver are too light, and 
indeed ha,·e nu 1·csemblance wllatenr to muriat of sil
Yer. The precipitate by acetat of lead is very copious. 
rrhis salt is therefore the best substance for detecting the 
presence of the bitter principle, wlien we at·e cel'tain 
that no other substance is present which throws dawn 
lead. 

QUEEN, a woman who holds a crown singly. The 
title of qneen is also given by way of courtl'sy to her 
that is mal't'icd to a king, who is called by way of dis
ti11ctiu11 queen-consort. 

. A qu.een-consnrt is inferior to the king, anc] is really 
his subject, though, as the king's wife, she has seve1·al 
pl'el'ogativcs abo\'C othet• women. Though an nlicu, sh.a 
1nay purchase lands in fee-simple, without eitl1c1· natural
ization 01· denization. She may present to a benefice. 
She shall nut be amerc'!cl if she is nonsuitcd in auy ac
tion; and may not be implcadc<l till first petitioned. To 
conspirn her death, or violate her chastity, is high trea
son. She has an ancient peculia1• rc"·cnuc called quccn
gold; besides a very large <lower, wilh a royal court, 
and officers or her own. No pe1·son hc1·e must ma1Ty a 

~~\~~~ ~,~wl~~~r o';i~~~.f!it~l1~~ l\~~n~=n~~ t~~d ~~~c~::~t~~ 
though she marry any of the nobility, 01· even one un. 
dcr thal degree, she does not lose her dingnity. 

QUERCUS, the oal<-tree, a genus of the polyandria 
order, i11 the monrecia class of plants, anti in tile natural 
method rnnking under the 50th or<ler, amenlac('re. The 
calyx is nearly qui11quel1tl; thel'e is no corolla; the sta
mina are from five to ten in numbm·. 'l'he fcm<\le calyx:: 
is monuphyllous, very entire, and scabrous. There is no 
corolla; tile styles are from two to ti vc; an<l there is an 
ovate seed. 

rr1ie1·e arc 26 species, the most . rcmarkaLle are: l. 
The robur, or common English oak, fro111 al.>out 60 ot• . 
70 to 100 feet high, with·a prodigious l:wge t1·t111k and 
Sfll'oading ltead. 'l'lierc is a variety having the le:wes finely 
striped \\ith white. This species grows i11 g1·cat al.rnullancc 
~ll O\' Cr England, ~u w?ods, forest, and lied,ge ·l'ows, and 
ts supposed toco11t1nue 1tc; growth many cc11t11rics. 2. The 
lll'inus, or chesnut-lenve<.I Amcl'iran oak, grows 50 or 60 
feet high; having large oblon.;;-ornl smuntl1 h~an·s, pointcil 
both ways, tile edges sinuated-srl'l'atcd, \\ith Ilic sinuses 
uniformly round. s. The phe1los. or willow-lravet.l 
Amcl'ican oak. g1·0'''.s 40 ot' 50 feet high, haYing long. 
narrow, smooth, cntn·e leaves, like those ol' the wUlow. 
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There is n varie1y called thcdwaif willow-kavc<I oak. 4. glands found in this tree are· the effect of cntain insects 
rrtie alba. or wl11tc Viq;i11ia oak, gl"O\\S 30 01' 40 feet dcvositing tliei1· eggs betwixt tlie bark of the l.u•ancl1rs 
liiglt, ha' iug a\\ hilish ba1·k, \\ill! lung obliquely pin11at1- and lc;wes, causing an extravasation of the sap, and form
fid light-gl'een lraves, tbe sinuses and angles obtuse. 5. iug the exc1·escencc 01• substance in fJUestio11, "hilh be
' I' he uigra, or black ·vi1·ginia11 oak, grows 30 01· 40 feet ing dl'ied is the ke1·mes or scarlet pa!Stcl. 14. The .Mo
high, having a dark-coloured bar-k, large wedge-shaped lurca, Mol11ccan oak, commonly callctl American lhe 
slightly-tl'ilul.Jated ll'aves. 6. The rulJra, or red Virginian oak, g1·ows about 40 fl'et high, having oval, sprar-sh;tp. 
oak, grnws alwut 60 feet high, ha\•ing a dark-g1·eyish et!, smooth, entire leaves, an<l small, oblong, eatable 
b;u·k, Jongubtusely-sinua.ted leaves, with the sinuses te1·. acorns. 
miuatc<l by bristly points, au1I sometimes 1·t.'tl spotted All the above produce flowers. annually in the spring, 
''tins, hut generally dying in autumn to a reddish coloul', about April 01· May, of a yellowish co1011r, but make no 
l'emaiuiug on the trer.s late in the season. 7. 'l'lte escu· ~rnamcntal appearauce, an<l ar·e males aud fomaks sepa
lus ol' l'Jiny, or cut-leaved Italian oak, grows about SO rated in the same tree, the males being in loose amen
.feet high, having a purplish ba1·k, oblong tlccply-sinuat- tums, and the female sitting close to t.lie buds in thick 
cd smooth leaves, am! long slender cluse-sitr.ing acorus leathery hemispherical calyxes, succeeded by the fruit or 
in ve1·y la1·ge cups. 8. JEgilops, or lal'ge pl'lckly-cuppL'd acorus. 
Spauish oak. g1·ows 70 or 80 feet high, or more, with a The English oak claims precedence as a timber-tree, 
very l;uge tl'unk, and widely s1weatling head, having a for its pl'Odigious height and bulk, and supPI'ior worth 
whitish bark, lal'ge oblong-oval decply-ser1·ated smooth of its wood. ~very possesser of considerable estates 
leaves, the sen·atures bowed backwa1·tl, and l~1·ge acorns ought the1·efore to be pa1·ticularly assiduous in raising 
11laced in singularly large p1·ic.:kly-cups. Tnis is a no- woods of them; which is effected by sowing the acorns 
lJle species, almost equal in gi-owth to our common Eng- either in a nurse1·y and th.,, plants transplanted where 
lish oak. 9. Ccnis, or smallet· prickly-cupped Spanish they are to 1·emain, or sown at once in tile places where 
oak, g1·0\'wS SO or 40 feet high, aud has olllung lyre-sha- they are always to stand. All the sorts will JH'Osper in 
ped pinnatifid tranve1·sely-jagged lea\'es, downy under· any middling soil .and open situation, though in a loamy 
neath, and small acol'lls 11laced in prickly cups. 10. The soil they at·e generally more prosperous; however, there 
ilex, or common evergreen oak, grnws 40 01· 50 feet high, are but few soils in which oaks will not g1·ow; they will 
having a smooth 1.Ja1·k, oval and oblong undivided sel'- even thrive tolerably in g1·avelly, sandy, and clayey land, 
rate<l pctiolated leaves, dqwny and ,whitish underneath. as may l:w observed in many parts of this countt·y of the 
'l'hc varieties arc, broad-leaved, nm·row-leaved, and common oak. 
somt>times both sorts, and othe1• difl'ei•ent-shaped leaves The oak is remarkable for its slowness of growth, bulk, 
on the same tree; alst) snmetimes with sawed and prickly and longevity. lt has been remarked that tile trunk has 
leaves. 11. rrhe gramuntia, Ol' Montpelier holly-leaved attained to the size only of fourteen inches in diameter, 
evet·grecn oak, grows 40 or 50 l't!et high; and has oblong- and some to twenty, irf the space of fourscore years. As 
oval, close-sitting, sinuated, spinous leaves, downy un- to hnlk, we have an account of an oak belonging tu lord 
t1crncatli, bea1'ing a resemblance to the leaves of holly. Powis, growing in Broomfield-wood, near Ludlow in 
12. The sul.Jer, 01· cork-tree, grows 30 or 40 feet high, Shropshire, in the year 1764, the tr-unk of which mca
hasiug a thick, rough, fungous, cleft bark, and oblong- ~ured 68 feet in girU1, 23 in length, aml which, rcckon
O\'al, undivided, serrated leaves, downy underneath. mg 90 feet for the larger bl'anches, contained in the whole 
rl'his species fumishes that useful matm·ial cork, it being 1455 feet of timber, round measure, or 29 loads and fi\'e 
the bark of the tree; whidl becoming of a thick fungous feet, at 50 feet to a loat.1. 
nature, under which, at the same time, is formed a new In the opinion of many, the Cowthorp oak near 'Ve. 
bark, and the old. being detached for use, the tree still therby, in Yorkshire, is tbe father of the forest. Dr. 
Ii ves, anti the succecdiug young bark hecomes also of the Hunter, in his edition of Evelyn, has given an engraving 
same thick spongy nature in six or seven yearst fit for of it. Within three feet of the sul'focc, he says, it mea~ 
b~u·ki11g, having likewise another fresh bark ro.rming un- sures 16 yards, and close to the ground 26. In 1776, 
Ucr it, becoming cot'k like the others in the like period though in a 1•uinous cont.lition, it was 85 feet high, and 
ol'ti111c: and in tliis manner these trees won<lnfully fur·· its principal limb extended 16 yards from the bole. The 
uish the cork for use. The tree g1·uws in g1·eat plenty in fuilage was very thin. lf this mcasurument was taken as 
Spain ant.I Portugal, and from these couutries we 1·c- the dimensions of the real stem, the size of this tree would 
crlve the cot'k. 'J'he Spania1·ds burn it, to make that be enormous; but, like most very large trees, its stem is 
kiutl or light ulack we call Spanish ulack, used by pain. shol't, spreading wide at the base, the l'OO!S l'isiug auorn 
tcr::'i. Cups maUe of cork are said to be good for hec- the ground like buttresses to the trunk, which is similar 
tiral pcrson9 to Mink out of. The Egyptians made cof- not to a CJ tinder but tu the frustl'um of a cone. .Mr. 
fins of co1·k, wliich being lined with a resinous· composi- l\Iarsham says," I found it in 1768, at four feet, 40 fed 
tiua, iwed~t·ved c.lead bndits un.co1·rupte<l. Tht~ Spaniard:i 6 inches; at fh•e feet, S6 feet 6 inches; and at six feet, 52 
line stone walls with it, which not unly re111.lc1·s them feet 1 inch." In the principal t.limen'iions then, the size 
very warm, lrnt corrects the m.oisttu·e of the air. 13. The of the stem, it is exceeded by the Bentley oak, of which 
coccifera, scarlet, or kermes oak~ grows but 14 or 15 the same \Vl'iter gives the following account: "In 1759 
fret high, IJ1·ancl1ing all the way, and of bushy growth, the oak in Holt-forest, near Bentley, was at seven feet, 
with latge oval, undivided, indented, spinous leaves, and 34 feet. There is a large excrescence at five and six fett 
1n·od uci11gsmall glandular exnt.scences, callet.1 kermes, that would rcnt.ler the mea5ure unfair. Jn 1778 this tree 
or scarlet grain, usecl by the dyers. The small scarlet was increased half an inch in 10 yeal's. It cloes not ap-
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pea1· to bo hollow, b11t by tlie tl'ifling iHcrcase I co11dudo 
it 110t sound." These tlimcnsion-;, huwevet·, a1·c exceed
ed by those ,,r the Boddi11gt1m oak. It grows in a piece 
or rich graSS lirnd, called the ol<l Ol'Char<l !5l'OUlliJ, 1.Jelong
inl>' to llodtlingto11 rna11ot-fo.1·m, lying nea1· the turnpikc
ro~<l l.Jctween Cllcltrnham an<l TC\\ksl.Jul'y, in tltc vale of 
Glol!cesttr. The stem is remarkably collectctl at tile 
1·011t, tltc s:tlCS ol' its tt·unk. being much ffiOl'e upright than 
those of h.ll'ge 1rees in general; aml yet its circ.:urnfncncc 
at the gl'Oun!l is about 20 paces; measul'ing w.itli a. tw~
foot rule, it is more than 18 yanls. At three feet lugh it 
is 42 feet, and where sma.llcot, i. e r1·om five to six feet 
IJi..,.h it is S6 feet. At six feet it swells out largCI", aml 
fu~:im's an enormous lieatl, wliich has been furnished with 
huge, anti proballly extensive~ a1·.ms. B1.l't.time am\ the 
fury of tlie wi11d !Jave 1·ol>betl 1t of much of its graudcur, 
aml the gl'eatcbt extent of um in 1783 was eight yal'tls 
from the stem. 

In the Gr11tlcmau's Magazine for May 1794, we have 
an account of an oak-tree growing in Peushurst-pal'k in 

~.e~!~.:oogac~~1 ~~:n~~it~i~~:~ ~~1i~·,~~~~giu /e~~~1~b~~~~~!i1 ~v~1~~J~· 
Caimlen thought gave name to the county of Ilcrkshi1·e. 
rl'he tlimcnsious of tlte ti-ee al'e these: 

Feet. Inches. 
Gil'th close to the ground 35 6 
Ditto one font from ditto 27 6 
Ditt{) live fret rrom <litto 24 o 
JI right taken Uy shadow . 73 0 
Girth or lo\\C~t, l.n1t not la1·gest ]11nh 6 9 

With respect to Jo11grvity. Li1111reus gives account of 
an oak ~60 veal's old; 6ut we h<we. hatl t1·aditiuns of some 
in .Euglan!l .(huw far to Ile <lepe111.kd upon we know 110!.) 
that have attained to n101·e than doulJlc that age. Mr. 
~1a1·sham, i11 a lettC'I' to Tlwmas Becvu1·, l<:s11. llath Pa
pt>t'.~, vol. i. p. 79, makes some ve1·y i11gcnious ~alcula
tions on tl1c agt~ of trees, and conrlutlLs from lite innensc 
or the Bentley oak, &c. that tl.Jc F'urtworth Chesnut is 
1100 ycao·s ol<l. • 

UesiM!'I thC' grand p11rposrs to which the ti miler is np
]llicd in navigaU1111 a11tl al'rliitccture, and the ba1·k in fa.n
u in"' of leatltl'1·, lhe1·e are otl1e1· uses of less co11seque11n•, 
to \~i:ich the 1\ift\'l'ent p;irts or this ti·ee ham been ref(>z·
l'l'tl. The highlanders use the b:u·k to d) e their yn.1·11 of 
a l;rnwn c.;..!:,;:;;" a r mixed'" ith copperas of a black rolou1-. 
Oak saw.du!'.r is also a pl'iHcipal i11g1·edie11t in clyein,; 
d1·.1b;;1 especially in fustnw. '!'lie acnl'HS a1·e a good fou1l 
to fnttc11 .c;\\ iue an cl tul'lceJs; anti art1·1· the severe win tel' 
ol' t lic'yrar 1709, tile poor pen pie in Fraucc "ere 111ise1·a
bly ro11~traitH'd to eat them thcmsdvcs. Tlic1·e :ll'C, liow
c,·c1·, arorns produced from another specit'S of oak, wl1ich 
a1·(' eaten to t.l1is day in Spain amt Gl'ec~e, with as rnuc;I~ 
]>k<\'>111·c a~ cltcsnuts, without the tlrna<l!ul compulsion of 
IJllll!-Jl' I'. 

(J_1 •1u:.tit''i :\T.\IUNA, the sea oak. See Fucm1. 
Q UEHL\., a p;L'nus of the trig)'nia order, i11 tho frian

d1·ia das!i of' pla11t1.1, and in tlt1• 11:tt111·al mdhod ranking 
undt'I' the ·22t1 Ol'dn. cal'yopliillei. The calyx is pL·ntaw 
JJh~llo11 o;: 1l1t•rc is no nH't11la; the capsule is uniloculal', 
anti t!'i\ alq1!, w1tl1 n11r ~cell. Thc1·c arc three sprcil·s, 
viz. lii. .. p:wic.t . t::rnadc n:si'i. and h'iehotuma. 

Q UICK, 01· Q111c1cs1:T trnDGE, among garclcncrs, 
deuoll·s all lh u hetlgts, of w1i~1tsuc\'Cl' sol't of i1la11ts lill'Y 
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a1·c composed, to cli~tinguisli tl1em from drad heil.~s; but 
in a mo!'c stt·ict sense of the wol't.I, it is l'CStt·aincJ. to 
thu<Je planted with the hawthon1, 01· crata3,;11s oxyacan
tha, u111h•r which name these young plants, 01· sets, are 
sol<l by the niu·sc1·y-garduners, wlw l'aisc them fo1· sodc. 
SE~ l.:.RATlEGUS, 

Qu1CK·SJLv1rn .. See 1"IEncur.y. 
QUILT1~G, a method of sewing two pieces of silk, 

linen, m· stuff, on each other, with wo1>l 01· cotton Uet\\.een 
them; by wo1·king them ~u O\'Ct· in tile l'orm or chequer or 
diamo11<l work, 01· in flowers. The same name is also 
given tn tl1e stuff so wo1·ked. 

QUIN GE. Sec Pnws. 
C,!.CJINGHAMALIA, a genus of the pcntandl'ia mono

gyui.a class aml order. The calyx is iul'cl'ior, five-toothed; 
corollit tubular, superior; auth. s~ssilc, seed 011u. There 
is one species, a hC1·b of Chili. 

QUINCU.NX, in Roman antiquity, denotes any thing 
that consists of tive.twclftb pouts of another, I.Jut 1>arti.cu
la1· of the as. 

. QUJNCUNX ORDER, in gal'dcuing, a p1n.11tatio11 of trees, 
d1s110setl u1·iginally in a sq11a1,c, and consisting of a five 
trees, one at each corner, a11tl a fifth in tlu~ middle; or a 
qui11cu11x is the figure of a plantation of trees, tlisposetl in 
several rows, butJ1 len,gth and b1·e~dthwise, i11 such a man
ne1·, that the first tl'cc in the sccoml row commences in 
the centre of the squ..i.rc formed by the two first trees iu 
tile first row, and the two first iu the third, rcsemhJing 
the fig111·e or the five at car<ls. 

Q.UINDEGAGON, i11 geon 0'1·y, a plane fi.;ore witb 
~5 s1i.lcs an<l 15 augks, which, if the sidt·~ al'C all equal, 
is termed a regular quiudecagon, and in·egular '"hen 
otherwise. 

'l'bc. sides of a rr.gular quindccagon inscl'ibctl in a cir
cle is equal in powet· to the Liall'- 1~i fforc11ce between tlie 
side of the equilateral tl'ianglc, and the side of the i1enta
gon inscl·il.Jctl in the sameci1'Cle; also the difiCrcucc of the 
perpendiculars l<:>t fall on bof.h sitle!i, taken together. 

QUI:\ QUIN A. See CINcuoNA, and PnALnt.•CY. 
QUINTILE, in astronon~y, au as11cct of tlic J1la11ets 

when thry at·e 72 degrees d1sta11t from one anutlicr, or a 
fifth pa1'l of the zo<liac. 

QCJlRI<: or papei', a qua11tity of 2~ 01' 25 sheet •. 
QUISQ.UALlS, a genus of the .monogynia or<lcr, in 

the i.leca1nk1a cl;;ss of planlo;;) an<l 111 the 11at11ral method 
ra1.1king under th~ 3Jst ortlel', vqli'eculre. T!ic c;llJx i~ 
qurnqudld ~u<l fihfu1·m; tlie petals live; the fruit is a qnin
que·angular plum. There is only 01w ~pecks, viz. Ju<li
ca, a shl'Ub of the East Indies. 

<?U:l 'l'A_~I, in la.w~ is whel'~ an action is brougl1t, oi• 
an 111l1)1'111atwn exh1b1tetl, ap;awst a person, 011 a pl'llal 
staf.utr, nt the suit of tl1c king a.ml tile inrty 01• i11l'o1·mci·, 
when tile penalty fo1· Lrcach of the st:ltut~ b tli1 ccrrl! to be 
c.livitlcd between them; in that rasr. the inf'u1·mc1· i)1-;1sl.:
cutcc;; as well fn1• the king as himst·lr. 

QUJ'f'.CLAIM, in law, signi fies a nlcast• of any nc
tion that. 11:•;;> persu_n has ~l):!;aiust ;urntlte1" It si.:;uillcs 
also a 11u1ttrng a cht1m 0 1· t11lu to land.,, &r. 

Qurr-Rt::ST, in law, a s111all 1·e11 t that is pa)·illJlr- by the 
tenants of most manors.'' hPreby the tc1rn11t .~·ll'.i quit a11 U 
free from all otlie1· sel'\'ices. Arn i1•utl: this p.1ymc11t \\'iii 

ca~h·<l "ltitc-1:rn_t, 011_ ac~onnt th~t it ''as paitl in ::;ihc:r 
cum, and to <l1st111gu1sh it from rcnt·Col'IJ. 
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QUOlN, or CotN, on board asl1ip, a wcdgt' fastrnetl 
011 the deck rinse h tltc IJ1°l'l'C h of the carl'iagc of a gun, 
tu kl'(~P it fit'm up to thr s\1ip's s illc. 

Qt:UIT:>, a J.irnl uf e~crc i so or game known among 
tl.t•a11rin1ts nm.lea· the muue discus. 

QUO Ml.NUS, is a '"'it which issues out or the court 
rtl' cxcht•(1 uc 1· to t he ki11g's farmer 01· debtor, for dt.·bt, 

ll'l'Sp:tss, t\.c. 'l'11ougla tlii'i \\Tit \\as formel'ly granted 
o nly t~> the king's tcna11ts 01· tkUto1·s, the p1·actire now is 

hecomt> gener al for th r plaintiff to surmise, thnt by the 

"roni; the tlcfenclant don; him, he is the les'I able to Sa· 
tisfy his <lcbt to the king, by which means ju1·isdiction is 

giveu tu the court of cxcl1rq11c1· to determine the cause. 

This \\ rit is tu take the bully of the defendant in like man-

nrr as the capias iA the common pleas, and the writ or 
latitat in the king's bc11rh. 

Quo-WA.R1ut.•ru, in la"·, a wl'it \\hich til's againitt a 
person 01· co1·poration that wu1qm any fra11c.;l11i,c or li
"nty against the king: as to ham o. fair, market, or tf1,.. 

likr, in 01·dc1· to oblige the usuq>cr to sltow by Yi hat rigftt 
aod title he holds Ol' claims such franchise. This writ 

also lies for mis-user or non-user of prh·ilrgrs granted. 
1.'lic atto1·ncy-gcneral may exhibit a quo-wal'l'antu in the 

crnwn office against any particular persous, or bodit!I 
politic or COl'{JOrate, who use any franchise or p1hiJrge 
witho~t ha\•i11g a leg~I grant or_p~rscription fo1: thesam('; 

and a Judgment ob tamed upon 1t IS final, as bcrng a wi·it 
of right. 

R. 
R the sc,·enteeth lcttrr of om• alphabet. In the notes 

' of tl1t· ancients, R. Hr RO. signifies Roma; R. C. 
Roman ci.-itas; R. G. C. l'ei gereudre causa; R. F. E. D. 
recto factum et dictum; R. G. F. rei;is filius; R. P. res 
publica, or Romana jlrincipcs; and R. R. R. F. F. F. res 
Romana ruet frrl'o, fame, ftamma. 

Used as a numcl'al, R anciently stood for eighty, and 

,. ilh a dash over it, thus R, for 80,000; but the Gl'eek 

r, or c• signified 100. 
In 1he prescri1itions of physicians, R or B stands for 

reril,c, i. c. take. 
RABBETING, in carpentry, the plaining 01• cutting 

or channels or grooves in boards. In sllip-carpentry, it 

si.<;"nifics the letting-in or the planks of the ship into the 
ket.'l; which, in the rake and run of a ship, is hollowed 
away, that the planks may join the closer. 

RABBIT. See LEPUS. 
RAClllTIS. See MEDICINE. 
RACK. See ARRACK. 
llACKOON. See UBSus. 
RADIAL CURVES, are curves or the spiral kind, 

whose 01·t1inatcs, if they may be so called, all terminate 

i n the centre of the including circle, appearing li!{e ratlii 

or that rirclc, whence tl1c name. 
RADIALIS, 01· RADt.Eus. See ANATOMY. 
RADIANT. See HERALDRY. 
JtADl.\"l'ED FLOWERS. See BoTAl<Y. 
R_\DIATIUN, the act ura hotly emitting 01· tliffuslng 

a·~)'S of light. all 1·0111111 as from a centre. 
RADICLE. See l'LA~Ts, physiology of, BoTAl<Y, 

an11 GRR'.\HNAT10~. 

R ADl(.;S. in geometry, the scmidiameter or a circle, 
or a l'ight line tl1·awn from the centre to Ute circumference. 

See CJRC'LE. and GEO}IE'rH.Y. 

RAD1l1S. See .ANATOMY. 

RA.FT, a sari of float. formed by an assemblage of 
varmus pla11ks or pit•Cr!i of t imber fastt 11ctl tog t>ther side 

by side. -;1• a-; tn l> e cnnvcred more comnuulinu,ly tu aity 

~hoJ't di~tarwe in a hadw ur or road than ir they were 

1'.1·pa!·atr. The timbrr and ptrinks with which mercbant· 

ships 1u €' li1lcn, in thr d11T't·rt·11t parts of the Baltic-Sea, 

at·c attarhell tngdhr r in this manner, in ortler to float 
thrm off to the s lii1,p i 11 ~. 

RAFTERS, in building, are pieces uf timber, which 
9 

standing by pairs on the raising-piece, meet in an angle 
at the top, and form the roof of a building. It i• a rule 
in building, that nu rafters should stand for·ther than 12 
inches from one anothe1·: and as to their sizrs or St'ant
lin.i;s, it is provided by act of parliament, that 1winripal 
rafters, from 1~ feet six inchc~ to 14 feet six inchea 
long, s~•all be fin inches broad at the top, and right at 
the bottom, antl six inches thkk. Those from 14 feet !i1 

inches to 1 S feet six inches lung, to he nine inches broad 

at the foot, suen inrhes at th~ top, and seven i11che~ thi.;k; 

and those from 18 feet six inches, to 21 feet six illchca 

long, to I.Jc 10 inches broad at the foot, eight at he toJI, 

and ei.<;ht thick. Single rafters, eight feet in lenKth, 
must have four inches and a half, ant! three inchts tl1ree 

quarte1·s, in their squa1·e. 1.'hose of nine feet long, must 
be five and four inches square.., 

Principal rafters should be nearly as thick at the hilt. 
tom as the beam, and shoultl diminish in their lrngth 
one-fifth or one-sixth of their breadth; the king-po•tl 
shopld be as thick •• the prinripal rartrrs; and thtir 
breadth accortling tu the size of those that are intended 
to be let into them, the middle part being left somewhat 
broader than the thickness. 

RAG WORT. Sec SENECts. 
RAGG, rowlty, a genus or stones belonging to the 

silireous rlass. It is or a dusky 01' tlark-5rey colour, 
with many small shining crystals, ha,•ing a granular 
texture, and ac·quir·ing an orh1·y crust by exposure to th& 
air. 'rhe specific gravity is 2.748. It becomes mag11etic 

by _bt•ing hrated in an upen ti•·e. In astrnng fire it melts 
without addition, but with more tllflkulty than basalte!-1. 
It was analysed by Dr- Withering, "ho fonml that tOO 
part• or it contain 47.5 of siliceous earth, 32.5 of argil, 
and 20 of iron. 

RAJA, ray, a genus of fishes or the cla5' amphibia, 
and of the order nantcs. The gene1·ic charal'tcr is, mouth 
situatetl l.Jeneath the head, tran'ivcrse, l.Jesct with teeth; 

s1riracles beneath, fiv e on each side the neck; body in 
most S}tccirs sub-rbomlmirlal. 

This genus, of which there arc 19 species, is tlii;tin
gui•hed by the remarkable breadth and thinne.s of tire 
bo<ly, the pectol'al fius 3(Jpearing like a cuntinnatiun or 
the sides tl1emselves, being covered with the common skin. 

Their rays are cartilaginous, stt·aight, and furnished with 
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numerous swrllings or knots; the teeth are vrry numrr· 
ous, small, and placed in ranges ovel' the Hps ot• Cllgcs 
of tile mouth; the eyes are furnished with a uictitating 
membrane 01· skin, which can at pleasure he tfr:mn over 
them like an eydid; and at some distan cr ab<n'c the 
eyes are situated the nostrils, each ap1n·.··ring like a l:lrgc 
aud somewhat srmilunar oprning edged witl1 a reticulatrc.l 
skin, arid furnisltccl internally with a grrat many Jami. 
nated procrsscs divitlt'<I by a mitldle partitinn; they are 
guarded l..ly an exte1·io1· rnlvc: behind the eyes are also a 
pair of holes co111munira1iug with the moutli anct gills: 
these lattl'I', taken together, present a vast extent of' ~ur· 
face: the young are contained in-oblong square capsules, 
with lcngthentd corners, and arc dischal'ged at distant 
intct·vah-1, tlu~ ynung aninial gradually lili~ratiug itself 
from its conlincment, and aclhcJ'iug for so1nc time by the 
umbilirnl vesst'ls. The rays in general t'eed on tlie smal· 

_ Jc1· kind uf crabs, tcstacea, ma1·i11e insrcts, and .JisliL•s. 
'!'hey are constant inhabitants of the sea, lying concrnled 
during 11a1·t of the winter among the mud or sand, from 
wl1ich they occasionally emel'ge and swim to unlimite<l 
di:;tancrs. 

!. R•ja batis, of a rhomboid shape. The skate is one 
of the largest of the European rays, sometimes weighiug 
from one tu two hundretl pounds; and even, according to 
some accounts, not less than three. Its general colour 
on the uppPr parts is a pale cine1·eous ~rown, varied with 
several darker 01· blackish undulations; the under part 
is white, markt>d with numerou<J, distant, black specks; 
in the malr•, the pectoral tins atre beset towards their tips 
or edges with numerous small Rpines; on each side the 
tit.ii, at some t.listance from the base, is a sha1·p spine; se
veral very strong ones run down the hack of the tail, anti 
in some specimens a l'ow of smaller ones is visible on 
each side. A~ an e<lillle fish, the skate is ronsideretl as 
one of the be.st of ifs tribe, and is an established article 
in the Euro(lean maa·kets, being found In great plenty 
in the adji•ining seas, where it usually frequents the 
sho1·t's in lhe manne1· of flat fish. It b1·eeds in the month 
of l\larrh and April. and deposits its ova from May to 
Septrmbrr. We are informed by Mr. Willughby, that 
a skate of' 200 pounds weight was sold in the fish~mark1•t 
at Camh1·iclge to the cook of St. John's college in that 
university, and was found sufficient to dine the whole 
Roricty, consisling of more than 120 per'Sons. In OctnbC'r 
tbc skate. is usually poor and thin. begins to imp1·ovc iu 
Novembrr. and grows gradually better till May, when 
it is com1iclrrrtl a8 in its highest pe1·f~ctinn. 

Raja clavata, the thornbark, gl'ows to a very conside
J•ablcsize, though r·areJy equal in magnitude to the skatf'. 
Ju itH grneral appcnrance it resembles that fish, but is 
sumcwhat broader in pmpor·tion, and is easily distin
guished from the skate by the very strong curved spines 
\vith whirh it~ u11p r sul'f:'are is con.red: the51e arc most 
conspirnous down the middle a11d on rach side of the 
back, "h 'l'C foul' or si~, of much larger fijjze than the 
rest, arl' geric1·ally sr<'n; tl1c remaining pa1·ts bring- fur .. 
nished with many RcaUered spines of smaller size, i11tC'r. 
mixed with still moa-e minute onrs, and the whole ski n 
is nf a rough or sha,;reen.Jike surfacr; the Lrnck i':i m:tl'k· 
cd with an u11re1tain number of pale or whitish 1·01111d 
spr'lt<\, of diffcr·ent sizeR, a111I which are commonly su1·
r-0untlcd with a blttcki~h u1· dark roloured ed~r; these 

spots arc said to be caused IJy thr slieddin~ nr !llG sp:;,-, 
at tliffrrent inlel'rnls; al•rng th~ mir1dle uf the l.rnrk 1·11 11~ 
a single row of slroug spinrs. ro1o1ti11uctl to thr tip of the 
tail; and it oftrn happl'!ls that there ~ire tl1r:r or ~n·.n 
fiy c 1·nws of spines on thi"l pal't: thr. col om· ol the skin_ is 
a l.u·ownjsh g1·ey, with i1·1·eg·ular· hlackis!t cu· c!ush.y \'a1·1c 
galinns; the 1111d1'r part is white, "itl1 a s light cast or 
ftrsli.rolour; and al.lout the middle of' f.ltc bf.,dy, as wl'il 
as 011 l11c lins, are tli~pose1I scvC'ral spinl's, simi lar to those 
on tile upper sidt•, but less st1·011g: the ca1·til11gt~ dividing 
tile 11ppc1· and lower portions of. tlir hotly, i:i i rt this spi:~ 
cies remarkalJly conspiruous; but since. a si111ila1· appca1· ... 
ance exists in several o1her sprcirs, it cannot IJe of much 
importance in the speCilic cll:wactcr. 

The thornbark is an inhabitant of the 1\l etl itcrranean 
nntl uthel' scag, aml is in some t•steem as a food, thuug(1 
no~ equal to the skate in goodne:;s. 

3'. Raja chagrinea, shagreen r·ay. Body lrss broad in 
propnrtion than in most otht'rs of this dh·i!'.i ion~ snout 
long ant.I pointed, and furnishetl with hrn J'OW!'i of' spines; 
SC\'c1·al others are placed in a scmicir·rle towa·rds the 
eyt's, of which the iris is sappliire·colourrd; IJoth sides 
of the tail are armed \Vitli numerous ~maller ont's; the 
whole upper surface of the animal is t'u11ghrnt'd by nu· 
merous small granules like those on the skin of some of 
the shark tril.>e, and particula1·ly of the great dog. 
shark, of the skin of wf1ich is prrpa1·etl the substance 
known by the name of shagrccu; colom· above ciner~!lUS 
brown, beneath whitr. Native of the E1m1pean seas. 

4. Raja pastinaca, sting ray, with slrndl'I' tail, genr.
rally a1·med with a spine. Shape sub1·humhoilial, l..lut 
somewhat appl'oachin~ to ovatr, the prcto1·al fins being 
Jess pointec.l than in some of this division; snout point~d; 
body more convex than in the preceding rays; colour of 
the whole animal above yC'llowisli olin. with tl1c back 
c.larkC'st, and approaching, in some "Pecimrns, to a blue
ish b1·uwn; benrath whitish; tail without fin, of co11sidl'
rable lrngth, nry thirk at the base, and grn1lually ta-
11e1-iug to tht' extremity, whirh is vr1·y slender; near the 
1nidclle it is armcd, on the upper part, with a ·very lonf:), 
flattened, and very sharp.pointed bone 01· !i'pim·, finely 
serrated in a reversed dii·t·t·tinn un both sides; with this 
the ar1imal is capable of infti<·ting \'cry srvc1·e wounds 011 

surh as incautiously attempt t1' hanclle it; and it answe1·s 
the. purpose both of an offcn'ii~e an1I ilrfensh ·e weapnn: 
it is annually cast, and as it frerp1t·ntly happrns tl1at the 
ncw spine has al'l'ivcd at a rnn..,itkralJlc size bcfn1·e the 
old one has been cast, the a.uimal is orcasionally l'o1111tl 
wilh two, in which stat_r it has bt'L'n so111t'tirnPs rrrone~ 
ously ron:;iilt•rp<I as t\ Jistinrt :-ijll't·it•s. This fish is sai(l 
not ti~ g_1·ow ti~ so l~rgc a siz<' as 111a.uy nt.hns of the ,Cjf'· 

:~::i: J :~d1i~ ~~~1e~~~'~:11,~'\~~t nt:1fm~!~~.t~: {:~:~~~·,~~";;~: ~c'I i ti~~~~~~ 
On account of the danger a ttl'ncl ing the wounds inlli rtr tl 
by the spine, it is usual with the fi qhe rmrn to cot oft" the 
tail as ScHltl as t!w fi.;;h is taken; allfl it i~ sai1f to be Hie~ 
gal in France, nwl s•imt.> otht•r co11 11 1ri rs, to s1·JI the ani
mal with Liie tail sti ll a:lhrri11s. It i~ l1al'clly nerrsc;ary 
to ohSrl'\'e• that tilt' spine is pt•t·f'crtly \o'oid of any \'Cnom~ 
mis qrmltty, lhough f'11J·nw1·ly suppnsctl to contain a most 
nr:ti."c poison_; a1ul that th~ ."ffi·<yi sometimes pt·odured 
by 1t arc rnt1rdy those a1·1smg from 1krp pun :· turr .'\ti~ 
lacr1·ation, which if taking place in a kndinuus put, or. 
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~n:w11~ n ... h!-~'.;"."'"r ffl!r\·es and Ulood-vcsscls, have often 
)ll'OHd r.itaJ, 

The gcnr1·a1 linhits of thr animal arr. similar to those 
of the rest of the s·c1111s, often I) ing Uat and in arnliu:;
rade 011 tl1c sof't mud at the l.Jottom of the shores which it 
frequrnti:i, nntl seizing it:'i p1·t•y by surpriRc, anti at other 
times r111·s11ing it tlll'Ougli tile depths of' the ocean. 

5. llaja aqnila, c~.f{lc l'ay. This species gTows to a 
Yrry g1·<'at size, snmctimcs measuring ten, twelve, or 
cw 11 fil'tc r n fret in h1ng-th. 

G. Rajll seplirn, pral'led ray. Sl1ape subrlio1nlrnid: 
the uppt>r pa1't of the I.Jody, ml':urn1·rd ' from tile tip.;; of 
the pectoral fins, whiclt ar~ olltuse, r1u·min,; a l1alf-rhomU; 

!~~' i;:)~~,~~;,~~:\;;;~~~r~1;~i t~~~u~~~1~;~~l ~~~~o~·t~~1:: ~~ 1\~i ~!~~ 
cd; ventral fins rather sm~ll and rumi<lcd; tail mo1·c than 
twice the length of the bocly, g 1·ad11ally taprring lo a fine 
point, furnishrcl Lrnn eatl1 the middle part with a shallmv 
Jin l'unniug to a consiclcraUlr. Uistancl' . and al>o,·c with a 
strong and sharp spine, as in the sling ray nllfl many 
Qtltc1·s, nnd sometimes two spines are found instead of 
one; back, from 1.Jctwcen tlie eyes to some <iistanre be
yond the base of the tail, rovcrC'll \vitl1 pre.tty close-set 
tubc1·cles or g1·an111c.,, t111·ee of which, in the middle of 
the back, a1·r. far Lll'ger 1\1an tl1e rest, and rcscmlile 
three prarls disposed in a J n n~iturlinal direction on that 
]Jnrt: colour of the wlrnlc animal deep cincrcous-brown 
alJo\'!', and reddish white Uencath: g1·ows to a large size, 
sometimrs mrasuring eleven feet from tlw snout to the 
<ntl of the tail. Nati\'C or the Red Sea. 

It is frarn the skin of this i:;pccics, accol'iling to Ce~ 
Jl~Je, that tile lieautil'ul sullstance called galuchat by the 
French is pl'epa1·ed; and which being colou1·cd with IJluo, 
green, or r·ell, acc11rdi11g to the fancy of thr. artist, and 
afterw::trds po1ishctl! is so frequently used for ' ' arious 
kinds of cases, klcsrope-tubcs, &c. For tl1is p11l'pose 
the. smaller or young{'r sprcimens arc p1·cfl'ncd; the tu-
1Jc1·cks in the more ad\'a11crd or full-g.rown animals Uc
ing too large for the uses above-mentioned. 

/. Raja diabolus, demon ray, with bilol.iate front. 
Thi.;; highly singular animal, iu p0int of general shape, 
is allied to the eagle ray, Lrnt with a much greater ex
trnt of pectoral !ins, ::tppcaring extremely broad in pro
portion to its length; the head, which is of moderate size, 
is straight or rcct ilinrar in front, rach side projrcting 
into a yertically ilattcned nnd s1iglitly pnintcd lobe or 
wattle, of nca1·ly two feet in lr.ngth, and giving somewhat 
the ap_prarance of a pai1· of horns; tlie pectn1·al fins arc 
of a sul.Jh'iangular figure, cnl'\'ing' downwards un each 
side, and tC'l'minating in n. point; the hark i."l very slight
ly clevat;!d into a somewhat J>yramidal. for_m; ~nd at its 
]ower par l is situate!l the clorsal fin, wh1c11 1s of a length
e ned shapr, and inclinr.s l.J:i.ckwards. This species is an 
jn\Ja!Jitant of the Mctli tr l'l'ancan, Atlantir, and Indian 
seas. It is said to I.Jc cl1icfly olJsHvcd at.out the Azore~, 
where it is known by the name of moltul ar. 

8. Raja tol'pcdo, of a rounded shape. The torpedo 
l1as hccn celebrated lt nth lty ancients and moderns for 
its womlel'ful faculty of causing a sudtlcn numbness m· 
]>ainful sensation in the JimlJS Of those who to11rh ~I' han
dle it. This power the ancicn fa> , unacquinted with the 
theory of electricity, were contented to admirr, without 
attempting to ex.plain; and, as is usual in similar casrs, 

magnified it in!o an effect lil!le slio1·t or what is common-
1.}'." nsc1·il.Jed to enchantmc.11t. Thus we ~u·:..- told by Op
Jllan, that the torpedo, ronsrious of liis l:>..trnt f'nnilty, 
wl!cn cn11ght IJy a hook, rx('rts it in such a ma11nc1·, that, 
pass ing alnng the line am\ l'Orl, it br11umlJs the astonishccJ. 
f1slirrman, and st.<ilrnly rcduns him to a state of hcl1J
Jcss sh1pcl'adio11. See EMWTRTClTY and GALYANIS:\J, 

'J'hc lrndy or the torprtJo i~ of a SOITH'\\ hat Cif'CuJar 
fo1·m, vr1fcrtly smoot11, slightly conn•x abovr, aud ma1·k
cd alo11g rar h side of tlic spine lty scnrnl smnll }IOl't's 01· 

fol'n111ina: tlic colour of t l1c upper surface is usually a. 
pal e rethlbh-lll'Own, somrtimes marked by five Jar·ge, 
rq1ti1lbla111., d1·ctllar, dusky s11ots wHh palet· centres; t/Jc 
unde1· sud:ace is w~itisli, 01· flrsh-colou1·ccl. 'J:lic torpedo, 
howrver, 1s observed to \';u·y considcraLly 111 the cu,';t 
and i ntrnsily of its cnlom·.i;;; Tl1c general kugtli of the 
torprdo SC'l'ms to Le nLout eighteen iuchrs or two fcrt, 
Out it .i s on:<isionally found of far larger dime11si<J11s; 
specimens l:aving liern fakcn on our own coasts of the 
wri!-;'ht of flftyJ sixty, anrl ew11 ci.i;hty pom1ds. 

The torpedo is an inhaUita11t of' most seas, hut seems 
to arri\'c at a larger size in the Mediterranean than clsr
whc1·r. It is genel'ally taken witb the tra1'1, but has been 
sometimrs known to take a bait. It commonh1 li..is in 
water of nhout forty fathoms llrpth, in comp'any with 
others of this grnus. H }H't)'S <111 smallc•· iish, a11tl ac
cording to !\fr. Pennant, a surmullet and a iilaisc ha\'e 
been fouall in the stomach of two of them; the su1·m11llct, 
as Mr. Prnnrint well oltsc•r,·rs, is a fish of that swiftnrss, 
ihat it wotild be impossiulc fur tile toqmlo to take it uy 
pursuit; we must therefore suppose that it stnjlifics its 
pr~y by exerting its clecfric faculty. 'l'he t '•l']ledo of
ten inliabits sanely places, burying ils~lf superficially, by 
flinging the sand over it, lty a quick flapping of all the 
extremities. It is in this siruation that it gives its most 
forcible shork, which is said to thro\'V down tlieastonish
cd passenger that inadvertently treat.ls un the animal. 

The. torpedo, with respect to its genrral anatomy, does 
not matrri<llly Uiffcr from the rest of the ray tl'ibc, cx
crpt in its ckcfric or gal rnnic organs. 

It appra1·s that tile elcct1·ic .irgans or tlie torpedo con
stitute a pail· of galvanic batteries, <Hs11oscd in the form 
of p011mulicular hexagonal columns. In the gymnotus 
clrctr icus, on the contrary, the galvanic battt'ry is dis
posr d lc1igthwisr on t11e lower part of the animal. 

Gpallanzani informs us, that some few minutes before 
the torpello r.xpi1·cs 1 the shocks which it communicatrs, 
instead of l.Jein~ gin~n at rli s ta.n t intervals, takrs place in 
quick succession, iike the 11ulsatio11s of the heart: they 
arc wrak, indeed, but perfoctly pe1·ccptible to the hand 
whr11 laid on tl1e fish at this juncture, aml resemble vc1·y 
small electric shocks. In the space al' seven minutes, no 
less than 360 of these small shocks were perc't'iveJ. Spal-
1anzani also assures us of anothel' highly cnrious fact, 
which he ha<l occasion to verify from his own rxperi~ 

ence, Yiz. that the young t01•pedo can not only exrrcise 
its dert1·ic faculty as soon as lrnrn, but ewn wJ1ilc it is 
yr.ta fr.etus in the IJoll.v or the parent animal. Thi~ fact 
was asrcrtained IJy Spa!Janzian on dissecting a torpetlo in 
a pl·rgnant state, and wliich contained in its °'·arium 
several rount.lish eg§.;;S ut' different sizes, and also two 
perfectly formcll fretuscs, wliicl1, when tried in tlic usual 
rnauner, communicated a very sensiUle clectr-ic shock,. 
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tl1is was still more 11ercrpli\Jlr "hen t110 little animals 
wc:rcin'iulatc~ by .bl'ing T1laccd on a 1ilatc of glass. 

rriic clccll'ity nf the tcll'pc!lo is altogclhc1· rnluntar~·, 
and sorncLimrs, if thC' auimal is not initate<l, it may lie 
toucl1cd or c\'cn handled \\ithout I.icing proYokc<l to ex
ert ils dcctric influence. 

9. Raja 1·lainobatos, of a lengthened shape. This re
markable speciC'S sc<·ms fl'Om its habit to connect in some 
df>grce the grnua of l'aja a11d sqn:-ilus, the l10dy lil•ing 
mucli lo11gr1· than in t\1c ]H'cccdi11.~ kinds of ray: 11ic 
annut is lcngthenctl, but nrit Ye1·y s-hal'p; and the body, 
which is moderately co11vex ~hove, and flat Lcncath, gl'a
dually tapers l'l'Om tl1c shoul<l1..TS to the tail, wl!ich is fu1·
nishrd alJovc with two frns of an oblong shape, ancl situ
atc<l at a ron8idcraUlc distance f'1· 1) m carh 0U1c1"; the lip 
of the tail io;; als) dilated into an nlJlong fin. 'l'hc colour 
of the\\ hole auimal is a (l t1!1 C'artl1y-U1·ow11, paler Ue~ 
nrath, nml the skin is cn~ry whrre 1·m1ghcned by minute 
t11Ucrcles. Tliis fi~h is said to g1·ow to the le11gth or about 
four feet, ~rnd is a nati,·c or the European seas. It is oh
scr\•ctl to lrn more frequent about the coastc; of Naples 
than rlscwhnc. 

llAJANIA, a genus of the l1rxandria or·dcr, in the 
c1icerin class of plants, :llld in the naturhl mt·thod rank
ing under the I Ith 01·tkr, srrmentatrro. Tile male calyx 
is scxparill'-; tliCl'e is no cu1·olla .• The femall' calyx as in 
the male, without any comlla; tl1cre are tlll'ee styles; 
the fruit is 1·nunlliah, ·with an oblirp1c wing, infC'rio1·. 
'l'het·e arescveu species, climbing plants of the 'Vest In· 
dies. 

HAIL, in ot'nitliology. See RALLus. 
HAIN. St'c ME'l'l'.OUOT.OGY. 

RAINBOW. Ser Onrns. 
llAISING-PIECES, in architecture, arc pirccs that 

lie under the l.Jcams, and over the posts or puncheons. 
RAISINS, grapes prcparc1l by suffering them to rc

nrnin on the vine till they are prrfcctly ripe, nnd then 
drying them in tl1e sun, 01· by the heat of an oven. Tile 
differl'11cc l.Jctwecn raisins dried in the sun, and tliose 
dried in or ens, is HI')' ob,1 ious: lhc former a1·c sweet and 
pleasant; but the latte1· ham a latent acidity with the 
swretnciss, that renders them much less agre~able. 

The common way of drying grapes for raisins is, to 
tic two or three hunches of them together while yet on 
the vinC'. and dip thrm into a hot lixivium or wood-ashes 
with a little of the oil of olives in it. Tbis disposes th('m 
to shrink and wrinkle; and aflcr tliis tl1ry are left on 
1he vine tlwce or fom· days st'paratcd on sti~ks in an Jio. 
rizontal situatinn, a11d 1hen dried in the snn at leisul'e, 
arter being cut from tile tree. The finest and best rai
sins arc those called in some places Damascus and .Tube 
1·aisins; which a1•c distinguislie<l f'1·om the othet's hJ their 
size and figut·es: these are fiat an'd wrinkled on the s111·
facr, soft and juicy within, and near an inch long; antl 
wl1en frl'sh and growing· on the 1.Junch, are of the size 
ancl sliape of a large olirc. 

The raisins of the sun, and jar-raisins, are nll dried 
1.ly the l1eat of the sun, ant.I tl1cse are the sorts used in 
mctlicine,. 

RA KE ef a skip. is all that part nf her hull which 
l1ang8 O\'H both rnds of her keel. That whi ch is before 
is calle<l the fol'c-1·ake1 01· rake-forward; an<l that part 

lt AL 

which is at tl1c setiin.~ on of the stern-post, is called the 
1·ake-afl, oi· aftC'1·ward. 

RALL US, the rail in ornithology, a genus \Jclonging 
to the urdl'I' of grallre. The ~eak is thickest at the base. 
comprrssed 1 equal, ~rute, and somewhat shnl'p 011 tl1l' 
I.Jack near the point; the nostrils arc oral; tl.ie feet have 
fonr tors, without any web; and the !Jody i~ comprrssed. 
1\Ir. Latham, in his Index Ornithnlo,:;icus, cuumeratrs 
24 sprcies, besides some varieties. 'Tliry arc ch iefly clis
tingui~licd by their colour. "These l.Ji1·ds (Hays ~uffon) 
constitute a large family, and tl1rir lial.Jits arc d1ffl!l'e11t 
from tlwse of the other sliol'e-hii·ds which 1·esidco n sands 
and gravel. The rails, on the cont1·ary, inhabit only tlie 
slimy margins of pools anrl rivrrr.:;, espcci.illy lo\\' groumls 
covr1·ed with fiags and other large marsli -plrmh;. Tl.iis 
mode of lil'ingis habitual, and common tu all tlte species 
of water-l'ails. '"l'lie la11Cl-rail f1·equl'nts meadows; and 
from the disagreeable cry, nr l'athn 1·attling in the 
throat, of this bir,f, is dcrin•d the grnr1•ic name. Jn all 
the rails, the body is sknll(_•r, and sl1runk at the sicks; 
the tail cxtrrmely short: the he:ul small; the bill like that. 
of .tl1P gallinareous Kind, though much longcl', ma! nut 
so thick; a portion of the Irs abo1-c the kn~c is bare; the 
fl11·ee Core-toes withont membi'anrs, and Y<'l'Y long; they 
110 not, like othrr 1.Jirds1 draw their feet nndl'r their belly 
in fl_vin.;, but allow them to Jiang down; th (•i1· wing-; nre 
smnll, and n1·y conca1-e, anti their flight is short. Th('y 
seem to be mo1·e diffused than varied; and 11at11rc h.1-; 
profluce1l 01· transported them m-er the most distant 
lands. Captain Cook found them at the Straits of J\la
~dlan, in cliffor('nt islands of the snuthc1·11 l1cmisp~1crr, at 
Anamoka, at Tanna, and at the isle or No1·1'olk. In the 
Soricty Islands there are two spccit•s ol' rails; a little 
Llack-spottcd one (pooanee), and a little red-headed one 
(moiho). It appears that the two acolins of Fcruan<lez, 
which ]ie denominates water-quails, are or a sprcics 
of' rnils pernliar to the great lake of Mexico. '!'he clllins. 
whirh might lrn confounded with these, "1.l'C a kind of 
partridges.'' The ]lrincipal SjlCCies :i.1·c, 

l. The aquaticus, 01• water-rail, a bird of a long slen
der body, with sho1't concnve wings. It dt'liglits less in 
11.ring than running, which it does ,·e1·y sw iftly alon~ 
the edges of brooks covered with bushes; as it t·uns, it 
ernry no,,. and then flirts up its tail, and in fJ; ing Jiang~ 
down its legs, actions it has in common with 11ic watc1·. 
hC'11. Its weight is four ounres and a l1alr. Tlic lrn:;t11 to 
the end of the tail is 12 inches; the ut'ca<lth 16. The hill 
is slcncler, slightly incut·,·ated, an inch aJHl thr{'c qua1· . 
tr'l'S lnng; the hea1J, liind part of the neck, tile back, an1l 
rm•erts of the \Vings and tail, are l.Jlack, cdgetl with 
oli\'e-brown; the th1·oat, brN1st, nml upper put of the 
belly, are ash-coloured; the sides undn the wings as far 
as the rump, finely Yaried with IJ!ack autl white I.Jars. 
The tail is very sJ.iorl, rrnd co nc;i sts of twdn~ blark fra
thrrs. ""\\'akr-rail (says Bnffon) arc f!<'Cn nc~r lhe 11l'

rrnnial fountains c1ul'ing the p;1·ratcst pad of' !II{' "itt
t rr, yet like the Jaml-1·ailo; thry ha,·c their l'C'guhl1· mig1·a
ti o11s. They pass :Malta in thC spring and aut11m11. '·r11e 
viscount de Quel'liornt sa,v somt'. fifty lPagnrs eiff the 
ro~st or P11rft1 ,!?;al on 1he Hih of A p1·il. '!'hey WC'J'C S'.) 

faltgucd that they suffrrcd tl1t·msrln·s tn \Jc caught uy 
fh(' ltnncl. Gmelm funnel flirsc l.Ji1·d<i in tbe con11ti·irs wa
tered by tbo Don. B elon calls them black rai:s, and says 
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t hry nrr rvcry whrrc .known, nntl 1hat the Rperies is their nrriv.11 thry are vrr·y lean. wrighin.i; only six nun .. 
lllHl'l' 1111111r1·011s tl11rn thc n·d rnil or la11cl-1·ail. The ilrsh r<·s.; but lrnfurc they leave this i!Sland, g1·uw so fat ns to 
of thr wntr1·-rail is nut i-;o drlicate as tliat of the land- Wt'tgh above eight. The fratl1ers on the nown of the 
1•ail, autl lrns l'Hn a marshv tastl', ntal'ly likt• that of the hen fl :1ntl hirnl part of the nctk a1·c bhH·k, <'d!;l'<l wilh bay 
gotlli1111k. Jt <'Olltinurs the 

0

\\h•,lt• ynu· in E.11gla11U." rolour; the conr·ts of the \\iugs of thr F>utnr coluu1·, but 
9. 'l' lw p111·z;111;1 , 01· g;1Jli1111lr, is not nry frl'q11rnt not ~potted; the tail is shot·t, au<l of adt·q1 ba)'; the bcl-

111 GtTat R1·itai11, t11ul b sni<l tn br mig1·:.to1·)· It iuha- ly wl1itr: tl1el<•gs a~h.coln111·ed. 
Uib tht· &ides or s111:dl streams, cuncealin.; itselr among HA LL YING, in war, re.assrmltlin.; or callin5 togcth-
t!1c li11 c; J1rs . Jts k11gtl1 is ni11n incl1es; its lm:ad1h fHtrc11; er troops hr·nkrn ;rnd put to flight. 
i t \\l·ig bs fo111· ounces f.in d1·achms. Tbr head is larown, RAM, in zoology. St•c Ov1s. 
~ pottet.1 with Ulack; the nrck a deep oliY1·, spotted with RAM, in astronomy. See Anrns. 
wliit.t•; tlic fr~Llu!l'S of the bark am black next tlieir RAM, batteri11g in anHquity, a military cr1gi•e used to 
!-i ltal'1!i, then olin-colo111·l·i.I, aml c1lgetl \\ith wliitc; the batter and beat t.lown lhe walls of places lwsi~ged. 
sca_pnlCil'S a1·<· 4ili\'t•, fint.'ly markrd with two small white The laatte1·ing 1·am was of two snrts; the one rude 
&pots on t·arh w<'h; tll(' kgs ol' a Jrllowish green. " Its and pl(lill, the otl1rr compouurl. 1.'hc for111t>1' seem~ to 
lrnhits (sa.}S Uuffon) wiM, its i11sti11ct stupid, tile por- hrt.\'e l.lcen no more than a g1·<•at b<'am which the soldien; 
z;rna isunsuscrptiblroft'llucatio11, t11n·isrven caprtUlc of bol'e on tl1ril· a1·ms am.I shnulder·s, ant.I with oue r•11l uf 
beiug lamrd. We raisrtl one, liowenr, which li\'l'd a it by main fol'ce assailed tile wall. The compound 1•an1 
whole summr1· on crm11bs of lu·eatl and hrmp·sced: when is thus desr1·ibed IJy Josephus: It is a yast beam, like 
by itst·I !'. it k.Ppt constautly in a lar·ge bowl of "·atcr; but the mast of a ship, sh·f'ngtil('ncd at oue ent.1 by a hl·ad of 
j f a prrsnn t•11t('l'C'd tl1c rluset whe1·e it " 'as sliut, it ran iron, smnething rrsemuring that of"' r·am, whcnre it toc1k 
to rouccnl itsl·lf in a small t1a1'k cumei·, "ithout venting its name. See Plate l:Xll. Miscel. fig. J 90. This ''as 
crh's 01· mul'murs. In the state of libnty, howner, it hung by the middle "·ith 1·opes to another beam which 

~.1:~ :g s~\'~:j <!;.ie;·~!~.~ ;~~~c~h:~~11\tl~~a~~ ~~e p~~~~:n~i~: t: !?\\. :~r~;s :~~r~~s~~!maCe~· l~~·".~~n0g ,::.~~~q~~~~vbaa~~:r::J 
society, as snon as one cries ~rnother repeats the sound, pu~hed forwartls, striking the wall with its iron he:ul. 
whirh is thus conveyed through all the 1·est in the dis· PJutal'Ch informs us, that Mark Anthony, in the rar· 
tri<.:t. Like all the rails, it is so obstinately a\'crse to thian war, made use of a ram four-srore rtet long; and 
risr, that the sportsmau offen seizes it with his hand, Vitruvius teJls us, tl1at thry were sometimes 106, and 
f)I' Mis it with a stick. Jf it finds a bush in its retreat, sometimes 120 ft!ct in l.cngth; and to this, perhapB, the 
it di ml.is upon it, and from the top oJ' its asylum bclmlds fo1·re irnd strrngtl1 of tl1e engine was in a great measure 
U1e dugs t.rushing along in fault: this habit is common owing. The ram was managfd at om> time by a whole 
to it and to the water-l'ail. It din's, ~wims, and even centur·y ofsoMirrs, ant! they being spent, were sccornlt!'d 
swimR under water, when hard pushed." by another centul'y; so that it pla.}·ed continually without 

s. The cr·ex, crake, or corn·crek, l1as been supposed any intermission. 
by some to be the same with the water-rail, and that it In order lo calculate the fo1·ce of the battering-ram R, 
diffrn1 only by a change of colour at a certain season of supJJose it to be 28 inches in diameter, and 180 ft'rt long; 
the year: this error is owing to inattention to their cha- and cons~quently its solid content 750 cubic feet; which, 
ractrrs aml nature, both which differ entirely. The bill allowing 50 pounds for each foot, will weigh 57500 
of this sprrirs is short, strong, and thick, f1H"me<l exactly pounds: and suppose it~ head of cast~iron, togetht'r with 
lik<' that of the water.hen, anti makes a genrl'iral dis- ' three iron.hoops, &r. to he 5612 pounds. Now all thrae 
tinction. II never freq11cntswate1·y plares; but is always weights added together, make 41112 J>otmds, 'qual the 
fouud among rorn. gr·ass, broom, 01· rur·ze. It quits the weiglit or the whole ram; which will require 1000 men 
kingdom befo1·e wintf'r; hut the water-rail endurrs our to move it so as to cause it to strike Against the point 
sh:U-Jll'St seasons, 'J'l1ry agree in their al·rr·sion to flight; L of the wHll AHIGE, each man mo\'ing a weight of 41 
and the legs, which a1·e remarkably long for the. size pounds. 'l'he quantity of motion produced by this ac
of thr bird, hang down '' hilst they are on the wing: tion, when the 1·am moves one foot in a seroml, may be 
thry frust thfir safety to their swiftness on foot. and txpressed l:y the number 41112, which motion or force 
seldom arc sprung a second time but with great difli. compared with the quantity of motion in the iron ball B, 
cully. The land-rail lays from twelve to twenty eggs, shot out of the cannon C, will be found r<Jlial to it: for 
of a dull white colour, marked with a ff'w yrllow ~vots~ a cannon-ball is known to move as fast as sound for 
mit\\ itl1standing tliis tliry ftl'C vrrrnumcrou!i in this about the space of a mile; and if you multi11ly 36 pounds, 

~:,'~t1''.';~;s ,;~!:~~~d"f~~o ~ n:~·,y •:;:~~~i~~ii~~:1~r1 ::~ec:·~~ !~:~~~ei~I~~=:· ~~eo~:11~e~·~,:J:i~~ew~l;n;~:;e 0ii,r;e~:~~~~ 
crek crch crtk, by 1·ubbing hard the blade ol' a knife on an 41112 for the r1nantity of motion 01• force, in the ball B 
i11de11trd bone. Most of the names given in different Ian- striking at L. And if, after a few strokes given by th• 
gu<tges to this bil'd arc evidl·ntlJ' formed to imitate this battering.ram, the mortar or cement ii;J so lonscned, that 
sin~ul•r cry. the piece of the wall ADOFE ioat last by a stroke of tho 

Tlaey are in greatrst plenty in Anglesea, whc1·c they ram carr•icd forward from F to K, and so beaten down, 
ap1>ear about the 20th of Ap1·il, supposrd to 1rnss onr the same thing will be Jlt'.1fo1·med by a cannon ball, af
from Ireland, where thry abuund. At their first a1TiYal, ter an equal number of stt-okes. 
it is common to shoot seven ·or Pight in a morning. They This shows how ad,·antageous thr innntion of gun
are found in most of the Hebrides, and the Orkneys. On powder is; since we are thereby enabled to give such a 
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pro1llgious vrlncity to a small body, th1\t it shall have as 
great a quantity of motion a!i a body immensely great
er, and requiring more hauds to work it: for three men 
will manage a cannon which shall do as much execution 
a'i the above battering ram, wrought by 1000. The 1·am 
\\hose fone is here calculate<l, is taken at a mean: being 
)at'ger than some, and less than othe1·s, of those use<l by 
the ancients. 

RAM'S HEAD, in a ship, is a great block bcionging to 
the fore and ma.in halyards. lt Lt.as three shivers in it, 
into which the halyards arc put, and in a hole at the end 
of it are reevetl the ties. 

RAMADAN, a solemn season of fasting among the 
Mahometaus, kept in the nintl1 1no11tb of tl1e Arahic ycnl'. 

RAMPANT. See ff£RAJ.DllY. 
RAMPART, in fortification, is an elevation of earth 

rouud a place capable of 1·esisting the caunon of an ene
my; and formed into bagtions, cut·tins, &c. SEE FoRTl
:PICATION. 

RAMPHASTOS, in ornithology, a genus belonging 
to the order or llicre. The bill is very large, and serrated 
&utwardly. The nostt·ils are situated behind the base of 
the beak; and in most of the species the foet are tord, 
and placed two forwards and two backwal'ds. The 
ton.i;u~ is lung, nanuw, and feathered on the edges. l\fr. 
Latham enumerates fifteen different species, of which the 
toucans are the most remarkable, and we1·e formerly di
vided into fuur or five varieties, though Mr. Latham 
makes thrm tlistinct speciefi, or which we shall only de
scJ"ibe that callc1l the red-beaked tnucan. 

This bh·d is about the size ofajack-daw, and ofa si
milar shape, with a large head to support its monstrous 
bill. This bill from the angles of the mouth to its point, 
is six inches and a half; and its breadth in the thicke!'jt 
part is a little more ~han two. Its thickness nrar the 
head is one inch and a quarter; and it is a little roumlcd 
alon.i; the top or tlie uppei• chap. the under side being 
round also; the whole of the ,bill extremely slight, and 
ht a litlc thi<'ke1· than parchment. The upper chap is 
o( a b1·ight yrlluw, except on each 5j4}c, which is of a fine 
scarlet co1nur; as is also the lower chap, except at the 
base, which is p11111le. Ddween the head and the bill 
there is a black line or srparation all round the basr orthe 
bill; in tho upper part ol' which the nostrils are placed, 
and arr almost cove1·rd with ft>athcrs; which has occa
siont"d some write1·s tn say that the toucan has no nostrils. 
Round the eyes on eaC'h side or the head, is a space of blue
ish skin, voitl or feathers; above which the head is black, 
txcq1t a white !;}•nt on each side joining to the base of tile 
upp1•r chap. The hinder part of the neck, the back, 
"'ings, tail, bdl.1·, antl thi,ghs, are black. 1'he nndn side 
of the hea11,, th1·oat. amJ the be,i;inning or the breast, arc 
white. net" een the white on the breast and the black 
on the bt•lly, is a space of red feathers, in the f111·m of a 
new moon, '' ith its horns upwarils. The lrg'i, fret, and 
rlaws m·c of tin ash-<·olour; and the tnes stau<l Hke those 
vfthr parrots. two before and two brhincl. 

It is 1·epn1·1r1I by travellers, that this bi rel, though fur
niRhrd with so formidable a beak, is lrn.rmlrsi;i anti gentlr, 
l>P.ing so ra.'iil.v m:ule tame a~ to sit and hatch its ynung 
rn hou-.e.'I. It feeds rhieOy upon pepper, '"·J.iich it devours 
vrry grra11ily. It builds it~ nC'st in holrs of trers, wl1ich 
have been previously scoop6d outfo1· this purpose. The1·e 
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is Tifl 1Ji1·d secures its young better from extcr•n.M injury 
than the toucan. It has not only birds, men, amJ seq>tmt'i, 
to guard against, but a num~l'uus tl'ibe of monkeys, still 
more p1·yi11g, mischievous, and hung1·y, than all the r<'st. 
Tl1e toucan, however, scoop!i out its nest into the hollow 
of some u·ee, lea\ ing only a hole large enuu.;h to go in 
and out at. There it sits, with its great beak, guarding 
the cntrarrce; and, if the monkey ventures to offer a \•isit 
of w1·iusity, tf1e toucan gi\'es him such a welcome, that 
he presently thinks pl'oper lo retire, and is glad to escape 
with safety. 

rfhjs hi!'cl is only found in the warm cJ imates of South 
Amcl'ira, \l'here it is in great request, lJoth fl>r the delica-
9 or its tlesh, which is tentler and nou1·ishing, and for the 
beauty of its plumagt>, particularly tlie feathers of the 
b1·•ast. 'fhe skin ot' this part the Indians pluck off, and 
wh~n clry glue to thrir cheeks; aild this they consider as 
an irresistible addition to their beauty. See Plate CXVll 
Nat. Hist. fig. 342. 

RANA, frog, a genus of amphibia of the order 
reptiles; thC genf'ric cl1uracter is, body four-footed, with
out tail, and naked, or without any integument but the skin. 

This genus may be divided into.three sections. viz. l. 
Frogs commonly so c:alled, 01• ran re, with light acti "·e 
bodies, and which leap when disturbed. 2. Slender-limb
ed frogs, hylre, calamit;e, or ranre arhorere, viz. such as 
have light bodies, very slender limbs, and toes terminat
ing in ilat, circularly expanded, tips, enabling the animals 
to all here at pleasure t~ the surface even Qf the. smoothest 
bodies. Several of tl1is division generally resit.le on tr<"es, 
adhering by their tc>rs to the lower surfaces of the leaves 
and branc~1cs. s. Toa.dA, b.ul'oncs, or such a!1 have large 
heavy bodies, short !luck limbs, and which rather crawl 
than leap when disturbed. 

l. Rana tem1mraria, the common frog, is the m11st 
common of ~II the E11t'opC:'an species, being alrnust every 
where srcn 111 moist situations, 01· whc1·e\'Cr it can com
mand a sullicient quantity of iuo:.;ects, worms, /rt.:.c. on which 
i! fcc~s. r.n colour it va~ies considerably, but its general 
tmge 1s oli\·e~brown, varregatc<l on the upper pa1·ts of the 
botly. anti lit?bs with i1Trgular blackish spots; those on 
the ]11nbs berng mostly dis11osed in a h'ansver~m direction : 
beneath ra~h eye is a lon~ish mark or patch, reaching 
to the setting on of the fore-lcgc;, and which seems to 
fot•m one or its principal specific disti11ction11. 

.It is generally in the month . of Ma1·ch that the frog
dcpos1ts its ova or spa,~n, con'i1stmg of a large heap or 
clu~u·1·.cd. mas~ of g1·latmous transparent r,r;gs, in earh of 
whu.:h as unlm.lded tlie emb1·yo, or t<'.d1>o)e, in the rurm of 
a round IJl;irk globule. The spawn comrnnnly Hrs mol'c 
than a mouth, or sometimrs five week~, befot·e the Jarvre 
01· tadpolc•s are hatched from it; an<l during thi~ period 
each e.r;~ ,gra1hrnll_v cnlargrs in size, and a few tlavs he
fn~·e the tune nf exclusinn the young animals may h.<' pc·r
C('1veil to mn\'e about in the surrounding gluten. When 
firs.t hatched, the~ fCed un the rc·m:iins of the g1utc 11 in 
winch_ they wrr·e 1mh('tf~lrfl: a11ll in the spare of a rt•w 
days. 1f nal'rowly cxam111ed, thry will be found to be ful'
uishC'ct,, on each ~ide the head, with a pair of ramified 
b~ancl11re or ~cmporary orgarnh which again 11isapf>ear 
att~1~ a cc1·t;1!11 !-iJl~ce-. !ht•se tRdpolt's are sn pel'l'crtly 
unlike the anim:1Js m thf'1r cnmpldc st:.\te, that a prl"8on 
uot conversant Ill naturnl bistory would bartlly suppose 
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tl 1t•111 l, l be.tr a11y 1·lbtinl1sliip ln the fro.;;; si11ll', 011 a at' n~ any of its orgnnP. tr couflnctl enti1•cly untlcr water, it 
5~11t1-.d view~ t!wy appear to consist 11H' n:ly of he;ul and is still cirnUl~tl lo support its existence fo1· se\'e1·a} days, a 
tail. Tlicir moiicrn;,; are exlrt~mcly lively. and they an~ appc:u·s Uy si1· Tho1!las Brnwn's experiment," ho kept 
ortc11 su-11 in 8Utli vast 1u1mUr1•s as tu blaL:kr11 t!Jc \\hole a frog uudu· wate1·s1x 1.kt)S. Ou the cout1·ar.)', itca1111ot 
" '<1tr1· with their legiu110'. They live· on thr leaves of so well tlisprasc \\ itl1 tlic want of water, and is unal,lc tit 
du t kwec<l autl nllie1· sma1l \\ater~plants, as wl'll as on survive too long an exposure to a th·y air aml a liot ~Hin. 
,·.u-ious kinds of animalcules, &c. and when aniycd at a It is, thcrcl'ol'e, particularly careful Lo secure a rl'treat 
larp;Cl' sizl", they may Hen U0 lieard to gnaw the edg~~ of where it may enjoy Lim lrnuefit of shade aud a suf6c:icnt 
the h•avrs 011 which they feed, their mouths being fut'111sh- supply of muist111·e. lt delights, howe\·er, to ha!sk occa

e<l \\ iL11 l'xtremcly minute teeth or tlcHticulations. The sionally in a moderate sunshiuc, and is unable to support 
tadpole is also furnislictl with a small kin<l of" tubular severe cold. 
sphinctct· or surkcl' beneath the lowu jaw, by the help of 2. Rana escuknta, green frog. Tliis species is the 
whit Ii it hang;;; at pleasure to the under surface of aqua- IargesL of the Eu1·opea11 frogi;;, and is l'ounll plentifully in 
tic plants, &c. F'rom this part it also occasionally hangs, France, Italy, Gel'·many, aml 111a11y other par·t~ of Eu~ 

wlic11 very young, by a thread of gluten, which it ser,ms rope, but is a rare animal in England. Jn its b''llCl·al 
tn manage in tlm same ma1111Cl' as some of the smalkl· ·appearance it extremely rrsemliks the common frog, but 
slu~s have brcn ol>servcd to practise. Its inte!'iu1· or.?ana is ol' larger size, autl of all olirn-green colour, di.'itinctly 
tliffa if dosely inspected, frum those of the futu1·c lrog, ant.I st1·011gly marked on the upper parts of the body with 
in ma11y respects; the intestines in particulal' are always modcrnt6ly large aml somewhat rount..lcd IJlack spots 01• 
coiled into a flat spil'al, in the manner of a cable in llli- patches; the limbs are elrgantly mal'l-i:etl or Lai-red fran«i
niature. versely \\ith Lia11ds of thesamr colour. Tile heatl is ntl1cr 

When the t~(lpoles have arrived at the age of about lat•ger and slH\l'}>t'l' in prop(H'tion than that of' the common 
ti rn 01· six weeks, the hind legs make thcil' appeat'ance, frog; aud the Joug deep-bro\\ 11 patch under each eye, 
graclually increasing in length and sizti; anc!, in abot1t a \\hich f:ui·!·us so. constant and conspicuous a cliarnclc1· iu 
fnl't11igl1t arte1·wu<ls, or sometimes late!', arc succec<letl that amnrnl, is much lcsR distinct, and sometiml's even 
l.Jy the 1'u1•c legs, which a1·e indeed furme<l Ueneath the entirely wanling. Tlie 111·oporlion of the limbs is nearly 
skin much soo111!1·, and are occasionally p1·otl'Udc<l an<l the same as in tl1c common frog, and the himl feet are 
ai.;ain l'ctractrtl Uy the animal thl'Uugh a s11Jall fora.men ve1·y strongly pahnatc<l. 
011 c!lcl1 side of tlic J;reast, and a1·~ noL completely st1·etch- The green frog is a very voracious animal, and will 
ell tuJ th :ill the time just me11t1unei.I. 'I'h~ animal now occasionally seize on young birds of Yarfous kinds, 
Uca1s a t .. rntl of amU1guous appearance, pat'tak111g of the mice, and C\'en young ducklings which happens to stray 
fmm ufa tin;; ,1nd u l1zart.J. 'lhe t.ul at th1s pCL1otl be. too far from tliei1· parents, swallowing them whole like 
gins to tlectr.tsc, at fi1st vety graclually, aml at length the rest of its p~·ey. It arrives at its full growth in about 
so rapi<lly as to become q\11te obliterated 111 t\lc space ol four yea1·s, begins to hl'ecd at the age of five years, anti 
a clay 01• two afterwartl::;. The animal now venture;, upon li\'es to a!Jout sixteen. 
}a1111:.and is seen wandcl'ing about the lu·inks of its 'a- ' s. Rana catcsbeiana, IJ11Jl.frog. This remarkable spe. 
rcut wate1·s, and sometimes in such multitudes as to CO· cics is not uncommon in many parts of Nm·th Amrr·irn, 
vet· a space of many yat·ds in extent. This is tho ph~no- where i~ is know~ by Urn name of the bull- frog, its roice 
mcnon which has so frequently eml>al't'a.ssc<l. the mrnds resembl111g the distant lowing of that animal. It grqws 
not only of tile- vulgar, Uut even of some supr.t·rnr charnc- to a very large s.ize., and is about 18 inches from the 
trrs in the philosophic world; wlio, unaUlc to accour.lt nose to the cud of the hind foet. Its colour, on the up· 

for the lr~io11s of tl1ese aniinals wilh w!Jlch the ground ts. pe1· 11arts, is a t.lusky olive ot• brownish, somewhat ir· 
occasionally covered in certain spots, at tho close of l'egulal'ly ma1·ked with numel'ous tlcep-brbwn spots; 
summer, have been let.I into the po1rnlal' Uelicf of 11their wtine the unt1er parts a1•e of a pale or whitish cast, Y.ith 
}1a\"'ing descended from tlie cloutls in showers. a tinrture of' yellowish green. 

As soon as the frog has thus assumed its perfect form, 4. Rana it;nea, fire. frog. is a nativC of Germany, Italy, 

it fcl•tls no )0J1ger on vrgctaUlcs Uut on animal foo.d; sup- a.n<l many othel's parts of' Europe, but is not found in 
pm·ting itscll' 011 small snail s, wo1·ms, &c. an<l 111sec~s. England. Its colour on the upper pal'ts is a cJull olirn
Fo1• the readier olitnining its µrey, tl.1e str11~ture of its brown, the skin being marked with la1·ge and small tu
tonguc is extl'emely well calculated. bc111g so s1tu~tcd that berd~s; round tlie edges uf thr mouth is placed a row of 
the ruot is attached tn the fore l'athe1· tl1a11 tbc l1111d part blackish streaks or pc1·pe1111irular spots. The unt1erpart~ 
ol' the mouth; and when at rest, lies Uackw.artls, as it" the both of the Uot.ly and Jimhs a1·e 01·a11ge-coloured, spotted 
animal w'as s\va!lowing the tip. By thi~ .means the crea- ?r variegated with irregular marki11.~~ of dull Llue. It 
tnre is enable1l to thl'Ow it out to some distance from the is from the colour of the under su1·face that tl1is species 
mouth, which is done with great cde1·ity, and the Uifid has obtained its titles of buf1> ig11ei11;, fire-frog, &c. 

:~~~es1\~i~;~0~1~ f:S~:1~~~;e~~~u:~l:~~'p:~y,~:;~~~h ~~1:tt~~~ tl1~~11~:r~~!:1t~~;l ~~~i::, ~~;::~d1?~·~~11;·aic!1~1~·da~na 1Ja~1~~aut:,~ 
eye can scarcely follow it. cl11t"tly f11habiti11g tul'bitl stagnant waters~ in "llith, in 

Tlie l'rog can ha!'clly be said to al'l'ivc at it~ fu!I size tlic month of June, it drposits its spawn, the ova Ueing 
till the age of at.out fi\'C years, and is supposed to live much lai·ger in prcq1ortio11 than in most othPrs of tlte 
at least twelve. or fifteen years. genus. The tadpoles are Jiatrlie<l towa1·ds tl1e. end of 

The frog is extremely tenacious of life, and, like other June, and are of a llale yelliJ\\ish-brown colour; and 

am11hibia, will survive for a consi<le1·ablc s1iacc the loss when young are often obsene<I to hang from tbe surface 
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of leaves, &c. by a glutinous thread proceeding from the 
small tulrn or sucker 1.Jcucatl& the lowel' lip. 

']be fire-frog is a lively, active animal; leaping aml 
swimming with e1pml 01· even superior agility to the 
common frog. 'V111.m sul'prisetl on land, or unable to 
l'SCape, it :;quats close to the ground, at the same time 
turmng hack its IJcac.1 aml limbs in a singular manner; 
and if fa1·thel' teased or irritated, evacuates from the 
hindtr part of the thighs a kind of saponaccous frothy 
fluid, of no l.Ja<l scent, lrnt which in some circumstances 
has been founc.1 to extale a slight sensation or acrimony 
in the eyes amt nusu·iis. This 8pccies is observed to 
breed at the age of tl11·r.e years, and may be su.pposed to 
live about teu; but this is not entirely ascertained. Its 
voire, acc~ording to Roescl, is sharper 01· lighter than in 
other frogst lt'·SS tlisag1·eeaLle, ant.I in some degree re
sembling a kind of laugh: acco1·di ng to authors, U.owever, 
it l'ather rescml.Jles the lune of a hell, or the note of a 
cuckoo; fo1· which reason the animal l.1as been called rana 
bombina. The male only is \'ocal. 

5. Rana pisci.s, lal'Va, or tadpole. This animal is a 
native of South America, and seems to be more particu
larly found in Surinam than in other parts. In its gene-
1·al fu1·m it very mu<.:h resembles the rana temporaria, 
or common EuMpean frog; and is, when lh•ing, of a 

L~~;w~~~ ollii1:~-sco~:i~~' i~&::~~=d oran:ell~~~·;:~a~~!,;:; !~: 
principal mark of tlistia~ction fro1.n ,o~he1·s of. the genus 
being the some.what 01Jl1que long1tudrnal stripes on the 
liind legs; the fore feet have only four toes, and are un
wcbbe<l; but the hintl feet arc five, and al'e very deeply 
J>almated to the ve1·y cm.ls or tips of the toes; and neat· the 
thumb or shortest toe is an olJlong callus, 1·escmhling an 
additional or spurious toe. 

'l'liu tadpole of Ll1is frog, from its very large size, the 
strttng and mu!:icular appearance of the tail, and the am
biguous a!:ipect which 1t exhibits in the latter part of its 
pl'ogress toward its complete Qr ultimate form, has long 
continued to constitute the paradox of European natura
lists; who, however strong autl well-grounded their sus-
11iciuns might be relative. to its real natul'e, and the 
mistake of most describers; were yet obligeq, in some 
measure, to acquie.~ce in the general testimony of those 
who had seen it in its native waters, and who declared it 
to be at length tl'ansmuted, not into a frog, but a fish! 
and it was e\'Cn added by some, that it afterwards revert
ed to its tadpul~ form again!! That it is really no other 
than a frog in its lal'va or tadpole state, will be evident 
to every one who considers its structure; and mo1·e es
pec:ally, if it is collated with the tadpole even of some 
Eu1·or1ean frogs. Like our E·uropean tadpoles, this ani
mal, acco••ding to the more OI' less advanced state in 
which it is found, is fua·nishcd either with all the four 
legs, or with only the two hintler ones: it also sometimes 
happens that in the largest-sized of these ladpolrs, ex
ceeding 1rn1·ha11s the length ul' six or eight inches, the 
hind kgs alo11e appcaa·; "bile in those of fa1· smaller size 
both the fore and hind legs are equally conspicuous. 

JI will 1·catlily appear tlmt the larva of this frog is larg
t'r in propol'ti11n to the complete animal than in a1ty 
othel' SJlCcies liithe1'lo discovcl'ed. It may also be nut im
JH'Opfr to obsrrve, that perhaps all the specimens of these 
very large tat11101es occurri11g in m11seu111s, may not be 
those of the rana jl•radoxa in pal'ticular, but of some 
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other .American, African, or Asiatic frogs, as the R. oceI
lata, mal'ina., &c. See FROG·FISH. 

Hylre, or frogs with i·athcr slender bodies, lrmg lirnlis, 
and the tip of the tots flat, ol'l.1icula1·, amt U!lated. 

6. Rana zebl'a, zebra-frog, appeal's to be by far tile 
largl'8t of all the hyhe, or Slt"llde1·-bodictJ f'rug.s, and is, 
acco1·ding to Seba, a native of Carolina anJ Vii'g'iui a~ 
Its coloul' is an elegant pale ri:fous-brown, beautifuJJy, 
marked on the back antl limbs, antl C\'Cn to the ends 
of the toes, with transverse chesnut c0Jou1·cd bands, 
which on the limbs a1•e double and much mo1 e 11t11ne
rous than on the back; the fore feet a1·c tctratlactylous, 
an<l the hind pentadactylous; the heat! is .large in 111·0-
portion, the eyes protuberant, anJ the mouth wide .... It 
mca~urrs about five inches. 

7. Hana arborna, tree.frog, in the beauty of its co
lou1·s, as well as in the elegance of its form and the agi
lit)' of its mo\'cmcnts, the tree-frog exceeds every other 
European species. It is a nati,·e of 14"'rancc, Germany, 
Italy, and many other Eut·upcan regi irns, but is not 
found in the British islam.ls. lls princi11al residence, dur
ing lhe summer m<>nths, i.::-1 on the upper pa1·ts of trees, 
where it wanders amoug the foliage in quest ol' insects, 
which it catches with extreme celerity, stealing softly 
towards its prey in the ma.uner of a cat towards a mouse, 
and when at the proper distance, seizing it with a sud
den spring, frequently Of IUOl'e than a foot in height. Jt 
often sus1mnds itself to the unJer parts of the kaves, thus 
continuing concealed beneath theil• shade. lls size is 
smaller than any othe1· European frog, excrpt the firc
frog. Its colour on the u11per parts is gl'ecn, more or 
less bright in different individual•; the ab<lomen is whi
tish, and marked by numerous ga·anules; the undt•J• sur
face of the limbs is re<ldioh, and the body ma1·ked on 
each si<le by a longitudinal blackish 01· viulet-colum·etl 
streak. The .body is smooth alwve, ancJ mudei·atcly short 
al.Jave; the lund legs are very long a111l sk.nt..lcr; the ful'e 
feet haye four and the hind feet tive lot's, all of which 
trrminate iu rounded, ilat, and dilatecJ tips, the umlcr 
surface of wl1ich, being soft and glutinous, enalJles the 
animal to hang with perfect security from the leaves of 
ti·ces, &.c. 'l'he skin of th~ abdom.c11 is also atlmiralily 
ca!culatcd by na~u1·e for tins 1mcuhar powcl' of adhesion, 
bomg covered with small gl•11dular gi-anules in such a 
manner as to fasten closely ercn to the must polished sur
face; a.nd the animal can a<lhere at plea.~mre to tl1at of 
glas!S, m "hatever position or incliuatiun it is pl acct.I 
by rnenly Frcssiug itsdf against it. ' 

Though the free-frog inhabits •lie woo<ls during the 
summer months, yet nu the approach of winter it 1·chrrs 
to the wate1·s, and thel'e submerging itself in the soft 
mud, or concealing itselr beneath the banks, 1·cmaius in 
a s~atc of.to1·~idity, ~nd. again im~rgcs in the spring, at 
wl11ch ye1:iod 1t <lepos1ts its spawn rn thu wate1·s, like the 
rest al tl11s grnus. D111·ing tlieil· residence amou• .. the 
trees, the) a1·~ ~bser"·ed to be particula1·Jy Misy 0~ 1 the 
appl·oach of ra111; so that they may be cunsidct'{'<l in 
sou~e measure, as a ki!1d o~· living 1Jarou1cte.rt:1; more 'e.!l
Jlecrn.11) the malt:s, wluc.h, 1f kept in glasses, and suppli~ 
cd with JH'OflCI' lood, will afford an infallible 1ircsa"e of 
the changes uf wcathe1·. ;, 

Toads. 8. Rana bufo,.comrnon toad. Of all the Euro. 
pean toa~s, tins seems to be the most univci·sally known; 
at least, m its complete or jlel'fect foru1. it is found in 
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~anlrns , wno<ls, nm\ fit ·hls; anrl frcqurntly makes its way 
in to r rllars. m· ;~ ay ohsc111·c recesses in wliirh it mny oc
ra'li on:dly conr c:d its r lf, and where it may find a supply 
o f fo cal, Ul' a SC"l"lll'il)' 1'1·om too great a <kJ;l'CC of coJil. 
J 11 tlic cal'ly pa1·t ol' sp1fog. like uthc1·s of this genus, it 
rl'tins lo the watr1·s, \\ hr,1·c it co11tinurs during the 
1Jre edin~-scaso11, aml dl'posits its ova or spawn in the 
form of tloublc nt•cklact•-likc chains or strings of beauti
fully transparcut gluten; and of' the length of three oi' 
fou1·fcct. 

'lhc to!ld is an animal too \Veil known to I"equirc any 
'''l'l'Y particul~u· 1ksc1·iption of its form. It may he neces
!M1·y to obsenc that it is always covered by tuberclr.s, 
01· e lcntti onc; on the skin, of' larger· or smaller size in 
ditfrrr ut intliYit.luals; and that the genual colour of the 
;rnim al j-; an obsrui·c brown above, much palea· and irre
gularly spollc<i brnrath. 

Tli c Lo<HI ani\·cs at a ronsidCl'ablc agr; its general 
term of lil'e l>r-ing- supposed to extend to 15 or even to 20 
ye:us: anti l\11'. Pe-nuant, in his British Zoology, gives 
us a cul'ious accoun t, commu11icatcd by a Mr. Arscott of 
'l't·hott in DcvuJ1shii·e, of' a toad's having Jived, in a kind 
of domestic state, for the space of mol·e than 40 yc:U's, 
and of ha\·ing IJcen in a gr•eat degree tamed, or l'eclaim
rd from its 11at111·al shyness 01· desire of concealment; 
siu ce it wo11ld alwaJS rrgulal'1y come out of its hole at 
the app1·oarh of its mastCI' , &c. in Ol'der to be fed. It 
g1·cw to a vrry 1-lrgc size, and was considered as so sin
gular a cu1·insity, that e'·en ladies, Jayin.~ aside their 
u;-;ual a version and p1Tj11dices, i•equested to sCe the favou
rite toad. lt was, the1·do1·c, often brought to table, and 
fed \\ith va1fous i11sccts, which it seizes with great celc
t·ity, withont seeming to IJccmbafJ'assed IJy the presence 
ot'compa11y. This extraordinary animal generally resid· 
(';I in a hole bPneath the steps of the liouse-<lool', front. 
ing the ga1·de11; nnd might probably have survived many 
ytars longcl', hat.I it not been scve1·rly wouudcd by.a ra
Ve11, which seized it before it could take refuge in its hole; 
and notwithstantling it was liberated from its captor, it 
m.·vt·r agttin e11jo)Cd its usual health, though it continued 
to live abo\·e a year after the accilient happened. 

With rcspl'ct to the supposetl venomous qualities of 
the toad, from the experiments of Laurenti, it appears 
that small lizards. on biting the common toall, WeJ'C for 
some time disorde1·etl and pal'alytic, and ernn appeared 
to he ctea<l, but in a few houts were cohlpletely recov
ered. 

It is al~o observed. that clo.gs, on seizing·« toad, and 
buTying it fo1·tsome l'iltle time in tlici1· month, will appear 
to bt· affected with a very slight swolling or the lips, ac
corr.panied by increased evacuation of saliva; the me1•e 
~ffcct of the sligh1ly acrirnunious fluiil which the toatl 
on it'l'itati nn exudes f1·9m its ski11, anLl which seems, in 
this country atleast, to prat.luce no dangrrous symptoms 
in such animals as happen to taste 01· swalh>w it. The 
limpid fluid also, which this animal discharges when tlis· 
turbcll, i"j a mere watery liquor, perfcctly t'rce from any 
animonious or noxious qunliUrs, anfl appearing tu !Jc no 
othn than the contents ofa peculiar rescrrnir. rommon to 
this tribr, destine it for some puq1osc in !he economy oftl1e 
a11i111als which does not yet appear to be dearly urnler
stood. The common toa d may tl1ercfo1·e Uc p1·onounced 
innoxiou.s, or perfectly free from any puisonott!! proper· 
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tie~ , at least\\ ith rrspcct to any of the Jar:;f'r :mimals; 
and the innumerable talcs recited IJy the older writers of 
its suppnsr1l venom, a111•ea1· to be either grn"i'J exag;,tl'ra
tio11 'h or rise to hare related to the effects of s•,me othrr 
species mistaken for the common toad; it bf'ing ct·rtain 
that some of tlii~ genus exude from theit· skin a highly 
acrimoniflus fluid. 

It migl1tscem unpai·<lonable to co11rlude the history of 
this animal without mentionin.; the vc1·y extraort.linar; 
circumstance of its having been occasionally disco\'ered 
enclosed 01· imbctlded without any visible outlet, or even 
any passage for air, in the sulistance of wood, and even 
in that of stone or blocks of marble. 

011 this subject a curious exprl'iment wa~ made by 
Mons. llrrrissant oJ' the French academy, in crrnse-

3~~~c: 0,~-:1111 ::~~1~~~~\;1i11~~~::1~ 1~oy:i~;· J,:i:'o~~~'.~~~i1111~ 
and which hacl ber11 built 40 years, a living toad hat1 
been found in it; its Ii ind feet be in.~ confi nP<l ol'imbcc1de1I 
in tltc mortar. l\I. Ilcrr·issant tlu."l"l-forc in the prrseucc 
of the aradcmy, inclosetl tl11·ec tuatls in as many boxes, 
which we1·e immediately co-\'ercd with a ihick coat ol' 
plaiste1· or mortal', and krpt i11 the appartments of the aca
demy. On opening these boxt•s eighteen months aftc1· . 
wards, two of the toads were found still livinp;; tltcsc 
we1•e irnmctliafrly re-inclosed; but on being again opt•n1 
ed some months after, were found dead. 'J'hese experi
ments al'e perhaps not Vel'J conclu,irr; anti only appea1· 
to pl'Ovc what was before well known, ' ' iz. that the toad, 
like many other amphibia, can support a Jong abstinence, 
and requires but a small quantity of air: but in the accouuts 
generally given of toads discovc1·etl in stones, wood, &c. 
the animals arc said to have 1.Jecu completely impacted 
or imhuh1cl1, arnl without any space for air. 

9; Rana viridis. '.I'he green toad is a uative of Ger
many an<l some other parts of Em·opc, and seems to have 
been first described by Valisneri, and afterward; by 
Laurenti, who informs us that it inhabits the cavities of 
walls about Vienna. amt is distinguished by its greenish 
anti confluent spots on the uppn pa1 t5, disposed on a 
pale or whitish ground, and ~cattel·ei.l ovet· with tubercles. 
Each or the green spots or patches is also bounded by a 
blackish margin, and the whole pattern has a some\•·hat 
rudely geographical or map-like appearance. 'fhc odo11r 
of this species is very strong; resembling that of the 
common black or garden nightshade, hut much more 
powerful, so as to fill a whole room. The female is of a 
browner rast than the male. Jn winter this species rc
til'cs under ground, and, like others of tile genus, fre. 
quents the waters at the breeding season. . 

10. Rana dubia, or muslca. Of this animal a sp•c•· 
men is preserved in the British Museum, under the title 
or rana mw;ica: its size is that ol' a common tnatl, but 
the shape or the body differs, seeming grndually to d•· 
crease from the shoulders to the hind legs, somewhat m 
the manner or the hylai or tree.frogs. Its colour, so [ar 
as ran be determined from the specimen long preserved 
in spi11it of wine, appears to have been a motle1·atrly 
deep brown above, and pale or whitish beneath, slightly 
marbled or variegated with brown. The whole 1q1per 
surface is beset with distinct oval pu'itules or tubel'cles. 

Whether this is the species intcndedlby Linnreu.,, .under 
the name of rnna musica, may perhaps be questioned. 



RAN 

In the Systema Naturre he refers (o no author or figure, 
but informs us that the animal is a uatire of Surinam, 
and that it has a mu;ical voice. See Plate CXVll. Nat. 
Hist. fig. 344. 

11. Rana cnrnuta, hornrd toad. Among the whole 
tribe of am11hibia, it is, perhaps, dillicult to find an ani
mal of a mm·e singular appearance than this. which may 
be regarded as of a more deformed and hideous aspect 
than r\·en the pipa, 01· toad of Surinam. 'rhis arises not 
RO much from the general shape of the animal, as from 
tbe exh'aonlinary structur·e of the upper eyelids, which 
are so formed as to resemlJlc a pair'of short sharp-point
ed horns; while the "id th of the mouth is such as to ex
ceed that o[ atty nthcr species, an fl even to equal h~lf the 
length of the IJody itself'. The skin of the IJndy, both 
above and below, is of a cinereous Jell ow, striped with 
lines of obficure greyisll l.11·own. Along the back runs a 
broad white lJand, commencing at the heat.I, an<l thence 
dcrl'casing gradually, so as to appear narrow over the 
hind parts: it is also beset with small specks like pcal'ls. 
All the rest of the body is 1·ot1gh, with shai-p spine~, ex
cept the head, which is v:U'iegatrd with while, aud the 
alidomen, \\hicl1 i.i;; of a dt"rp rufous yellow. The leg-;; are 
surrounded by a kind of bauds or fillets; and the toes 
are marked in a similar manner, am] reseml.llc in some 
,lcgree the human fingers, and are four in number on the 
fore legs, and five on the hind: the hind feet are also 
wcbbe.U. The he•ul is Yery large and tl1ick, and when the 
mouth is opened, exhibits a broatl and thick tongul1, 
shaped somewhat like an oyster, and fastened in front to 
t.he lowcl' jaw, but loose behind as in frogs; it is also ccl\'
-cre<.1 o ... ·er with pavill:r.. Tlie female agrees in all rcspC'cts 
with the malC', except that the mouth is still wider, and 
tile front is variegated in a somewhat different manncl'. 
See Plate CXVIl. Nat. Hist. fig. S4S. 

Seba seems to ha\'C been misinformed as to the nati\'e 
countrv of this spC'cirs, which he imagined to be Vi11~i
nia; IH;t the animal is now known to be a native of South 
America only. 

J 2. Rana pipa. This also is one of those aninrn.ls 
wl1ich, at first view, cnry one i>runouncrs <lrformccl and 
l1idcous; the gcne1·al uncouthness of its shape !..Iring often 
nggra\•atcd by a phenomenon unexampled in the rest of 
the animal wo1·ltl. viz. the young in various stages of ex
clusion. procccdtng from cells dispersed oYet· the back of 
thr parent. _ 

'I'he size nf the pi pa conside1·ably exceeds that of the 
rommon toa,f: the body is of a flattish form; the head sub
triangular; the mouth vm·y wide, with the eflges or co1·-
11ers fu1·nisl1rtl with a kind of short cuta11eous and lace~ 
ratml appendage on rach side: in the malr:, however, the 
l1ead is rather oval than tl'iangnlar·, and the varts just 
mcntionl'c\ less 1listi11rt; the f'o1·e feet arc 1e.tra1\actyln11~, 
the toes loug and tl1in, and each dirided nt the lip into 
four tlistinr.t por·tionq or proct>s8cs, rach of which, if nar
i·owly inspC'ct.cd with a magnifie1·, will be t'oun<l ta he 
again nhctrurrly subdivitlec1 aJniost in n simila1· mall!H'I', 
t.lic hind fret arc fi\'c-tnctl, and n1·y widrly wrhhrd; llic 
wrb l'<'al'liin.~ tn the nry tips of' tlic tors. The m ale 
pipa is largrr tli~11 tho femalr, measul'ing sometimes not 
kss than scHn 1nclrcs from the nose to thr encl nf Ilic 
body; the nnsc in both srxrs is of a somewhat frunratrrl 
ful'm, like tlrnt of a rnolo OI' ho;;, and the eyes ex(l'emely 
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small; from rach eye, in the femal e, run two rows of gra-
11ulcs1 01· glandular points, to the middle of the !Jack; the 
whole body is also covcnd with simi!a1· points 01· glan
dules, but smaller. than the fol'm er: in the mal e. a sing'e 
row of granu!C's proceeds from each eye down tllr back, 
instead of a double row as in the fcmaJe: these points or 
g1·an11les are also larger than in the female, and gradu
ally decrease in size as they app1·oach the lnwcr pa1·t of 
the back: the skin round the neck, in l.Joth sexes, fo1·ms 
a kind of loose or wrinkled collar: the abdomen of the 
male is of a browner tinge than that of the f'omale, and 
is sametimcs obscurely spotted with yellow; but the gr
ne1·al col om·, both of the male and female pipaJ is a <lark 
or blackish U1·own. 

IL was for a long time supposet1 that the ova of this 
extraordinary animal we1·e }l.ro<luced in the dorsal cells: 
without lia\'i11g been first excluded in the fol'm of spawn, 
Lut later obscl'Vations l1ave pr°'·ed that a st!ll more ex· 
traortlina1·y process takes plac~; and that the spawn af
ter exclusion is received into the uprn cells oftbe back. 
and tliero conceale<l till tl1e young !.am al'l'ived at-ma
turity. The female pipa deposits her rt;"gs or spawn at 
the llrink of some stagnant water; and the male collects 
or amasses the heap of ova, antl deposits them with gt·eat 
ca.1·e on the back of the female, wliel'e, afte1· impregna
tion, they are pressed into the cellulcs, which a1·e at th at 
period open for theil' i·eception. and afterwa1·ds close over 
them; thus retaining them till th e period of their second 
Lirth; which happens in somewhat less than thl'CC months, 
when they emerge from the back of the parent in their 
complete. state. During the time of thei1· concealment, 
howevc1·, tl1cy undergo the usual change of the rest or 
this genus, being first hatched from the rgg in the form 
of a tadpole; an11 gra.dually acquire thei1· complete sl1a11e 
some time before their exclusion. 

According to Fc1·min, the pi'pa is calculated by na
ture for producing but one bl'Ood of young; and, compar
ed with the rest of the genus, it can Ly 110 mrans be con
sidered as a verr prolific .animal; tlie 11um!.Jc1· of young 
produced by the female wluch he oliserred, amounted to 
75, and were all excluded within the space of fire days. 

RANCIDITY. See Ous. 

RA'N"DO~I SJIOT, in gunnery, is a sl1ot maclr whru 
tl1e ~rnzzle of _a gun is raised aLo\·C the horizn11tal JinC', 
and IS not designt-d to shoot dil'crtJy ot· p·1i11t-l.ila11k. The 
utmost random of any jliecc is about trn timt>s as fa1· as 
the IJ111lct will g? point-IJl011k. The 1Ju!/1•t will go fa1·thest 
when the piece 1s monnted to ahoL1t 4J0 ;\lrnre tl.ie level " 
range. See GuKs£RY, and I1RoJ.ECTn.es. 

RANGE in gunnery, tlie patl1 rif a Uulll't, or the line 
it cll'scl'ilies from the mouth of tl1e piece to tlir. pnint where 
it lodges. If the piece is in a linr parallel lo the ho1·i-

r:1~,5~~ j\S j~~~~~i ~~~Jl;:i~~I ~J~;· ,: ~~~~,18~·~.l~~~l'! fil\t, j~tlJlll;l'.~ll~~~ 
h\'C'cn ~O and 45° a1·e calk1l 1hc ir1trnnclliatc a·angrs. 
R.\.N~Ell, a sworn nflicn of' a fol'l'st. :lfl(Minlctl IJv 

the kmg s Jettci·s·pateut. whose lJ11sim·~s is to \\alk 
tlil'oug-h his char~a , to driH bnrk tlic lkrr 1111t of the 
pul'iit·us. &c. and to prrsC'ut ;ill tl'cspasscs -.dtliiu hl'3 
jurisdiclion at the next f1>1·t·st.co111·t. 

RANGES: in a ~h ip, two 11irc'l'S 1.f timber that go 
across from s1tle to sJdt'; tl1c ono on thd forl'rnstk, a litth~ 
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"ha rt tl1c rnromast; aml the other in the beak-head, lie
tiwr lln• wutiltlings ol' the bow:;prit. 

IL\NK, in war, is a ro" M suldicrs placeti sitle by 
s iclc... 

'l\ '1 double the ranks is to put two ranks into one. To 
d ose tl.c 1·anks is to bring the men nearer; an<l to open 
1lil'm, is to set them ral'thcr apart. 

lluK, the or<lc1· or place a<tsigned a prrson suitable to 
lii'i quality ut• mc1·it. See PRF.CEUENCB. 

RANK mul precedence, in the army an<l navy, are as 
follow: 

Engineers' rank. Chief, as colonel; director, :is lieu
t rna11t-coloncl; sulH.lirectol', as majol'; engineer in or-
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tlina1·y, as captain; engineer extraordinary, ai; ca11tain .... 
lieutenant; sub.engineer, as lieutenant; lll'actilioner en 
gincrr, as ensign. 

Navy rank. Admiral, or commandcr-in·chief of his 
majesty's fleet, has the 1·ank of a fielcl-marshal; admi~ 
ral~ with thrir fla.c;s on the main-top-mast head, rank. 
with generals of horse aml foot; vice-admirals, with lieu
tenant-generals; rral'-admirals, as majot'-gcnerals; com 
modore!5 with IJl'oad pendants, as brigadier-genera.ls; 
c·aptains of post-ships, after three years from the <late of 
their fil'st commission, as colonel<;; other captains com
manding post-ships. as lieutenant-colonels; captains not 
taking post, as majol's; lieutenants, a.s ca~tains. 

RANK between the Army, Navy, and Governors. 

An.M:Y. I NAVY. I GOVERNORS. 

__:e~~chief _ ~dmira~ chief __ _:_u~ander~~~e fore~ Am~ 

G•nerals of horse A<ltilniral .witth a fiagt at I Captain-generals of provinces 
1e mam- op-mas 

----------------------
Lieutenant-generals Vice-admirals I Lieutenant-generals of provinces 

~ajor-grne~~~~~--~eute~gove~andp1·eeiden~

~•lonel~-- ~~ptainsof 3yea~1~~n~gove~~~manding _ 

Lieutcnaut-colonels Post-captains Governol's of charter colonies 

M"jors ___ Captai;-----,Deputy-gov;;;;;-.:;------

Ca1itai11s Lieutenants Established by the king, 1760. 

RANUN CUL US, cro'Nljoot, a genus of the polygamia 
or<ler, in the polyan<lria class of plants; an<l in the natu
l'al method J'anking under the 26th order, multisiliqure. 
'fho calyx is pentaphyllous; there are five petals, ear,h 
with a melliferous pore on the inside of the heel; the 
seeds naked. 

The re are 59 different species of this genus; six or 
eight of which claim general esteem as flowery plants for 
ornamenting the gal'dens. The rest, as the cammon 
c1·owfont, &c. arc common weeds in the fields, waters, 
anti pa~turc.ground, not having merit for garJen-cult111·c. 
Of the garden kinds, the tll'incipal sot•! is the Asiaticus 
or Turkey and Persian ranunculus, which comprises 
many hu'ndred ''al'ietics of Ja1·ge, double, most bea11tful 
flowers of various colour:it: bnt srveral othn species 
having val'ieties \\ith fine double fluwt·rs, make a gootl 
apl•ca1·a11ce in a collection; though as those or each spe· 
des consist only of one colour, some white, othet·s yt·lluw, 
tlH'y are infrrio1· t.o the Asiatic r·anunculus, which is lnrge, 
and diversifietl a thousand ways in rich colours, in diffe
rl·nt ' 'aricties. All the garden ·kinds, however, in gener·al 
effect a ,·ery ag1•cealile dh·crsity i11 asseml>l.tge in the 
f1owl'r rnm1m1·tmrnts, &c. an<l they bri11g all vc1·y hartly, 
8t1cceed in any open bc<ls and borders, &c. 

The Asiatic species in all its varieties will s ucceed in 
any light, rich, g11.r·den earth; liut the florists often prc
)ld.l'C a particular compost for the flnc varieties, consisting 
o{ good garden-mould or pasture~earth, swa1·d and all, a 

fourth part of rotte<l cow-dung, and the like portion of 
sea-sand; an<l with this they prepare be<ls four feet wide, 
and two dee11: however, in default of such cOJnpost, usl 
beds or any good light earth of you1· g"rden; or, ir ne
cessary, it may be ma<le light an<l rich with a portion of 
drift-sand and rotten <lung, cow-<lung is most commonly 
recommende<l; liut they will also thl'ive in beds of well
wrought kitchen-gar<len earth, "n<l they often prospet· 
well in the common ftower-bo1·dcrs. 

The season for plantiug the roots is spring; audit may 
be 1>erformetl any time in February, or as soon as the 
weather is settlc<l. 

All the varieties of the Asiatic ranunculus propagate 
abumlantly by offsets from the root; H.nd new \'arietles 
are gained by seed. The juice of many species of ranun· 
culus is so acrid as to 1·aise bJistcr·8 on the skin, and yet 
the roots may be eaten with s.fcty when boiled. 

RAl'E. See Bn.ssICA. 
RArE, in law, is where a man l1a."1 carnal knowledge 

or a woman by fo1·ce, an<l against he1· will; by 18 Eliz. 
c. 7, if any pe1·snn shall unlawfully an<l ca,.nally know 
and abuse any woman.child under the age of ten yca1'S, 
\\'hetl1er with her ro11scnt or against it, he shall be pun· 
islte<l as for a rape. And it is not a sufficient excuse in 
the ra\»isher, to prom that she is a common strumpet; 
for she is still under tlie protection eif tl1c la", and may 
not be forced. Nor is the offence of a rape mitigated by 
showing that the woman at last yielded to the violeucc, 
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if such her consent was forced by fral' of 1lcath or duress; 
nor is it any excuse that she couseutcd after the fact. l 
Haw. 108. 

The civilians make anot11er kind of rape, called rape 
or subordination 01· seduction; which is seducin.; a maid 
either to wncleanncss or mar1·iage, and that IJy gentle 
means, 'provided tliel·e is a consitleral.lle disparity iu the 
age and cit·cumstanccs of the JHU'lics. . 

RAPE is also a name. given to a iii vision of' a county, 
and sometimes mean~ the same as a 14untfrel1, and at other 
timrs signifies a division consisting of sevc1·al hundreds; 
thus Sussex is dividcJ into six rapes, every oue of which, 
hcsitlcs its hu11dreds, has a castle, e. 1·ivcr, and a forest, 
belonging to it. The like pa1·ts in other counties a1·e 
called tithings, lathes, 01• wapentakes. 

RAP HAN US, radish, a genus of the siliqnosa order~ 
in the tetradynamia class of plants; and in the natural 
method l'anking under the S9th 01·<ler, siliquosre. The 
calyx is close: the siliqua to1·osc, or swelling out in 
knots, subarticulated, and round. There arc two nwlli
ferous glandules i.Jctween the shorter stamina aml the 
pistil, au<l two between thelouger stamina anti the calyx:. 
Thc1·e are six species; the sativus, or common garden
radish, is best known, and of this there are several Vd.
rieties. They are annual plants, which lfoing sown in 
the spring, attain perfection in two or three months, and 
shoot up soon after into stalk for ftowet· and seed, which, 
1•ipening in autumn, the whole plant, root and top, pe· 
r·ish<'s; so that a fresh supply must be raised annually 
frnm seed in the spt·ing, performing the sowings at se
' 'cral different times, from about Christmas until l\Iay, 
in 01·dn to continue a regular succession of young ten
der rai.lishes throughout the season, allowing only a fort
night ur three weeks inter·val between the so wings; for 
one crop "ill not continue good Jongcr than that space 
of time, before th<'y will either run to seed, 01· become 
tough, sticky, an<l tuo liut, to cat. 

RAPHIDIA, a genus of insects of the order neurop
tera. The generic cha1·acter is, mouth with two teeth; 
head depressed, horny; feelers four; stemmata thrct~; 
wings defte.x; antennre the length of thol'ax, which is cy
Hmh·ic, and elongated in front; tail of the female fur
nished witli a i·ecurvetl lax li1·istle. This ge11us contains 
hut f~w spcdes, the most 1·cmarkable of which is tliu 1·a
phidia ophiopsis of Lin11re11s; a smallish lly, with rathc1· 
la1·ge t1·anspare11t wings, and a na1·1·ow thnrax, 1.;t1·etcl1i11g 
forwa1·ds in a l'ema1·kablc ma11nrr. It is fuuntl 011 trnes, 
b...c. in surnmcl', hut is 1·athl'l' a l'arc insect: tlic pupa, 
according to .Linnreus, 1·cscmblcs the complete iusect, but 
is dPstitutc of wing . .;;. 

Raphi<lia cor1\uta is a large species, C1J11al in sizr to 
onr. or the hu·ge1· d1·agu11 . tlit>s. and is disti11guisht'd Li .v its 
Yl'l'Y long hnrnliko jaws, wl1ich rxtcnd fa1· b('yond tl1e 
tluwax, and are tc1"111i11a.tetl liy a liifid Lip: the wing·s are 
fa1·~e, l'eticulatcd, and semitra11fi!HU'ent. It is a 11ative 
of Not'th Arnel'ira. 

Raphiilia 111antispa is a small species. but littlr sup~. 
l'il>l' in size to the R. ·ophiopsis, and is ·a native of s11111c 
of tlie w:.u·mer pa.its of E111·uJH'. It has thr halJit of tile 
grnus mantis, antJ it is r' l'U doul.J1ful whether it slioult.1 
not mo1·e prupr1·ly ht.: 1·eft·rrrl! lo that gt~1111s. 

RAREFACTION. in ph)sies, the act whereby a bo1ly 
is lJ1"0u5ht to possess m11rl' 1·vo111, or appear umkl' a lcu·ger 
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Lulk, \\ itl1011t tl1c acrrs~ion of any new matter. Thi., is 
commonly the effect of' calork, as has lo11g IJeC'n u11i\'C'l'· 
sally allow~·ll. In 111a11y casrs, howenr·, pl1ilosophns 
l1a\·e attl'iUuted it to the adiun of a repulsive IH'iutipfe. 
Howen1·, from the many disc1H"cl'iPs couce1·11i11g the na~ 
ture a11d propl'rtics of' tlic rlccl.ric fluid au<l calor'ic., 
tlirrc is tl1e greatest 1·rason to IJclie\e that this l'epulsive 
111·inciplc is no other than caloric 01· iii·e. 

HASANT, 01· RA ZANT, in fortification, Rasant Hank, 
or line, is that pa1t or the curtin OI' flank whence the sliot 
<'XploUed rase, 01· glance alu11g, the sul'f'acc of the oppo ... 
site bastion. 

RASH, in medicitw. an eruption upon the skin, thrown 
out in fevers (J I' surfeits. Sec ~1BD1CIXE. 

RAT. See Mus. 
RATAFIA, a spirituous liquor, prepare<l from the ker ... 

n.els, &c. Of Se\·e1•al kin<ls of fruit, pa1·ticuJa1·Jy of chcr
l'll'S and ap1·icots. Ratafia of cherl'ies is r•·rpared by 
bruising tl1e cherries, and putting them into a ves
sel wherein brandy has been lung kept; then adding to 
th em tile kernels of chcl'l'it's, with strawbenirs, sugar, 
cinnamon, white pepper, nutme.gs, clo\'es, and to twenty 
i1ounds of chenies, ten quar·ts of Liram1y. The ves3el is 
left open ten 01· t\H~kc <la}s, and then stopped close for 
two months lrnforc it is tapped. Ratafia of apl'icuts is 
prepared two ways, l' iz. either hy boiling the apricots in 
white wine, adc..li11g to the liquor an equal <Juantity of 
brandy with sugar, cirmamon, mace, anti the kernels of 
apricots; infusing the whole for right •1r ten days, then 
straining the liquor, and Jllltting it up for use: or else bv 
infusi11g the ap1 icuts cut in picl'CS in bl'andy, f'o1· a day 1)l' 
two, passiug it through a straining I.Jag, aud then putting 
in the usual ingredients. 

RAT CH, or RA!.i!H, in cJock-wo1·k, a sort of wheel hav
ing twelve fangs, which SCl"Ve to lift up tlie d~tents every 
hour, and make the clock strike. Sec CLOCK-WOllK. 

RATCHETS, in a watcb, are the small teeth at the 
·hottom of the fusee, 01· bancJ, \\>hii...h stops it in wind .. 
ini; up. 

RA'l'ES, in the navy, the ordf't·s 01• classrs into which 
tlie ships of war- are divide<l, according to thf'i1· furcr and 
magnitml<'. 'I'he regulation which limit.-; the rates of 
men of war to the smallest number possibl<', serms to 
have been .dict~t~d by considcr~lio_ns of poli tica l ecnnom), 
o~· of th~ ~1mplic1t?· of the s.ervrce .m t~1c royal dock-yal'ds. 
'I lie B1·1t1s1J fleet 1s arconl111gly <l1su·1huted into si~ 1·aks. 
exclusive of the infnior nss<'ls that usually attrnd on 
na\'al ar1~anwn.ts; as sloops of wal', arml'd ships, bomb ... 
krtches, fire-slnps a111\ Cutten.;. or schnonPrs commanded 
hy lieutr11ants. Shipe; of' the fii·st rate rnuuut 100 can ... 
111111! hav~ng 42-prHllH.lf'l's 011 the low<'r deck, 24-pounde1·s 
011 tlie middle 1.krk, l 2-p1)111ule1·s on the upper deck, and 
9-jlf>unfh•t·s on. Oil' qua1·tn.derk and forecastle. They 
art• nia1111cd tn th 850 nn•u, including tl1eir officers, sca
nwn. mal'int•s, a11d sc1·,·a11h. 

In ~rne1·.:I, tlir shi11s •1f rvr~-y rate, besides the ca11tains, 
have th(' mastC'l·, 1 he Unatswa111, I he J{lllilll'r, the cl1aplai11, 
the pursrn·, tl1e ~..a1.rgr.1111 , and l ~ic CHl'Jlt'ntr1·; all of whom,, 
<'X~ept the capta111, have th1·1r matt·s or assistants, in 
\\Inch are co111rn·rhr111!1·tt the sai l.maker, the master at 
n_1·ms,. tl1e armo111·t·1·, the nq~ta in'~ dt•l'k, the gunsmith .. 
&.r. 'I he nu1~bcr of.other oilicc1·s is always iu pt'O}HU'tion 
to the 1·ate of the slnp. Thus a first ·rate has six licuten-
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~ntc:;;, six master's mates, twenty-four midsl1iprncn, and 
ih·c surgrnn's mntr::;, wlio arc considered as gcntlcmt'.n; 
besides the l'olluwing petty 0Hict•1·s; r1ua1·ter.maste1·s antl 
their mates, fou1-tec11; hoatswain's mates a11tl yeomen, 
eight; gunner's mates, and assistants, six; quartct·
gunncrs, twc•nty-fi \'e; cat'pentel''s mates, two, lh:sitles 
fourteen asc;iistanls; with one steward, aud steward's 
mate to the p111·sr1'. 

If I lie cli111rn!:iinns of all ships of the same rate wcl'C 

equal, it wonl<.1 be thr simplest and most pei·spicuons mc
thorl to collc\:t them i11tu 011e point of Yicw in a fal>lr: but 
ns the1·c is no invn1·ialilc rule fo1· the general dinrnnsions,, 
we must conknt ou1·sch·cs with but a few remarks on 
Rhips of each 1·atr, so ns to give a general i ~:ca ol' the dif
ference l)('twN'n them. 

The Yictory, onr of the last-bnilt of ou1· first-rates, and 
ever mrmiH·a\Jlc fo1· \Jcing com111andrd by lo1·d Nel8on in 
tlrn glorious lrn.ttle of T1·al'algar, is 222 feet G inrhes in 
Jength, from the hc~ul to thestcl'n; the length of her keel, 
151 feet S inchrs; tliat of hew gun-deck, or Jowl'!' deck, 
186 feet; lier extreme b1·eadth is 51 fCet 10 inches; her 
Utptli in the hold, 21 feet G inrhes; lier \Jui-then 2162 
tons; and ht1• poop 1·raches 6 feet Uefore the mizc1Hnast. 

Ships of tile second rate carry 90 gu11s upon three 
<leeks. of which those on the lower hattrry are 32-pound
C'rs; those on the middle, 18-pounders; on the upper
(leck, 12-poun<lcrs; and those - on tl1e quarter tleck, 6-
JHH111tlr1·s, which usually amount to four -Ol' six. '!'heir 
cemplement of men is 750; in wliicli there are 6 lir.ute
nants, 1'nu1· mastel''s-mates, 24 midshipmrn, and four 
surgeon's-malts, 14 quartel'-mastel''s and their mates, 
<'ight lrnatswain's mates and yeomen, six gunner's mates 
nnd yeouwn, with 22 quarter-gunners, two caq1cnl('l''s
mall's with IO assistauts, antl one steward aud steward's 
mate. 

Ships of the thircl rate carry from 64 to 80 cannon, 
which arc 32, 1 s, and 9-po1111dcrs. The SO-gun ships, 
l1owcrn1·, IH'gin to gnnv out of npute, antl to give way. 
to those of 74, 70, &c. whicl1 ha\'c only hvo whole Uat· 
trries; whereas the fo1·mer have three, with 28 guns 
planted on <.>ach, the cannon or their· upper deck l;eing 
the same as those on the qua1·ter derk and forecastle of 
the IHttt"r, which are 9-pountlcrs. The complC:'.mrnt in a 
74 is 650, and in a 64, 500 men; having, in peace, four 
lirutcnants, I.Jut in war, five; antl when an atlmiral is 
<tboarcl. six. They have three mastel''s-matcs, 16 mid· 
shipmen, ll1rcc snrgeon's-mates, 10 qua1·tm·-mast('rS and 
thri1· nrntrs, six \Joatswain's-mates an<l yeomen, four 
guu11n's-nrntes mul yeomen, with 18 quartcr-gunne1·s, 
one car'l'ente1·'s-matc with eight assist?.nts, ~nd one stew. 
ard and stewar·cl's-mate--under the purser. 

Ships of tlic fourth rate mom1t from 6tJ to 50 guns, U]l
on two d('rks, ant! !he qua1tcr-deck. The lowe1· tier is 
composed of 24 -pminc.let:s, !he upper tier of 12-pountlcrs, 
'an d t he cann on on thr qual'ter-tleck am] fo1·ecast)e arc 6-
poundrrs. The complemrnt of a 50-gun sl1ip is 350 men, 
in which thl'1·e arc tliree lieutenants, two master's-mates, 
10 midshipmen, two surgeon's-mittcs, right quarter-mas
ters and their mates, four boatswain's matrs and yeo· 
men, one gunner's-mate and one yeoman, with 12 quar
ter-gunner's, one carpentel''s-mate and six assis tants, 
and a stcwartl and atcwartl's-matc. 

Vcosels of war under the fou1·th rate, and aliovc the 
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mte of sloops, a~e usually comprehended 1~nder the ge. 
11cral lid.me of frigates~ and nen1· nppr:w Ill the line or 
liattlc. They are divided i11to the fifth nnd sixth rates• 
the former mounting from 50 to 52 guns, and the latte; 
from 28 to 20. The largest of the fifth rate loa,·e two 
decks of cannon, the lowc1· battery !icing of 18-pounders, 
and that of lhe upper-deck of 9-J><11111ders; but those of 
56 antl 52 guns _ha\'e. onecomplC'tc clerk of guns, mount
ing 12-poum.!crs, besitlcs the quai·tcr-tleck and forecas
tle, which cal'l'y 6-pountlers. TJ1c compleme:nt l.f a sliip 
of 44 guns is 280 men; and that of a frigate of 36 guns, 
240 men. 'l'he first has thl'ee, and tlic srcon<l two lieute
nants; antl Uoth have two mastcl''s-matcs, six m11Jship
men, two su1·gcon's-mates, six quarte1·-masters and thcit· 
mates, two \Joatswai"'s-matcs antl otic yeoman, one guu
nH's-matc and one yeoman, with 10 01· l l qua1·te1·-gun. 
ners, and 011e pu1·scr's stewaril. 

F'l'igates of the 6th 1·ate carry 9-pountlcrs, those of 28 
guns having S-pounders on their· qua1·t~r-deck, with 200 
men for their .complement; and those of 24, 160 men: the 
fo1"1ner have two lieutenants, tlie Jatter one; autl both 
h:ive two maste1·'s-mates, four midshipmen, one surge. 
on's-matc, four quarter-mastd·'s n111l their mates, one 
boatswain's-mate, ani.l one yooman, one gunne1·'s-matc 
ant! one yeoman, \\"ith six Ol' scvtn quarter-gunners, and 
one pursc1,.s-stcward. 

'I'hc sloops of war car1·y from 18 to 8 cannrm: the 
la1'gest ha\'e six-pounders; and the smallest, viz. those 
of 8 or 10 guns, four-pounders. 'l'hcir ofiicer·s are gc-
11erally the same as in the 6th rates, with little nria
tiun; and their complements of men are from 120 to 60 
in prapo1·tiu11 .to tl1cir f'o1·ce 01· magnitude. BomU-vcsseJ; 
arc 011 the same establishment as sloops; 1l.111t firc-sliips 
antl hospital-ships are on tl1at of fiftl1-l'atcs. 

Nothing more evidently manifests the great improve
ment of the marine art, and lite degrer. of perfection to 
which it has arTivetl in Ilritaiu, tha11 the facility rJf ma
naging our first rates; which were formerly csteenwl in
capable of government, unless in the most favournMe 
we.athcr of the summer. Ships of the second rate, and 
those of the third, which have tl11·ee decks, carry thrir 
sails remarkably well, and labour very little at seJ. 
'.I'hey a1·e excellent in a general action, or in cannon
ading a for•tress. Tltose of thr thir<l rate, which have 
two tiCl's, are fit for the Jine of lrntue, to Jcntl the conp 
yoys and squadrons of ships of wai· in action, and in gcp 
ne1·al to suit the tliffercnt exigencies of the narnl service. 
'rim fourth-r·ates may he employed on the same occa
sions as tile tliil'tl-rates, anc.l may he also dcstine<l amongst 
the foreign colonies, or on r.xpcditions of great dis
tance; since these "esscls arc usually excellent for kcl'p
ing and sustaining the sea. Vessels or the fifth rale a1·c. 
too WC;\k to sufftW the shor.k. or a Jine of .battle; but tl1ey 
may Uc destined to lead tile couvoys of merchant-ships, 
to prntcct the commerce.in the colonies, to cruize. in dif
fo1·cnt stations, to a~rompany sqnalil'ons, or I.Jc sent cx
p1·ess witl1 necessary intelligen ce and 01·dt-rs. 'l'l1e same 
mny lrn ol.lscncd tjf the si:xth-1·atts. ·The frigates, "llich 
mount from 28 to SB guus upon ntJedcck, \\ith lhequar
tc1·-tleck, arc extremely l'f'JJH~ 1· for rruizing against pri~ 
vatcers, or for short expeditions, being liglit, long, and 
usually excellent sailers. 

RATEEN, in commerce, a thick woollen stuff, quill-
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ec.l, wov('.n on a loom with four treacllcs, like serges, and 
other stuff.CJ, that ham the whale or quilling. There are 
some ratcuus dressed antl prepared like cloths; others 
Jere simply in the bail', and others whel'e the hait· or 
knap is frizctl. 

RATIO, in arithmetic an<l geometry, is that relation 
of homogeneous things which determiRes the quantity of 
one from the quantity of another, without the iutcrven
tion of a third; 

fl",-wo 1111mhcrs, lines, or quantities, A and B, being 
proposed, their 1·clation one tn another may be considcr
•·1\ under one of these two headS: 1. How much A cx
fceds B, or B exceeds A; and this is found by taking A 
from B or B from A, and is called arithmetical reason, 
01· ratio. 2. Or how many times, and pa1·ts of a time, A 
contains Il, or B contains A; and this is called geome
tric reason or ratio; (or, as Euclid defines it, it is tlte 
mutual habitude, 01· tc.o:;pect, of two rnagnitutles of the 
same. kind, according to quantity; that is, as to how of
ten the one contains, or is co11taincd in, the other;) aml 
i'i found by .dividiug A by B, or B by A; and here note, 
that that fJ.Uantity which is referred to another quantity, 
is calletl the antecedent of tho t'atio; and that to which 
the other is rC'frl'L'Cd, is called the consequent of thC ra
tio; as, in the 1·atio of A to B, A is the antecedent, and 
Il the consrquent. 'l'henforc, any quantity, as antcce· 
dent, ~lividecl by any quantity as a consequent, gives the 
l'atio of that antecedent to the conse'lucut. 

A 
Tims the rntio of A to Bis u' hut the ratio of Il to A 
B . . . 12 is-..;:-; aml, in 11umlie1·s, the ratio of 12 to 4 ts 4 = s, or 

friple; but the ratio of 4 to 12 is~=~• or suhtriple. 

The quantitirs thus compal'cd must be of the same kind; 
that is, such wllicli, by multiplictltion, may be matte to 
~xceetJ one the other; Ol' as these quantities a1·e said to 
have a 1·atio between them, which, I.icing muttiplied, may 
be made to exceed one ;mother. Thus a line, how shol't 
soever, may be multiplie<l, that is, produced so long as, 
to exceed in length any given 1·ightliuc, anti consequently 
these may be cornparcll together, amt the ratio express
ed; but as a line can nevc1·, by any multi.plication what
evn, be made to have a breadth, tliat 1s, to be made 
rq11al to a supcrficics, how small sorver; these can thr1·e
fol'c never be compared togethel', aud consequently have 
nn ralio 01· respect one to another, accol'lling to quan
tity: that is, as to how oftf'n the onr contains, or is con
tained in, tile othc1·. Sec PuoPoUTJON. 

RATION, a cel'tain allowance which is giYen in bread, 
&r. or fu1·age, \\hcu b-oops a1·c on servicc, -ror an officer 
01· soldier. 

ComJ>(clc ration of the small specie.•. 
Flout", ot· bread - - 1 ! lbs. 
Beef I 

p,.~~ pork i pint. 
Butter, or cheese 1 oz. 
Rice - 1 oz. 

'Vhen l11r small species m·c not issurll, tf lbs. of flour 
or b1·ea<I, \\ith it lbs. of beef, or 10 oz. or pod<, forms a 
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complete ration; or s lbs. or beef, or 2 lbs. of cheese, or 
lialf a pouncl nf rice, forms a complete ration. 

The deductions Lo be taken for provisions from the pay 
of' ollicc1·s, non-commissioned officc1·s,01· mrn, arc thr same 
for ali' ranks, and in all cor1>s, unde1· tlrn like Li1·cumstan· 
ccs of service, wlH·n scl'\'ing out qi' G1·cat llr·itain, on sta
tions'' here 1n•o\·is ions :ll'c supplied by the pulJ!ic; also. 
when embarked in t1·a11spo1ts or othe1· ve:sscJs, (excrpt 
when serving as marines;) also when pristHicrs of war arc 
maintained at the expense of Great lldtain; also when 
in ge11cral hospitals, wJ1ethc1· at home or abJ"oad, a clc
duclion of sixpence per day. 

A deduction ur threepence half1ienny from the pay or 
every non - c~mmissionetl - officct• and i1rirnte in Jamaica. 
in New Suuth ·walc<i, 01· Gibt-altar. Non.co1nmissionecl 
officers ant.I soldiers sening as mariners shall not be lia
ble to auy deduction from theiL· full pay on accouut of pro# 
yjsions. · 

Ralion for a horso on home service in 1:"'96, 1-1 lbs. of 
hay, 10 lbs. of oats, 4 ll.Js. ofsfraw., for which astvppage 
is made of sixpence. 

The French use the same term, l'iz. ration de Join, a 
ration of ha)'; double ration, doul.ile ration; dem .. i.ration, 
a half-ration. 

RATIONAL is applied to integral, fractional, and 
mixt nt1111bm·s; thus we say, rational fracliun, rational 
integer, and rational mixt numlJer. 

Rational is applied to the true horizon, in opposition 
to the SC>nsible or apprtn11t one. 

RATION ALE, a solution, or account oftl1e principles 
of some opinion, action, hypothesis, phrenomcnon, or the 
like. 

RATLINES, or, as the seamen call (hem, R.tTLilfS, 
those lines which make tkc fa<lder-strps to 1;et up the 
shrouds and l'uttocks, hence called the rau"ius of the 
shrnuds. 

RATTLE-SNAKE. S_ce CaoTALus. 
RAV ELIN, in fortifir.atinn, was anciently a flat bas

tion, placed in the mid11le of a curtin; lrnt now a detach
ed work composed only of two faces, which Jmake a .sali
ant angle, without any flanks, and raised befo1·e the cur
tin on the counterscarp of the place. A ran•lin is a tri
ang11lar work, resemlllin~ the point of a bastion with the 
flanks cut off. See FonTIFICA'rJON. 

lts use before a curtiu is, to cover the opposite Hauks 
of the two' next bastions. It is used also to cover a l..ll'itlge, 
01• a gate, anti is always placed without the moat. Tlicre 
are also double ravelins that sene to covcl' each othCI'; 
they arc said to be double when they arcjoinc<l by a cur
tin. 

RAVEN. See CoRvus. 
RAUWOLFIA, a genus or the pentan<l1·ia monogynia 

class of plants, the corolla of' whi<;h consists or a si11gle 
funnel-fashioned petal, with a large limb, divided into 
five lanceolat~tl segments; the fruit is a succulent beny, 
with two seeds. There are fout· species, tl'ces of Sourh 
America. 

RAY, a beam or light emitted from a radiant or lumi
nous body. Sec OPTICS. 
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RATS op LIGHT, colnur nnd heat of. Dr. Rrrsrhel had 
brrn <'mplnnd in mnking ubse1·vations on the sun hy 
mrans of tt·icsropcs. To pre\·rnt tl1r h1com•rnie11ce al'is· 
rng from tin• hc·at, he U';cll colnurr<l glasses; but these 
~t'H\S('~, wht•11 thry \\C"l'C 1krp enough co)o11re~ to ~ntrr· 
crpt tht• light, Yrl'y srHm r1·ackrtl and broke m JHC~cs. 
'l'his cirrumstanr<' iwlurrd l1im to rxaminc the lieatm.~ 
power of the diffnt•11t cul11111·r11 ray..;. He made each of 
t hem in its t111·n fall upon the bulb of a thC'rmometer, nr:\.1' 
which two otl1c1· thrrmo1m.·tc1·8 \Vere placed to ser\'C as a 
staudal'd. TJ1e number or tlrg1·ces "hich the thrrmome
ter exposed to the colourrcl l'ay 1·o~c ahove the other two 
thcrmnmcte1·s indicatrd the hraling power of that ray. 
HP found that the most 1·cfrangiUle 1·ays have thr l('a~t 
heating p1rncl'; ancl that the heating power gradually in .. 
creases as the refran.;-iliility <liminishcs. 'I'he viol .. t ray 
therefore has the smalh·st heating power•, ant.I thr rctl ray 
the greatrst. Dr. 1Ierscl1el found that the heating power 
of the \'iolet, green, aud rctl l'ays, are to each other as the 
following numbers: 

Violet= 16 
G1·ee11 = 22.4 
Red = 55 

It struck Dr. Herscl1el as remarkahlr, that the illuminat
ing powc1• anti the heating po.we!· of the rays follo~ su~h 
tlilferent laws. The fi1·st exist 111 greatest perfecbon 111 
the middle of the spectrum, and diminishes as we ap
proach either extremity; but the second increases con
stantly from the violet end, and is greatest at the red end. 
'.fhis led him to susprct that perhaps the heating power 
does not stop at the end of the tisiblc SJlCCtrum, but is 
continued bryond it. He placed the thermometer com. 
I>lrtcly beyond the bou11dary o~· the red. ray! but still i.n 
the line of the spcrt1·11m; and at l'osc still l11ghe1· than 1t 
J1ad done when expnl\l'd to the red ray. On shifting the 
thermometer still fa1•tlic1·, it continued to rise; and the 
rise did not read1 its maximum till the thermometer was 
lialf an inch beyo11d the utmost extremity of the red ray. 
When shifted still farther, it s1111k a little; but the powet" 
ef heating was sensible at the distance of I! inch from the 
red 1-ay. 

•rhese important experimrnts have. been lately t•epeated 
and fully confirmed by 'ir Henry Engleficld, in the pre
sence of some very good judges. The apparatus was 
'Hl'Y diffe1·ent from that of Dr. Herschel, and contrived 
on purpose to ob date certain objections which had been 
made to the conclusinus drawn by that illustrious philo· 
soJJher. The bulbs of the thermometers used were most
ly blackened. The fullowing"table exhibits the result uu
taincd in 011e oi' these rxpcrimeuts: 

'.l'hc1·momctcr in the l>luc ray 
ruse in • • • 5' from 55° to 56° 

green 3 54 58 
\ clluw S 56 62 
full 1·ed 2t 56 72 
confines or l'ed 2! 58 75{ 
Leyo11d the >isible light 2i 61 79 

The thermometet· with its bulb blackened, rose much 
more \\lien placec.I in the same circumstances, than the 
thermometer \\hose bulb \\a'i rithl"r naketl or whitenl'd 
\\Jlh l'aint. '!'his 11ill be ap11arcut from the following table: 

T;me.,P,.oml To 
Red ray { Black thrnnometrr 5, 58° 61 • 

W h1te thermometer 55 58 

--------- - --
Dark { Bla~k thermometer 3 15916~ Wlute thermometer 58 581 

--------- - - -
. Blark thl'rmometcr , 59 71 

Confines of red { White the1·mnmeter J I 57 ~ 60!-

Both Dr. llerschel and sir Henry Englefield take no~ 
tire of a faint blush of red of a semi-oval form, \'isible 
when the rays beyond the red en.JI of the spectrum were 
collected by a '"'"· 

From these experiments it seems to follow, that there 
at'e 1·ays emitted from the sun, which produce heat, but' 
ha,·e riot the power of illuminating; and that these ai·e 
the rays which produce the greatest quantity ol heat. 
Consequently calork is emitted from the sun in rays, and 
the ray• of calot·ic are not the same with the rays of 
light. 

On examining the other extremity of the spertrnm, 
Dr. Herschel ascertained that no rays of caloric can be 
traced beyond the violet 1·ay. He had found, howevrr, 
as Sennebiet• had done before him, that all the coloured 
rays of the spectrum have the puwet· of heating: it may 
be questionctl thel"efo1·e whethe1· thfre al'C a11y rays" hicll 
du not warm. The coloured rays must either ltavr the 
)lropc1·ty of exciting heat as rays of light, or thej must 
dc1·h·e that 1wuperty from a mixture or rars of calorir. 
If ~he fil·st. of tlu:se supposi.tions was true, iight ought to 
ex1te heat rn all cases; hut 1t has bt>cn long known to phi~ 
losophers that the light of the muon does n. t produce the 
lrast scusiblc heat, C\'en whrn concentrated so strongly 
as to surpass, in point of illumination, the brigl1te~t ran
dies or lamps, and yet tliesc produce a very sensible beat. 
Here then ue rays of light which do not prodqre heat; 
rays, tuo, compqsed of all the seven prismatic colourrd 
rays. We must conclude, from this well-known fact, 
that rays of light do not excite heat; and consequendy 
that the coloured rays from the sun and combustible bo· 
dies, since they excite heat, must consist of a mixture af 
rays of light and rays of caloric. That this is the caae 
was demonstrated long ago by Dr. Hooke, and aftrrwards 
by Scheele, who se~ai·ated the two species from each 
other by a very simple method. If a glass mirror is held 
before a fire, it rellects the rays of light, but not theray1 
of calol'ic; a metallic mirror, on the other hand, l"t'flerts 
both. The glass mirror becomes hot; the metallic mirror 
docs not alter it. temperature. If a 11late of ~lass is sud
deuly inte1·pused bc•ween a glowing fire and the fart, it 
intrt'Cepts completely the warming power of the fi,..., 
without causing any sensibe tlimi11ution or its brillianry; 
consequently it intercepts the rays of calorir, but allows 
the rays of light to pass. If the glass is allowed to re
main in its station till its temJlCrature has reached its 
maximum, in that situation it ceases to interce1Jt the rays 
of calol'ic, lwt allows them to 11ass as freely as the ra)& 
or light. This cuf'ious fact, which shuws us that gla-'f!I 
only intercepts tile rays of calcJl'ic till it is saturated with 
them, was tliscovc1·ctl loug ago by Dr. R"bison, profes.cior 
ol' natu1·al philosophy i1t the university of Edinbnrgh. 
'J'hrse facts are sufficient to couvince us tbat thr ray~ of 
light and of c:iloric arc different, aud that the colou1·ed 
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rays derive lloeir hrating power from the rays of caloric 
which they contain. Thus it apprao·s that solar light is 
com1>0st>d of thr·ec sl'fs uf ra) s, the colurific, tlie calorific, 
and the de· oxidizing. 

'I'he rays of caloric are refracted by transparent bR
die.•just as the rays of light. We sec, too, that, like the 
rays of light, they di O'er in thrir refraugibility; that some 
of them arc as 1·rfrangible as the violet rays, but that"the 
greater number of them are less refrangiblc tl1an the red 
rays. Whether they ao·e transmitted through all transpa
rrnt bodies has not been ascertained; neither has the dif
ference of th{'il' 1·cfraction in diffc1·ent mediums been ex
amined. \Ve arc certain, however, that they are t1·ans
mitted and refracted by all transpucnt bodies which have 
been emploJ ed as burning-glasses. Dr. Herscl1cl lia!-1 also 
proved, by experiment, that it is not only the caloric 
cmi1tc•I by the sun which is refraugilJle, lmt likewise the 
rays emitted by common fir-cs, by candles, IJy hot iron, 
am.I even by hot water. 

The rays of caloric are reflected by polished surfaces 
in the same manner as the rays of light. This was lately 
provetl by Herschel; but it l1ad been demonstrated Jong 
l.lcfore by Sclieelr, who had even ascertained that the 
angle of their reftection ig equal to the ·angle of their in
cidrnre. Mr. Pictet also had made a set of very ingeni
ous experiments on tliis subject, about the year ti90, 
\\ hkh led to the same conrlusion. He placed two concave 
mir1·ors of tin. of nine inches fo:cus, at the distance of 
twrln feet two inches from one anothe1·. In the focus of 
one of thrm ht• placed a ball of iron two inches in diame
ter. IH•ated so a!:I not to I.Jc visible in the dark; in the 
otht·r was placed the bulb of a thrrmometer. I 11 six mi
uutcs the thermometer rose 22°. A lighted candle, which 
wa~ Rubstitutetl for the ball of i1·on, pl'oclucell nearly the 
same l'ffcct. ln this case both light arnl heat appea1·ed to 
act. Jn ordc1· to separate them, he interposed I.Jet ween the 
two mil'l'Uf'S a plate of rlear glass. The thermomeier 
sunk in nine minutes 14°; and when the glas~ was again 
J'f'mo,·ed, it rose in seven minutes about 12°; yet the 
light whirh frll on the tl1e1•mometrr did not seem at all di
minished by the glass. l\lr. P1ctet tliel'f•forc concluded, 
that the cRloric had brrn rt•flected l.iy the mirror, and 
that it had IJrrn the cause of the rise of tile tlicf'momrter. 
Jn another ex1wrimcnt, a glaso; matrass was sul.istitutec.1 
for the iron 1.iall, nral'ly of the same dia111cte1· witli it, 
~nd rn11tai11in~ Q044 grni11s of l.iuiling watf'I'. Two mi· 
nute"i aftr1· a t l1k k s<-rcr1. of silk, "hich hatl .. bern inter
pMed lwtwrrn the two mirrors, was removed, thr tlicr
mometrr rose from 47° to 50f, and descended again the 
momrnt the matr·ass was rrmuvrd from the focus. 

'fho mirrors of tin wel'e now 11larrd at the distancr of 
90 inche~ from rach other; the matrass with the boiling 
\\>~lC'1' in one of tl1r fori. and a vrry sr11siblc air·thcrmn
nwtn in the otlln, cvrry dt>gret' or whirh was Nfual to 
Rbout tT or a 1\i·g1·rr of Fal1rrnltt•it. Exnft)y in thr mid
dlr spare brtwrrn the two mii-rors thrrn was placed a 
"Vrry thin rnmmon gla6s minor, susprndrd in such a 
inaunrr thRt fitlin side coul1l be turnecl towartl1' thr ma. 
tra'-'I. Whrn tl1t· polishrcl side of this mi1'1'01· w.ts t111·11NI 
to the matra""' tl1r ther111ninett'r rose only o.so: but '"hrn 
thr siclr conrt•d with tin foil. and which had been blark
rne1\ "ith ink and smoke, was tu1·ne1l towards the ma
tJ·ass, the tl1c1·momrtcr rose to 3.5°. In another expe1·i-
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ment, when the polished side of tloe mirror was turned to 
the rnatrass, tl1t• thermometer 1"0.';e 3°, when the othe1· 
side 9.2°. On o·u~liing off the tin foil, and repeating the 
rxpc1·iment, the thermometr1· r·ose 18°. On substituting 
for tl1e glass niirror a piece of thin white pastrboard of 
the same dimensions with it, the thermometer ro';e 10°. 

As tloe rays of' light and of caloric eiftitted by the sun 
arcumpany each other, it cannot be tloubted that they 
mn\C \"ith the same velocity. The rays of calol'ic, there· 
fot·r, morn at the rate uf almost 200,000 milrs in a se
cnrul. This is confirmed 1.iy an experimrnt of Mr. Pictet. 
Ile placed two concave mirrors at the di'itance of 69 
feet 1'1·om each other; the one of tin as beforr, the other 
of plaister gilt, and 18 inrhrs in diameter. Into the focus 
of tlii!i la11t rni1·1·or he put an air-thermometer, and a hot 
bullet of it-on into that of tl1e oth~r. A few incl1es from 
tile face or the tin mirror there wa'i plared a thick scrrrn, 
wliicli was removed as soon as the bullet 1•eached the fo ... 
cus. The thrrmometrr rose the instant the screen was 
remond, without any pc1·crptihle interval; consrquen!Jy 
the time which calol'ic takes in moving 69 feet is tw.o mi
nute to be measured. 'Ve see at once that this must be 
the rasc whrn "e recollrct that caloric moves at the I' ate 
ol' 200,000 miles in a secontl. 

'l'loe \'elucity of caloric bring equal to that of light, 
its particles must lie equally minute. 'fhet'efu1·e neither 
the addition of caloric 1101· its alJstraction can sen!<iil.ily 
affect the weight of bodies. As this follows necessarily as 
a conse<p1encc from Dr. Jfr1·schel's expe1fo\e11t.~, was it 
possible to pl'Ovc by cxpcr·imeut that caloric affects the 
weight. of hollies, the theory founded on Dr. Herschel's 
discoveries wouhl be overtul'Jled: but such deductions 
h:wc lieen 1.h'awn from the cxpuriments of De Luc, F'or· 
dyce, 1\Tnl'Vcau, and Chaussil'r. According to these phi
l11so1•liers, !Jodics becnnw ahsolutely ligl1tr1· by being 
heated. Therxperiment of Fordyce, "hirh srems to have 
been made with the greatest Care, was conducted in the 
following manner: 

He took a glass globe thrre inrhrs in diameter, with 
a sluH"t neck, and weighing '451 g1·ai11~; poured iuto it 
1700 g1·ai11s of \\att>r from tl1e New lli\'er, Loncl1m. aml 

~~:t';,;:e:~e~~.~t t1~:~·;~~~~~t~:.~~I' ··~~=- \;';-~~~~' ~~~t;t~::. ~:\.~~t~ 
mi1111tr'i into a f1't'l'Zi11g mixture of ';llnw and salt tiil 
some t~f it \\ ac; !'rozl'n; it was the 11, aftt•r lH'i11g wipr<l 
fi1·st with a d1·y lmrn cloth. next with clean wao;hrd dr·y 

~.~:i1 :~ 1~e~ ~~i~ 11: 1;:1~1\~ 1be ;~;.~? 11~1~1i i~11 ~\ ;t~ u ::~\wt:tr~i" ~~ :~~ 1; 
in the same manner five diffe reut tirnrs: at carh, moi·e 
of thlj water wasfrozrn, and more weight gainrd. " ' lien 
the wl11•le watrr wa'i frozen, it was -f'Ttlitt of a grain 
hrav ie1· than it had IJrrn \\ h('n flu iii. A thermometer 
npplit'd tn the glolJe stnod at 1011

• Whrn allowrd to rr
nrnin til~ the lhermnm_rte~· rose to 32°, it weighed 

1
1,ths 

of a gnu11 mnrr than 1t cl11I at thr sa111r trmperat11re wlu.•n 
Ouitl. It "ill be seen aftnwni·tls, that ke co11tai tl'i less 
caloric than wnh'r of the same temprra.turt' "ith 1t. The 
balanrc usrtl \\as nice enough to mark Tthth part of a 
gra:n. 

This suhjrrt had atfrartril the attf'ntiun of L:\\ oi<i.ier 
a philosnplic1· clist inguisher1 l.iy the uncommon arcurar; 
of hi'; rrsral'rhr"i. His exprrimrnt.~, which \Hre pubh..,h
ed in the Memoirs of the Fn:ncb Academy for 1783, led 
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l1im lo coudut.l~ that the wright of lrntlics i~ not alte1,cll 
IJJ heating ot· cooli11p; 1hcmt and co11scq11i.'ntly ~that calo
ric Jll'Oduct·s no st•11..,ihlc rhans-e 011 the weight of bot.lies. 
(.;ount llumfo n!'~ t.•xprrimc111~on lhcsame S•1hject, .\\'l1ich 
wuc made ab 111l lhL· )Car 179;"", are perfect ly dccisin•. 
Jlo nprntrll !ht· 1 .xpl'rinu·11t of Dr. Fordyce with the 
must ~n·upulous <:aution: arn.l 1.:iy a m1mlJc1· of th e mos t 
fobt:uious cu11tri ' ';;11rrs. tkmonstratcd, that neither the 
addition nor tl1c al>st r ,\rtio11 of caloric mah.cs any scnsi
\Jlc altr t·ation in Uw weight of bodies. 

Calori1· 11ot only possesses the velocity of light, but 
agrees "ith it also 111 anothc1· propel"ty nu less peculiar. 
Jts i1artirks are 11rn r fountl cohering tngctlu:1· in mas
ses;land "hr11rnr 1l1C') are l'n1Ti!Jly accmnu latetl they fly 
off in all direclions. a.ml S{'parate from cath other with 
inconccirablc 1·apitl ity. This prope1·l.r necc.~'larily sup
poses the existence of a mutual repulsion between the 
particles of caloric. 

Thus it appear·s that caloric and light rrsrmble each 
othet· in a great numl.Jer of }ll'Ojler"t ies. Doth are emitted 
from the sun in rays, with the velocity of 200,000 miles 
in a second; botlt of them are refracted by tr·ansparent 
bod.ies, and r eflcctetl by polished suifaces; lrnth of them 
consist of pal·ticlcs \\ hirh mutually 1·epcl each other, and 
which produce no sensible effect upon the weight of 
other bodics. They differ, huwc\'Cr, in this particula1·; 
light produccs in us the sensation of vision; caloric, on 
the contl'ary, the sensation of heat. 

Upon the whole, we are authtH'izcd by the above state
ment of facts. tn conclude, that the solar light is com
posed of three distiuct substances, in some measure se
paraOle by the prism on accot111t of the difference of thcit· 
refrangiUility. The calo1·ific l'ays are the J~ast refran
giUle, the <leoxidizing rays al'e most refran,i;ible, and 
the calorific rays possess a mean degree of refrangibiJity. 
Hence the 1·ays in the middle of the spect1·um have the 
gl·eatcst illuminating power, those beyond the red end 
the greatest heating power, and those IJcyond the violet 
end the greatest tleoxidizing power: and the heating 
11ower on tl1c one hand, and the dcoxidizing powe1· on 
the other, gradually increase as WI". approach that end 
of the spectrum where th-0 lilaximum of each is concen
.tl'ated. These 11iffc1-e11t bodies resemble each other in so 
many particulars, that the same reasoning respecting 
refrangibility, J'eftexibility, &c. may be applied to all; 
but they produce different effects upon those bodies on 
which they act. Little pl'ogress has yet been made in the 
investigation of these effects; hut we may look forward 
to this subject as likely to co1Tect many vague and un
meaning opinions which are at present in repute among 
philosophers. 

RAZOR-BILL. Sec ALKA. 
REA CH, in the sea lauguage, signifies the distance 

between any two points of land, lying ueal'iy in a l'iglrt 
line. 

RE-ACTION, in physiology, the l'esistance made IJy 
all Uodies to the action or impulse of others, that emlea
vour to change its state whether of motion ot· rest. See 
l\IOTION. 

RE°ALG~R, a mineral found in Sicily and vawious 
parts of Germany. It is either massive or crystallized. 
rrhe primitive form of the crystal is an octahedron with 
scalene triangles, and it commonly ap11ears in 4, 6, s, 
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10, 01· 1 ~ ~i1hl prisms. te:·minntctl by four-si<lL•tl sum. 
mits. Colour i·ed. 8trrnk J<'llowi~l1-red. Spr·cilic gra. 
vity :3.338. Jt is rlcctric JH~1· st', and becomes nf'gativt-ly 
electric by friction. Bcfo1·c the Ulo\\ pipe it 1lH·lts easilJ, 
burns "itli a lilue tlamr. and S'lon c' apo1·atcs. It is also 
tile old nam e for n snlphtll'Ct uf a1·sc11ic, fu1111d native in 
ditft·ren t. parts of' E111·opt" Jt hou; a scar·lct colour, and 
is often crystallized in tran ~pa1 ·<·nt pi-isms. Jts s1Jecilic 
gravity is S.2. Jt is composrd of 80 parts nf a1·scnic, and 
20 of sul p!iur, and it i..; sometim es used ag a part. 

REAR, a te1·m frcqm·utly used in composition, to dr
note something Uchind, 01· 1Jarkwa1·ds, in 1·cspect of an 
othe1·, in op1msitio11 to van: thus, in a milila.ry sensr, it 
is used for Liie hind part ofa11 a1·niy, in npposition to the 
fro11 t, fo1· the rNu·.guard, i·ear half-files, l'Cal'-Jine, rear
rank, and rcar.ad:11it·al. 

RE-A lTACll~IENT, a secnncl attachment of him 
tlrnt wrts fn1·mcrly attad1ed and 11i~misscd the court nith
out day, as l.Jy the not co1ni11g of the justices, or some 
such casually. 

REAlJl\IURIA, a genus of tire class and ordrr poly. 
andria pe11tagynia. 'l'hr cal.) x is six-leaved; petals five; 
caps. one-celled, five-valved, many-seeded. 'J'here is one 
species, an annual of Egypt. 
R~BATE, or REBATJ::.&IENT, in comme1·ce, a trrm 

much used at Amster·dam, for an nUatr.ment in the price 
ofse\'eral ci1mmoditics, when the Uuyer, instead of taking 
tim e. ad\·anccs ready money. 

REBKLLION, taki11g up arms traitorously against 
the king, be it by natural subjects, or by others once 
subdued. See R10T. 

REBUTTER, is the answel' of the defendant to the 
plaintiff's sur-r·ejoindcr. 

RECAPITULATION, i11 oratory, &c. is a summary, 
or a conci~e and b·ansient enumel'ation, of the principal 
things insisted on in the pl'eceding discourse, whel'ehy 
the fol're of the whole is collected into one view. 

RECAPTION. Where one has deprived another of 
his }Jroperty, the owner may lawfully claim and retake 
it whcre\'el' he happens to find it, so that it shall not be 
in a riotous manner, or attended with any breach of tbe 
peac<". 

RECEIPTS, are acknowledgments in wl'iting of 
having received a sum of money or othE'r value. A re
ceipt is eitl1er a voucher for an ob.ligation dischargrtl 
or one incuned. Receipts for money above 40s. must be 
on stamps: but on the back of a bill of exchauge or pro· 
missory note which is already stamped, is goud "ithout 
a farther duty. 'Vl'iting a receipt 011 astarnpofgrcater 
' 'alue than the law requires, inc urs no penalty, and the 
receipt is good; but if on a stamp of a lower value, Ol' 

on unstamped paper, then a receipt is no discharge, a11d 
incurs a pt nalty. See STAMP. 

RECEIVER, in pneumatics, a glass vessel fo~ con· 
tah1ing the thing on which an experiment in the air· 
pump is to ~ made. See l'NEUMA'rics. 

RECEIVER. in chemistry, a vrssel of earth, glass, &c. 
for 1'eceh·i11g any distilled liquor. 

RECEI\1ER . Receiving stolen goods, knowing them to 
be stolen, 1s a high misdemeanour at the rommon Jaw; 
and by se1eral statutes is made felony and transport•· 
tion; anti in some pa1·ticulal' instances, felony without 
benefit of clel'gy. 
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RECEIVER also signifies an officer of which thci•c are much as the third is greater than the first; and ·vice 
several kinds, dcno1ni11ated from the pal'ticular ma~ters ve~~i~ is tl1e fomulation of the iriverse, or indirect, rule they receive, the places where, or the persons from 
whom, &c. t. Receiver of the fines is an officer appoint- oflt~:·:e~Ptl:~~:d !1~;~o:q:u~1;t~ties which, being multiplied cd to receive the money of such persons as compound 

1 1 ;i~e~~~.~~~~~i,~; ~~if;~~lu~;;~tso~uta~~~:t~~~~:~~?;·: together, produce unity. Thus -;; and x, y, and y' are 
ficer belonging to the duchy court, who collects all the reciprocal quantities, because _xl· x x = ~ = I, and~ X revenues, fines, forfeitures, and assessmenls, wttlun. that ,_ ~ 
~~ch{i.' a~p!~~~~~~1-~~~~;a~;t~nti~~ ~~b~.~~:i~:e~~=' ;:x:~ Y = J_ = 1. 
granted by parliament, and remit the money to the RJCITATIVO, or RECIT.lTIVE, in music, a kind of treasury. . . singing, that differs but littl e from 01·dinary pronui:icia-RECIPE, in medicine, a prescription Ot' remedy,_ to Hon, such as that in which the se\.·eral p~rt11 o~ the htul' be taken by a patient;_ so c.alled becaus~ al~vays begin- gy are r ehearsed in cathe:tll'als; or that in which the acning with the word t'ec1pe, i.e. take; whLCb is gene.rally tors commonly tlclivm· themsdves on the_ theah'e at.the tlenoted by the abbreviature B. oyicra, when they a re to express some act_rnn or pass~on, RECIPIANGLE, or RECIPIENT ANGLE, a mathe- to relate some event, or reveal some tles1gn. Notw1thmatical instruinent, serving to measure re-cnte1·i11g and standing this sort of composition is noted in true time, salient angles, espesially in fortification. the pei'i'ormcr is at liberty to alter the bars. of m~asure, It usually consists of two arms, or rulers, AC, and BC and make so me long and others short, as l~1s ~ubJ~Ct re(Plate CXXVJ. Miscel. fig.197) l'ivetetl together· at C, ~·~d quires; hence the tho1·ough-bass to the recitative 1s usucapableof being opencU and closed, hkc a sector. Io ally ptaced 1.Jclow 'the other, to the end that he, who 1s take an angle witb it, they Ia,r th~ centre of a pl'utractor to accompany the voice, may rather obser~e and follow ovet· the joint C, and apply its thamcter to oue of the the singel', than the person that l.l eacs the time_. . rulers· then the degrees cut out by tho etlge of the other RECKONING, or a Srue's RECKON ING, 111 nav1ga-i·u~;~·;~:.~~'\7"et~:h~~al!~~~~;'s ~~ t!~~isa~,~~:ument: that repre- ~~~~"'~s,;::~~e ~~~:~:~[11 ~:, ~~111~ic~~1 ~th:t~o~i1~~: 011~ ~~~s~: sented fig. 198, has a grnduatcU ch:cle~ by which the she is to steer in ortle1· to gain her po1·t; and that account an• .. \cs may be readily measured by its rndex; and fig. taken from the log.board is called the <lead-reckoning. 199, is another kind compo~e<l of four eq ua~ rulers of Sr.c N AVIOATJON. brass, riveted togcthcl' by then· ends,_so as to lorm a pa· RECLlNER, or Rt-:.cLININO DJAJ,. Sec DIALLING. rallelo~ram· an<l on one of the 1·ulers 1s fixed a graduated RECOGNIZANCE, is an obligation of record, which semici~clc, ~vhich measurrs the OJlllOsite angle of the pa· a man enters iuto before some colll't of record, or magisrallelogram; by means of one of the l'ulel's IH'Otlucetl so trate duly au'.horizcd, with condition to some particulnr as to serve instead of an index. act; as to appear at the atsizcs or quarter.sessions, to RECIPROCAL TEirns, among logicians, are those kerp the peace, &r. which have the same signification; antl consequently are RECOIL, or REBOUND, the starting backward of a convertible, or may be used for each other. fire-arm, after an explosion. Mersennus tells us, that a RECIPROCAL FIGURES, in geometry, those which have cannon 12 feet in length, wei:f.;'hing 640olb. gives a balL the antecedents and conseq ucuts of the same ratio, in of 24 lb. an uniform velocity of 6-lO feet per second. Putboth figures. 'l'hus, (Plate CXXVI. Miscel. fig. 200,) A: ting, therefore, W = 6400, w = 24, V = 640, and 11 = )3 : : C: D; or 12: 4: : 9: 3 ; that is, as much as the side the vclot..:ity with which the cannon recoils; we shall have A, in the first rectangle, is longer than B, so much tlccp- (because the momenta of the cannon and ball arc equal) er is the side C, in the .second rectangle, than the sitlc \V"il = wV: and so D in the first; and, cons('quently, the gt·catcr leJ1gth of wv 24 x 64 
the one is compensated by the greater brratlth or depth 'l.l = - = -- = 2, 4; that is, it would recoil at of the other; fo1· as tho side A is! longer than C, so B w 6400 
js ! longrr than D, and the l'ectanglcs of course equal; the rate of 21\- feet per secon~,. if free to move. that is, A+ D = Il X C, 01· 12 X g = 4 x 9 = 56· RECORD. An act committeil to writiug in any of rrhis is the founilatinn of that capital theorem, viz. the king's courts, during the term wherein it is w1·ittr.n, that the rcctangJc of the cxt1·emcs is always equa l to is alterable being no record; but that term once ench•d, that of the means; and, consequently,. tho reason of the and the act tluly enrolled, it is a record, and of that ITC'rule of thrre. dit which admits of no alteration or proof to the cou-gr~~;~;1i·~s~~1,0~:=~aW:1~~~p~~~' tl~~~r!~~(~t~~,1~:;~1~c~;~ trary. 
li11de1•s, ha"e thci1• basrs au tl altitudes recip1·ncally p1•0- RECORDARE FACrAs, a writ directed to the shrrilf, portional, those two figures or solids are eqlial to each to remove a cause out of an inferior court, into the king'::i othel'; and, vice versa, if they are equal, then their bases bench or eommon~ylcas . 
and altitudes are recip1·orally proportional. See 'l'R1- RECORDER, a prrson whom the m•vor nnd othor A.NOI.E, PARALLELOGUAM, &c. magistrates of a city or corporation assof.iate to them, RECIPROCAL raoroR'l'ION, in arithmetic, is when, in for tlieir better direction in matters of justice, and pro.four numbers, the fou1·th is less than the second, by so . ceedings in law; oo which account this person is gen· 



RECOVERY. 

rally a ronnc;r11nr, or nthc1· prrsrm wrll ~kitlrtl in lhe Ja,11r. 
1'l1l' 1·1·cordc1· of l.01111.;Jll ir; rhor.i1·n Lt:· the lul'fl· lll:l)'OI' 

and aldrrmr11; a11d. a1.; 111• ic; held to 01· t:w 11Jt1uth of the 
rity, he 1klinrs the jud,_;;111t"ut of tl1e c.oul'tS, an<l rccoJ·Js 
ancl n•1·tilit•s thr cit~ r11~111ms. 

rn:con·:RY. it; law, is ulttaining any thing lly juclg
rnrut ur frial aL Ja\~. 

A n·co' t'I')' rt.''irrnlJkr; a fi 11r so far as l.tring an artion 
rC'a) 01· fit'fitious, anti in that lauds a1·e 1·t•Co\ rrcd against 
tl1c fr11;rnt of the frcrhold, <uul an altsolntc rcr·simple is 
ve~h·d in th!' J'!'CO\'Cre1·; but it is canicd •rn through t•\·c
ry sta~r of prnrecding, iustt•atl uf ltcing compromised 
like a finr. St·r FtKF.. 

This iunntiun we owe to tlil' i11.~e1rnity of the ccclrc;;i
ai;ltcs, to e\ a<le tlic statute of 1t101"tmai11, '' lticli 1wohil.lit
cd tlie111 from pu1·clrnsing or 1·crch i11g. under pl'ctcncc of 
a free gil't, any l"nds nr tClll'lllc11ts whatsurvn; a11d as 
judgm<'nt w:i.s gin11 f11r 1·eligiu11o; honsrs, tht.>J wrre pre· 
su111e<l to ha\'e 1·econ1·t·<l Urn lands by sc11t1·nrc of law, 
on a supposed pl'io1· title, a11t1 we1·e held not to come 
"itliin the statute. The c111n-enience of those rccovrries 
\\as suon discon~red, and made usr of by lay person~ as 
a common mo<le of tr~nt'ening la11cl~; but the want uf' 
modf'1•atiun on the pa1·t of tl1c ecclesiastics, in tllt'i•· fre
quent 1·ecou1·sc to feigned 1·c..:o,c1·ies, was such as to call 
for parliame11ta1·y iutrr·ft•rcncr, anti give rise to tl1e ad 
iu the 1 eign of E•h\ a1·<l the Fi1·st, callr<l the statute of 
\\'rstminstrr; which enacts, that in all cast's '"her·e ec. 
clesiastical pcrso11s 1·ccove1·ed lands by <lefault, a jury 
should t1·y the right; and if the <leman<lants \\ere found 
to have no titk, tile land should be forf'rittd to the lo1·d 
of the fee. according to the statute or mot•tmain. 

'I'liis act th1·ew the 1·eco\ cl'ii$ into disuse, till thry 
were resumed as a mode of CV"acling tl1e st1·ictness of the 
statute lie douis conditionalilius, \\ hich lays a gen Hal 
nstrnint on alienation. Thl' ~enple made Ill· ny attrmpts 
to procure a rPpeal of this slatutr, but in vain; hut as the 
inconveniences were manifrst, the judges always endra. 
\'ou1·ed to contrh·e means of evacling it; and it was deci
ded in a case in the reign of Et..lwa1·d IV. that a common 
recuvc1·y suffered by a tenant in.tail, sJujuhl operate as an 
effectual bai· to his estate taH, au<l to all rrmaindc1·s aud 
i·eversions dcprntling thrrton; by "hirh means tenants 
in tail art: nuw cnal.Jlcll to dispose of thrir Cl'ltatrs, or 
cornert them into l'Statcs in fl'c simplr: and it may be 
suffered of all things, whereof a wl'it of covenant may 
be brought for tht· purpose of Je\'ying a fine. Thl're a1·e 
three pci·suns J'lqHired to form a rccovei·J; the tkman· 
dant, tenaut, and vouclw('. The drmantlant is lie who 
brings the \\ rit of entry; the truant is he agai11st whom 
the wl'it is brought; and the vouclice is he whom the te-
11a11t vouches anti calls to warranty; but this may l.i:..~ hrt
ter understood by sup(losing John Jarobs to be tenant of 
the frrehol<l, anti desi1·ous of s11ffe1·i11g a recovay to cut 
off all entails a11tl l'r\'Crsio11s, and to con my the l'Statc in 
fee-simple to James Jenkins. Jenkins sues out a Wl'it of 
preci11e quod 1·edtlat, as in the case of a fine, and charges 
that the defendant has no title, but came into possession 
after Hugh Hunt had tur·ncd the plaintiff out uf it. The 
proceedings a1·e made up on the recovery·roll, in which 
the writ and complaint of thP demand ant are l't'Cited; the 
tenant then ap1>ears and calls upon one Charlrs Browu-
1115, who is supp.,.ed at the original purchase to have 

warranted the titlr to the trnnnt, and -n·ho i'i 1knomina
h'd th<· \Ot1clH'r: tlif' rnurb,.,. tliC'n ;1ppr:u·s, is impleatled, 
and 1lt'fc111.Jg the title. Jc11ki11<i, tlir dC'ma11c.hrnt, r&'d\'£'9 

lt·avc to impart. wlikh is grante<l; f11r plaintiff then re ... 
turnc-; into rourt, but the Yourhce disap1wars and makrs 
(h·fault; ,iudgmcnt is of com·se gi\'CH ft1r JenkinR, and 
Jarf)bs is to 1·ecover the value uf the la111I fron1 l:liarles 
Jlowuiug. a., hr Jont them throu.i;h his <kfault. But on 
r1111u1·y, it i!~ alwa)S fount! that llrtJwning (who is mere. 
ly an oHlcn of tlw cot1rt, and denominatt·d thr rommon 
,·011d1t.'c, from lJeing ahraJ s vourhrd), has no l:rnc.Js, "lo 
that Jacobs. 1111w ralkd the recovree, has but a nominat 
l'?rompcnrr; a111l the plaintiff, who is now rerovt'l'l'I', lia.!I 
the la11tls nstrd in him lJy judgment of the coun, and 
seisin <ll'livcrNI by the shcl'itf. 

A 1·ecove1·y is somrtimes with doulllr or treble vouthrr, 
or rvrn mot·e if necessary. Ami, i1ule1·d, a doul.llr vourhrr 
is the most common, by first ronYeying an rRtate to any 
tlii1·d p!'1·sun. a.~aiust whom the \Vl'it is issm•d, he tben 
Yo1whrs tht! teuant in tail who vourhrs ovH the rommon 
voucher; fnr if the reco\'Cry is had immrdiately against 
tlie tenant in tail, it bat's only such estate in the premises 
of which he is then actuaHy seized; but if thr recovery is 
had against a third person, and the tenant in tail is the 
first \'ouchee, it bars every latent rit;ht and interest which 
he may have in the lands recovered. If an infant sulfrrs 
a recovery in person, he may reverse it, but then the 
writ of e1Tor must be brought dul'ing his minority. 
Sometimes, though but s1·ldom, the court pc1·mits tl1e 
infant to appear by ~uardian, whr1·e the recovrl'y is of 
manifest advantage to the infaut; and whrn this l1as bern '"' 
allowed by the juclgrs, the infant cannot set it aside; but 
if it is to the prejudice of the infant, he has a rrm.ily by 
action against tl1e guardian. This appears from several 
casei:>. If the i11fant apprars Uy atto1·ncy, he may revrrse 
the recovt~ry aftrr he is of age, berausc it may be here 
discovered by tl'ial whether the warrant of attorney was 
made by him whilr an infant. A mal'l'ied woman joining 
with her husband in sutfrring a rf'covery, "ill bar her 
remainder; because as she is examined p1·ivately as to her 
cons!'nt, it takes away the presumption in law that it is 
dunr by the compulsion of her hn~bam1. 

All persons have powrr to suffer a recovery rxcept the 
king (for if he <loes, he must either be tenant 01• vouchee, 
anti in both casrs the plaintiff must count against him, which 
the law does not allow), infants. persons non cornpoq, 
and women who are possessed of <lower; who are prohi
bited by the statut• of 11 Henry VII. r. 20, whirl• rnarts 
that a recovrry suffl'red by any woman of lands srttlrd 
on hcl' by hrt· husband, or srttl<'d on loer husband and 
he1· by any of his ancestors, shall hr void. 

The effect of common recovrries may appear to be an 
absolute bar not only of all estates tail, but of rcmai11-
clers anti reve1·sions expectant on the determination of 
surh estates. So that a tenant in tail may rotl\'l'Y lands 
in tail to the rccovel'er, free an1I <lischa1·g,•d of all con
ditions and appointments in tail, and of all rcmaindns 
and reve1·sions. But as is before mentionl'"d, a woma• 
puss•d of dowrr is prcveuted by tire statute; and by tloo 
statute of 11 Eliz. c. 8, no tenant for life of any sor·t can 
suffer a recove1 y, so ae to bind thrm in remain<ler or 
reversion. For \\-hirh rt-ason, if there is a trnant for life 
'\Vith r•maiuder in tail, and other remaindors over, and 
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the tenant for life is desirous to snffcr a valir1 recover:,. 
either he or the tcr1ant to the prel'i1>c must vouch the 1·c
rnainder-man in taiJ. It is an cs·rutial part of a rrco\'C
ry, that the tenant to the i1recipe should be actually 
seized or the freehold; but by 14 Geo. II. thnugh the le
gal freehold should be vested in le~res, yet those wlio 
31·c intitlrd to the next freehold estate in rcniaindrr or 
reversion may make a gu11d tenant to the pl'cci1m; and 
though the deed or tine wh.kh c1·eates such tenant should 
be subsequent to the. }11tlgmrnt of recove1·y, if it is in the 
same trrm, the recovcl'y is valid; and that though the rc
cnve1·y itself does not <tfli>car to be entered, or not regu
larly eutered on r·ecord: yet the deed to make a tenant 
to the pn:cipe and declare the uses of the recovery, with 
twenty years possession, shall be suffi.ritmt evidence of 
the recovery. If a recov{'1·y is levied without any good 
consideration or the uses declat"ed, they onlJ cnure to the 
use of liim who levies them; and if there is a considera
tion, yd as the most usual fine, sur cognizance de droit 
comme ces, &c. connys an absolute esLate without limi
tations, the~e conveyances could not be made to answer 
the purposes of fa111ily settlements (wherein a \'al'iety of 
usrs and designatio11s is often neccssa1·y), unless their 
force and effect were made subject to the direction of 
more complicated deeds. These deeds, if made previous 
to the judgment, al·e called tlc~ds to lead the uses; if sulJ
srquent, to tleclare them. 

RECTANGLE, in geometry, the same with a right
an.~led p•rallclogram. 

REC'l'ANGLED, RECTANGULAR,. or RIGUTJAN
GLED, appellations given to figures and solids wltich have 
one or n101'e right angles: thus a triangle with one right 
angl(~, is tcrmc1d a l'ectangled ti·iangle; also par·allelograms 
with right angles, squares, cubes, &c. are rectangular. 
Solids, as cones, CJ lin<lers, &c. a1·e also said to be rec
tangular with l'<'SJICCt to their situation, when their axes 
are pr1·pe11dicular to the plane of the horizon. 

HECTIFICATION, in geometry, is the finding a 
right liuc, equal in length to a curve. See the article 
CunvE. 

The rectification of curves is a branch of the higher 
J;eomctl'y, whl'l'C tile use of the inverse method of fluxions 
is \'l'ry con!i11icun11s. 

Case I. Let A CG, (Plate CXXVI. llfocel. fig. 201) be 
any kind of curve, whose ordinates are parallel to tl1em
S{'IV<>s, and pe1·pf'ndirnlar to tbe axis AQ. Then if the 
iluxion of the a!Jsciss AM is drnoted by Mm, nr by Cn, 
(C'qual and parallel to Mm), aucl nS, equal a11d par·allel 
to Cr, is the l'<'pl'cscntatiun of tl1e corrrsponding ttuxiun 
of the 01·di.11at<• MC; tl1~11 will .the <liago11al C~. touching 
the ru1·vc 111 C, be fhr ]111c whi ch thr ~~;rnerat1ng point p 

::~~:~~~~: :~~1~:'\~~:~.~~·~:·ci,l\:~~~~io~:l~~c~=~~11;;1ec '~:!~::~::1 ~~!· t~~ 
spare AC, gnnr o\'cr. See the a1-tide FLuxrnNs. 

Uencc, pulling AM = ;c. C'.\1 = y, and AC=;:;; we 
l1a\1l' ~=CS.=.../ t.;1i2~ =vx11 + ·y2; from which 
and the rquatrnn of the n11·vc, the value of~ m:ty be de
trrmi11l'd, 'l'lrns, lrt llwoC:.111·\'f' pl'Opnsf'd he a pa1·abola 
of any kind, the gcnc1·al rquation fur which is x = 

L; and l1encc ti: = "Y n - ~. and therefore ;, ( = 
an-! an-1 
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vY'+.1:') =\r;+ n'•t::,=:;I' =Y x 1 + n'!~~:,~2"H; 
a " 

the Hncnt of whh:h, usually rxpl'C'SSL'd in an infinite 

series, is y+ 
7t!y

2

~ - ~~-
3

-
2U=-i x 2a211 - 2 4n-3 x 8a 4n- 4 

6n -5 
+ 11.6y -~ &c. = ~. 

6n-5x16tt 

Case II. Let all the ordinates or the proposril curve 
ARM, fig. 202, be referred tn a centre C: then, putting 
the taugrnt RP (iuterccptcd by the (W>'(>Pndirnla1· CJ') 
= t. tlie arr.h, B.N, of a cirrle, flcscriiJ(•ll all 11 ut the cen
tre C, = x; and the radius C.N (or Cll) = a; we ham 

,Z : y : : y (CR) : t (RP); aud, consequently, ~ = Y{: 
from whence the value of i.::; may be found, if the relation 
of y and tis ginn. But in other casrs, it will be brt
ter to wor·k from the following equation, viz. x = 
..Jip + Y:::, which is thus der·i\•ed; let the right line 

CR be conceived to revoh•e about the crntre C; then 
since the celerity of the gcnrrating point R, in a direr
tion perpendicular to CR. is to (x) the celerity of the 
point N, as CR \Y) to VN (a), it will therefore be tr·uly 

represented by~; which being to (y) the celel'ity in tl1e 

dir·ecti~n of CR produced, as CB (s : RP (1), it follows 

that 1.t;;.: y2
: : s2

: t2; whence, by composition, u;~:2 + iP: 

,Y2 
: : S

2 + t2 (Y2
) .: f:l; therefor~ y::2 

+ ·!J2 = 11
2/j9', and con~ 

scquently .J!f ~' + !f ( = ¥..Y) ~ ;,. Q. E. D. 
a t 

Ru:TIFICATION, in chemistry, the repetition ofa dis
tillation or sublimation several timrs, iu ordc1· to t'l'JHl~r 
the substance purer, finer, and freer from aqueous or 
earthy pa1·ts. Sec DisTJT.LATION. 

IU:eTILINEAR, in geornctry, right-line1l; tlius fi
gures whose pcrcmitcr consists of right lines, al'c said to 
1Je1·ertili11ra1'. 

RECTO, in law, a writ of rig!1t, whid1 is of so high a 
nature, that \\ lie1·f-'as other "1·ils in 1·Pal at tifHJS are on
ly to recover tl1e possession of the la111l or trnemcnts in 
f]ll('Stion, which have been lost by ou1· ancestors or our
sC'lves; this aims to rec(Jve1· hot.Ii thr sc•isin which some 
of our anc:estors or we lrnd, and Hlsu rhe prnpe1·ty of the 
hiriug whereof the anccsto1· .died 1111 t scic;l'd as of fer; and 
wlirr'l'L_r are pleaded and lr1t:r! both fill'i1· rights tngetlirr 
'' iz. as well or possession as of 111·op<'1·ty; so tlia.t if a ma~ 
C'\' t'.I' loses .his ~ase upon this \\'l'it, t·itlir1· by judgment or 
assizr. he IR w1thoi1t 1•t•11w1ly. Prart. Lili. 5. 

.th:CTO DE AD\'OCA.'rillNE i:~T.ESJ.£, a writ of right., 
I.' 1t1g wht·1·c a 111 :'\ll has a nght of allvnwson, and. 
tl.1e i~R.l'Sl)n of the church dyinp;. a strang{'r presents 
h~s ~: ~'. k to .the cl1111·~h: an.d lie uut having hmught 
ha~ 1\ctwn ol quarc 11n11nl1t. nut• <lal'li.l'n present-
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men!, within six months, hut suffered the stranger to wl1ite; the. wings are parlly black, partly white, and part
usu1'(l upon him. Jy ash-coloured. These bin.ls inhabit North America; 

RECTO uE noTE, a writ of right of dower, which lies and WCl'C found IJy Dampiel' in Shark ,:oi- bay, on the coast 
for a \\'Oll"ll \\hO has 1·1•ceived 1iart of her dower, and or 1'ew llolland. See Plate cxvu. Nat. Hist. fig. 345. 
}l1ll'lH Sf'S tu ckma11tl the remainder in the same to\\11, 'I'he rccurvirostra, or scolopax rtlba, is about 14 inches 
against the hei1·, or his guaI"<lian if he i-s a ward. a11d a qual'ter long, its colour white, the infe1·io1• coverts 

RECTO DE DoT.E UNDt~ NIHJJ. u.4.BET, a "rit of right of its wings duskish, its bill ora11ge, its legs bl'own. Ed. 
"hich lies in a case, "hcr·c the husband having divers wa1·ds remarks that the bill of this bird is beut upwards, 
lands or tenements, has assured no tlower to bis wife, as in the avosct: its bill black at the tip, and orange the 
and she thet'eLy is cl riven to sue for her thirds, against nst of its length; all the plumage is white,.excrpt a tint 
the heir or his guarclian. of yellowish 011 the great qui!Js of the wing and of the 

RECTO Q.UANDo DDMINCs REMISIT, a Wl'it of right, tail. Etlwards supposes. that the whiteness is ptotluced 
which lies in casl·s, where lands or trnements in 1he seig- by the cold climate of'Hudsons-bay, from which he receiv~ 
niory of ~ny lorll are in ~~mam1 by a \Hit of l'ight. ed it, and that they resume their brown l~athcrs <.luring 

REC1 OR, a. term apphe<l to several person "hose or- the summer. It appears that several spe.:1es of this bil d 
fices are ve1·y (htfel't·nt; as, 1. The rector of a par1s~1 1s have spread further into Ame1Wa, anti have even·rcach
a cJergyman that l1as the charge and cure of a p_ar1sh, • cd the southern provinces. 

;~1~e~0:~et~~~scf/i~}11:1 !~~~'~: '0:~·e 1~j 1;~-~~!~.~e ~:i~i~~ ~~.,i~ A bird of this kind, Mr. Lath.am says, was sent from 
vc•·si~ies, 11articularly in that of !1ari s~ 3. Rccto1· is also ~t~~o~~~~~:i:' a~~ll r;::~~,:g~~~~ ':~sw::~'J ~!~iearanc~ 
used m several convents ~or ~he s_uper1?r officer who go- pear cl{)ven to the bottom· f cir~umstanc~ see to.es 

8f 
;:~:~:r!11:/~0ul~~:;o~~i!e~~~1J0e:;~1~8~1;1~e t!~~~~1~~':n~~::.1i~ss~;. overturn the su~position, a~1d only to be authe:;:~~te~ 
cul(.'~E's. "'. '~en. uth~1· specimens ~hall have come lUtder the eye of the 

RECTORY, a parish church, parsonage, or spiritual "cll-mfotmcd naturalist. 
living, with all its l'ights, tythes, "nd glebes. RECUSANT, a person who refuses to go to ehurch, 

RECTUM, in anatomy, the third and last of the large and worship God aftcl· the manner of the church of Eng. 
intestines. See ANATOMY. land, as by law established; to which ls anncxe<l the pe. 

RECURVIROSTRA, in ornithology, a genus belong- nalty of 20!. a month for nonconformity. 23 Eliz. c. 1. 

t"e~t t~a~~~ 5~~~~rafi~•:i:,;ihl:!"'~~ t~i!I p~inl~n9h~~~~!~t=~~ co~!~' i~e~Yj;~"!~~~.one of the five simple or mother 
webbed, and furnishP<l with three toes forwar·ds, and a RED-LEAD. See LEAD, oxide of. 
sho1·t one bd1ind. Mr. Latham notes of this genus three REo-BooK of the exchequer, an ancient record or ma .. 
species,. viz. the a1•osctta, or the one commonly k11uw11, nusci-ipt volume, in the keeping of the king's remembran
the Amel'ira1ia, and the alba. This 1ast, it is probable, cer, containing tlivers miscellaneous treatises relating tCl 
]ms some aflinity to the Amrrica1rn.. 'I'he recunil'Os- the times before the Conquest. 
tra aYosetta is about the size of a lapwing in body, REDDENDUM, in our law, is used substantively for 
but has ve1·y long lrgs. The substance of the bill is the clause i·n a lease wherein the rent is reserved to the 
soft and almcst mtmbranous at its tip; it is thin, weak, lessor. Tlte lH'operplaceforitisnextaftcr the limitation 
s!emler, compressed horizontally, autl iucapable of <le- of estate. 
ftnce or effurt. These birds are variegated with black REDEMPTION, in law, a faculty or right "f re-enter
an<l white, antl dui~•!g the \\inte1· al'e frequent on the ing upon lantls, &r. that have been su lcJ autl assigned, 
rastern shorrs or Great Il1·itain. They visit also the Upon reimbursing the purchase-money with lrgal costs. 
SeYern, anti sometimes the pools of Shropsbirc. They Bargains wherein the faculty, or, as some call it, the 
feed on worms antl insects, which they scoop out of the equity, of redemption is reserved, are only a kind of pig· 
sand with their bills. Thry lay two eggs, white, with no1·ative contracts. A certain time is limitc<l within 
a greenish line, and Jarse spots of black, about the size which the faculty of n<lemptiun shall be exercised, and 
of a pigeon's. Thry are found also iu various parts of be,yond which it sha11 not extend. 
the continent of Europe, in Rus'"iia, D.enmuk, and Swc- RE.DENS, REDANs, or UenANT, in fortHication, a 
den, but tltl'y are not numerous. They al·c 1.1lao fuun<l kind of work iwlentetl in 'form uf the teeth of a saw, with 
.in Siberia, but oftener Hliout the salt lakes of the Tai·ta- saliant and re·entcl'ing angles, to nie fnd that one part 
rian ll~sc1 · t. and a~out tile Caspian sea; likewise on the may Hank or llefrnd anotbel'. It is called saw-work, and 
coasts of Pira1·dy in France-, in Ap1·il anil Novembc1·, inde11ted work. Redens are fl'equently used in the fo1·ti
a11tl at 01kans. bnt ra1l'iy. In b1·eeding-time tliry at·e fyiugof walls, \Jhere it is uot necessary to be at the ex
verv Jllcntiful 011 the coasts of Bas Poirtou. They tlo not pense of bnillling bastions; a!:i when they stand on the 
app

0

('ar to wandrr further south in Europe than ltaly. side of a rivr1·, a rnai'sh, the sea, &c. 
W hf thnfrom timidity or address~ the arnset shuns snares, REDOUBT, or REDOUTE, in fortiflcation, a small 
am\ is notrnsily takrn. TheAmt>rican avosctis ratlicr lar- squai·e fo1·t, without any defence but in front, used in 
ger aud longer than the last. The bill. is sim ilar, and trenches, lines of circumvallatiOn, contravallation, autl 
it!>colou1· black; tl1c forehead is dusky white; the head, approach, as also for the lodgings of corps de garile, aud 
JJeck, awl uppe1· part of the breast, 3l'C of a deep cream- to defend passages. In marshy grounds, redoubts are 
colour; th~ fowel' parts of the neck behind white; the frequently made of stone-works, for the security of the 
•ack is black1 and tile under parts from the b1·cast purn neighbo111·hood; their face consists of from JO te 15 fa-
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thorns, the 1litd1 rounJ them from 8 to g foet u1·oa<l an<l 
deep, and their pm·a1>ets lia\lc the same thickness. 

REDUCT, or 1l1rnu1T. a military term signit'ying. an 
a<h-autagcous piece of ground. entrenched and srrraratcd 
from the rest of the place. camp. &c. for an army, gar-
1·ison, &c. to retiL·e to iu ca'3e of a sur'Jll'izc. 

REDUCTION, tlmt l'ule hy which numbers of dif
ferent denomi11at1ons are Urought into one denomination. 
See AnrrHMETJC. 

REDUCTION of ajigure, design, or draugltt , is tl1e nm.IC 
ing a c11py ot' it either larger or smaller than the origi
nal, still preserving the form anti propot'tion. rn1c great 
use of the pt'opnrtinnal compas~es is the r ed uction of fi
gures, &c. whence they at·e called compasses of reduc
tion. 

There nre various methods of reducing figures, &c. 
The most easy is Uy means of the pentagr;1pli, or pa1·at
lclogl'am; but this has lts £kfcct.:;. See Pr.NTAGR . .\.PH. 

'The best and most usual ml'thnds of reduction at•e as 
follows: l. To 1·ed 11ce a ~g11re, ABCDE (Plate CXXVI. 
Miscel. fig. 203) into a less compass. About the middle 
of the figure, as a:;, pitr h on a 1>ni11t, and from this point 
dt·aw Hues to its several an~les A, B, C, &c. then draw
ing the line ab parallel to AB, be parallel to l3C, &c. you 
will have the figure abctle similar to ABCDE. 

If the figure abc<le ha<l I.men required tn be enlarged, 
there needed nothing Uut to produce the lines from the 
point beyond the an~ks, as :;:;D, ~c, &c. and to draw 
lines, viz. DC, CB, &c. par;tlJcl to the sides de, cb, &c. 

2. To l'Cduce a figure l.ly the angle of proportion, sup
pose the figure ABCDE, (fig. 204) required to be dimi
nished in the propo1·tion of'the line AB to ab, (fi.;. 205). 
D1·aw the ind efinite line GH, (fig. 206) and from Gto H 
set off ti1e line AB. On G describe the arch HI- Set 
off the line 1ib as a rhord on HI, and draw GI- Then 
with the angle lGH, you have all the measures of the fi
gure to be dra\\lJ. Tilns, to lay down the point c, take 
the interval BC, and upon the point G, drscribe the arrh 
KL. Also on the point G, clest ribe MN; and upon A, 
with the distance MN, drsrribe an arch cutting the pt'e
ceding one inc, whirh will determine the side be. Ancl 
after the same manner are the other sides and angles to 
he tlescl'il>ed. The same process will a.Isa se1·ve to en
la1·gc the fig11rc. 

s. To 1·educc a figul'e by a srale. M easure all the 
sides of the figure, as ABC DE. Iii;. 204, by a scale, and 
lay 1low11 the same mcasurt's re.spectively from a smaller 
scale in tJ1e proportion required. 

4. To l:cdu rc a mnp. rlrsign. nr figure. by sq1rn1·1's. Di
vide the original into little squares; and divide a fresh pa
).H.'I' of th~ dimensions rcq11ii·ed into the same number of 
s quares, which a1·c to ltc larget• or lrss than lite forme r, 
as the map is to lie enlarged or diminished . This done, 
!" ?vr1·y square of the second figure draw what you find 
HI its Col'l'rspon1knt onr in the first. 

I~EDUCTJON, in metallurgy. is the bringing l.iack me
talhn~ sulJ~lanres ~vhir.h have bern changed into i:;co rire 
or ox1dri-;, 111to their natural and original state of metals 
again. 8<'·' CuEMISTRY. 

~t~ nuc-r10N, in surgery. dcnotrs an operation by which 
a dislocated, luxated, or fractured bone, is restored to its 
former state or place. 
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REDUNDAJliT nYPERBoLA, is acn r<re of the hi.;he1 
kind, thus rallcd because it exceed~ the conic scct!on of 
that name, in the number of its hyped1olical lt~gs; l.Jein~ 
a triple hyperbola with six hypcrbf)lirnl l1•g-s. 

REDUPLICATION, in logic, a J,ind of ron11ition 
expressed in a proposition inrtkating or as~igning the 
mann er in wh ich the predicate is altriliukcl to the sub
j ec t. Hence reduplicative propo~itinns a.re such "lierci.n 
the suhject is repeated with some rircnm~tanrc urc:o nd1-
tion, t.hus: i\len, as men, are rational; Kings, as kings, 
al'e sulijcct to non~ but Gnd. 

REED. Seo ARrrNoo. 
REEF, a term in navigation. When there is a .i;reat 

gale or wind, they com m ot~ ly rail up p:u't of thr sail be
low, that by this means it may become the r,;11·1·owt't'. anfl. 
not draw so mu ch wind; whirh contrarlin; or taking up 
the sail they call a r eef, or reefing- the sail; sn n.ti;o "hnn 
a top.mast is sprung, as t11ey rail it, tliat is, whrn it is 
cracked, or almost l>roken in the cap. they rut nlf the 
lower· piece that was nearly hrokrn off, and setti11g the 
othrr part, now much shorter, i11 the step again, they 
call it a r£'efed topmast. 

REEL. in the rnanufactorics. There ar.- nrious kinds 
of reels, some very simple, others very comp}£'X. Of the 
former kin<ls those most in use are: 1. A littl e r eel hf"ld 
in the hand, con;;isting of three pieces ol' wootl, thC' lli.;
gci:;t and longest whereof (which d ocs not excectl a foot 
an<l a half in length, and a quarter of nn inch in iliame
tcr) is traversed by two othet• pieces dic;posrd cliffhent 
ways. 2 . Tl1e common rc£'1, or windlass, wl1ich turns 
upun. a pivot, anrt has four Oi i:;·hts trilv1·1·s"11 by long- pi1n 
01· sticks, wl1crcon the ska in to he l'CC)e£1 j.:; put, and which 
are drawn closer or OfJened wider ncco rding to the skain. 
A 1·cpnsentation of the common rrrl may he S<'<'ll in 
Plate CXXVl. Mis. fig.£07, wl1ere A~is tltr Lrnrh or 8cat 
of the rerl, B the two up1·ights; C the ~i·mc: of the rcrl. 
its arlior tur11ing, and hitching it~ littl e lantC'1·n offuur 
notches in the teeth of the wheel; D two wheeh, the up
per 11ne of which moves the lower by mra.ns of a. pinion; 
E a hammer, the handle whereof is lowrreil by a J.H.~.~ at 
the l.lottom of ti.Jc lower wheel; F a cord which i.:; 1·nllrfl 
rou.nd the axle of the lowrr wlircls, and snppnrts a w<'i.glit 
wluch stops after a ccrt2.in numl.rnr or tul'ns, to r egu late 
the wot·k.woman. 
REEL~NG, in the mannfactories, the wi1H~ing of 

thread, silk, cotton 01• the like . into a ska i11, 01· upon a 
bottom, to Jll"evcnt its entang·ling. It is alc;;o nc:cd f·11· the 
c hal'.~in.g or discharging of bolibins or quills. to use them 
in t11c manufacture of different stuffs, as tl11·eat1, silks, 
cotton, &.c. 

R.E-EN'I'"!"l.Y, in l.aw,sig11iOrs lh c r rsuming or retaking 
that possessrn n which any one h}1d lately fo1·r~ 1111c; ac; 
where a person makes a lease of !antis to anntlu·r, the 
lessor thrrelJy quits the possession, and thr lrc:ic:iet>. cove .. 
mmts that upon non-pay'mrnt of the rent 1·rse 1·vcd , the 
lessor may )awfully re-enter, 

REEVING, in the sea langua!('r, the Jl11ttin.~ a rope 
through a block; hence to pull a rope out of a block, is 
callc<l unrecving. 
_ REFINING, in general, is the art of p11rif)•ing a thing, ' 
mclw.ding. not only the assaying or 1•cfining of metals, 
but hk~w 1~e the depuratinn or clarifiration ,,f liqnot'S. 
Gold and silver may be refined by several methods, whiclt 
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arr all fnun1h'1I on the csc;cntial propt'rtics of these mrtals, 
;111 .I anp1i1·e llifft•1·l'Hl names accul'ding to their kinds. 
'J'hui;. f.11· iu-..tanrc, g •111 ha,•ing the prope1·ty which 111' 
otlu·1· 111rtal, not C\'Cll sih·cr, has, of resisting tlrn action 
of 5111 j1ilt11•, of" :rntilllUll}, of nitt"WS acid, or 111arine arid, 
ma) bl' 1rnl'ificd b)· these agents from all other mrt11Hic 
:-;ubstanc:rs, and co11seq11e11tly may b" rrfiued. These 
opr1·atio11s an· c\i..,tinguishcd by p1·opcr nanll'S, as pul'i
firatiou of guld by a11timo11y, pat-ting, conce11t1·atcd part
ing, 111·.)· parting. ln a similar ma1rne1·, as silver has the 
111·0pr1·ty, which the im1•crfcct metals have not, or re
sistin!-) the action of nitre, it may be 1·efined by thi~ salt; 
but the tm·m l'Cfining is chiefly applied to the purifica
tion nf gold and silve1· by lead in the cupel. 'I'his is per
fol'mr<l by tlil' destruction, vit1·ification, aml scol'ification, 
vr all the extraneous and destructible metallic substances 
with ''hii'h they al'C alla)ed. 

As none but the pea·fcct metals can l'CSist the rombine<l 
acticm of air and fil·e, without. losing their iuflammable 
p1·i11ciple and being changed into earthy or vitreous mat
ters, inca11ablc of 1·cmaini11g any longer united with sub
blauces in a metallic state, there is then a possibility of 
p111·if'Jing gold and sil\'Cl' frum all allay of imperfect me
tals rnN·cly hy the artion of fi1·e and air, only by keeping 
them fusc<l till all the allay is <lestroye<l; but this purifi
t.atio11 \\Ould he vra·y expensive, from the g1·eatconsump
tio11 nf fut>I, and would be exceedingly tedious. Sih•er 
all a) t•tl "ilh cop1>er has been exposed longer than 60 
l1ours to a glass house tire without being pei·fcctly refin
ed; the reason of which is, that when a small qua11tity 
only of iu~pe1'fcct nwtal rrmains united with gold or sil
' rr, it is cnvncd and protected from the action of the 
ail', which is necl·ssnry for the combustion of the imper
fect mrtals, as of all combustible mattca·s. 

Tltis l'efi11i11g of gold and sih•ci· rnel'cly by t11e action 
of fir€', which was the only method anciently known, was 
verv lung, difficult, expensive, and impe1·frct; but a much 
sho.1-tcr und 11101·0 ad\'antagcous method has been dis
covered. This method consists in a'lcHug to the allayed 
guld and silver a certain quantity of lead, and exposing 
afterwat·cl5 this mixturr to the action of the fh·e. Lead is 
one of the metal~ which lo'iCS most quickly and easily a 
saffirknt cp1antity or its inflammable principle to cease 
to be in a metallic state; hut, at the same timr, this me
tal har.; the l'rmarkablc propt•l'ty of l'etainiug, notwith-

~~:1:~~11:~:f1~111~1·~1~;;;',;~ '~~ t~~ !~;·~; ~~~i~;1:n~~t;~ii:t~a:~i/1~~~ 
fh'd anti powr1·fnlly vitrifyin,i; matte1·. called lithargr. 

The lead Ihm "hi ch i• tu be added to the g"ld and 
sllvrr to be l'Cli11ccl 1 or which happens 11atu1·al1y to be 
mixed with tht•sc mt•tnl;;;, produces in their l'Cfining the 
flllowin~ adra11tagcs: t. Hy increasin,c; the .r11·oportion 
ut' i111pl'1·rect metals. it prcveuts then1 from bring so well 
co,·e1·rd and lH'otcctt·J by thr perl'ect metals. 9.. By uni
ting wil!1 tlicsc impc1·foct metals, it communicates to th 1:111 
a p1·011c1·ty it has nf )nsing vc1·y. ea.si.ly .a f.?l'eat part or.its 
i 1111ummable principle. 3. By its v1tl'lfy111g aio1tl fus111g 
propertv whit"h it c:xrrc i ~cs with all its forc e upon the 
cakineti and 11atu1·ally r efractory parts of the other me
tal ~ . it facili ta tes and accelc1·ates the fusion, the scorifi
ration, and the sepal'ation, of these metals. These are 
tho advantage• !H'Ocured liy lead in tbe refining of gold 
and silver. 
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'l'ho lead, which in this operation iq srorified, and 
scorifies along with it thf' imperfect mctah, se}Jarl\tes 
from the metallic mnss, with which it is then incapable 
of remaining united. It ft.oats upon the su1·face of the 
melted mass, bt'causc, by losing 1•art of its phlogicstou, it 
loses also llart of its specific gra\.·ity, and lastly 1t \.itrilirs. 

'l'hcse vitrified and melted matters accumulating more 
and more u1lo11 the surface of the metal while tht' ope
ration advances, would protect thio;i surface from the con
tact or air which is so absolutely nccrssary for the scori
ficalion of the rest, an<l would thus stop the progress of 
the operation, which rould never be finished if a method 
had not been conh'ind for their removal. This 1-ctou\•ai 
of the vit1·ified matter is procured either b.> the nature of 
the vessel in which the melted matter is rontain<'d, and 
which being porous, absorl>s and imhibes the scol'ifled 
matter ris flt:st as it is formed; or by a channl'I cut in the 
edge of the vessel, tbrough which the matter Dows out. 

rrhc \'CSsel in which the refining is performed is Oat 
and shaJlow, that the matter which it contain.:; may pre. 
sent to the air the greatest surface possible. Tl1is form 
resemblrs that of a cup, and hence it has been called cu-
11el. The for·nace ought to be nulted, that tho heat may 
be applied upon the surface of the metal dul'ing the whole 
time of the opnation. Upon this surface acl'ust of daa-k
colouretl pellir~e is continually forming. In the instant 
when all the 11npe1·fect metal is destroyed, and conse~ 
quently .the scarification ceases, the surface of the pe1·fect 
metals 1s seen, and appears clran and brilliant. This 
forms a kind of fulguration or co1·uscation: Uy this mark 
the metal is known to be refined. If the ope1·ation is so 
conducted tl1at the metal sustains only the lll'Ccise de

gree or hrat necessary to keep it fused before it is 1u•r
fcctly l'cfined, we may observe that it fixrs 01· becomes 

~~~i~u;~l :~~~~t~;nh~J~~ i:e~~q:1~~!~11t~ 0~e!~:es~~·~t:.s~~t~~l:i 
111 fusion when they are pure than whrn allayed with lead. 

The ope1·atio11 of refining may he prrformed in small 
or in large quantities upon the same pl'indples, but only 
with some diffrrences in the management. As the refin
ing of small quantities of perfect metals is plTformcd in 
th~ same manner as these metals are a~sayed, the ai;say 
bl'mg only a ve1·y accurate refining, we refer to the ar~ 
tirle AssATING. 

REFLECTION of tho rays of light, h1 catoptrics, is 
their rrtlll'li, after approacl1i11g so nPar the surfarrs of 
bodies, as to be repelled, 01· dl'i\'cn 1Jackwa1·tls. See Or
'l'Jcs. 

REFLgToR, a mirror or looking-glass. For the laws 
of reflecti1rn see OPTICS; and fo1· t11t• method of sil\'ering 
or foliating glass to make it reHect, see FoUATING ef 
looking glasses. 

REFRACTION ojlht ray• ojtigltt. See OPTICS. 
REFRACTION, in ast1·onomy, i~ an inflection nf the rays 

of light prnreeding from the heavenly hotlies, in pa.,~ing 
through the atmosphere, by which thci1• apparent altiti
tu.des are increased. See AsTROSOMY. 

REFRACTJOS i" isla1id crysl:il. There is a clouble N'
fraction in this substance, contrary wa) s, by which n•)t 
only oblique rays are divide<l into two, and refracted intn 
opposite parts, but even perpendicular rays are one-llalf 
refracted. 
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REFllANGIBIL!TY nf light, the disposition of rays 
to be refracted. See 0l''J.'Lcs. 

REGALIA, in law, the 1·ights and prerogatives of a 
king; which, according tn civilians, are six, viz. 1, the 
puwci· of ,judicature; 2, the powe1· of lifo and death; 3, 
the power of peace and war; 4, a 1·ight to such goods as 
J1avc nu owner, as waitS, rstt·ays, &c. 5, a!!sc~.!Smeuts; 
and, 6, the coinage of mo1ll'y. 

Regalia is also used for tlie aparatus or a ~ornnation. 
as tl1r ca·own, tlae 8C...:pt1·c with the cross, that \Yith the 
Uovc, St. E<lwa1·d's staff, the gloUe, an<l the ol'b with tU.e 
cross, four sc\'·e1·al swortls, &c. 
R~:GA!l.DANT, in hcrald1·y, signifies luoking ~ehind; 

anti is lF;C<l l'ot' a lio11, 01' OtltCI' beast, with his fa.CC tuL'netl 
towa1·lls hi s f·ail. Sec HERALDR-Y. 

REGENT, one wlw governs a kingdom during the 
miuorit) 01· a1Jsc11ce of tliL' king. In F'1·ancc, the 11uecn
motltcr has lite 1·ege11ry of the ki11gtlum dul'ing the mino· 
rity of the king, utuln the title ef q11M11-rl'g~ 11t. 

REGENT al~o signifies ;\ profcsso1· of arts antl sr~uccs 
in a col kg?, \\ho has a set of pupils u11tle1· his ca1·c; but 
here l'egcut is g cne1·ally restr•ainetl tu tho loW3l' cbsses, 
as rrgeut of J'lal'torit.:, l'<'g'l'llt or logic, &c. those or phi~ 
losop!Jy are 1·at!Jc1' railed 1wofcsso1·s. 'l'lic foreign uni~ 
' 'e r·s!tirs a1·e geucrally composed of docto1·s, pl'Ufcssors, 
and 1·egents. 

REGIMEN, the r rgnlation of diet, and in a more 
gf'ul'l'al sense, of a ll the non-naturals, with a view to 
presnvc or rc:slut·l~ health. Sec .MATERlA l\IEDICA, 
artkk Dietetics. 

RBonrnN, in grnmmar·, that part or syntax or con
st1·uclio n which 1·c.;ula!cs the tl epcmlcn cy of words, a!lll 
the altCl'ations wl1icli one nccasi1n1s in a11othcr. 

REGIMENT, a tm11 appl ied to any ~o<ly of troops: 
which, ii' canii•y, consibt of one or mo1·c SfJliatlrons, 
co111mant.led by a roluncl; a11d if infant1·y, of one ur 11101·0 
battalions, eacl1 con1111an1letl iu the san1e manner. 'l'hc 
S<prndruns iu ca ,·ali·y l'<'gi rnents a1·e divit.letJ, sometimes 
into six, otntl somC'tiUlf'S into tdnr. tronps. The l>attations 
of Br·iti:sh infant1·y ii.l'C grnt•raily <li"illcd into ten cum
panirs, two or \\' fiit°l1 al'C ralietl• tl.Je Jfanks; one UlJ t[i~ 
i·ight co11sisling ol' gl'l:natiins, ttnll another on the kft 
fo1·111rtl of liglil troops. Thnt• is not, however, any es
tablished 1 ·u l l~ on this lir;HI; :ts IJotli ca miry and infantry 
r egiments differ acrn1·ding to the rxigcneics of St'l'\'ice in 
tinrn of war, 01· tlw pl'inciples of economy in time uf 
peace. We are hurnli.ly of opinion, that every t·rgimcnt 
•1f fuot sliou Id cou~;ist of 2400 mrn, making three batta
lions of SQQ each. The Oei·JT.an rrgimcnts frequenlly 
consist of 2000 mnn; and the 1·r.giment of l'icanly in the 
olll Frrncli service had 6000. The F'rench liave made a 
dlsti uction betwee n tho commanding ofl:i ce l' of a l'rgi 
mcnt or ra v:~ll·y, n11d the commanding officer of a rcgi
mc11t of i11fa11tl'y: t hl' former was stiled mast1·e de camp; 
tile latter rol1111L'1, as with us. 

Accol'din;; to the l'Slablisl11nent of the present Frrnrh 
army. the tl'l'IU uf 1·£'gi me11t is runfincd tu the cavalry 
aml n1·til!L~1·y, an cl tht.! nam e of half.b1·ig:1dr is gh en to 
t llc infant1·); so that chl'i' de brig.ule, 1,;hicf of bl"iga<le, 
r nr1.,·spu11di with ou1· colonel of a regimt' nt of infantry. 
'l'lio tk11ominr1tion of colonel is still 1·:.!tai11c<l in tile 
Jc'rc rl'h cnval1·y. 

With 1·r•pcct lo lite dct•ivation of the wor<l, it appears 
VuJ.. u1. 46 
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that the t.~st etymology is from the French word 1-tgie, 
ma11J.gcm l 11t, wl1ich comes from the Lati11 rcg~1·c, to go· 
\"Cl'r.. lfr11cc a regimeut is sairJ tu I.Jc gu\·e1·nl'tl l.ly a CO· 

foncl. bl. lknetou, a ccfolnatcd Fn~nch etynwlogist, 
tlilkrr.; from this cxplauatiu11. H e trnces it from the 
Frl'uch t·t:gimc, \'.llich signifies SJsk111, t·e.gimen, admi
nistratio11, a1Hl wldd1 is again dcrirt'd from the Lalin 
ri ·gimen, 1.Jeal'ing the same i111µ01·t. 111 a p!iysirt:I accq)
tation of the tt:nu, regfo1e (untie 1·cgi111c11) is used tu 
exp1·ess any IJoUy that is composed uf several others. 
llut this is me1·e conjecturn ou his part. 

REGISTER, a 11uLlic Look, in which are rntered and 
r·ccordu.1 memoirs, acts, aucJ minutes, to I.Jc liad 1·ccou1·sc 
to occasio11al1y for knowing amt )Jl'Ol"ing rnattCl's of fact. 

Of these thci·c are several kinds; as, I. Ucgi~tel's of 
deeds in Yurk:.-iliil'e and i\fo.ldlescx, i11 \\lliclt arc l'l'gis· 
tt.-1·cd all tlcells, conveyance::;, wills, &c. that atfcct auy 
lauds or tenements in those counties, which arc otl.a·1·wise 
vui<l against any :subsequc11t pu1Thasl'1's, or 111ortgagcrs1 
&c. but this Uocs not exleu<l tu any cup) hold C!'ttatc, nor to 
lc~tses at a rack-1·ent, or where they tlo not c.Xceetl 21 
years. The rcgistet'cd m~lf101 ·inls must Uc . i11g·1·osscd on 
parchment, u11t1c1· the baud an<l !'teal oj.'(somc of the 
granturs or grn11tcrs, attested IJy. wit11t:s'Sds who a1·c to 
11.1·ove the i-.ig·uing 01· sealing of ·tiJ cm, anti tlic cxccu
ttun of tlie c.l.crtl. 

Ilut tl1esc 1·egi&ters which are confined to two coun. 
tics, al'C i11 Scotian ti gcucral, Uy wlih.:h tlic laws of North 
Britain arc 1·t'mkre<l \'ery easy aud 1·l·guh11" Of U1csc 
them al'e t\\O kind.':i; the one gcncl'al, lixc<l at Edin
burgh, t1nde1· the tlil•cction of tJic Jul'ti·l'Cg1ste1·; a111l tJ10 
o.tiHT kept in the ~l'\'e~·al shires, ~tcwaru·i~s, a11Ll rcgali. 
ties, the clerks o! wl11ch a1·e obliged to transmit the re
gistC'l'S nr tJ1ei1· respective COlll'tS lei tile gc11t1·a l l'f'gistcl'. 
No man in Scotland can have a right to :.111y L'St<tll', llut 
it must become registered \\itl1in 40 days of his Lccotn
ing srisetl therl·of~ by which means all scu'Ct t;OIJ\'l'\'
ancc-s a1·c cut off. 2. Parish l'C'gistcrs, arc books in'' !Jifh 
are rrgistc1·ed the l.Ja}ltbms, manh1gcs, a11d lluriab, of 
each pa1·isl1. 'l'lic tlissentcrs of all th 11ominations 1·1·gis
te1· the 1Ji1·ths of tlieit· rhihlt·en at Dr. Wi1lian6's libral'y 
in Red CroS'i st1·cet, Cripplegatc. 

R£GIS 'l'EH is also use<l fol' the clr1·k or krrpl'I' of a re
gister. Uf these we have SC\ e1·al, dcnon1i11atcLl from llio 
1·cgisters thC'y keep; as 1·egister of tile high c1n11·l of de
h'.gates; regiskl' or the anhes court tif Ca11tt•rLu1·J; l'e
g1ste1· of tile cuu1·t of atlmiralty; ngi:.;tc1· tJf !he v1·l'1·oga
tive cou1-t; 1·egistcr of the ga1·tCI', &c. 

REGISTER SHIPS, in Cl:t11n1t:TCt:, a1·c vcssrls which nb~ 
tain'a pcr1:niss~on · cithe1· from tlie ki11g of Spai11, 01· 1he 
counci l of the Indies, to tro.t flic iu Il ic ports uf t he Spa. 
nish West Indies. '~ hich arc rhus ccd le<l l'rom thri1· Ucin,.,. 
rcgisteJ'ed btfo1·e tliey set sail from Cii.dis fo1· Bueno~ 
Ayres. Each of these pe1·nds1-:i io11s costs 30,000 pieces of 
eight; ant.I by the tcnu1·c of the ccdu la, 01· pei-mlt~ tbry 
a1·e not tu cxrccd 500 to11s: but tliuc i~ sucl1 a g1Jotl un~ 
dl'l'standiug between the mcrchauts and the council of the 
Jntlil's, that ships of~ or 600 tunb frrc1urntly pass11nno
tirrtl; anll though thr q uantit) anti 'luality uf the mrr
rhantlizl' ou lwart.1 ~; e ah\ays r.:q rcsJc t.I, yet, by means 
or Jll'CSt' nts, the uifir t l'.:i both in !sj ain antl the Indies a.1 -
lo_w ~hrm to load an<l uulond ,. ~~. y more tbau tlie per .. 
ll'\ISSWJ\ CXVl'CSSCS. 
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Jlr.c1s•rE1~r iu pr;11Un1;, is Uispnslng the forms on i1H' 
11n•ss, so that tire lim•s aud 1mgt'S i;rinled on one side 
or the ~)wet fa\I ('X;:ctlj' Oil th11sC of the ofk.'J'. 

Jlr.c1sT£n. alll1:1"1g Jrtlei·-li1u111krs, is one of the in net' 
parb; of the mnuld ill wl1it:h the pl'i11ti11~-l.\ pes arc- cn:;t. 
l ts u ... c is to tl:1·1.:ct ll1r joinin?) the mould justly together 

ag~,:~~·~~~:11·1~: · \1,\~1 ·~irtG~~E;~:{· i~1111 :11~i1 ;~i',\~~: · -~t~eo;~l~~1\t~;·ips 
111' \\uoU, l'Xadly plam•d tu t!1c !iizc of ti ·:• Uocly of U1e 
}1 ttrr. The s111alh·1· !:w1·ts are. placed bchH·en the litH'S 
or pod1·y; aud both t!1osc and the largc1· arc used in fill
lug up sl.urt p:tg'l'S. in fur111i11g the \\ liites or· distances 
L. l\\Cl'll !ht• lint•s or tillcs, ani.J in adjusting· tlie distances 
of Lit(' pages in the clia~e so as to form l'cgister. 

LU~G.CL\.TOR, or Rt-:.anA'l'lm, in law, formerly sig
l.iifkd 1i11c \\ lw l;ougltt wholesale, or hy tbe great, an<l 
S<ll<l a.r.;01i11 Uy rC!t<dl; but the term is now used for one 
who Uuys any wart's 01· \'ictuals, and _sells them again in 
the f'anic mal'kcL 01· f;.tir, 01· within five miles rountl. 
Sf'r Fo1tr.sT,\L1.1xG. 

Ht--:G1UTol:., is ~lso used for one who furbishes up old 
1:10\caJks to makr them pass for new. And masons who 
take otf \la~. outwar1l surl'acc of he1\ll stunt', in order to 
whik11 it, ol' make it look fresh again, are said to re~ 

gl'atc. 
iu:GULAR, tlrnotcs any thing that is agreeable to 

the rulrs of arl: thus we say a regular b111l<ling, verb, &c. 
A rc,!jular ligu1·c in ,i;cu111rtry is one ''hose sides, allll 

co11sequc.11tly a113h~s~ arc equal; an<l a l'l'galar figure witll 
th1·ce 01· l'otu· sitlcs, i:3 commonly termed an equilateral 
t1·iariglc 01· squ:w·e, as all olhc1·s with more sidrs al'e call. 
ell 1·~gul:u· pnlygans. 

All ngulal' ti~111·cs may be inscribed in a circle. A 
rrgular sulifl. r:t!!c<l also a Platonic holly, is that tcrmi· 
uatt·d on all si,Jes by rrgulat• and equal planes, and 
whose solid anglrs a1·c all equal. 

Tile rrgul.a· bodies a1·e ilie five following: l. The te
ll'ahedun, \vhid1 is a pyramid cornp1·ehemled undel' four 
<'qual an<l Npilr1tcra) lriau,i.;les. 2. The hrxahedron, or 
cuhc, whose su1-fare is composed of six equal squares. 3. 

· 'l'he octahci.11·011, wl1ich is bounded by eight equal and 
eq.iilall'l'a\ t1·ianglrs. 4. The tlodecahedrnn, wltirh is 
contaiurtl undc1· twelve equal and equilate1·al pentaguns. 
5. The icosilietlr1111, consisti11.~ of 20 equal and equilate
l'al frianglt-s. Tlwsr. five arc all the 1·egula1· bv<lies in na.
turr. 8l'l"'· 'J'1n:uAHEDilON, &c. 

Prop1H'tion uf tl1e five J'C'gular bodies inscribed in the 
same (ci1·clt· from Petc1· llorigon. C_u1·st1s Math. vol. i. 
IJ. 779. and Ba!'l'ow'"s Euclid, Ii~. xiii.): 

The liiamde1· of the sphel·c being 2, 
The cil'cumf~renrr of the g1·eatest circle is - 6.28318 
Superfacics of tho i;reatest circle 3.14159 
S11pt<1•1icics of the spliel'e - - 12.56637 
Solidity of tile spltea·e 4.18859 

Side. of tile trtrahrdl'on J.62299 
Su1H•rficrns or a tt, I ahctlrou 4.6188 
Snhtl1ty ol a tct1 ,\hctl1 on 0.15132 

Silk of a cube or hcxahrt.lron 
Sup(•l'ficil·S ur l11t· hexal1mlro11 
S•>lidity or the hexahcdrun 

Side of an oct;.1h1·tlron 
Sup~l'ficies of Liie octahetlron 

2 

1.1547 
8. 

1.5397 

1.41421 
6.9282 
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S11li<lity nf tlic octahedron -
Side of thr tfodf'calwtlron 
Supct·f:d l'S of tbr dodecahe.dron 
Solidity of the dodecahedron 

Si<lc ol' thr irusilwclron 
Supcrficits of the icosihedron 
Solidity uf the icosihedron 

1.SSS5 

0.~15G4 
- 10.51462 

2.~8516 

- I.fJ5146 
9.5~454 

- 2.5JGl5 

If one of these fi 'ie regular hndics \\tas rC'quirctl to be cut 
out of' tl1e sphere of any ottw1· diameter, it \Viii be, A~ 
t~c diameter or the sphere (2), is to lhe side of any one 
solid inscriUecl iu the same (suppose tile cube, 1.1547), 
so is the diamete1· of any one sphe1·e (suppose 8), to 
9.2376, the side of the cube inscriUell iu this lattrr spl11~1·c. 

Let clr (Plate CXXVI. llliscr.I. fig, 208) be lhc dia
meter of any Fipherc, and cla t of it=ab=br. Erect the 
11erprmlict1lars ae, cf, and bg, anJ d1·aw de, df, er,jr, a111.I 
gr. 'fl.tu will 

!. re he the side of the tetraho<lron. 
$;. "f Uc the side of the hexad1·011. 
3. ac lrn the side of the orh\iietll'011. 
4. Cut de in extreme anti mean proportion in h, arid 

clt will ltc the sitle of tlte tludt>caltcdt·on. 
5. Set the diameter· di' up, pcr11cntliculilrly, at 1·: anil 

from the centre c, to its top, t.lt·aw tlic 1i1h• cg, cult:u.; 
the cirdc iu g. Let fall the pel11cn<licula1· gbJ tlic11 is br 
the side of the icosi he<lro11. 

REGULAR cu.n:es, such as proceed grailually in tlie 
same regular ma1111er with rcgat·tl to thei1· curviLies. See 
Ct.rRVE. 

REGULA TOR of a ovatch, the small spring belong
ing to the balance; sening to atljust its motions, and 
make it go faster or slower. See CLOCKWORK. 

REGULUS, in chemistry, an imperfect metallic sub
stance that falls to the bottom of the crucible in mel1ing 
of ores, or impure metallic substances. The rcgulus is 
now understoutl to be tlie pu1·e metal. 

REGULUS, in astronom)'-, a star uf the first mai;nitudf'1 

in the constellation Leo: called aL;o f1 om its situatio11, cor 
Icon is, or the lion's heart. See AsTH.ONOMY. 
ltF~IN-DEER. Sec CERl' l:S. 

RI<:JOINOI<:R, in law, is the defcn1lant's answer to 
tl1e plaiutifPs rrplication or l'cply. Thus, in the court 
of chancc1·y, the tkfemlant puts in an answer tu tlir plain~ 
tiff's bill, which is sometimes alsa calJcli an excepfarn; the 
plaiutiff's answer to this is callnl a rcplicaLiuu, and the 
defendant's answu to that a 1·t>joinder. 

REJOINTING, in architecture, filling up thr joints 
of. the stones in buildings. 'J'l1is ought to be 11edormed 
with the Urst mortar, as that of lime and cement; an<l 
sometimes with pla:stel', a."! in the joints of vaults. 

RELATIVE TERMS, in logir", arr words which im
ply a 1·clation; such are maste1· ant.I servant, husbantl and 
wife, &c. 
·In g1·ammar, relative worrls are those which answer 

to some other wot·d foregoing, rallecl the antecedent; 
such al'e tile relative }}l'onou11s, qui, qure, quot.I. &c. and 
in Engiish who, whom, "hich, &c. The wort! answer~ 
ing to thrse 1·elatins is uflt'n understnod as, I know 
:~~:~ you mean, for, I know (the jlerson) whom you 

RELEASE, in law, is an instrument in writing. by 
which c1:>tah:s, rights, titles, entries, actions, and other 
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things. are extin,guish('d and discharged; and sometimes 
tranc;ft>rred, abridged, or enlarged: and in general, it 
signifies one pers'ln's giving up or discharging the right 
or artinn he has, or claims to have, against anothcl', 01· 

his lan<ls, &c. 
A release may he either in fact or in law; a release in 

fact is where it is cxpresc;ly declared, by the very worils, 
a1i the act and deed of the party; and a release in Jaw is 
that which acquits by way of cons£·quence, as where a 
fcme creditor takes tile debtor to be her husband. 

RELllAN!A, a genus of the class and orde1· synge
nesia polygamia supcrftua. The calyx is imhricate., sca
riusc; cornllets of the l'ay many; p,appus membr·anaccous; 
recept. rhalfy. Tlirrc arc 16 species, herbs of the Cape. 

RELIEF, in law, a ce1·tain sum of money which the 
tt>nant holcling by knight's service, g1·and sc1:jeant1·y, or 
other teriurt·, (for which homage, or legal service, is due). 
and lJei11g at f1all age at the death of his ancestor, paid 
to hio; lnrd <lt his entranre. 

RELIEVE, in a military sense, is to sc1HI off those 
men that a1·c upon duty. and to bring others to take their 
Jllare; thus, to relie,·c the guard, the trenches, &c. is to 
bring fl'csli men upon duty, and to discharge those who 
wt·reupon rluty lH'fore. 

RELIEVO, an<l RF.T.TEF, are terms applied to that 
mode of wo1·king in sc111(itm·e by which figures are made 
to project from the ground or body on which thry arc 
f111·111ed, and to wltil:h they rem~in aHachrtl. The same 
term jq used, whether thr. figure is cut with the chisel, 
moil.-Hetl in clay, or cut in metal or plaister. 

There arc tlll't'C kinds of 1·<'1icvo: 
A1to-relievo 1• or high l'l'lif'f, when the figures arc so 

11rominent from thr grountl, that merely a small part 'Or 
them r·emains attachecl to it. 

l\lezzo-t·<'lirvo, 01· half-relief, when one half of the 
ligur·e rises from the grount.l, in such a manner that the 
figure appears t.li\'idt'cl by it. 

Basso-1·1•1icvo, or I.ms-relief (lnw relic.f), when Urn work 
is 1·aisrd but little fr•im the ground, as in mei.Jall'l, and 
generally in fri't!zcs and other ol'namcnte<l parts of build
ings. 

Bas.relief is the comprchenciive trrm by which all 
works i11 rclievo al'c Utnuminated indisCl'iminately. See 
ScU1.PTURE. 

R~LlEVO, or Reli.ej, in painting, is the <l<>g1·rc or bolt1-
nrss with which the figures seem, at a due distance, to 
stand out from the gruun<l of the painting. See PAlNT-

1is-G. 

RELIG[Q~. Ec<litious words in derogation of the 
ei:;ta1J1ishcd rtligion a1·c indictable, as tending to a Ureuch 
of tlie Jlf'ilCl~. I llaw. 7. 

REMAIN PER, iu law, is an estate limited in lan<ls, 
tC'nenH'nts, or 1·e11ts, to I.Jo enjo)'ccl aftCI' the expiration of 
another pal'ticular rstntc. 

An estate in rcinaincll'I' is an estate limitcc] to take ef
frrt and be r11jo) I'd aftl'l' a11cnl1cl' estate is cktrnniued. 
As if a man ~eizc . i in fee simple grants lan<ls to one for 
no) ca1·s, an<l al'tl' r lite 1lctnrninatio11 of the saitl tnm, 
t/lrn to am)ther and his hci1·s for ever: here the f'urtnE"l' 
j-; tena11t for years, 1·cmaim1er to the latter in kc. Ill 
the fi1·st place, nn estate fur yeai-s is cJ"catcd or ca1·vc1l 
out of tho fer, ancl given to the former, and the rc5tiduc 
and the remainder uf it is gi>en to the latter, Both 
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their interests are in fact only on•" estate; the prrsent 
term of years, anti the remainder aftrrwards, when atltl
drd together, being equal only to one estate in frl'. 2 
Black. c. 11. 

The wo1·tl remainder is 110 term or art, nor is it ncces ... 
sat•y to create a remainder. So that any words suffi
cient to show the intent of the party, will create a 1·e. 

~:~~1~~~1?c~~:~:e Fi~~~ e:~=t~~:~~: ~11\~" 1~~~1~~1,~n:ii~l111c~: 
existence after th<>y are limited, than from any previous 
quality inherent in the wo1·d. Sec F'earuc on Remain
ders. 

There is this dilferencc between a remainder and a 
reversion: in case of a reversion, tile estate grn11ted, af
ter the limited timt', r evc1·rs to the gra11tor 01· his heirs; 
I.Jut Uy a l'emaindct· it gne3 to some third person, Oi' a 
strnngrr. 
RE~I.E1lBRANCEilS, anciently called clerks of the 

r emembrance, certain officers i11 tile exrhl'qlwr, \\hereof 
three are distinguished by the names uf the king's 1·e
meml.Jrancer, the lol'd treasure1··s rcmrml.Jranccr, and 
the rcmcmb1·ancer of t\1e fi1·st fruits. The king's re
meml.H·ancer enters in l1is office all 1·ccognizanccs taken 
before the barons, for any of the king's tlcbts, for ap-
11carances, or obsening of orders; he also takes all bonds 
for the· king's debts, &c. an cl makes out 111·ocrsscs there
on. He Jikewise issues processes against the colkctors 
of the customs, excise, and others, for their accounts; 
and info1·mations upon penal statutes arc cntcl'Cd a1ul 
sued in his office, whe1·e all Jll'Oceetl.iug in matlCl's upon 
English bills in the exhcque1·-chambcr l'Cmain. His tl11-
ty further is to make out the 1.Jills of compos itions upon 
pt•nal laws, to take .the statemrnt of debts; and into liis 
office at·e delivered all kinds of i11dent111·es and othc1· evi
dences, which concern the assuring of any lands tu tho 
crown. He every year, in crastino A11inrn1·um, reads in 
oprn co111·t the l'ltatute for election of shr1·iIT's; and like 
wise openly rrads in court, the oatlis of all the ofl1cus, 
whm they arc admitted. 

The lo1·d treasurer's rrmcmbrancrr is char.~e<l to 
make out iworess against all shr1·ilfs, cscheatol's, 1·eceh·
crs, and bailiff.<;, for their accounts. Heals[} makes out 
Wl'ib; of fieri facias, and extent for tkbts d11r to the king, 
either· in the pipe or witli tbc au1lito1·s; and 1a·occss lor 
all such l'ennue as is due to the king, on arrnunt of hi;;; 
tenures. He tr.kes the account of shniffs; :uni al ·u keep~ 
a record, by which it appears whcthl't' tlw sl1c1·iffs 111• 

Olhrr accountants pay llieir pro!'e1·s dtie at Easter and 
Michac)ma.s; an<l at the same time he mak<.•3 :L rccor<l, 
whereby the sheri ffs or otlil'I' arcuu11tants k t• rp tlieir pl'e
fixc1l days; t111n·c are likewise l.J1•01:J{ht into this ollirc ::ill 
the accounts nf customet·s, compt1·oltns, ~nd accountantfi, 
in ord1·r to make ent1·y thctTol' nn recn1·d; al~o all cs
tl'Cals and amercements are certifil'li here, &c . 

The l'emcml.Jrancer of the first rruits takr., all conipo
sitions an1I bo11tls fot· tlie paymrnt ui' {ii·~ t fruits a11d 
tenths; anll makes out process against such as do nut 
1rny the s<\ml'. 

. REMIT, . in ~ommrrce. To 1·rmit a sum of money, 
h11l, 01• the like, 1s to send the su n1 of money, b:..c. 
RE~lrr~'ER, in law, is .whe1·r onc th.lt hns a right to 

lands, but 1s out of poss1· ~"iwn, ha'l: afccnrnrtls tlic frrr~ 
holil cast upon him by some subsequent tlr fcct:re title, 



:\;lil cnt"rs by l'h tn • :)f that ti Ur; in tl1is casr the law rr
mit:i him tn Iii<.; anrirnt anti more cf'l'tai!1 1·i.;lit. am\ hy 
an t'<Luit.l11lf' fiction s1qip11<.;c>I;) him to havl' ;:p111t•rl )l!l'-i...,C'i
sion in r:~111r.;rrpencc arnl Uy virtm· tl1t·reof; anrl this hc
canc:;r. hr cannot p11'>..,1hly ohtain j111lt;mm1t at law. to l.Je 
:rc"ltn1\•l1 t•1 his p1·io1· right~ s ince he is himself the tenant 
of lho land . 3 Illa"'- 190. 

Rf<~MOlL\. tlir suckingjfah. Sec ECHF.~ETS. 
R~MOYt:R. in law, is whf're a S[.lit is removccl or 

tak1..•11 out ,,f one cou rt into anothrr; and is the opposite 
Qf nmanding n r~rn~r, or sending it back into the same 
t:o11d wlwnr't' it wa"' fi. 1st railed, 
Rl~NO~R, in law, is USC'll i11 ICvying a. flnc: which is 

either sing!<-, \Yhcrchy nnthin,g is · gr'lnted or rcndl:'fell 
back again hy the rngn;zee to the cognizo1·; or doublr, 
wliirh contains a ~1·ant nr rcnt.ler back again or some 
i·enl r.ommon, or other thing, out of the land itself to the 
cognizor. . 

R1'::-I or-:zvous. nr RE~DEvnus, a place appomteu 
to meet in, at a r{'l'tai11 <lay aml hour. 

o:·~~~.~l;l1<~1~;~·~1~\'o i~1!1~,:~1~~~Y~n~/f:ncl;:s~~f ~!~~~~~~~g~l~I:: 
co1·1•1itt is tl'i!id; the 11 crta1·i11m oblong; the calyx mono
tth~ lln11-;; thf'. antlu~ra sessile. ofJpociitr to th~ nectariu.m; 
th<' IH"ITY is fleshy. There is only oue spec1~s, a native 
or Sudnam. 

fl.ENT, is R certain p1·ofit issuing yearly, out of Iamls 
and tenrnirnt corpnrral. 

Tlier·e arr, at rommon law three kinds or rents; rent 
srr,·ir r, l'l'nt cha1·gr. nnd t·cnt. seek, or 1·ack l'{'Ht. . 

Rent si>1Tire ii:. wh<>1·c thC" tenant ltoltls liis land of l11s 
lol'd lly fealty :ln!I ('(•rtain rent; or by homage. foalty, anLI 
('Cl'tain rent; Ill' by oth<'r srrvice and ce1·tain rent; aml it 
is calh•d a l'l.'nt f.;f'nicc, l·e r- ausc it has some corporal sel'
vicc incident to it, wliirh at leMt is fealty. Rent cliar;;e 
is SO ca JI rd l>eraHSf' tJir Jand fol' payment or it is cJiaq;:1't.I 
with a distress. R1·nt srck, or 1·ack re11t, is "hue the 
laml is granted without any clause of distress for the 
sarnr. I ln.i;;t. 14 l. 

Thr. time for paymr11t or rent, ancl consf'qurntly for a 
demand, is such a cunvrnirnt time before the sun-setting 
of the last day, as will be sufficient to hare the monry 
count.rel; Lut. if the truant mcds the lrso;;or on the lam] at 
anv tirnr ol' the last 1lay of payment, and trgdcrs the r·ent, 
th~t is suffiri<'nt lf'ntkr, because the money is to be paid 
indrfiuit1·ly on that clay, aud therefore a tender· on that 
t.!ay is ~rdficirnt. See D rsTuEss. 
RE~TE-RING, in the manufa.ctories1 the same with 

fi11r-drawin,i;j It consists of sewing two 11ieces of cloth 
Gdgc to eilgr, without dnubl.in$' them, .so that the seam 
scarcely apprar!-l; al!ll hence 1t 1s c..lrnuminatrd fine-draw
ing. Lt is a French word meaning the sa.me thing, and 
is dcl'ived from till" Latin ret1·ahere, or 1·r, in, a111! trahr1't'.• 
because the seani is d1·awn in or rornrrd. It is said, 
that in the East Indies, if a piece of fine m11sli11 is torn, 
and aCtC'rWards mc11dcc.J by the fine-drawers, it wiJI be 
impossi\Jlc to disco\'cr where the rent was. In this coun
try tl1e flrxtel'ity of the fine-drawers is not so great as 
tli1lt of tho!e in the East; but it is still such as to enable 
thl"m to flefraucJ the rl."\'enue, by sewing a head or slip 
of English cloth on a piece of Dutch, Spanish, or other 
forC'ign cloth; or a s1ip of foreign cloth on a piece of 
English, so as to pass ilie whole as of a !>iece, and ~y 
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tl1at means "'·oid tho duties, prnr.llics, &r. Tho h-ick 
wa,;; fiu:; t tl~srorC'rrd in F1«t11Ct' bJ M. Sarn1·y. 

RF.STlmING, in taprstry, is llll~ wo1·king nrw w:ll'p 
into U piCCC Oi° dt\magell t::t.pl'Stl'J• Whrlhl'l' ratrn h~ lhC 
rat, 01· ntl1t·1·\\·iRc destroyed, and 011 this wa1-p to rl'stu1·e 
the anci::nt pattcm 01· design. Thr w;11·p is tr1 he of 
woollrn, not linr.n. Among the tith•s of the .f'1·c11ch ta
pestry-makl'!'s is included tln't ol' rrnt ·T:·;·s . 

RENY r_ RSE', inl.1erted. See H1-~nA1.nu.v. 
REPARATIONE FAGIENll.\, a 'l'l"it which lies in 

divers ca~ws. one of which is, where tht·ee a1·e tcna111~ in 
common or joint tenants, as. pro in!liv1sc), of a mill or 
house wlticl1 i".I fallen into dL·cay. anti the one beiug will
ing to rep <til' it. the other two will not; in this ca~r, the 
par:.y willing shall have this wl'it a.3'ain!5t the othc1· two. 
F. N. B. 127. 

REPARATIONS. A tenant for life or years, may 
cut clown timber t1'!~C's to make repal'ations, although he 
is not compeJlcd thereto; as wlic1·c a house is ruinous at 
the tim1~ of the 11."ase made1 and the lessee suffeJ's it to 
fall, he is nut boun<l to rebu ild it, antl yet ii' he fells 
timber for reparations he may justiry tile same. Co. Litt. 
54. 

REPEAT, in music, a character showing tl1at what 
was last played or sung must be rc1rnated 01· gone O\'cr 

again. 
REPELLENTS, medicines st:ppnsru to liai·e the 

powrr of SPnding bnrk in ~o the mass or the blood sucla 
mo1·bid humours as had been secreted from it. Tl1c term 
is now left out of the matel'ia me<lica. 

REPERCUSSION, in mechanics. See REFLECTION. 

REPERcusnoN, in mttsic, a frequent 1·cpetition of the 
same souud. 

. REPERTORY, a pl.ace in whirli things a1·e ordcl'ly 
disposed, so as to be easily found when wa11tetl. The in
dcxrs of bnoks are repe1·tories, sl1t1\\ing where the mat
tns sought fo1· f'!.re treated of. Common-11lace books are 
also kincls of 1·epe1tnrirs. 

REl'J<:TK\D, in arithmdic. drnotes that part of an 
inRnite decimal fraction, wltiC'h is continualJy J'CjH•atcd. 
Tliu~ in the numbns. 2.131S1S, tl1c figul'O 13 a1·e the re .. 
petcnd. These rcpetemls chietty arise in tile l'cductirln 
of vulgar fractions to tlrrimals, as -} = 0, 142857 142857 
142857, and so on, for e\'er. A si11glel·eprten!lis that in 
which only one figure r·cprats, as j = .SSS; anl.l a rom
pnund rPprtend is tha~ in which two or mot'C' figures are 
repeatl"d, as -}f = .1s1s1s, &r. To fint.l the value of 
any rrpetf'mJ, or to reduce it to a \1 11lga1· fraction, "taken 
the given repeating figure 01· figures fo1· a numerator; 
ancJ for the t1enominato1·, talrn as many 9s as the1·e a1·e 

~~~1;·~~' i;r~'\~5 i}{e~4:1:3 .thus the fractiun answering ta 

Ri~PETITIUi\', i11 music, denotes a reit"f'rating or 
pl;iying ont· a.i;ain the same part of a composition, 
whether it is a whole strain, pai·t of a sfrain, or double 
strain, &c. The repetition is denotrd by a character 
called a repeat, which is varied so as to exp1·rss tlic va
rious circumstances of a r, Jlt'at. 

REPETITION, in 1·hctoric, a figure which gracefully and 
emphatically repeats either the same wortl, or the same 
sense in diffcr·ent words. 

REPLEAOER. Whenever a repleader is granted, 
the 11lea<lings must begin de 110\' 0 at that stage of them, 
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whether lt jc; the plea. rr:1!icafrm, 1·rjuinth•r, or wh;i.te\·cr 
eJ..w. whrrcin thC'l't.' appt'.u·~ t 11 have \Jcrn the fir . .,t th·1·oi.ult, 
or tlc,·i.ttion from the l'l'gula1· cou rse. \\-h..!11 a l'rph•adcr 
i11J awardl"d, it must be '' itliout coi,ts. S Bl..1.ck. J9j. 

REPLETIU:-1. See ~lt;n1c1NE. 
Rl~PLr~VIN, i-, the \Hil called rcplcgiarc faciaci by 

J1 im who !tac; cattle or uthn i:;uot!s tlistr.ti11.·<l by a11uLbcr, 
fo1· any cause, a1ul p11tti11;; in surrty to tile !the1·iff. tlmt 
upon cklivcry of th!! tlii:ig c.J:su·aincd, he will (H'o~e~ute 
tho action againr;t the distrai ncr, Co. Lit. 12. 

111 lhis \Vl'it or artion, lwtl1 tlte }tlaintiff anti defctulant 
arc called at'ttu·s; the one, that is, the plaintiff, sai11g l\1r 
damagl'S, and the avowant 01· defendant tu hare a 1·du1·11 

of the goods or cattlr. 2 Bontl, 84. 
That th!) avowant is iu the nature of aplaintin~ appcat"'S, 

tst. l'l'om hi~ IJ e iug c<11lcil an act1H', which i:; a l~rm in 
the civil law, and "iig-nifies plaintiff: 2tlly, from his l.11.:ing 
entltlc(l to h:\Vl' j11dgtnt·nt tic rt•torno halJencln, uul ll,un
agc·s as l'lai11t1fl'.,; !hlly, rrom this, that the plaintiff l~ight 
plc:ul in almtcmcnt ul' the avowry, and co11stf111 t•ntly suc11 
a\'tJ\\t') must lie in the nature of an action. Ca1·tli. 11 2. 

Rt·plr,•i11s hy \\ rit, issue p1·opcrly out of d1ancny, 
rctu1·11al>lc into the cu11rt'i of K. Il. and C. H. at West
min"iter. In order tn ohtai11 a rrplcYin, applicalion mn'it 
lte made to the shc1·irr, or one of his drputit's, anti srcu
rity gin•11 that the party replcvying will pursue his ac~ion 
again'it the tli"itrai11cr; for which purpose, l>y Ilic ancient 
law, he is re(p1i1·t·1l to 1rnt in plct.lgcs to p1·osec 11le; arul 
tlaat if the l'iglit is !lcter:ni11etl again'it Jiirn, he will rd111·n 
the distrrss again. !iii' "hirl1 1n11·po!le. he is ~o fiml pk1lges 
to mnkc l'l'tur11. These 11lcd,:;rs arc d1scrct1011ary, and at 
the peril o[ lhc shcl'iff. 3 Black. IH. 

A.l'tl'I' the gonils a1·c th•livne<l. lrnck. tn tl.1c p~rty re
plevying, he is ll1L't1 b.onntl to .l>rrng l11s ::tclrnu of r·cpl ~ 
vin agai11<.;t the tlisl1'iHtlC'I', ,~·li1ch may be prosrr.utctl in 

the cn1111ty ('0111-t, l>e the thsfress uf what value rt may; 
I.tut t•itl11!1' pat'ty tllil)' rt.·moYC it to the s11perio1· coul'ts of 
king's-bench 01· n1111111011-11lras, the plaintiff at pkasu1·e, 
and lltr drfontl:u1~ u111m 1·casonaUlc rause. 3 Blat'k, 1-19. 

Jr the shl'l'1ff i~ slum n a sll'a11ge1··s goods, and lie takes 
them. an adio11 ol' ll't·s1rn<;s lies against him, fur othl'i'
wi"il' hc rould ha\:C no rrmrdy; fo1· being a strnngt>1' lie 
cannot Im.vi· the \\Tit de 111·oprictale 111·ohanda; a nd '' as lie 
nut i11ti1lr1I lo this 1·r111r-ly, it would be in tlil' pnWl'I' of 
the i,hniff to strip a. nrnn's house of all his goods. 2 Hol. 
A~r.5H. 

If it iR tlrtnminf'il for the plaintiff, namrly, that Ilic 
dislt·l•t-;i;; wa\4 \\ron~f'ully t:tk<'n, lie ha.;;; afrt•:uly gnt his 
goo<l., bark into his own possr'lisic~n. _ :11111 ~hall kt'f' (l lhcm, 
null lllOl'{'OH'I' l'l'CCl\'t'J.' dalll:l,~eS. llt1t jf th ~• 1h•r1:1tdant 
Jll'rntils by llic il<•foult or non..,uit of the plai111i~. tl1r11 
J1c sliall ha\'<' a\\ 1·it de rcton1n halit•mlo, Ii) "lmli tlic 
gnutl"i 01· chattel~" l1id1 \\l'l'C distraiiH'cl and llir11 rrple
viecl, a1·c l'<'l111w•d again into hi~ cu~t,HI)' , to lie sol•I , or 
oth1~ rwi<;1~ di'S!)O~t·tl ol'. as if 110 l'f'}l/Hin had bl'Cll madr. 
Jf llir di'Otnss \\it'; 1411· damage fcasanr, tile tli..,lrainor 
ntRJ kt•t·p !lit• .t;ond~ su 1·etu1·11cd. uulll fPu<ler &hall be 
macle of lfullirient :u11r11d". Roi. Ab1-. 146. 

On a rr.tornu habrwl·• awa1·ded, the pal'ty dr"il'ing to 
haT'e the rnttlr 01· g111HI-; r1sturrd, mu-;t show thrm to the 
slwriff. fur nthr1·wiso tlit• 'ilwriff may not know tlw111. 

Rf:!:l•L[(;_\TION', in lo1gir. thcd.'i'iuming Ol' u:;ing lho 
same tcn11 twice in tl.te 1ttame pt·oposiLion. 
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RP.PLJCATIO'l, nn exception or nnswcr of t11e plaiJJtifl' 
in a ~uit ti, tile tlcl'L·111lant•"i 1,lt';.1; all() iq al·m that which 
the oumplai11a11t 1·rplies tu tl1e t;tfcm.Ltnt':i ansn·er il'I 
chanccl'y, &c. 'l'l1c rPplica1i1111 is to containjce1tainty, 
an•I nllt to va1·y from tli o cJcclaration, but must pursue 
arttl m tintain the cause of tlicplaintiff'.i; action; other\\ ise 
it will be a 1lrparture in pJeadinb, anJ g11i11g to another 
mattt·r. 1 l11sl. 50-L 

RL•: PORT, in law, is a public rrfation of cases judi
cially ar;;ucd, dclrn.tcd, r esoh·ed, or adjud.!4'L"d, iu any of 
the king's coul'ts of justice, with the caubl s an<l rea•;onq 
or the sa111e, a'i dl'li\'Cred by the. judges. Also when the 
cout·t 111' chancery, or any other <·ou1·t, refrrs the statin,; 
of a cacte, or tl1c c11mparin.~ of an account, to a master 
h.' rhanccry, or othel" r efe1·cc, his certificate thereon is 
called a 1·rport. 

REPOSE, in painting, certain mn~srs or large ai;;sem .. 
b1at;L'S of light anti shade, wl1icli bci11.; wrll cnuductrcl, 
Jll'e\ent the coufu.,ion of olJjects and figut·t•s. by engaging 
and fhi11 .~ the ey~ Si> that it ca11not altrntl to the otlie1• 

r~~~~~ll~~~,~~et1~1:!~~~~11~\lf~·;.:~';:~cg~:~1~::a1~;(~Jl~~;~:e~('i~~i~~.~ 
stage tn sta.i;r. 

REPRESENTATI0:-1. There is an hci;- by repre
scntati'ln, whr1·c tile father diPS, in the life of tile g1·aml
fother, lt•a\'ing a son, who <\hall inhel'it tltc g1·antlfatl1cr's 
estate ln:'forc the fathcr·s ln·orlier, &r. 

REPRIEVE, to s11spr1ul a prisi111er from the execu~ 
tion anti prorrc11i11.!.) of' the law at that time. E,,·e1·y judge 
who lias powe1· tu onkl' a11y cxccutio11, has powe1· to re. 
p1·ie\'C . 

REPRISALS. See LP.TTERs OF MARQUE. 

~f<~ PRIS~~. or .REPK ILE, at sea, is a mnr/1ant-111Jiip, 
wl11ch, after its l>em.; taken l>y a rm·sair, privaterr or 
other enemy, i1· retakt·n by the. uppo'iite pa1ty. ' ' 

I~ a vcss.·I rhus nta~c.n has bcl'll 24 lirrn1·s in U1e pos .. 
~<':,'Hon 11( the ~·n~my, 1t 1~ 1l<·r~11<'.d a la\\ful pl'iz(•; hut if 
1t 18 1·ctakcn w1th111 that t111w, 1t 1~ tu be r·cstol'ed tu the 
propl'it'tor, \\ ith en-1·y tiling in it, upon his allowing one
tlii1·l~ to tltc v1·s"iel wliirli made the l'C'JH'isc. Al'lo 

0

if the 
l'<' IH'l <;C l1<\'i l>Prn alrn111lnnrd by the cnt•my, C'ithrr in a 
ten1prst 01· from any othl'I' cau<.;e, before it has been Jed 
i11lo any pn1·t. it is tu be resto1·rtl to the lll'Ol'l'ictor. 

REl'RODUGTION, is usually undcrstou~ to mean 
the 1'esto1·ati1111. uf a thing Urf'o1·c existing, and since 
des1J·oyt•c1.. It 1s l ' t:r)'. well known that frees ancl plants 
may l>~· raised f'1·nm i,hp.-; and cuttings: a11d some lat r ob
St'l'\·atwns have !shown, thnl thnr :u·c some animals\\ hirh 
ha''~ t~ie. saml' 111·011(•1·ty . ·~'II{'. pol)•pe (sl'r PoL\'Pus) was 
the (1rst 111sta11cc we had of tl11s; but W<' had 'ira1-rrly time 
tr~ wo1ukr at tl11· ~lisr11H1·y Mr. T1·1:111Lh•y had made, 
'\. lten ~fr. Bonett d1"icon 1·L· d the same propr1·ty in a spe. 

~:.·;~ .. ~11 1~~:,',~·~·,_:;;:::.•;~, t~,'~:~''.~~.t ~,1,',~.~l::•l111i~l:'!:'.~~1 1;:;;,n~~ 
srs't ll11s q11ality in R., em111rnt a df'~rrt•t that thcs1nallt•st 
po1·tion ol' tl1e1.u wi.11 L>1•cn111t• '' rompl1·tr ti·rr again. 

. It lll''il'l'\'t'S lll'JUl~·y, '"l1rtht•1· lhi'l 1·r111·ntl11rtinn "ill or 
will 11nt takr plan:- 111 \\hatHc.-1 p;11·t thr \\CJl'fll is cul? In 
01·tll' I' to ti·~ thi'i, l\lr. llondt r11trr1•d t111 R rnlll'SC of 
ma11y rxpe~·1.mr11ts on thr \\:itrr ,,.,.,.n,~ wliidi h.in 11 11 -; 
prnpert}: I hl'SC ~11v,at thrir c11mmnn g .. ,,wfh, from two 
to thr1c rnrl.1e<.J long, anti :1f ;\ t1r-•\\lli~h rolour. \\jlh a 
cast uf l'Cdd111h. From one of thcso \\ormo ho cut ult' u

1
e 
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hcall and tail, taking from each extremity only a small 
}Jiere of a twrlrth uf au i11rl1 in length: lrnt ncit!rcr of these 
pic i: rs was able to 1··eprnd11ce what was wanting. They 
both perisheU in about 2-1 hours; the tail first, anti after
wards the head. As to tile !Jolly of the worm fl'Otn which 
these pieces were scpan1.ted, it livetl as well as before, 
and seemrd indeed to suffer nothing Uy the loss, the hcad
part Oeing in1mct.liatcly uset.l as if' the hcatl was 011, bol'ing 
the crcal111·c's "' ay in lo the mu<l. There are, lll'sides t l1is, 
two other puints in which the reprodu ction will nut take 
place; the one uf these is about th ~ fifth or sixth ring 
from the head, and the other at the same <.listance from 
the tail; anti i11 all p1·obahility tile condition of the gl'eat 
al'tcl'y in these puts is the cause of this. 

'Vhat is said or the want of the rcproJ:.1ctirn powet· of 
these parts, relates ouly to the head and tail ends; for, 
as to the l>cHly, it fc.c1s ,·c1·y Jittle iuconvenicncc from t.he 
loss of what is taken off, antl vel'y speedily l'Pj1i'Odures 
those parts. Where then does the principle of life resitle 
in such worms, which, after having their heads cut otf, 
will have not only the same motions, but even the incli
riations, that th_ry had befot·cl An<l yet this difficulty is 
,·cry small, compat'ed to several others. Is this wonder
ful reprodfiction of parts only a natural consequence of 
the laws of motion; or is there lodged in the body of the 
creature a cliaiu of minute buds or shoots, a sort of lit
tle erub1·) os, already formed, and placed in such pal'ts 
wliere tlie reproductions arc to be!;in? Arc tl1csc worms 
only me1·c machines, or are they, like mu1·c pufrct ani
mals, a sort of compound, the springs of whose motions 
are actuated or regulated by a sort of soul? Aud if they 
have thcmscl \'CS such a principle, how is it that tl1is prin
ciple is multiplied, and is foun<I -in evcL·y separate piece? 
Arc we to believe "ith M.alpigbi, that the5.e sorts of worms 
are all heart an<l brain fro111 one end to tile other? This 
may be; but yet if we knew that it was so, we sliout<l 
know in reality but \·c1·y little the mol'e fo1· knowing it: 
anti it seems, after alJ, that, in Cases of this kind, we are 
only to admire the wol'ks oC the great Crcat<11·, au<l sit 
<lawn in silence. 

''.l"he nice sense of feeling in spiders has been much 
talked off by nflfot•alists; but it appears that these worms 
ha\•e yet somewhat more su1·p1·ising in them in 1·rgar<l to 
this particular. If a piere of stick, or any otht:r sub· 
stancr, is brongbt near them, thry do trnt stay for its 
touching them, Lut brgin to leap aml fri!!>k about as soun 
as it comes towards tlirni. 'I'l1cre want, howcrer; some 
fu1·the1· expl'!'imrnts tu a9C'Cl'tain whether tl1i s is .really 
owing to feeling or sight; for though \\C can cll .... currr no 
distinct or·gans of sis-ht in these crcat11res, yet lhcy seem 
affected by tile light. of the sun or n candle, auc\ always 
frisk about in the same manner at the approach of eithn; 
nay, even the monnlight has some effect up(ln them. 

A twig of w !low, pnp]ar, or many othc1· trees, being 
planted in the earth, takrs ront, and h<'cnmcs a. tri't~, 

every piece of which will in t/1e !rnmc man11c1· 1wodnre 
other trees. The case is the same with thcs1t. wor·111s; thry 
are rut to pieces, and these several pieces hrrome per
fed animnl!:i; ant.I each ol' these may be again rHt into a 
numbrl' of pieces, each of which wdl in the same manner 
lll'Oduce an a-nimal. It has been supposed by some that 
these worms were oviparous; but l\lr. Bonett, on cut-

ting one of them to piccr.s, having ol>11erve<l a slcM.dct• 
snbstance, reRcm'•ling a s;n •ll filament, t() m lVe at the 
end ot' one ol' tile pieces, srp:U'atcd it; and on examini11g 
it with glasses, found it to be a pcl'fect worm, of the same 
form with its parent, which lived and grew larger iu a 
vessel of water into which he put it. These sm::ill bodies 
are easily divided, aud vr1·y 1·eadily complete themselves 
again, a day usually serving for the production of a head 
to the pa1·t that wauts one; aml, in geue1·al, the smalle1· 
and more slcndc1• the worms al'c, the sooner they com ... 
plete thcmsd n.·s arter this operation. Whrn tl1e hollies 
of the large worms are examined by the microscope, it 
is very ea-.y to see tl1e appearance of" the young wonns 
aliV<', and mhving about within them; but it rcquil'e.fi 
great p1·ecisinn and exac(ncss to be crrtain uf this; :-;inre 
tile ramifications of tlic great artery have v<:ry much tt1c 
appea1·ance of your1g ~;orms, and they are kept in asorl 
of continual motion by the systoles and d,isastnles of the 
several portions of th~ a1tery, which serve-as so r.iany 
hea1·ts. [tis ve1·y ce1·tai11, tliat what we force in rcgal'd 
to these animals by our op('l'atious, is <lone also natul'rilly 
every day in the brooks and ditches where they live. A 
cur·ious obser\'Cr will firnl in these places many of them 
witl1out heat.ls or tails, antl some without eithe1"; a.~ also 
othr1· fra,gments of va1-ious k inc ls, all which are t lien in 
the act of completing themsdHs: but whethel' accidl!nt'i 
have t'educetl them to this stiitc, 01· tlil'Y thus purposdy 
throw off pnl'ts of their own I.Jolly fu1• the re11ru<luctio11 of 
more animals, it is not l'asy to determine. They are 
1ilai11ly liable to many accidents by which they lose !110 

~cnral parts of their bo<ly, and must pe1·ish ve1·y early 
1f they hatl not a powel' of reprollucing what was fost; 
they often a1·c bl'Oken into tw() pieces, l.ly tlie resistance 
of some hard piece of mud which they enter; and they 
are sultjcct to a disease, a kintl of gangrene, rotting off 
the se,·eral pai-ts of their !Joe.lies, and must inevitahly pt!
l'ish by it, had they not this surprising property. 

This wor·m was a second instance, after the polyp<.', r.f 
the su1·prising power in an auimal of recovering its mu~t 
esseutial pal·ts when lost. But nature.docs nut seem to 
havc.,limited her br11efirf'nce i11 this respert to thcsct\\U 
c1·eatu1·es. M1·. lln11rtt tl'ied the same expel'imruts on 
another speriC's u.f water·- worm, differing from the fnrmet· 
in being much thicker. Thi~ kine\ of worm, whru divi<led 
in the summer season, \'e1·y oftrn shows the same pro
perty; for if it is cut into th1·cc 01· four piecrs, the pieces 
will lie like dead for a long time, but afterwal'cls will 
move about again; a11d will be found in this sta.tPof n'it 
to hare rccuve1·cll a head, or a tail, or both. After re
covering their parts, th<'y mu,·e Vl'1·y little; and accurtliug 
to this gentleman's expcl'imc11ts, scl<lom li\'e mo1·c t\i;111 
a mor1tlt. 

lt shoald seem, that the more difficult succpss of thii 
last kjntl of worm, afte1· culling, and the lung tillle it 
takes to recover tile Inst p:u·ls. if it does reconl' them 
at all, arc owing lo its tl1it'k1ws'i ; since we alwa) s fi1d 
in tl1;1t specie!:! of wo1·mq \\ liir!1 succeeds bt'st nf all, th:tt 
tlwse wliich :we tbi1ml'st 1·ccu\'CJ' tlicil' pa1·ts niuch suo11ll' 
th~rn tile others. · 

The watr.r. insects also a1·e not the only creatures whicb 
have. this power of recovc1•ing the lost parts. 'J'he enl'th 
alfu1·!1s us some already discovered to grow in this man
ner from theii· cuttings, am! these not less tlescr\'ing ou1· 
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admirlllion than thoM of the water: tlrn rommnn eal'th· mo11tl1; l1:tvr feet, and 1ht 111k('d r1r;, without auricles. 
wui·m.:; are of lhic; ki111\. S·uuc of th;.·sc wo1·m.:; hare 'rliet'c arc fi\.·e 5cucra of' rcptil rs . viz. 
l!rrn di,•ided into two, others into thrrc 01· four, pieces; T<'sti1 lo. 
anti some of these pieces, af:l'I' lt;win,; pa<;scil two or Dr;lCO 
tlll'ec 11w11ths witlinut any ap11<'a1·ancc ol' life 11r motion, J.arcrta 
IJavc then hl'gun to rrpraducc a l1cad or tail, 01· hotli. Rana 
'The 1·r1u·odurtion of the anu'i, afti.'r such a state ol' rrst, Siren. 
ic; no long work; a few <l;iys do it; hut it is ot!Jerwisr with RJ:i.:PUIJSIO~, in physics, that propr1·ties in bodies. 
the l1cad, that dors not seem to perform its functions in by which iftl1"y a1·~pLlcctljuc;tbl'yorul the sphere ofC'ac11 
the tlividctl 11icns till about SC\'Cll m'mtlis afte1· tit(' s<'.pa- ·otl1c1"s atll'action of colrnsion, th('y mutually fly from each 
ration. It is to be obst!rved, that in a!J lhcse ope1·ations, oth~1'. 
Uotl1 on t"arth and water.worms, the him.ler part suffl'l"S Tliat I here is a force \\ liirh oppm;cs the approach ot' 
greatly more U1an the fore pa1·t in the cutting; for it al- hndi('s towards each other, and which tends to separate 
ways twists itself about a lung time, as if actuated liy them farthcl' from each other, is obvious from the slight
Fitrong convulsions; whereas tl1c head usually c1·awls C!St view of the phenomena of nature. \Vilrn we pt'L'Sent 
away without the ap]WaJ'ancc uf any great uneasiness. the 11nrtl1 pole of' a magnl't A 10 thcsamP pole of another 

The rc11roctuction nf seve1·al pa1·ts of lnbstcrs, traU~, magnrt B, suc;pcnded nn a pivot, and at Jil>e1·ty to mnve, 
&c. makt•s also n11Q .,r the g1·N1.t curiosities in mllural_his~ the magnet n 1·ecedrs as the otlwr a1J111·oac/1es; anti by 
to1·y. That, in lieu or an-organiral pa1·t or an a1111nal follnwing it with Ant a proper distance, it may be made 
li1·oken off. another shall rise pr1·f~ctly like it, may seem tu tul'n round on its pi\•ot with consideraUle velocity. 111 
inc:nnsi-;lent with tlie.Jllodrr·n systclll of gPnl'l'atinn, where this case thrre is 6\'ii.lc'ntly some force which oppr,ses the 
1hc :rnimal is supposrd to be wlic,Jly fornieil in tht• egg. apr1roach of ilie north pnlrs of A and B, anil which c rnsrs 
Yet hns the matte1· of fart hecn well attested by tl1c fislicr- the mnrcablc magnet to retire before the othe1·. The1·c 
men, and e,·cn by scvr1·al \'i1·tunsors who l1a\"C taken the i5 thl'n a rc1mlsio11 Liet\\·ee-n the two magnets, a repulsion 
point iulo examination. particularly M. de H.caumur and whitli incl'eases with tlic powLT of the magnets; and this 
M. Pcna11lt, whosr skill and exactness in thing·s of this power has lieen made so grrat, by a pl'OJll'I' combination 
natm·e n'ill hardly be <p1cstioned. The legs ol' lobst<'rs, of mngncts, tl1at all the fu1·ce of a strong ma.n is ins11ffi. 
&c. consist each of five al'ticulation: now, whrn any legs ci<'11t tn make lile two n01·th polrs tonch each other. The 
lrn11pen to U1·eak by a.•1y acci<lcnt, as in walking, &c. samr. 1·cpul-;iun is equally oUrious on electrical bullies; 
whirl1 frequently httppcns, the fracture is always found to and indeed it is by mrans of it alone that the quantity of 
Ue in a Jlart nc~r the fo111·t!J a1·ticulation; an<l what they ekrt1·irity is meas111·c-d hy phJlosupher.<;. Htwo co1·k halls 
thus Jose is lll'C<'i'irly rC]lJ'nducrtl some time aftcl'Wi\l'ds; a1·e liuspentlPd fr,m1 a body with silk threads, so as tn 
that is, a pa1't of' a li-g slionts out, consistin.~ of fnur a1·ti- touch rarl1 other; if wr cliaq~e the body" ith electricity, 
culations, the fi1·st of wliicli has two claws as before., so the cork Lalls srparate from t'acl1 otlter, and stand at a 
tflat the )OS"! il:i Cnlil'cJJ r~pain•d. distance }Jl'OflOl'tiona} tc~ the quantity of cJrcfricity With 

Ha loh.c;1r1·'s le.~ i.o:i bl'oken off by design at the fourth whkh the body ~c; rl1a1·~etl; tlie balls of course repel each 
01· rifth artkulalion, what is thus broken fJrfalwnys comes of!JC'r. See RLECTRICJITL 
a~ain; liut it is nnt so if'the fracture is made in the first, But i~ is _not in e_lcctric and magn('tic bodirs on1y th:1t 
sr~·ond, or tl1ird al'tkulation. Jn those rasrs, the rcpro- rrp11J.:::;nn IS prrcc1n•d. Newton has shown that it exi'its 
duction is very r·ar·e if tl1ings continue- as thry :i.re. Dut al'io beh\C'C'n_ two pieces nfgl:lss. He found tltat when a 
wl1at is ('-Xceeiling!y su1·p1·ising is, that they do not; for, connx lrns is put upon a flat glass, it remains at the <lis. 
upon \'isiting the lullskr maimed in these ba1Te11 and un. tan cc nf tile ,-h-tii part of an inch, and a \'cry considera. 
l1appy al'liculatinnc;, at the end of two 01· tlirre days, all blc Jll'('Ssu1·c ls 1·~quit'Pd to di!ninish this distance; nor 
tlu• otlier·artirulations are found broken otftn thr fo111·1!1; clors any f:11·cc winch can be aMstied li1·in.; tlicm into ac
and it ic; sus1,cct~ll tliry ltaYe pc1formrd tlir 11p('J'ation on t1wl matlicmatical contact; a l"o1·ce may indeed be applictl 
t/ir-mo;eh·es, to make the 1·eproductiun of a Jrg certain. i;uflkient to lu-eak the glasses in pircc-s; l>ut it may be dc-

Tllf• part t'('prod11rt·1l is not only perfortly like that rr- monstatrd !hat it i~ors not diminish their distanre much 
trC'nCl1ect. but ~lsit. in a certain space oftimr .• g'l'OWS equal beyond llif' J'lf

1
oo1h pa1·t nf an inrh. 'l'her·c is, therefore 

to it. Hf'l!<'C it is that we frequently sre lnhstrrs wliich a force of repulsion wliich Jll'Cvents the two glasses fro~ 
lnnc> thri1· two la1·gc' le~:; unrqnal. and that i11 all prnpor- touching carli nth<'!'. 

tions. TliiH :;liow1:1 the s111allc1· kg to Uc a new oi1r. fo;~h~~n!!~~t',P.~;t~c:.~~r~fisa;.~~:~'fi~ld c~~hk;:,~1 et;·,:~ c;!'!~e"a~~ 
A pa1't t11us rrpmdr1r<'d liei11g hf'nki•n. llH'l'f' is as('rond rach othl'r as we fint1 them at the su1of'ace of' the earth· 

1·rp1·1Hl11rtion. 'l'lir snrnmc>r, ~d1irh fs the onl~' season and wlicn this forf'e is rrmovcd, they st·parate f1·orn rad; 
of' tlir yC'ar when tlic• loh~tcrs cat, i-; the most f;~rnuraOle othrr, that is to say. the aii· rxpands. Noi· is it k.no\\n 
time for thr 1·rpf'Od11cti011. It is tlic•;, pr1-f111·m<'d in fn!1r how far this C.."<Jlansion extends. J\ir has been ai·tiilrial
?r flve wrrlt..:;; wllf'rcas _it takes up rigl1t or nine monlhs Jy r.>:pandcll t:1 sooo ti111C'S its liStrn.I hulk, ancl tlo.ibtlcss 
111 any oth"I' f>ras rrn. The small Ir-gs a1·e sonwtimes re. at gi·rat hei~hts in the atri1osphrrr i t i ex1~ansion is ~till 
protlured. h11t nwrr ra1·ely, as well as mn;or sin"' ly, than mnch gi·cater than th at. On the other haHd, air may be 
thr g-rrat fJl'Jl"S: the lrnl'll"' do the sam<'. 'l"he experiment forcibly conflensrU, tlrnl is to say, its Jlarticlrs may be 
is must e;,c;ily l!•it•1f nn tltr common crab. maflr to approarh nrarer carh otl1rr; but a ron~idt'l'ahle 

REPTJLES, in natu1·al history, an orilrrofamphihia, forcl is rcqnirrll to produre thi~ cffi.ct; ancl thi<> force in
tllo charnclcr of whirh i•, that thry b1·rathr through the crc:"es nearly as the density: if it is removed, the partic-
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Jf'A again srparntr, and the air assumC's its l"o1·me1• IJnlk. 
'Vhat are tlie limits or this camlc11salh11 is not knnwnj hut 
air· has lleen for r il>lr compre<.;scd to lOOOth pa1·tof its na
tural bulk. Thui we Sl'C that the particks or air may 
be made to app1·oach t 6 timrs 11carPl' each othe1·. The 
Plasticity of air, or thr. effol"t whir.h it makes wlirn com-
111·csse<l tu resume its fo1·111cr lrnlk., is evidentl.v the cnn
sequence of a r<•1rnlsivc fo1·ce which its 1>articles exert. 
All gasrnus Huids possess the same re1rnlsivc force, and 
are inc.lelJled to it 1'11r their elasticity. 

'rlie pa..ticlrs of solid elastic ltnilies likewise rPpel each 
otheq for they also, wl1C'll f'ul'cilily cumpressed, resume 
theil' fol'mrr size, and ofcuurse tl1eir p:rrticles 1·cpel each 
other. It has IJec.·11 dcinnnstrateil by philosu1,hel's, that 
all Hquil.Js arc capa.IJlc of a certain degree of compres
sion, anti that when the compressing fur·ce is removed 
they resume their fo1·nu·1· hulk; consequently the particles 
of these bodies also r·epcl each 0tl1rr. 

All bodies tlicn possess a repulsive force, which exerts 
itself either at sens11Jle distam:es ol· at insensibl~ distan
~::: of cou1·sc the l'C}Jtilsions may lie <liYi<lc<l into two clas-

The only sensible repulsions with which we are ac
qua,ntcd, take place at small c.l.i'"itances. They may be 
relluccll to two kintls, namely, electricity and ma:;nctism. 
It has IJeen ascm·tainetl, that bodies posst·sscd of the same 
kind of electricity reprl each other; antJ likewisr the same 
magnetic poles of br11l .es repd each othe1·; while on the 
other ham.I, differently cl<'ctrifiell bollirs, and the diffcrnnt 
poles of magnetic bodies, attract each other. Rrpulsion 
increa!:!es, as far as has Uecn asccrtaine<l, inversrly as the 
sqnarc of the distance; consequently, at the point of con
tact it is infinite. 

Insensil)Je l'epulsion is most conspicuous in elastic nu ids, 
as air and. tile gas11:s; but it is exhibited ~ilso by da~tic 
bu<lies in general. Jn these, if a ju<l,giue11t ran IJe fnrm
e<l from the expel'imcnts on air, the repulsion increases 

nearly at the rnte of "
1
3 

. 

Inst'nsible repulsion may either be a force inherent in 
the pal'ticlc>s of bodies, or it may l)clong exrlusi\•ely to 
some pal'ticula1· body combined with these particles. The 
first of these hyputhcsrs seems to have been a<loptc<l by 
Newton. 

Other philosopht'rs have supposed that repulsion is 
not a propel'ty inherent in all matter, !Jut confined to a 
pcculial' substance \~1 hich ha~ been genc~·aHy considered 
as calo1·ic. According to tins hypothesis, tl1ere are two 
kinds of matter, one whose pa1ticles attract, another 
whose pa1·ticlcs l'epcl. Let us calJ the tii·st cohesive mat
ter, anti the other cal11ric; an~ kt us suppose also,_ what 
must be the case, that cohesive matter anti cr.i.iur1c at
tract each nther with a certain force, in cel'tain circum .. 
stances. This will explain the expansive pow<•rof calo
i·ic, whirh comlliuing with the particles nf other cohrsi've 
matte1·, dest1·oys the cohesion of those partkl~s, anc\ acts 
upon the I.Jody as a 1·rplil~ive fo!Te; at~d t_his ap1~cars at 
lea.st to explain thr rcpuls10n wluch exists 1u elastic, and, 
perhaps, other fluid~. 

Before "e quit this subject, it will he worth while to 
ghaw, by an exam1>le, that the repulsion bf>tween the par
ti.clcs of caloric often acts as a real chemical forcr, a.ud 
that it atro1·<ls a key to explain several phenomena which 

at first si~ht appear nea1·ly cootradictory. Why do bodies 
rrquirellifferent temperatures i11 01·der to unite? ancJ wily 
docs the IH'f".sence of cal01·ic in many cases l'arnur, or ra
ther· pl'uducc, union, wllile it p1·e,·c11ts or tlcbtroys it in 
othr1·s? 

Some substances, phosphorus fur instauce, comUine 
with oxygen at the common tempe1·atul'e of the atmus. 
phcr~; others~ as carlJon, nqui1·e ~ higher temperature; 
ant! utl1ci•s, as hydrogen antl azut1c gas. <lo not cornl>i11e, 
e.xr<'pt at a very l1igh temperature. 'I'o wliat are these 
c.Jiffe1·ences owing? 

lt is evident, that whatever f.liminishes the cohesion 
wliicli exists Lietween tlie pal'ticl~s ofan.v body, must tcutl 
to f,wilitate thrir cliemical uniun with the particles of 
ot.lu•r l.iotlies. This is the 1·cason that Uotlies comUine 
mo1·e easily when held in s0Ju1io11 lty water, or wlien 
th")" have Ueen previously reduced to a fine powder. 
Now calu1·ic pusscsses"the prupe1·ty uf <li1ni11islii11grohe. 
sion: and one reason why Some bodies rcqui1·e a liigh 
tempr1·ature to cause the111 to combine is, that at a low 
tempc1·ature the attraction·fif' cohrsion is in th<'m supe· 
1fo1· to that of affiuity; a.c('onli11t~;ly, it becom.rs ncccs. 
sary to weaken that att1·actio11 lty caloric till it bccomrs 
i11fcl"io1· to that of affinity. The t1mrntity of caloric ne
cessary f'o1· this purpase must var·y accur<ling to tl1e 
sh·ength or the cohesion and nl' the a1li11ity; it m11st lie 
irl\'C'l'S\"'ly as the affinity-, and c.Jit·ectly as the cohf'siou. 
'Vlirrefo1·r, if we knew pt·C'"cisely the fo1'Ce of the culicsiori 
between the !>articles of any bud:.r, aml of the affinity b~
twe.cn tl1e particles of that body and of any utl1er, \\ erould 
c·asily l'l'tlllce the temp(~rature necessary to calcuhition. 

That calol'ic 01·tempe1·ature ads in this mannr1·, cannot 
be doul>trd, if we consider tl1at other method~ of dimi
nishing tlic attraction of cohrsio11 may lie su!Jstit11tptl fop 
it with success. A Jargc lump or cha1·coal, fo1· instance, 
will not unite with oxygen at so lt-1\V a tcmperatu1·e as 
the saft1e cliarcoal \\ill llo \\ ht'11 r·etluce<l to a very fine 
powde1·; ant.J charcoal will combine with ox)gn1 at a 
still lowe1· tempa1·atu1·e, if it is 1·rd11ced to its iutegrant 
particlrs, IJy p1·ecipitating it from alcohol, as Dr. Priestly 
<lid by 11assing the alcohol tlu·uogh l'ed-hot copper. And 
to show that there is nothing i11 the nature of oxygrn 
and cai-bon which rend1·1·s a high temperature !-tcct·s~ 

sa1·y fnr their unioH, if tliey aI·c. 1n·•·se11tt:ll to each otllt'r 
i11 diff1:1rcnt circumstances, they combine at the common 
trmperature of the atmosphC'rC'; f'u1· if nittir aciil, nt the 
tempen1t11rn of 6°, is pnlU'Ptl upon cliarcoal-powc.ler, well 
dried in a dose crucilJle, the cha1·coaJ takes fire, owin~ 
to its combiniug with the nxygrn oJ' the adll. .t\.rul in 
some other situations, ca1·1Jon is so compktcly di\ illctl 
tbat it is capable of combining witli the oxygen or the 
atmosphere, ~r, whirh is thf' samr tl1i11g, of catching tir·e 
at the common templ'ratu1·t~; this seems to be the case 
with it in those pyrophul'i that a1·e f1J1•mcd by distilling 
to tlrvnc!5S several of the 11ent1•al si:i.lts \\ hirh contain 
arctoi.1s arid. These observatio11s are sufllcit:nt to shcm, 
that caloi-ic is in many casrs 111·ccssa1·y in ordc1· to 1li-
111inish the attraction of ruhcsinn. 

But there is a diffirulty still remaining. llow comes 
it that C"rtain bodies will coml.Jine with uxygrn without 
thr assistance of any f111·eig11 ht"af, p1'0Yidl'd tlie combi
nation is once begun, tli.1ugh a quantity of' calol'ic is ~e
cessary to uegin the comuination; and that otuer uo<lics 
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"'quire to be surronndrd by a great quantity or caloric 
during tbc \\hole timr ol' tlu•i1· combining with OX)grnl 
Alcohol, for instance, ii' onre kindlf'd, burns till it is 
quite consume1l; and 1his i~ the case with oil~ also, pro
vided they at'e furnislll'd wilh a wifk. 

~'e should c1·r vel'y m11rh, were we to suppose that a 
big~ temperature is not as m•ccssary to these substances 
during the whole of thcil' combustion as at the com
m~mcment of it: for Mr. Munge found on making the 
trrnl, that a candle would not burn after the trmpc1·ature 
of the air at'ound it "as l'cduccd brlow a certain point. 

All substances wliid1 coutinue to burn after being 
onct kiudled ue volatile, and tl1ev burn the easier in 
Jll'!)portion to tl1at volatili1y. 'l'he .\p]>lirntion of n ccr
ta111 quantity of caloric to alcohol volatizrs part of it, 
that is. diminishl's tl1c attraction of its cohesion, so 
much that it combiol's with oxygen. The OX)'grn which 
enters into this combi11:t1.iun gives ont as much heat as 
volatilizes anothrr porlion of the alcohol, "hich rom
bincs "ith oxygrn in its tur·n, more heat is given out; 
and tlms the process goes on. Oils and tallow exhibit 
the 'fery same phrnu111t·na; only as thry arc Jess \'ola
tiJc, it is nercssary to as~hlt the pn1cess by mcan5 of"thc 
ca pillar)' attraction of the \\irk, which confines the ac
tion of tlir ralo~ir o\'oh ctl to a sm:ill <p1antity of oil, 
a11d thus rnable~ 1ttQ produc c the lll'nper cffrct. In short, 
thr11, l'Hl') S ; hsta11ce \\ hil'h is Ci\flable of Continuing to 
burn al'tcr bcin.~ once kinclled is vulatil<', or capable of 
bcin~ com•ntrtl into\ npom· by the deg1·cc of' heat at first 
a11pLcd. The reason thaL\ live coal will not burn when sus-
11e1111ed insnlatt•d in the air, is not, as Dr. Hutton supposed, 
bernuse irs light is tlissipated, hut because the coal eannot 
be l·011vl·1'tcd into \'apo11r b) the drgree of heat which it 
ront:1ins, and because the cola·sion or its parlides is too 
grt•at to allow it to romhine '' ith oxygen \\ ithout some 
surl1 rlia11.~<'· Tbe1·e an• some coals, howt'\'Cr, \\ llich 
ro11Lti11 sucl1 a quantit) ul' bilumrn, that they will burn 
t'\t' n in thl' sitnafrrn 1.;11pposrd by D1•. Hutton, an1l 1·onti-
11ut• to b111·u, 1.11·ovitlrd till') a1·c furnished ''ii h any thing 
to act as R \\irk. It is nrl·dlcss to add. that bitume11 
like oil, h, easily runvr1·tNl into a vapoul', ' 

. But this l'Xpla11alio11 inc.;trad of l't>lllo\•ing om• diOicul
tu•s, has 011ly SC't'\ rd tn innt.' i.IM' thrm: fo1· if (':J)ol'ir only 
;uh b~ f!imi11isliing tile alt1·arti11n ol' cohesion. :111ll c:on
l l'l'ti11g th<'"'r subslann"I into \apour. "liy tlu 11 11 t all 
rlastic fluids rombinr at oner \dthcrnt any additional ca
ln1·11·? \\l~y do not OX)~rn and h)dr·a~t·n, \\l1t•n mixed 
tugrthf'I' in the stair or gas, unilr at nncc ancl form wa
ter? and \\'liy do not OX)gl'll and azote~ \\ hirh 11rr con
s~anlly in coutart in thC' atmrn;p:1<'1'<', unitr also anti furm 
111tH111s J;as? S1J1·1·f.' it rannnt bf• the att1·actio11 of cn!ic
sin1.1 that lll'l'\'rnts thi'I u11i1111. Ariel if' it is as1 l'il.J t d ti> 
thl'll ' !win~ ah·l•acly romliin<'d with caloric, l111w rot1H' S it 
thnt Rn Rdd1liu11al dose of' ont• of tht> i11gn•di r 11ts nf a 
couq1,,und ~l<'r?mpn~1 s it? S111·1' ly, a.;; :\fr. ~l i• n.:; 1· l1as otJ

:~~;,:·i'!tr;l.111i is cont1·a1·y to all the othrt' opu·aliolJ', in 

Tl~nf t1.1r particlrq of fluitl~ nrc tlflt tkstitutr of' nn ~t. 
!1:ad1on t~ir t":trl~ ottu '" i" ni11l•11t from 1111 mlll't Jto .. s l': tC'fs. 
J lie pa~·tufo~ ol wttft'I' 1ll'aw our a1111ther ~n,..1· 1111'111 in 

~~;1\~~·,: % 1','.~~~?~:·~:/\1- ~:;::~~'t/,:1.; '~~ii~!' o~~ i1~~·~!c:a:~:~ ;~ ;~.~~~ 
lion ol rnht•surn too, that Sulftll '111a11titirs of \\ a l t• r fo rm 
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themsch'i'S rnto spheres; nor is this!attraction so weak as 
not to he pcrccptihlc. ff a small plate or gla . .s i• laid up
on a globule or mercury, the globule, notwithstanding 
the pressure, continues to prcsrrn it.s round fi~ure. If 
the plate is gradually chari;«I "ilh wci!;hls one after 
anotlirr, the mercury becomes thinner and thinner, and 
extends itsrll'in the form ol' a pliltr; but as soon a.q the 
weif,;'hts arc removed, it recovers its globular figure 
again, and pushrs up the glass before it. Ilere we seo 
the attraction of cohesion, uot only superior to gravita. 
tion, but actuaHy overcoming an external force. And if 
the WOl'kma11, al'ter charging his plate Of glass With 
weighti-1, when he is forming mirrors, happens to remove 
these weights, the mercu1·y which had been forcetl from 
under the glass, and was going to separatP, is dr·awn 
back to its place, and the glas"I again pushct.l up. Nor i<J 
the attraction of col1rsion confined to solids and liquids; 
~t c_anno~ be doubtc<l, that it c_xists also in gases; at least 
it 1s evident, that there subs1'its an attraction between 
~ascs of a clifTe1·<'nt kincl; fo1· although oxyt:;en and azo~ 
tic gas are of different gra\litit•s, and ought therefore to 
occupy rliffcrent (la1·t~ of the atmus1>hen. we find them 
ahva) s mixed together; and tliis can only be ascril>ed to 
an attl'action. 

1t sre1nc;-; c,·i1knt in the first place, that thr affinity he
twern the bases of the gases untle1· considt'1·atio11 and~oxy. 
grn, iii g1·l•atr1· than their aflinit) for that do~c of raloric 
whirli p1·niluns their elastic form; for when tlaev al'C 
combin ed. \\ith oxygl'R, the same doqe will not srp-a1·ate 
them ag:un. Let us take hydrogen for an instance. The 
affiui!y or 11.yclro~rn i_s ~1·cate1· for oxygen than for th13' 
~alor1c wluc_li g1rn~ 1t its g~seous frmn; but the oxygen 
1s also comlrnwd with calur1c, anti the1·e cxistli a 11 at. 
tractiun of cohesion between the particle of the hydro
gen gas an<l ox~·gcn gas; the same attraction subsists 
betWPCn those or oxygen gas and hydrogen gas. NO\V 
the sum or all these afllni~ics (namely, the aflinity be. 
tween h.\ t~1·ogrn a11d ~alor1c. thr affinity bC'tW<'rn oxygen 
and calnr1r . tltr cohcs10n of the partkks uf t!ie hydro~r 
and Ili c fj~lu:·don of the pa1·ticlcs of nxyg-rn) is g1·c;tt;1~ 
than ~he affi111ly IJ r t\\cCn the "-' tll'Ogrn and oxyg1..•n; and 
the.1·elo1·c 110 t.lccomposition can take place, L~t the af
finity IJL'twcen 

Ox~ grn aud ralo1·ir Uc 
H~clruge n and calo1·ic -
Cuht.•s111n of ox\.t;l'n fo1 l1J tl li~ gen 
Cuht'!>lllll of Ii) d1·ogcn -

50 
50 

s.um of q~1iescrnt affinities . - 106 
r .1 hr :tffi111ty of !l~~·grn and hy<ll'0$;£' 11 - 105 
l l.1e .'1.111t·sce11t affin1ttl'S being .~reatr1· titan the divrllcnt 

nfi1111t1e"I, 1rn clccom.rwsitio11 c an take plar c. 
Let IHI\\.. a quantity of caloric be add1· t.l to thr oxygr 

and h)'.t li·o .~rn gas •. il !l~'i t~1e pl'fl})l'l'ty o( r~pan cling tli~u:: 
an~ ~11 rnnr·o;;r of t~1m1n1-.!1111g their cohrshn: \\Iii le itg 
afhm t) for tl1t'tn lli so small. tltat it may lJl' II<' I· t d 
I~l't us s 11 p1rnse th at it dimini'ih<'li the rohc~ior7,:f ;Ii~ 
o~ygcn I, ~1vt of tl1e hydl'Og'{'ll al'ill 1, flil'il' cohesion 
will HO\\. br S a1H~ 1: and the quicsr1·11t ani11iti1·s hein..,.. 0111 
ll'M, 'duh· the tlt\'rlkut arc 105. ilt' l' nmiiosition wi ;~ilrl fr 
c~ 1 11·s . take. plar <'. and a '111ant;ty of ralo1·iC" would thuq, 

~ci .~~1~ r ~~1tl'il1:~" :,~~·t~~l~~'.r1durc the same effect8 upou the 

Thus, thrn, rnhric acts only l.ly tlimi11ishingcohcsirm; 
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antl the rraqon that it is rt·quircd so much in ga.~cous 
sub..,tanct's, ant\ in tho!i"" comlJination'i into which ox} gen 
cntt•r.i, is the st1·011g alli.nity of O:\.Jgen and the uth r l' 
bases of tliu ga,;c:1 fol' ra loi·ic; fo1· owing to the 1·r1rnl
sion whirh t•x.h1t.;; betwel'll thr. p;:u·ticlc~ of that subtile 
substanrc, an effect is produrrtl l.iy a1.hling large tlolil'S of 
it, conh·ary to\\ hat liappeus in othc1· cas~ ,..rl1c more 
of it is arnunulakd, tlic stronger is tfii.: r4pul:iion be
tween its particks, a111l tl1c1·t·fo1·e the more powerful is 
its tcnt.lt"n<'y to Uy off: an1I a"i this tc11tlency is 01,posed 
by it!'li affi11ity fur the lJOdy a11d the cohesion of its par
ticlrs. it mu<.,t diminish lwtl1 lhl'SI' attractions. 

REPU l'ATION, 01· 1•'»1>:. The security nf reputa
tion, or good name, from tl1c :\J'ts of detraction an cl slan
tlc1·, io; a ri~ht tu wliir.h cvc1·_v man is iutitletl, Oy rrason 
and 11at11rnl justic·1•; sincl', wiflwut this, it is impos:,il>le 
to have the 111·1·frct e11,ioyinc11t uf any other adva11tage 
01· right. I Bl ark. 13-1. 

Rl·putatio11 i~ J11'opnly 11ndc1· the protection of the 
law, as all perso11s ha\'c an interest in theil' good name, 
and scandal aml <lcfamation are injurious to it; though 
<l£·famatury wo1·tls a1·e not actionable, otherwise than as 
they arc a damage lo the estate of the 11c1·sou injured. 
Wood's Inst. 37. 

R~QU.ES'l'S, Com·t of, an anrientconrt of rquity, in
stituted about the nineteenth yea1· of Hc111·y Vll, Sec 
COURT, 

In Ilic fo1·liclh and fo1·ly-first years of 'lueen Eliza-
1..irtlt, it was aJjud,i;ed, upon solemn argument, in the 
court of common picas, that the com·t of request was 
t!Jrn 110 COUl't of equity. 

UESCRIPT, a11 answc1· c.klivel'ed by an emperor, or 
a popl~, when consulted by particula1· pcrsonr-i, 011 some 
clifficult question, or }J0i11t of law, to sene as a. decision 
thereof. 

RESC.:UE, or REscous, is the taking away and sot
ting at libel'ty against law, any tlist1·css taken for rent, 
or services, or damage frasanl; but the mo1·e genc1·al no
tion of 1'esco11s is, the t'unibly frreing auother from an 
a1Test or some kgaJ to111mitme11t; which being a high 
off'cnrc, subjects the offcudrr not only to an action at the 
suit ol' the pa1·ty injured, but likewise to fine and impri
sonment at the suit or the king. Co. Lit. 160. 

If goods a1·e tlist raincd "ithout cause, 01· contrary to 
law, 'the owner may make l'l'scue; but if they are once 
impou1ukd, or enu though taken without any cansr, the 
owner may not break the pound and. take tlirm out, for 
thl'll thev ure in custody uf the law. 1 Black. 12. See 
DtsTRt:Ss. 
It~SEARC H, ii: music, is a kinil of prcllu1e or vo. 

lu:itary playeU •Jll the 01·gan, &c. whcn·in the pnful'lncr 
sr1·rns "tn sca1·ch or look out fu1· the stl'ains and touches 
ofha1·mm1v, which lie is to use in tile 1·cgula1· piece to be 
playrd aft~r 1rnrd•. 

HESEll.\, <ly<r's 1veed, yellow-weed, weld, or wil<l
wootl. a genus oftl1c onll' t' of trigynia, in Ilic clolkcan
dl'i a. ·hss ufp1a11ts; a111l i11 the natu1·a1 mrtl1o<l rankiug 
uni' r!n: 54111 01·drr, miscl'ila11cre. The r~l_\X is mono-
11! ·"' ·~1:d partite; tl1e petals laciniatccl; the capsule 
u. mul 011ening at the mouth. Thel'C arc 13 
"I !nrl1 t11r 11u.~t remarkable is the lut.eola, or 
c, 's wel'd. ~··owing naturally in wa~tr pla~ 

m 11 •• rny i·,1i-ts of B1·itain. 'The Joung leans ai·e 
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ot'ten un~ultllrcl; the stalk is a ya1•d hi~h, or more, term1 .. 
natcd With a lung naked spike or ydlowish·f;l"CCn fiow
CI'S: the plant is cultivated and murh used fo1· dyein~ 
silk and wool of a yellow colour. 'l'he great l'CCommend
ation of tlic plant is, that it will grow with very little 
b'oublc, without <lung, and 011 the very wot·:;t soils. For 
this reason it is commonly SO\t"ll with, or immediately 
aftrr, barley or oats, without any additional cal'e except 
drawing a l>ush ove1· it to ha1·1·ow it in. The reaping of 
the corn tloC's it little or no hurt, as itgrnws but little- the 
61·st year; and the next summer it is pulled and dried 
like flax. Murh ca1·0 and nicety, however, i:J 1·equisite, 
so as 11nt to injure either the seed. or stalk; or, which some
times happens, damaging lrnth, by letting it &tand too lnug, 
01· pulling it too green. 'l'o avoi<l thcst> inconveniences, 
a bctte1· method. of culture has bct•n devised. This new 
method is, to plou5h and harrow the g1·ou11d HI') fine, 
without dung, as equally as possible; and then sowing 
about a gallon of seed, which is very small, upon an 
acre, some time in the month of August. In aliout two 
months it will be high enough to hoe, which must be rare. 
fully done, and the plants left about six inches asunder. 
In .March it is tu be hoed again, and this t.bour is to he 
repe:rtcd a third time in !\lay. About the close or June, 
when the flower is i.n full vigour, and the ~talk is become 
of a g1·('enish yellow, it should be pulh•d; a suffiric11t 
quantity uf stems being left gro\\ ing for seed till S1·1i
tcml>c1'. 

RESERVE, body ef, or co17isdereserve, in military af
fairs, the third or last line of an army, drawu up for ~at
tle; so ca11e<l hecause they are rcser·vrd to sust;un the 
J'est as orcasion requires; and. not to engage, Out in case 
of nrressity. 

RESIDENCE, is the continuance of a parson or vi
car on his benefice. By statute 43d Geo. Ill. chap. 84, 
it is enacted that the statute 13th Eliz. c. 20, and itR con
tinuing statute 13th Eliz. c. 20, and its continuing sta
tutes, a1·c rrpealrd; and that the prnalties for non-resi
dence under the act 21st Hrn. VIII. are repealed; and 
that eve1·y spjl'itual person possessed of any arrhdearon
ry, ur other dignity, benefice, curacy, or cha1lclr_v, who 
shall, without exemption, or sufficient cause, as is speri
fiod in the acts of the 21st, 25th, and 28th Hen. VIII., 
absent himself from his bcnefire for mol'e than three 
months in the ycar(unless he resides at some place where 
he has other dig11ity or benefice), and lcs~ than six, shall 
pay one-third of the annual value (deducting all out.go
ings, except curate's pay); when ci~ht months, two-thirds; 
and when the whole yca1·, three-fourths. The penalty, 
"ith costs, to go to the info1·me1·; hut the penalty fur 11nn
rcsir\rnce cannot be 1·ecovc1·(·i\, if the parsn11 has resiclrd 
a whole yea1· \.\itliout absence 1Jrfo1·t! the ;.i,clion ii; IJrouglit. 

Bf'sitJtos the exrmptions contained in the al>o\·e-men
tiuuPd. act, the following pr1·sons are exrmpt: derk, Ol' 
tlep"t) clerk of lhl' king's clnsrt; chaplain of thr huuse of 
commons; cliaplain-grnrrnl of the fo1·ct·s; bl'i.~acle clillplain 
on f4l1,ign srn1<:e; rhaplains uf &hips ul' thr dock-ya1·ds, 
of ga1Ti'ion'i, 01· of the cul'lJS of art illrry, during thr time 
of attr~dfug such offices; chaplain to any llrili~li fartory, 
or in the IH1\JSt'lv1lcl of any ll1·itish 111ini'it1•r, abroad: rhan
rellu1·, 111· viru.1·-grnrral. or in hii; absPnrr, thr liurrogate, 
01· oftki.11. in an rnlec;iai;lical t·n111·t~ minor canon, ~i
car, d1cl'al, or o\hcr officer, in any cathedral or collegiate 
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clrnrrh; ilrans, subcleans, priestq, or reade1·s ~n thr kin.i:r's 
1wirnte chap<'lc;;.chapl~in of tl1e milital'j' ac;Jl11111. of the 
h1J~pitals of Chcisra, Gr·cenwirh, Haslar, amt Ply mouth, 
while attending tht'ir tfrty; prrarhcr or rcade1· at thr inn~ 
of court 01• the roll"; the l>uL'Sar, dran, vit· -p1'(·~i!lcnf, 
p11blic tutor, nr chaplain, or such nther p11Llic ofLicrrs, 
in the univt>rsitirs. Ol' ;.it Eton, or \Vinchcc;ter, 01· srl1oul~ 
ma~ter or 11qhr1· in the samt>, or at \Ve~tmins!er·; and 
pnsom; c>ntitlrcl hy the last of the ahn\'c-mentio11etl sta
tutes to the p1·i' ilrgc of 11011-rcsidcncr, till after fo1·t_y years 
o[ ai;c. shall 111it be rntitled to it aftrr thirty. The bi .. 
sho1n; may, if lhry tltink rit, g1·ant licences for norH·es1-
dencc in cHtnin cases, the fee for which shall n11t he 
more than trn shillings, inilepcn(lant of 8tamp-duty; and 
if the bisl1np rrfusr~ to graut the licence, the pa1·ly who 
thinks himsrlf aggril'vcd may ~ppcal to tlir ri1Thbishop, 
on ~ivin; R('rn1·ity for paying the exprnsPs oftlie appeal: 
the 1·rfisn11s ftH' g1·anting tlic licences shall be tra11-;mit
ted to the archbishop, for his examination and alluwanrc; 
and durin;; the vacancy of any see, the vicar-general mily 
grant them, ancl they shall not Le rnitl 011 tlic tlt·ath or 
removal of the grantH, unlrss rrrnked" by his successor. 

A pa1·so11, although he may r es ide on the living. is yet 
lial.iJc to the prnaltie~ of non-residPncc, if hr rrsid cs in 
any other house than that appointed for his residen ce, rx
cept by such Hcence from the diocesan as has bct~n sta
ted. or whilr the tenant to whom the house of residence 
has brrn let continues in possession. 

R ~:SID UAL FIGURE, in geometry, the fii;ure re
main in~ af'tcr subt1·acti11_i; a lesse1• from a greatc1·. 

R1~s1nuAJ. RooT, in algrbra, a r·oot composecl of two 
p~i·lc; 01· niembcrs,,~onncctcd together by the sig-n -. 

Thus :v -11isa1•csiflual rnot, so called because its value 
is no mor·e t'han the diffl'rcnce between its parts x and y. 

Rr<'.SIGNATION, in the cannon la<v, the sun·endcr
inp-: n hrnf'ficf' into the han!ls of the collator. or hishop. 

Rr<.SIGNEE, in law, the person to whom a thing is 
J'C'Si.~ 11cd. 

RES TN, in natural history, a viscid juice oozing either 
spontaneously, or by incision, f'rom several trees, as the 
pin1•. fir. &r. 

l{gsns. lt is at prrscnt the opinion of r:hemistq, that 
·rr.c:;ins stand in thr same relation to Oie volatile oils that 
wax does to the fixeil. \fax is considrrrd as a fixt·d oil 
s~ttll'Rtrd with oxygrn; resins as volatile oils saturatc<l 
"it!i thr same prinriplr. 

The resins are vr1·y nnmemus; and on acrount of the 
val'ious purprlsrs to wliirh thry a1·r applierl. and tile pc
C'ulinl'ity of tlwi1• p1·opertirc;, constitute one nf the most 
important .E.;NH'ra of nt.;dahlr substances. Till latl'lv 
thry h1n·r IJC'rn vtwy 11111rll o"erlooke<l bv r!irm!sts. \\'h~) 
i:::llisfir-cl thrmsPl\'l'S "ith r:;-lraning douhtfol i11fi1rmation 
fr:11m n1-tistc;i and mnn111'a rt 111·t-rs. 1\Iany r1·1·onrous npi-
1111n1~ cn11rr1·11ing thrm have of rourc;.r bcrn nllmittf'rl into 
C\'fl')' !i~'slrm of .c1wtnisti·y. Tile ~uUjert has l:ttt>ly cn
ga.~rd the :t1ll•ntrn11 of ~]r'. lfatrl1rtt, \\-hose ronsummate 
skill aml hnpp_v talent fu1· observation pcculi:.wlv fltte<l 
him for the t.-k. • 

Rrsios oftr11_1·x1.1dr sponta11ro11slyfrom trf'rs; they often 
.flow from arldicrnl wound": a1ld not unrnmmm:ih- arc 
combinc,.1 at first with \U)alile oil, from wliich thl'~ are 
sep:.t1·atNJ by tli'itiJJation. 'rhr reader can be at nr~ lcn;;s 
to form P. uotion of what is meant by resin, when he is 
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infiH·mrr1 t!tal conHllMt roc;in fn1i1h;hr~ n vrry pcrfrct :\ 
a111plc ol' a l'<'-::.in, anti lliat it is from tl1if.:l su!Jshnce tha t 
the wliolc genns dl'l'ind 1l1t•ir name: for rosin is very 
frc<p1rntly tlc11orni11akil 1·csi11. 

Ht·s!n-:; m::.y be di:.;1in:~uisliec.l by the roHowing propertit-s: 
'1'!1t'Y :ue solid sulwtn.11n·s, naturally Ul'iHle; have a 

~1~ :::1:~ ~· ;~ec1:·,~f n ~f' t ~:··~-~ \)1~~1~ 11 c ~:h ~:1,~1 t~s~~ 1 i~u ::1 :~~s~rcl',~~ 
anid, and hot like that of volatile nil.::;; !Jut tht:>y have no 
smdl uules~ tl1Py happen to contain some fo1·cig11 Uody. 
Thr_y a1·c all hea'v-ier· t!ian watcl'. Theil· specific g1·avity 
va1·ics from 1.0180 tu 1.2:::289. Tlirv <ll'(': all 11uu-cn11<luc
tcws of clect1·icity; and whc11 e,.'>ci

0

tml by friction, their 
electl'irity is 11egathre. 

Whr u exposed to heat, fht>y mrlt; and if the hrat is 
inc1·caseil, tliry take fl1·e; arnl lrnrn with a st1·oug yellow 
fla me, emitting at tlie same time a vast qt1aHtity or 
amoke. 

Tliry a1·e all insoluble in water, whethrr colt} or hnt; 
but wheu tl1ry are meltt'il altm.~ with water, 01· mixed 
\\ith volatile oil and then t.listille<l \vith water, they seem 
to unite with a po1'tion of that liqui,Ji for thC"y brcome 
opaque, and lose much of their L1·ittleness. This at 
least is th<' case with cnmmo11 ro!iin. They are all, with 
a few exceptions, soluble in alcohol, espcrially when as
sisted l.ly heat. The solution is us ually transparc nt; 
and when the alcohol is <'VaJlo1·atcc.J; thr resin is obtained 
unal~erc<l in its properties. When the solution is mixr1l 
with water, it herunws milky, an1\ the l'esin falls in t '.c 
state of a whitr. powde1·. They a1·c snluUle also in stll
phur·ic e.thrr. Many of them a1·e snlublr. i11 S(•veral of 
the fixed oils, rsJ.lC'ci~lly in tl1(" t.ll'yin~; oils. r:J'hc groaler 
numlH' I'. arc soluule 111 the volatdc oils; at )east in oil of 
turp f' ntinc, the one commonly f'mp lnyed. 

_ Hithe1'to it has bee n affi1·metl Ly all chemists, both M1-
r.1cnt and modcru, that thr alkaliC"S do not cxe1·t action 
on tltc 1·c~in~. Fo111'Croy, f'o1· in.i;;tance, in lii.s )a&t .. work, 
affit·ms tins lJ1 the most posit!ve ma1H1c1·; but the expPri
ments of M1·. Hatcl1ct t have ilcmo11o;;L1·atrd this opinion to 
be complete!y erl'oneo11s. He r·etl ucr d a quantity of 
coi_n,mon. "'.ts.in to powd•.>r, and gradually atlde(] it to a 
bothng hx1Y111m of c~ r·bonat of pnta~s; a pr1·1'1'Ct snlufion 
was olltamcd of a rlPar yellow rulour·, wl1icli rontinu<>ll 
pei·ma~rnt after Jong ~xpoc;..r1re tot.he ai1·. Tlir exper·i
m~nt su rr~edcd t'rpiaily with caronnat o f' soda, and 
with solutwns of p111·r potass 01· soda. Ent·~ other 
resin tried was llissolncl as well ~o; 1·nsin. ~{1·. llat
clwtrs discovr ry must lead to n1·_v i111p11rtant conse
q11_cnces. The wrll known fart. !hat the soap- makers in 
~l11s cot~ntry co11stantly mix rosin with tl 1eir· soap; that 
!t owrs tt ycllo:v colH111·, its n<lo111·. ~nd it.i CC\'iy solubility 
111 water, to this addit.iu 11~ ou!{ht t11 Ii ave let} chemists to 
have suspected tlir snlubility tJf l'rsius in alkalies. No 
s~tth c~ n ~H.'tluence, l~uwcvcl', was d1·aw11 from this noto
rions tact. 

Uhas been s11pposrcl also ~hat the acids are incapable 
of. a< t111~ upon tlrn l'C'"llll~. Ji on r('J'oy i<J C'{ually positive 
with re.;-a1·d to this; and Gren spC"ak ... of it in surh a man .. 
tl<'l', t.liat ever:y _1·rad.n must co11d11dr that he had tried 
the rffeet of 111fr1r arid upon nsins. Yet l\lr. Hlitcl tt 
has a~c<·r!ainrd this opinion likPwise to IJe rrroneou let 
ll·a:t :lS ht1· as 11it1·ir aritl i'3 concerned. Hr found 

8t'h\ 
rcs111s at'l' tl1ro" u down frum their solution iu alkalies ~ 
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the state of a Cl!rdy p1·eTipitate; but wh en nitl'ic acid is 
addr1l in excess, the who!~~ or the p1·eci11ilatc is rcdh;· 
solved iu a lrnilin.;; heat. T his 1·euuu·kabl e fact, wl1ich 
tfol not huld when sulphu1·ic Ol' muriatic acids were used, 
Jed him to try whctlwr tlie. res ins were soluble in nitric 
acid. He. puure1 ! nifri c add, of the specific gravity I.SS, 
on powdrl·ed r·os in in a tubu1atcd 1·ctort; and by l'l" pl'at
ed lli8tillation formed a rom plctc solution of a bt'O\\ nish 
yellow co lour. The sol11tion took place much soonC' 1· in 
an open matrass than in close vessels. The solution con
tinues permanent, though left cxpustll to the ail'. Lt be
comes turbid when water is added; lrnt when the mixtul'c 
is boiled, the whole is rcd i ~solv e d. When Mr. Hatchett 
collected the p1·cci pitate th1·uwn down by water Uy filtra
tion, he found that it still possPssed the prnper·t ics of 
1•esin. The resin is thruwr-t down from 11it1·ic aci<l Uy 
potass, soda, am] am mon ia; Out an excess of tliese Hlk a
JieR redissolves the precipitate, anti forms b1·0\\' llis lt 
orange coloured liquids. When Ml'. Hatchett dissolved 
resin in boiling nitric aci<l, tile S!llution was atte nded 
with a copious tlischa1·gc of nitru:is gas; antl wbe11 the 
powdered resin was tlirnwn into cold nitl'ic acid, a con
siderable effervesce;nce soon took plact• , and a pol'ous 
mass was formed, commonly of a det p 111·auge-colour. 

When resins are suhjrctcd to tlestrucnvc distillation, 
w r oUtain, ar.cording to G 1·en, carhureted l1ylh'Ogl'n a11tl 
.carbonic acid gas, a very s111allp11l'tion ofad<lulous \\ atu, 
and much empyrumatic oil. The charcoal is light an<l 
brilliant, and contains no alkali. 

When volatile oils are exposed for some time to the 
action of the atm osp here, they acquire consistency, and 
assume th~ prope1tiL·s or resins. During this change 
they absorb a quantity of oxygen from the air. We~
trum put SO grains of oil of turpentin e into 40 cuU:c 
inches of oxymuriatic acid gas. Heat was evolved; tile 
oil gradually evaporated, and assumed the form o ~· yel 
low r esin. .l\ir. Proust ohse1·nd, that when rnlat1le oil 
isexposetl to the air, it is pal'lly con vertc<l into a resin, and 
pal'tly into a crystallized ac i<l; usually the brnzuic or the 
camphoric. Hence we see that t he oil is conveJ'ted into 
t wo distinct substances. During this change oxygen is 
abso1·be.d; and Fuurcroy lias observed that a pol'tion of' 
water is also formr.d. It is prolJaUle, from these facts, 
that resin is volati le oil depri\'cd o.f a portion of its hy. 
llrogen, aml combined with oxygen. 

H ermstadt affi.1·rns, that to know whether any vegeta
ble substance contain.:;; r esin, we barn only to pour som e 
sulphuric ether upon it in powder, and expose t ile infu
sion to tile light. If any res in is peesent, the ether wilt 
assume a brown colour. 

Having now descriiled tho general properties of_ resi. 
.;}M)ns hoc.lies, it will be vroper to take a more particular 
view of those of them whi ch are of the mo.st importance, 
that we may ascertain how far each posse,;scs the gene
l'al characters of rrsins, and by what pet: ulia1·ities it is 
llistinguished from the rest. The most c.listinguishetl of 
the r esins are the following: 

1. Rosin. This substance is obtain~d from different 
·11pecies of fir; as the pious abies, syl"esti·is, larix, bal
eamea. It is well known that a resinous juice exudes 
from the pinus sylvestris, or common Scotch fir, which 
hardens into tears. The same exudation appea rs in the 
pinllB abies, or spruce Jir. Tbtlle tears constitute the 

tiul.Jstance caJl etl thus, or com.mon frankincense. When 
a pu1·tion of b.ark is stdpprd ufi' thrse trees, a liquidji..licc 
.Ho.ws ou~, winch gratlually 1i.a1·dcns. This juice has ob
tarned d1ffe1·rnt name acconling to the plaut from which 
i! comes. ·~'he pin.us sylvcst1:is yiclils co1umon turpcn
t11w; the la.l'lx, 'Venice tlll'peut11ic; th e balsamea, balsam 
o~· ~ann.~la, &.,.. All thes<' j.ui cl's , which a!'e commonly 
d1s t 1 ng~ 1 shrd .liY the name ot .turl!entine, are oomposcd 
of two 1r1g1·ed1cnts; namely, oil ol t1wpentine, and l'OSin. 
" 'hr 11 the tu i·pentine is tlistillrd, the oil com es over, anti 
the 1·os i11 1·crnains lwhind. \Vhrn the <listillation is cun
forne<l tu dryness, the r es iduum is known Uy tlic name of 
common r<.'si11, or colophu11i11m; b11t when water i'i mixed 
V:'itli it wink )~t fluid, an1l i11rol'p~1·atcd by \iolcnl:agita
trn11, the 111il"i:3 1~ called yellow 1·<1s rn. During w111tc 1· tile 
wountls made Jn the fi1·- trC<'S becom e incrnstcd with a 
~\l hite b1·ittle substanrL~ called barra.-; or gali1mt cu nsist-
11tg nf ~·o s i n united to a s mall portion or nil. The yel4 
low rosrn made by rncltin.:; and agitating this s ub~taucc 
in watcl', is preferi·etl fo l' m::st purpo~es; l.Jecanseit is more 
duc1ile, owing prol.ia.bly to i ll:; still containing so11Je oil. 
'l'he 1n·opcrties ot' 1·os1u are Lhose which have been dctail
eJ i11 the fu1·mcr pai·t of this adick. Jts uses are numcr. 
o us and W('ll kn own . 

2 .. .!1.iit!Jticft. 'l'bi :; l'C'Sin is olitt1.i11e1l from the pistarea. 
lent1:;cl1s; a L1·ec which grows i11 the Lc\•ar1r, pn1ticularly 
in the i ~land of Chins, " 'lieu t1·a11sverse i11 r isio11s arc 
made in to this f1·cc, a lluid exudes, which soon concretes 
i nto ) dl :iwish :;emifranspan11t hl'ittlc grain.<;. In this 
state it is sol d under the narnr of mastich. It softens 
when kept in the mouth, but impnrts vei·y Htlle tasll'. 
·1:1i.is h~s in.duced suq;t·o1~s t~ employ it to fill up the ca
v 1t1c:; ol ~annus treth, wlucli 1t clues toleral.JJy well. When 
h<- atetl, 1t melts, and cxhaks a fragrant otloul'. It con
tai ns a little volatile oiJ. It dissolves 1·eadily in fixed 
oils and in al co hol; but is too fusible and op<1quc to an· 
swr1· as a rn1·nis h. Mr. Hatchett found it soluble i11 al
kalies and nit1·ic acid with the phenom ena desc1·ibl'U in 
tli c fnl'met• part of this article. Its specific gravity is 
1.074. 

3. 8anclarach. This resin is obtained from thr jtmipe4 
rus conunuuis, or common juni11c1·. It exudes ~pou~a
llL' o~: sl y. and is usually iu the state of small round tears 
of' a U1·0\\' ll Mlnur, anLI semitranspa l'ent, not unlike mas
tich, but rat!u r more trauspal'cnt and b1•itlle. Dt·sidrs 
the 1Tsi11ou8 pa1·t, it contains a prc111ia1· p1·inciplt-. Mr. 
H;1tchrtt found the l'esin of juniper soluOlc 111 HJkalies 
and ui~rir ari rl. Its specific g1·axity is J .09:2. 

4. Elemi. This resin is obtained from the amn·is 
t'l rmif't•ra; a tl're which grows in Canada and Sp:l.i1ii:th 
A1 ne1·ica. Incisions a1·e mad e in the l.Jal'k during ilry 
weather, anti the r es inous juice wliich exutles is lef't tu 
hal'dl'n in the sun. H comrs tn this country in lo11g 
roun<l ish rakes wrapped m flag-leaves. It is of a palo 
yeHow colou1·, srmit1·an ·' pa1·:.;-11t; at fr1·st snt'tisll, I.mt it 
ha rdens by keeping. Its s mtll is at fi1·st strong and 
frag1·a11t. hut it g1·ad11ally diminishes. When clistilled, 
it yie~ds a pul'tion of' volatilr oil. The residuum is a 11ure 
res in. Its ~pccific gravity is 1.0 lB. 

5. Tacamuhac. This resin is obtaine<l from the fagara 
octandrn, and likewise it is supposecJ from the populu~ 
halsami!'era. It romes from America in large oblong 
masses wrap! in Oag leaves. It is of a lig~t-brown colour, 
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very hrittle, and easilr·aks. ueated. Mr. Hat· 
chett found it soluble iu <rth a nrli'ntl uitric acid with the 
usual phenomPna. Its s1u·citic graYity is t.046. 

6 . .8uime. rrhis l'esin is ulJtaineU from the hymanrea 
coul'IJal'il or locust tl'ec, whirh is a native of North Ame· 
rica. Anime resembles copal \ ·Cl'y much in its appear
ance; I.mt is readily soluble in alcohol, which copal is not: 
this r ra<lily llist.ingui'ihl's them . It is said to be very 
frt·quently rm11lo)'etl in the m.~lking ol' varnishes. Its 
specifi c gravity, according to Brisson, is t.028. 

1. Ladanmn or labdtmum. This resin is olitained from 
the cystus c1·etic us1 a shrub which grows in Syl'ia a11il 
the G1·ecian island s. See LABDA:S-Ull. 

8. Opobalsarnmn, or balni of G·itcad. This resin is ob
t..1.it1t>d from the nmy1·is Gilcad1·11si8, a tree wbich grows 
in Arabia. rs pecially nt.'ar 1\focca. lt is so much valuec.I 
by tI1e Tur·ks that il is schJom or never impnrted into 
Eu1·opc. '"e are of cout·fw ignorant of its composiliun. 
It ii.. sa id to be at ll rst turbi<l and \\b ite; and uf a st rong 
al·om a nt ii: s111cll, aml bitter, arrid. astringent tas te; hut 
by k~epiug. it becC1mes lim pid amt tl1i11, antl its colour 
chang1:s first to p;rc>e n, t!Jcn to yf"lluw, and at last it as
sumr·s the colo1i1· of honey, 

9. Copafoa, 01· bnlsa11~ of copai-ca. This resin is ob
tained from the copaif'e1·a olliciualis; a t1·ee which grows 
in S•) uth A111 e1 ica. and sonie of the West Indian islantl:i. 
The l'esinous juice rx11dts from incisions mat.le in tl1c 
tn111k of Lhe trcr. 'The j 11irc thus obtained is t1·a11spa
rent, of a yPll nw ish colo111·, an rtgl'eeable smell, a JHlll
gcnt taste, at rir8t of the co ni:i.istcnrc of oil, but i t gradu 
alJy l.iccomf'S as thick as honey. It. is a combinntion of 
vo)alilc oil and l'CSi11; tl1l' oil is easily obtained by distil
lation \\ ith "attl'. lt is employetl in mcdidne. 

10. JJragon's bloocl. 'L'hi& resi11 is olJtained from tliffe
rent pla11ts, as the calninus rotang, d1·arrena d1·::ico, aud 
pteroral'pus draco. It cumes both frum the East In
dies and Spanish Am erica; and it cannot be tloul.Hed tha t 
dilfcrent vegetable substances have been conl'oumled. un
der the same- nani e, the 1·ed co lou r having been forme1·ly 
considerrd as s11ffiri1·11t f,o f(t11stitn!e dragon's blood. The 
subst.anrc nf that irnme tlcsc1·iLrd hy Freuch \Hikrs has 
an astriugrnt 1astr , and is pal'tly so luble in watrr. Tl1is 
seems to be the dJ";1g;on•s Llovd of Am erica, in whil'l1 
Proust tl ctected ab1n1t.lanre of tnn. The t.lragon's blood 
"hich cmne-s to tin..; co11nt l'V frum the Emil ln<li es is 
tasteless, and in!'ioluiJlc in \\ at1-r; but it dissolves in al
cohol, which it ting.·s of <i fine. crimson. It dissulvcs 
also in fixed oils, fo.ip; ing tliem re<l. It is in smalI mas.'5-
"s \Hapt in Jeavrs. Culotti· <lark r ed. Powd r r crimso 11. 
Ihittk. Fracturr glassy. Op:i.qur. Mel ts when heated, 
and l't'allily burnR. Thrse pl'operties pl'ove it to !Jc a 
resin. 'Ve must, then, tlisling1iish two distind substan
ces hitherto confounded under the sam t' n::tmr. Accor
ding to Brii;ison, tile specific gravity of d1·agon·s bl ood 
(prol.rnhlJ tlir sp<'ries ''liich contains tau) is 1.20-1 . 

11. Gtmiac. 'This resin is obtained from the guaia
cum officinalt.', a tree which is a native of tile W est Ju . 
dies. The resin cx1:ulrs spontane.ously, and is d1'h-rn 
out melted b_v J1 eating one l'nd uf the wood in 1Jilh1ts pre
yiously bored longitudinally; the melted resi11 1·uns <>ut 
at the ex h-emity fal'thrst. from the firr. Guaiac is of a 
green co!our! has sonH' fi-anspa1•enr), and is brittle. Its 
fractu~e 1s vitreous. When heated, it melts. It has no 

smell and scal'cely any taste. Alcohol dissolves it; but 
watC'r has no effect upon it. 'Vhcu thrown on bul'ning 
coals, it diff11ses a frngl"a nt otlaur. When swallowed in 
powde1· it causes a bu1·11ing srnsation in the throa t. 

12. Botany Bay resin. This resin is said to be tho 
11roduce of tile acarois r rs i11ifera; a tree wliich g1•ows 
abundantly in New liolla11d, especiall) 11ear Botany Bay. 
Sprci ni cns of it were brought to L outlon about the year 
1799, where it was tried as a medicine. Some acco unt 
was given of it i11 governo1· Pliilips•s Voyage, and in 
Wl1ilt"s Journal of a Voyage to New South Wales; but 
it is to profcsstn· Lichtenstein that we are indc.bted for 
an account of its chemical prnprrt ies. The resin exudes 
i:.pontaneously from the tru11k of the singulai- tree which 
yicltls i t, especial ly if the IJal'k is wounded. lt is at first 
flui d, hut becomrs gradu n! ly soli<l when dried in the sun. 
Ar·co r·1li11g to go\".:l'lwl' Pl1ilips, it is collected usually in 
tlie soil which su1To1.1tt.ls the tree, having doulJtless run 
down sp')ntaneously t11 tile. gl'ound. Jt consis ts of pieces 
of ,·arious sizr.s, of a yellow colour uuless \\h en covneU 
with a grr;:11isli-greJ n·u:;t It is firm, yet brittle; and 
when poun :l:.·d, tlocs not st iLk to the mortar nor cake. 
111 t!ic 11101:t li it is l'asily 1·e<luce<l to powder without 
stick in~ to the reet.li. It cum munieates mer·ely a slight 
swtl'tish ast1" inge11t ta5tc. When moderately heated, it 
mrl!s; 1111 hot roals it b111·11s to a coal, emitting a white 
smoke "li icll bs a fr<\.~rant odour something like stol'ax. 
'Vhen t lu·o\\ n in tu tiic fit' l', it incrca::irs the flame like 
pilclt. It romrnunicates tu water th e flavour ur sturax, 
but is insoluble in that liq uid. When digested in alco. 
lrnl, twu-tlii1·<ls tl b:-:u lve: the 1Tmai11ing thil'd consists of 
ouc part ol' exfra.rfivc mattc1·, solulJle in wate1·, and hav. 
irig an astr ingent tastr ; anll two parts of woody fibre an1l 
otlll'r impu1·itie.s, pr l'fcctly tas!elcss and insulublc. The 
solution llas a IJ1·n\n1 colour, amJ ex hibits the apµca1·ance 
a111l tl1c ~rnw ll nf a solution of bcnzoin. \Vatcr thl'ows it 
cl o\rn 111Hll!n<"li. \Vlic11 tlistiJlrd, the 111·oc..lucts we1·e wa. 
tc1·, an cm 11y1·c.1mat ic oil , a.11tl charcoal; but it gives no 
tl'arcs of any ;i.cid, alkali, 01· salt, even when illslillet..l 
with \\ate1·. 

Twelvr. parts were I.mi! · tl in a solution of pure soUa in 
wat 1· 1·. Two p:-u· ts of tlt iJ r ·si n \\Cl'e dissolved; the r e
maining te n pal'ts were floating- on the solu tion, cnhci·ing 
together in rlnrs. No r 1·ystals \\Cl'G obtained by evapo
rati11g JHu·t of the s;)lution; and when salphuric acid was 
lli·opt in to a1wllwr po ;·tion , 1·esi11 srpa1·atcd unAltcred. 
'Vli cn u1ixetl witl1 twice it.-; \\eight of nifric acid, the 1·c
si11 swims una.ltiJn•d on tli ,• s ud'ace; but when heat is ap
pticd, a consitfor{lb!c elfrrvcscence takes place. The d1-
gestio11 was c11nti11uel\ till the e(ft>rvcsrence stopped, 
and the resin swam on th e sul'facc of the liquid, collect. 
cd togdher in clots. It was then srparated by filtrott ion. 
lt hn<.I Inst t1z.th or its Wl'ight. The r rsin thus t1·eated 
had acquil'rd a lli tte 1·i~h taste, was not so easi ly rneltetl 
as 1Jcfo1·e, and alcoh1Jl was capable or tli:ssoldug only 
ouc-half of i t. The solution was brnwu, tasted Jikc bit~ 
tc1· alm ontls; and when mixed with water, let (alJ a yel
low resinous p1·ecipitate of a ve1•y bitter taste. The in
.saluhle 1rn1·1ion mixed with watC'r, but forme d a tu1·1Jid 
liq11 i11, whid1 passc1l thro ugh th e filtre. The nitl'ir acid 
solu tion separated from the resin by fil tration, \\~S trans
Jlarcnt; i ti; colour was yell()w; its taste bittl r: an d it 
tinged substances dipped int,_ it of a yellow colour. By 
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cvnporation i t ) if'ldril ox nli r nci ll, n.n~l ll<'positC'fl a yd. 
lo \\- C' a rth)·-likr t1owd t• 1·. T li is l;tst s uhs l::rnre wa~ i11s11-
Ju1Jle Ill watc 1·. and sca1·,· clv SPl ri liJc in alroh ol. Jt<; tas te 
wa:-: 1 · x.q11i~ilt'I) liittn li k ~ q 11:1ssia. It rnix t•tl \vith the 
salh11, an:I J'l'arlily !-it,._i 1u• tl t he sk in an<I prqw1· _yrH1nv. 

;::l~I r·~:~.~ ;)I: ,'~;~ I \~ ~'/1'.j i11111 : ':' ;\-~ 'i b;: II:;; I' 11\l;:~ :l t J~} : ;\';;.: e .u II ~ 1 ~1 : ~l:! f ;~ 
trl' s~1 h~l.t11 \.'t ". into wld c li tin-; n~ .. iu wa<; tl111 c; con \'1· 1· te 1! 
IJy 11it1·ic acid, tl csrl'Vc!i pa r Urul.11· attenti on. H e s11 'i 

pcds tlrnt .it is capab:1• of p1 ·0 <! 1 wi11.:~ t he s~Hn f' i •:a11grs 011 
all the resm:;: !)lit this conj rc 11 n"~' iias Uet>n vc1 ·1fre1l only 
\\ itl1 1·cga1·d to rolophutdum, wh!cli he found to yield 
equall y a yt•llow bittt.:J' sn!i -;t a1 H"l'. 

1.3. TliL' :J l'Cen resin \Yhich cnnstitntrs tl1e cnh111·in,2; 
mattct· O[ the !caVt'8 ()f fl'crs, Hild afmnSt ;di \ · e.~ Ptabks . is 
im1ulul>lc in water, and s11l11blc in alroliol. F1·on1 t11r.. 
expe1·iu1rnts of l,1·011s t we ll' a rn, that whe!! trentci l wi lh 
OX) urn1·iacic acit.1 it a~s 11ruc·s the colour of a wil11 e1·rd 
le :tf, anti acquil·es the 1· rs i11ous prnp;._·1 ·ttes in i:;reate t· per
foctiuu. 

l-L Copal. This s11b.,ta1m_•, \\ liich deserni:; parti cular 
attention from its impol'tanrc as a varnish, :rn d which at 
first sight seems tu bcl ung tu a <li ~ tinct class f;·otu the 
rrsin, is obtaiucd from the l'lws cn pallinum, a tree whic h 
is a native of No1·th .A111r1·ira; but the Liest sort of copal is 
said tu come from Spa1dsh Ame ri ca. C opa! is a beautiful 
tnins1>are11t rrsinous-like snbs taric l', with a slt.~ht tiugr of 
brown. When hcarcil it mdts like o ther JTsins ; but it flil'
fel's from them in not being solt1hl c in alrohol, 11 11 1· in oil of 
turpentine without perulia1· managcml"nt. Neithm· 1locs 
it disr-;olvc in the fixc~ l · oils 1~ ith the same ca.sc ~s the 
uthcl' resins. It 1·csemhl ~··s gum anime exactly in ap
pe:11·ancc; but is easily clistin.~uishe<l hy the solubility of 
thiS last in alcohol. The spec ific g1·;wity of ropal varit•s. 

RESISTANCE, 01· resislingjorcc, ·in philnsophy, llc
notes, in general, any poWl' l' wl1irh acts in an np11nsite di. 
rcction to anothc1·, i;o as to des t1·oy or diminish its effrct. 

There arc various kinds tJf 1·C'sistance ai·isin.t; from t !ic 
''arious natures an:I p11ope1·tit•s ol' the resisting bodi es, 
and govC'rncd by val'i ous Jaws; as, the resista11ce of so
lids, the rrs1stan ce of Huidst the re8ista11ce of the air, 
&c. 

RESISTANCE of sol1lls, in mrdrnnics, is the forc e "ith 
which the <JUiescent pat·ts of so!ill bodies oppose the mo
tion of' others contig 11 1111s to th em. 

Of tltl'SC there arc t wo kirnls: The first where tlir r e
sisting anti the rcsiste1l parts . i. c. the 1nnYing and qu i
escent bodies, at·c nuly Cl) n ti.~uous, and ch not C!dP ' l';' ; 

~~,,1~vtl~ ~~ti i1:~i ~~S ~·a~~l t~l{!~~=i ~)~~ 1\1~ ~s~~;. 111'!''~~ r\·~~,i;.t a ~:~~ 
which is mo1·e lJl'opr1·ly cai!l' fl fl ·iction; l'ut' the laws ut' 
which. !;ee the ar ticle Fn1CT10N. 

The second case of 1·l'sistann~, is wlwre tlie resis ! i n.~ 
and resisted parts al'C no t 0111} cm1t:~uous, I.mt cul ir' 1·c, 
l1ei11g parts of tile .same rontinued hotly or mass. Thiq 
resistance was fi1·st considet·cd by Galileo, and tnfty p1·0-
11e1·ly be called renitc ncy. 

Theory of the resistance of the fibres of .1olid botlies. 
To conceive an idea of thi .'i r esistance, or r <>n itc n.· y l)f 
the parts, suppose a cylindri cal boiiy su~prncled ,·f:1·ti
cally by one end. 'Hel'C all its parts , be in.; heavy, tend 
downwards, and cu<leavour to separate. the two contigu
ous planes or surfaces where the body is tho weakest; 

hut all tlie pnrtR •.. or common fr,i> ; 1r~ f-ifln hv the 
for·cc with whi ch tht>.f'cl off' tit!'" 1r ... 
Tfrrc thr11 an~ two opp•1.-1i t<> p~•\\ , ~ .. ' ,1f i& 

r :yli111l{·r, ""' hirli t1·11ds to 1.J rt•ai, ii. .,. .. t 1< r )I' e of LOhe· 
s in n of the p ~trts . whid1 r·es ists thr fr.i 1 ;1·l' .. 

LI' 11 •1w the baqe '> f !lw 1 yli ntlrr i:. 1r.c1·1·a,q111 ,.,. lhoit t 
in: 1·<•:1si1!r..:; its Jrngt'i. it i'i "' itl ~·H t 1".\l hn1!1 tl1e r·r ~tanre 
an1l t lw \\righ t will li t" i 11crl'as t•d 1 h1• .,a,mr ratitJ ~ 1 , e 
basl';; and lwnce it ap ~ H'ars th.it <...! r)· indt~1·s •Jf t h1 .,, ' 'le 
matter ancl IPng·n i. wlta tevC'1' t lwi1· ha<.1.i•s a1·et l1are an 
eq1rnl res is tance. wh r- 11 vcl' tir all y 'Hl .. jl('fltl(•il. 

Ilut if th e- le ngth of the rylin d .,. ls i 11iTt~a~cll with11ut 
in c 1Ta~ in ,; its bas(', its wright 1s ilH'l'( ' a.~c d, whill- the 
n~ i stan re. 01~ ~trr11gth ronti~111es un::\l1 0r·rd;. ron~er111t>ntly 
tlw lc· n.; t!ienrng has the cfh·ct of weakening 1t, 01· in
Cl'C'asC's its te ndPncy to l11·rak. 

Henre, to find the g1·N1kst length a cylinckr of any 
matter may havr. when itj11st Urea kq wi1h the addition 
of another given wei.~ht. we 11rrd f)uly take any C,\li11tlcr 
of thr same matt.er. an cl fai;ten to it I he least weight that 
is jnst sufficient to h1·eak it; an rl thrn ronside1· linw mnrh 
it must be len .~the11('(I, so that tlic wei .~!it of tht• part ailcla 
cfl. togrthrr with Ua~ gi\lc>n weigfil, may Uc just rqual to 
that weight. and the. tliing i'I <ltllll.... Thns, let l denote 
the first lrng-tb uf thl" l') li111le1·, c its \Wight, g the given 
weight the ]rn~tlirnt·cl <'yli111k1' i ~ to b<'ar, and w the 
least weight that IJrcaks tlie 7~indcr l, al.so x the lcngtl1 

sought; then, as l : x : : c : T =the weight of thclong

C'8t cylint1e1· ~ou.~ht; ancl t!Jis, togethC'r with the gfren 
Wt'ight g, mu:;t be equal to c, together with the wright 

w; hence then c; + g = c + w; therefurcx = c + 1;-g 
l = the whole lrngt.h of the rylindcr sought. If the cy
linder must just b1·eak with its owu weight, then is 

g = .o' am] in that case x = c ~ ~ l is the whole lcngtll 

t!rnt just breaks hy its own wCight. P.v this mearis Ga
lil eo fount.I that a coppe1· wire, and u. con'>ecpience auy 
other cylindel'Of rnpper, might be extended to 4801 fa
thoms of 6 feet each. 

If the cylin1ler is fixed by one end into a wall, with 
the axis horizontal! v: the force to LH'rak it, a1ul its l'e• 
sistancc tn frarture;will here b~ both ditf<'rrnt; as both 
the weight to e::iusc the fracture, .and tlte rcsistanre of 
the fih1·rs to oppu'iC it~ arc rombi11 c1 \ with tile cffprls of 
the lever; for the weig-ht. to causo the fracture, wlir1hel' 
of the WC'ight nf the IJl'an1 alo111•, or co111bi11ed with an 
ad<litio1rnl weight l1ung to it, iR to he suppose.ti rol\rclcd 
into the rcnti'e of gl'avity, wlH'Tt~ it i."i consitle1·cd as act
ing'" by a lcvt>1· equal to the distance uf that Ct"ntre hcyontl 
the face of the wall whcwe the cylinder or j1thcr pl'ism 
is fixPd; and tlwn the protluct of tlte said whole weight 
and tlistanL'e, will be the momentum ot' f1H'Cf' to break the 
}Jrism. Again. the resistance of the fibres may be sup· 
J>Osell rnllec:ted into the centre of the ti·ani:;vrt'"iC srrti1rn, 
anil all acting therr at the end of a lrvrr equal to the 
vel'tical semi diameter of the section, the lowest point of 
that diameter bring immo,·eahlr, and about wliirh the 
whole diameter tul'ns whP11 tlie prism breaks; and h1•nr:e 
the pl·oduct of the atlht>sive force of the fibrf"s, multiplied 
hy the said semidiameter, will be the momentum of re· 
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sistanre, an!\ must be equal to the former momentum 
whe n the 1wigm juc;t b1·eaks. 

Hence, to find the length a pl'ism will I.tear, fixc1t so 
horizontally, hrfo rc it breaks, eit!u•r by its own weight, 
or by the addition of auy adventitious wci~ht; take any 
length of such a 111·ism, anil load it with weights till it just 
hl'eaks. Then, put ' 

l ~ the l e n ~lh of t his l'l'i sm, 
c = its weight, 

w = the weight that breaks it, 
a= distance ol' wright w 
g = any ~i ven weight to be borne, 
d =its distance, 
x = the length l'Cquirct! to bt'cak. 

ex c.x 
Then l : ~ : : c: T the weight of the !'rism x, anti T 

X ! x = cft = its momentum; also dg = the momentum 

ex' 
ef the weight g; therefore 2f + dg is the momentum of 

the prism x and its addel! weight. Jn like mann er ~cl 
+aw is that of the furmc:· ur shol't prism, antl the 

C:L"' 
~veight that IJroke it; consequently 2[ + clg = !-cl+ aw, 

and x = ,l~!:l-clg x 2l is the leugth sought, that 

just IJrcaks with the weigl1t g at the distance d. If this 
fLW+!cl 

wright g is nuthing, then x = v~- x 2l is the 

length of the prism that just breaks with its own 
\\'l'ight. 

H two p1·isms of the same matter, ha\'ing their bases 
anti kngths in the same p1·rq>iwtion, are suspended hori
zontally; it is evident that the g 1•eatcr has mure wc.ig ht 
than the. lessc1·, both on account of its length, and ol' its 
base; but. it has less resistan ce on occou11t of its lc11gtl1, 
considerC'd as a louger a1·111 of a lc rnr, and !ms only more 
rrsista11re on account of its !Jase; therC'foL'C it cxrccds 
tl1c lesser in its momentum more than it does in its l'Csis
tanre, and COHSE'CJ.llently it must !Jreak more eas ily. 

Hence appca1·s tl1e J'easu11 why~ in making small ma
r1iines and models, pC'oplt ate apt to be mi!:.takt·n as to lhc 
1·esista 11re a11 d st1·engtl1 ofcc1·t~1in l1 uriznntal piecl's. whe n 
tl1t•y romr to rxecutc tliei 1· dc·signs i11 iai·gc, IJy o!Jscni 11g 
tlu.· "amt> 1n·n1w1·tiu11s as i11 the smal l. 

''rlwn tllr p1·ism. fixf'd w1·tirally, is just about to h1·cnk. 
tlw 1·c is an NplililH·ium lH.'t\\'~<' n ijs positi,·c and 1·elativc 
'\'l'ight; aud ro nst·q ncntly !hose t\\O opposite powt•1·s a1·e 
t o 1·rarh uther n•tipl'Orally as t.li e a rm s 11f the lnt• 1· to 
""hii h they Hl'C' applied, rl1al is. as l1 alf the ~iametr1· t() 
trnll' tht• nxis of1he 1wism. On ti1c othl' I' li arnl. 1IH· rr
siHht111·e of a lwtly is ah\ ays rq11al to lhC' grcat<•st \\'('i;.:;tit 
wliith il \\ii\ just sustain in a Y<'l'tiral posit ion, that is, 
to ifs 1 .._., J11t.e weiglll. Thf'1·eforr, substituti11g the alisu
h:ll: \\ 1· t f,u· the 1·rsishrnrr, it appeat·s, that tlir altt:1')
l11 tt• c·1~ 1 ul' a huily, suc;pernlt><l li nrizont:lll) , is to its 
JT la1iv • ·ht, as thr di~tancc of its centre of gra,·ity 
fr111 .!1 Ii '' JI• 111t OJ' axi'i of motion, is to the distance 
of nn ity of its hase from the samr. 

11 f' 11' this important ti-11th. at least of an 
r<j !ll\i.il\.'Hl tu 1t, u:ul to which this is l'etlucible, we owe to 

Galil eo. On this system of r esistance of that author; 
M ariolte matle an ingenious remal'k, which gave bi1·th to 
a Il l.'\\' sys tem. Galileo supposrs that whc1·e the body 
IJ1·eaks, all the fibres b1·cak at once; so that the body 
always resists " 'ith its wlrnle ab~r,lute force, Ol'thc whole 
force that al l its fib res have in the place where it b1·caks. 
But l\fariuttC', finding that all bodies, e\'t'n glass i tse lf, 
br-11t1 lie.fore thry break, shows that fibres al'e to be co n
sit1f'l'e<1 as so many littll" bent sp1'ings, which nc,·cr exert 
t!ici1· whole fot·ce till sfrctrhed to a ce1·tain point, and 
JH'vcr break till r11fi 1·eh · unhl"11t. H ence those nea rest the 
fulc l'l i. !U of the lever, m: lowest point of the fractut·c , are 
st1·dcheU ltss than tli 11se fal't!i ct' off, and conseq uenlly 
employ a less part of tl1eil' force, and break later. 

This c;onsitleratio n only takrs place in the l1ol'izontal 
situation of the body; in the vet·tkal, Ilic fibres of the 
!Jase all break at ouce ; so that the absolute wcigl1t of 
the body must exceed the united re~!stan cl~ of all its fl. 
b1·es; a grcatet· weiglit is therefo1·c.1·cquiretl he1·e than in 
th e ho1·izontal situation; tliat is, a greater weight is re
quired to overcome th ei1· united rcsistan cr_. t han to ove1·
come their se.ve1·al resistances one after auuther. See 
'rnrnEn, strength of. 

RES I STANCE of jluids, is the force with wliich bodies, 
moving in fluid mediums, a1·e impeded autl retarded in 
theit• motion. 

A lw<ly JnO\' in,i; in a Ouiil is resisted from two causcsa 
The fil'st of these is tlic co licsion of the pal'ts of tlt c fluid . 
Fur a body, in its motion, separating tlic pal'fS ot' a fluid, 
must overcome tlie force with which tli ose pa1·ts cohe1·e. 
The scco11d i'i the inertia or inactivity of mattc1·, by 
which a certain force is required tu move 1hc 1mrticlcs 
from tl1ei1· places iu 01·der to let the body pass. 

The r·ctarllation from tlie first ca use is alwa)'S the same 
ill the Same Spacr, wliatC\T l' the velocity rnay I.Jo, the 
body r emaining the same; that ia, the resistance is as tlie 
space run tlii-uugh in t he same time; I.Jut the velocity i!:i 
also in the same 1·a tiu of tlie space run ove1· in the same 
time; and tlic1·cfore the resistance from this cau~c, is as 
the ' ·.clncity itself. 

T)1e resista1H'e frrim the_ scc~nd ~ause, when a body 
movl'S through th!:' same fl11!d with t11m~1·ent \'Clocities, is 
as the squ::i1·e ol' tl1e w l11 city. For, first, th(• resistance 
i~1c1·ea.s<·s ac;c~1 1·d i 11 g fa .the numUtw of particles ur qnan~ 
t1ty nt the Hu11l st1·ud• 111 lhe same time; "hi ch 11um1Jer 
must Uc as the spacl' 1·1111 thrn11gh in that tirnl', that is , 
as tl~ e \•clodt): bu t Ilic rcsis~ance also ine1·t·as<~~ iu pro
portion tu Ilic f~wrn.w 1 t h ." lnch Uie I.wily strikrs a.~ainst 
C\C'l'.V pal'l; which l(ll'tC is also as the YC']orily of tt1e 
IJf)tly, so as to he driuiJlc wit h a double v.elncity, antl tri
ple\\ itli a 11'iplc 0 1H· , &:.r .; thl'rC'fur·c, on !Jotli thrse ac
r_ounis, the l'dHStancC' is as !li e ve locity 111 :1ltiplil•rl by the 
\ Clorit_v, 01· as the scpuu·e of the vcloc.;1ty. Upon the 
whn lo thc1·ofore , 011 account or Loth rauc;cs, viz . the te-
11adty and inutia of U1l' fluid, the hotly is 1 ·r~ i"ileli partly 
as tlic. velocity and pal'1ly ai tile squa1·t} of tl1c \'Clocity. 

Ilut when die !'ame body movrs through different fluills 
"ith the same ve locit), thr 1·esistanre from the second 
cause follc•ws thr pl'Oporlion of the matter t o be re
~~~~tl in Uie ~ ame ti1nc, which is as the <ll'nsity of the 
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Ih nee thel'Cfol'o, 1f tl d,•notcs tlie don<ily ur the llui<l, 
1.1 the nhdty or the body, 

auc\ a and b rc;ustant cuc•ffirirnts: 
thrn adt.•' + b'IJ will be proportional to the whole J'esist
anrr tu the same body, moring \\ith difl""rr11t velocities, 
;n tl1r c;;ame 1lir<'r1ion, through fluids or different tleusi
tit·s. lrnt of the "'~me tenacity. 

But to take in the consideration nf different tenacities 
of fluidi;; if t dr1111tes the trnadty, 01· the cohesion of the 
pa1'1S ul' the fluid, then aclv' + btv will ~e as the sai<l 
whole rcsistancr. 

Indee<l the quantity of rrsistance from 1he cohesion of 
the parts of Ru ids, exn•pt in glutinous onf's, i'> vrry small 
in respect of the ollll'l' 1·csistance; and it alsr> i11rre<1scs 
in a much lower degree, being only as thr 'elodty, wliile 
the other increases as the square of the vt·lorit), and ra
tker more. Hrnre then the term Mv is very small i11 1·rs· 
pect of the other term, adv2; antl consrqurntly the resist
ance is nearly a11 this latter term, or nca1·ly as the ~qua re 
of the vrlority. 'l'li:s rule has been employl'd by must au
tho1·s, aud is very near the truth in sluw mutions; hut in 
nry rapid ones, it differs consider·ably from the t1·11tl1, 
ai; we shall perccin Uclow; not indeed from thr oruission 
of the small term ctv, due tu the cohesion, but from tl1c 
want of the full counteqll'essure on the hinder pa1·t of 
the b1.dy; a rnruum cithe1· pct'fect or partial, licing left 
brhillll tile bot1y in its motion; and ali;o perhaps to some 
compression or accumulation uf the fluid. against the 
fol'e pao·t of,tloe body. 

Resistance and rdardation arr used indifferently for 
each other, as being both in the same }ll'opnrtion, and 
thr. same resistance always generating the same 1·ctal'da
tion. But with rrgard tu different bodies, the same re
sistance frrqucntly generates diffrrcnt rrta1·dations; the 
resistance being as the quantity of motion, and the 1·e
tardati11n as t~at of the ccleo·ity. 

The retardations from tl1is rrsistance may he com
pared togcthel', by Com1rn.ri11g the rrsistance with the 
gravity or quantity of mattrr. It is drmnnstratcd that 
the resistance ol' a n Jit1de1·. \\ hirl1 mflvrs i11 the lli1·rc
tion of its axis, is eq~rnl to lhe weight of a rol11mn of the 
fluid, whose bas(' i'i l'f(llfll to that of the CJJindl:'I'. ancl its 
altitutle equal to tlie l1l·igltt thl·ougli \\ !tirh a body must 
fall in vacuo, by the force of gr:nit). to arquit·c the vc
Jurity of the 1110\ in;.; body. Sn tl1clt if a drnnlrs the at·e:.\ 
of the face 01· end or the c) lind<'t', 01· othrr p:·isrn, ,, i1s 
vdocit), and It the spet·ific graxity of th~ lluitl; then the ..,, 
altitude due to the velocity -o being 4g• the whole resist. 

,,IJ an-02 
ancr, or motive forre 1n, will be u x d x 4g = 4g; 

the qua11tity g being = 161 \ feet, or thr spncP a 
a bod\ falls in varnu, in tl1e first serond of time•. An1l 
the rr~\.,tanre to a glol>l' of th? same tliam"ter would be 
thr half or tliis. L .. t a ball. for instance. of3 inr!H's di
ameter, hr mond in \\at et· "ith a rcll'l'it.) of' 16 frf't prr 
second hf timr: 1111w frnm exprrimrnts on 111~11d11lu1M, 
aml on falli11g bodii·s. it has lier11 found. that HU-; is th~ 
crlrrity whi ha l.rndy acquirts iri rallini; fro•11 tlie hf'ittht 
of 4 feet; thcl'ef1wc tile weight of a rJlindrr of watt•r of 
3 inchl's dirunrtf·r,, and 4 foet high, that is, a \\ 1·i;ht of 
about 12 lb. 4 OZ. IS tqua) to the resistance u{' ti1" C) Jin-

<lcr: an<l conscqnently the half of it, OI' 6 lb. 2 <n., i1 
anv1 

that of the ball. Or, the formula 4g gi1•cs 

.7854 x 9 y 1000 16 16 
--144')('4-,-6--= 

196 oz., or 12 lb. 4 oz.; for the 1·esisla11ce or the cylin
(]cl', or 6 lb. 2 oz. for that of the ball, the same as brfor,. 

LC't nnw the t'esistance, so discovered, be dividet.I by 
the weight or the body, an<l the quotient will show the 
ratio uf th<' retarllation to the force of gravity. So if 
the said ha.\\, of 3 inches dianwtcr, is of cast iron, it "'ill 
w"igh neal'ly 61 onnres,or 5~ lh.; arnl the res!fitance be. 
in,E;" 6 lb. 2. oz. or 98 ounces, thc1·1..~fure the l'C~1.sta11re be
ing to the gravity as 98 tc1 Gt, the 1·eta1·dntl1111,. or re
tarding forre, will be tf• or 1 f· the fnrre of g1·av1t.' br. 
ing 1. Or thus; beraust.> a thr. area of a g1·eat circle of 
thC ball, is =pdJ, where d is the <liamct1·r, anti p = 

.7854. therefore the resi!itauce to the ball ism= P'~~111 ; 
and hrrausl' its Slllirl content i11 w = j ;ul3 , and it'i weight 
s'\J7,dJ. where N denotes its spt:cific gruity, the1·{'fore 
Ji\·iding th(' resistanre or motirn f111·ce m by the weight 

w, gin~~= 1
5~'~l~:g = J the retardation, or 1·cta1·d

ing fo1TC, that of gr:wity bein,!; l; \\ hich is tl1c1·(·f:1rc as 
thl• s'luare of the vehcity tli1w·tly. an·I as the diameter 
invrrst·ly; and this is the reason why a large ball o\·t'r· 
comes tlir rrsistance better than a small one, of the 
same 1lcnsity. 

R>:snTANCE of Fl1tid .MeJi~ms to the Motion of Falling 
Bodies. A body freely <lesccrnling in a fluid, is acrdrra· 
ted by the relative gravity or the ~ody, (that is, the dir
f<'rcnc·c liet ween its own absolute gravity a!ul that ol' a 
Jikr bulk of the ftuitl.) which continually arts upon it, 
yf•t not rquahly, ac; in a varuum: the t'("SiJoitanre or llie 
fluid ocrasion" a 1·ctar1lation, oi- dirniuutirrn or arcl'lna
tion. "hi ·h dimunition iurreasts with the velodtJ of the 
IJocly. Ilrn~·e it happeus, that !ht•1·e is a cntain Vt'lority, 
whirh is tl1l' g1·eah·st that a IJolly ran acquire by falling; 
fm· if its wlority is such, that the 1·csi"ita11re: a1·isi11~ from 
it hrromC's rqual to the relative wriJ:;ht of tl1e bodJ. its 
motion ran hD no longer acule1·ab·d; for th" motion hrre 
rontinu~lly g<"1H'Tatcd liy tlir nlatiV(' gravity, will be de
stroyed liy the resistance; or the forrr of rec;i.,tanre will 
be rqual tn the relative g1·a,·ity. an!I till~ b uly forcecl to 
go nn Pquahly: for·, after the v1.'liwity is anivrd,atsuth 
a tkgrrC', that the 1·rsisti11g fo1·cc is equal tu tl1e wright 
that urgrs it, it will inet•case 110 lont;i"I', and the glolle 
must aflc1·warrJ continue to dr.,rcml with that Yelodty 
1111ifo1·mly. A hotly <·011ti11ually com1's ncarrr awl tJC'an·r 
to this ~reateAt r1..·lnity, but <'<tll Ut'V\'I' attain accul'i\tely 
to it. Nl)W, N and 1& hl'ing the spvrilk g1· .. witirs or the 
~lolir a111l tiuid. N - n will lu- Ille relative g1•:n ity of 
tlif' p;1o1Jc a11tl the flu iii. anti therl·fot·e w ..;. fpdJ (N - n) 
is thl' wt•iglit by whicli it is ui·gl'd d<,wnwat·l.1; al~o m = 
pnd2-02 --sg is the resistance. as abu\·r; therrff)re thrse two 

must Lie rqnal when the velority ran lie 110 f;-u·ther in-
• 111£'11:2 

creased, or m = "lV, that is~ = j p~ - n), 

or n-vs = t1
6 d& (N - n);an<l hence v =~ 11• dg x);-: .>J 
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i• the soicl uniform or greatest ,·clocity to whieh the ini; by its own weight, &c. see D1·. Hutton"• Select Ex
bocly may attain: which is evidrntly the g1·eater in crciscs, prop. 29. 30 . St. and S2, pa.ge 221! &r .. 
th"' sublluplicatc p1·opol'tion of 'V the diamrtcr of the RF..SISTHCE ef th i: Jlir, is the 11.nT~ \"\1tl~ wh1c!1 the 
ball. But 'V is always = v' 4gfs, the velncity gene- motion of lwclies, p cH·titularly of proJ rctiks. 1 ~ J'e ta1·ded 
ratf'd by any accelerative force j in clesr.r illing th.c by the opposition of t!1c air or atmosphere. See G•N· 

space s; which bciug cam1;~ nwith the former, it l"iEr;,~~ ~i~fl~~~:~"::~1id~~i1e g eneral lawf.i of the .• ·e~i:it-
givcs s = ~d, when J is = -,.-; that is, the great- :~~ei~~c~:i;;sr7t~~:i~1 .~:~t~,~~h~~~c~;~f (;~;,~~1: ;t;;:~~i~'; 
est velocity is that which is generated by the acce· in the different stations or J'C!.;ions of the atmosph~1·e. 

lerating force N-: n in passing over the space. jrl, or~ pr~!~ti•;~::s~~n~;cl~~. t~1: 1~:,:vit~'~:~c"~;i~~l'~~~ci~nc~~;!~tc~~~ 
of the diameter of the ball, or it is equal to the velocity their ftightand range by it. Before the time of Mr. Robin8, 

generated by gravity in describing the space N -: n X ~te:va; t~~;;.~~t ~~a;r~l~i~~,~:i~t1~1~~ch~~l:~1 ~,.:0i~~~1 i~l~:~~f~ 
~ ·t. For example: if the ball is of lead, ·which is about ~=~:~~~~ t~r~~ 1r:1~0a;~~~;1 ~;~ c~~:-~~~)1;7/~~~~ 1~;:t\~~1~~lsuus~~~~ 
11! times the density of water; then N = t t!, n - 1, rntly exact for the com mon practice of gunne1·y. But 

N - n = N-:- n = tOi = v, and N-:- n + 4tl = 1 d ~~~~'gt~"a::::af~;1f1;~:~db c~,~~1;~~~~~cl~::~~Y~~\etsi:~no1·~~: 
= 1 Sj.rl; that is, the uniform or greatest velocity of a ball lity enormously gt·eat, and by no means to be rejected 
of lead, descending in water, is equal to that which a wi thout incurring the grossest enors; so much so, that 

heavy body acquires by falling in vacuo through a space :,~!l~:~a8~1;~l~f wtl~!~h 0~at1l~~=; ~1 i:!~~ :~~i~ i~n t~ev~~~u~ 
cqu~l tu l Sf of the diameter of the ball, which velocity range to 20 01. so miles, or mc!'e. To determine th., 

is -v = 2 ../ ~tlg x N -: n = 2 Vt 3idg = s v 1 s jtl near- ~i~:~~~i~;.\~~i~i~~s.;~!~~~~g~~ ~~~15c:::.~:n~i!r;:~~;i~~~ 
ly, or a times the root of the same space. dPgrees of known velocity, against Iii~ balistic pendu-

Hcnce it appt.>ars, how soon small bodies come to their lum~, µlaced at several ditferent clistanccs, and su disco
gi·catcst or uniform velocity in descending· in a fluid, verec.J by expel'iment the quantity of velocity lost, when 
as watt•i·, antl how very small th~t velocity is; which ex- passing through those clistances, 01· spaces of ai1·, witlt 
Ji)aans the 1 cason of the slow precipitation of mud, and the several known degrees of celerity. For having thus 
small particles, rn water; as also why, an pJ'ecipitations, known, the velocity lost or tlestroy ed , in passiug over a 

~~l~:::_gm and gross p~u tlcles descend soonest, and the r;1::~!,:~1~~-c~;eiT~:o~~:~~~:~·~1~e ~;~~~~1~f~1::~~5 ;;rril:~~~~ 
F'arther, where N = n, or the density of the fluid is drnm nl?c1ty between the greatest and least, or between 

equal to that of the body, then N _ n = 0 , consequently the v_eloc1ty a~ the mo~th o~ the g111_1 and that at the pen
t he vclority and distance Uescended are each _nothing, . t1uli11!1 )_; that is, k~o~vmg t.rn ~·rloc1ty "' th_c space s, anti 
anrl the body will just float in any part of the fluid. the tune t; the rrs1st1ng fu1·ce JS thence easily known, be-

th!~~·~;7~~~ t~\;~~1~,:l~~H~~t:_!~ll!~~l11~:~ at~:;a~:~~:,:~~~ ing cqua1to~01· ~'where b tlenotcs the weigl1t of 
tity, or the forre and motion tend the contrary way, that the ball, and V the medium vrlocity above-mentioned . 
j -; , the ball will ascend up towards the top of the fluic.J by The balls employed upon this ocrasin11 by Mr. R ob ins, 
a molive force which is as n - N. In this rase, then, were leat.len ones, of i'I of a pound weigilt, nnd -f of an 
the body asrendiug by the action of the flni<l, is moved inch c.Jiametc1·; anti tu the !ll('d inm velocity of 
exactly by the same laws as a heavier body falling in 1600 fret, the resistance was 11 lb., 
the fluid. Wherever the body is placed, it is sustained 1065 feel, - - . - - - it was 2~; 
IJy the fluid, :rnd rar1·iet1 up with a force equal to the dif- but by the theory of Newton, brfore laid down, the fur
frrrnce or the wr.ight of a qua11tity of the ll11id of the mer of these should be 011ly 4J; lb., and the l"tter 2 lb. ; 
same bulk a~ th e body, from the weight of the body; so that, in the f1H'me 1· case the l'Cal 1·esista11cc is more 
there is thrrrfure a forct' whlch continualJy acts equably than double of that by the theory, bt•ing increased as 9 
upon the body; Uy which not only the action of gravity to 22; and iu t he lesser velc•city the increast! is from 2 to 
of the hotly is c~unteracted, so as that it is not to be 2j. or as 5 to 7 only. 
considr:- rcd in tins case; but the bfldy is also carried up- Mi·. E<' ull.>1• has i;liown, that the common cloctrine of 
wards by a motion rqwably acceleraied, in the same man- r<"sist:tnn' answrro;; pr('tty writ when the motion is not 
n('r as a body hravie1· than a fluid d{"scends by its rcla- very swift, but in sw!ft n;otions it gives the l'Csio:.tance 
tivr gravity: bul the rquability of acceleration is destroy- less that1 it ongh t to br, on two accounts: 1. Bt:cau;;e in 
ed in the same manner by the resistance, in the ascent quick mot:hnc;. the air d'J e~ not fill up the Apace hrhind 
of a bndy lighter than the flui1l, as it is des tl'Oyed in the the btlflj' fast ~nr111~h tn press on the hi11d e1· parts, to 
descent of a. body that is heavier. couuterUalann the wPight of thr al mnsphere on the fore 

For the rn·~umstauces of the corrcsp.on<lr;nt velocit;r, pa1·t. 2. The density of th~ air b.t·fore. the ball being in
sp~ce •. a~HJ h~1e, &c. ~f a b.ody rnovn,~ 111 a Hu1d m creasrll h\ the <puck motion. wall press mo1•e strongly 
wl,,r~~:t ,':/rOJCctcd with a J!veu nlocity, or descend- on the fu 1·c part, an<l so will resist more than lighter aii· 
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in its natm·:.l state. lie has shown that Mr. Ro\Jins has 
rcstraiuccl his rulf' to Hlocitics ntJt cxccl•ding 1670 feet 
per second; '' lil',"','U!'i lnl1I he cxtcndetl it to £Tt'alc1· vclo
dtits. the rt•:iult mu-;t li11vc bcrn r1Tom·ous: aml In· gi,·cs 
anothc1· fonnuLl himsd r. aml deduces conclusions dilfcr
iug frum those of ~Ir. Uobius. 

Mr. Rollins haYing p1·0,·cd that, in very great changes 
of vrlorit.b the rc:-.i"tancc <locs not acrurat (' ly follow the 
duplicate J'atiu of Ili c \clocity, lays du w11 two }IOSitions, 
\\hicli he thought might be or SOtnC SCl'Vice in the lll'aC
ticc of artilkt·J, till a more complete and acruratc tlie-
01·y of resistan '·e, and the cliangrs of its angmcntation, 
may he obfai1ll'1l. The fi1·st of these is, that till the l'elo
city of the prn,icctilc su1·passcs 1100or1200 feet in a se
cond, the resibta11cr may be t•stcemed tu l>c in thu dupli
cate 1·:\tio of the vt·hcity; and the sccuml is, that when 
the velocity excre<ls 1100 or 1200 feet, then the abso
lute quantity or the resistance will be near 3 times as 
g1·eat as it shoul<l be by a compal'ison with the smaller 
velocities. Upo11 these pl'inciplcs he proceeds in a111u·ox
imating to the actual l'anges of pieces with small angles 
of elevations, viz. such as du not <·xrcr<l 8° or 10°, which 
bu sets down in a ta!Jle, compared with their correspond-

ing potential l'anges. Ilut we shall see pl'C.irntly that 
thcsr pos1t1011s a1·c both \\ilhout l'ouruJatiun; that lhel'C is 
no su?h thing as a s.uddrn 01· abrupt change in the law 
of 1·cs1stancc, from tne sq narc of the \'clority to om· that 
gives a<J11a11tity tl11·ec times a.-; murh; but that the diangc 
is slow a11t1 gra1hrn.I, co11ti1111nllJ from the ~mal!Pst to tlic 
highest velocities; an<l that the inc1·cased rrnl l'Csistanre 
no \\here l'ises liight'r than to about double of that wliicL 
Newton·s thcu1·y gin>s it. 

'rhe subject or the rrsistancc of the air, as begun by 
Robins, bas IJcen }H'oserntcd by D1" Hutton, to a very 
grrat extent and variety, both "ith the \\ liil'ling·ma
chine, anti with cannon.lJalls t>f all isizrs, l'rom 1 lb. to 
6 lb. weight, as well as with figul'l'S of many othe1· dif
ferent shapes. both on the fo1·c pa1·t anti ldnll 1rnrt of 
them, and with Planes set at all val'icties of angles ol'in. 
clination to the path 01· motion of the samr; from all 
whirh he has oUtaincd the real l'Csistance to bodies for 
all velocities, from 1 up to 2000 fret per scconcl; tog1•tl1-
er with the law or the resistanrc to the same bodv for all 
different velocities, and for different sizes "ith ihcsame 
\'Clocity, anti also for all angles of inclinatiou. 

RESISTANCES OF DIFFERENT BODIES. 

• Vclo,~<ty he~;;:~\ .. I Lorge hemisphere. Cone. I I I '":!':j,~ce 
p d ---- ------ -·---- Cylinder. Whole power of 

"1::~ . fl~~i:•· I fl~~;<:e. 1o·ou~~~:de <~~~; ~i~~ I .~~Q I ~~o;; l<he velocity 
4 .048 .096 .039 .048 .109 .090 .047 

~ :~~; I :~~~ I :~~~ I :~~~ :~~; I :!6~ I :~~! I 
7 .H.L .284 .!23 .129 I .298 .278 .\25 I 
B .184 .368 I .160 I .168 .382 .360 .162 
9 .233 .464 .199 .211 .478 I .456 I .205 

10 .287 .573 .242 .260 I .587 .565 .255 
11 .849 I .698 .292 ·.315 .712 .688 .310 2.052 

!; ::~~ :~~~ I :!~~ :!~~ 11:~~~ I :~~~ I :!;~ ;:~!~ 
H .573 I 1.154 .478 .512 1.166 1.145 .505 2.031 
15 . 66 1 1.336 .552 .589 J.346 11.327 .581 2.051 
16 .754 , 1.538 .634 .673 1.546 1.526 .663 2.033 
I 7 .853 J.757 .722 .762 !.763 1.745 .752 , 2.038 
JS .959 1.998 .818 .858 12.002 11.986 I .848 2.044 
I 9 1.073 2.258 .922 .959 2.260 2.246 .949 2.047 

~~12.5~~~~~~1~ 

p~;~','. , l-·'.:_l--~~1-.'.:_ __ i~1-·~~ l--~~1--'.~1~:~:_ 
1 l! 3 4 5 6 7 8 9 

In this table are contained tho resistances to several first with the flat side, and next the round side roremost; 
forms of bodies, when moved with several tlegrees of vc- the diameter of this, as well as all the following figures, 
locity, from three reel persecon<l to h>enty. The nan:irs being 6} inches, ~nd therefore the area of the great cir
of the bodies arP at the tops of the columns, as also which cle = 32 square inches, or.J of a square foot; then in the 
end went fol'emost through the air; the different velocities 5th and 6th columns are the resistances to a cone, first its 
are in the first column, and the resistances on the same vertex, ancl then its base foremost, the altitude of the cone 
line, in their several columns, in avoirdupois ounres and being 6-} inches, the same as tlte diameter of its base; in 
decimal parts. So on the first line are containe<l the re- the seventh column the resistance to the en<l of the cylin
aistances when the ho<lies move with a velocity of three der, anti in the eight, that against the whole globe or 
feet in a second, viz. in . the second column for the small sphrre. All the numbel'S show the real weii;hts which 
Jaemisphere, of 4 s inches diameter, its resistance .028 oun- are equal to the resistances; and at the bottoms of the co .. 
ces when the flat side went foremost; in the third anti lumns are placed proportional numbers, which show the 
lourtb columns the resistaDces to a larger hemisphere, mean proportions L . - •• · • • 



RES 

one a11other, with any vclodty. Lastly, in tlie ninth 
column a1·e plncetl 1 he exponents of the power of tlic ve
locity which the rrsistances in the eight column bear to 
eal'h other, viz. whi ch that of the ten-feet \'rlocity bearR 
to earh or the l'ollo\dng ones, the medium or all or them 
being as the Q.04 [lO\\'CI' of the velocity, that is, ve1•y little 
above the square or second p'1wer of the \'elocity, so far 
as the rnlocitie& in tl1is tali le exte11d. 

F'l'om tl1is table the fullowing inferences arc easily tle
ducrd: 

RES 

RESOJ,UTlON, in chemistry, &c. the reduction of a 
mixed body into i~s com11onent pal'ts, 01· fir~t principles, 
by a propt::I' anal) sis. 

RESOLUTION, in rnnsic, is when a canon or perpetual 
fu.;ue i!i not written on a line, or 1in one part, Uut all tho
rniccs that are to follow the guitle 01· first \'oice arc writ
ten SC'paratcly eitl1er in score, that is in St'pa1·ttte linM, or 
in separate parts, with the pauses each is to oliserve, and 
in tile proprt· tone to each. 

RESPIRATION consists in drawing a certain quan
tity of air into tnc Jimgs, and throwing it out again al~ 
ternatcly. Whenever this function is suspended, e\'en fOl' 
a very short time, the animal Uies. 

t. That the resistance i~ nearly in the same propor· 
tion as the sU1·faces; a small increase only takir1g place 
i11 the gl'eatcr surl'aces, and for the- g1·cater velocitie.l'i. 
Thus, by cumpa1·ing tog1~ther the numUc1·s in the second 
ani\ thin! co lumns, for tile lrn.s r.s of the two hemispheres, The fluid respired by animals is common atmospheri .. 
the areas of wbich bases arc in the pr\1po 1·ti on or 17i to cal ail·; and it has been ascerlaine<l by cx pe1'in1cnt, that 
32, or 5 to 9 very nea1·ly, it appears Umt the numlJers in no otl1c1· gaseous body with wl1ich we are arqu~inted. can. 
thoo:;c two columns, expressing the rrsi . .,tanccs, are nearly be substituted fot· it. All the known gases have bren 
as l to 2 ot· 5 to 10, as fat• as the velocity of 12 feet; but tl'ictl; lrnt they all prove fatal to the animal which is mJd~...._ 
nl'tcr that, the resistances on the greater surface increase to bl'l.1athe them. Gaseous Lodi cs, •~s fa1· as t·rsµiration is 
gradually more and mo1·e above that proportion. concerned, may be divided into two classes: 1. Unres-

2. The rcsistancl~ to the same su1facc witl1 different pira/Jlc gases; 2. R cspirablr gasr.o;; . See Am. 
velocities, is, in these slow mot ions, nculy as the square I. 'l'hc gRsrs l:ielo11gi11g tu tlir first class are of suf'h & 

or the velocity; Lut gratlually incJ·eascs more and more nature that they calilrnt be drawn int1J the lun.;s or an 
rt/Jo,·e that 1u·oportion as the vdority in creas·'s . This is animal at all; the epi.~lottis dosing spasmodically whcn
manifest frum all tile c11lu mns: and the index or the power e\'Cr th£'y ue applied to it. Tu thi9 class belong carbo
ol' the volority is set down in the ninth column, for ;.he nic acid, and pl'olK1.bly all tho other ac iLI g:\ses, as has 
rcsistancrs in the eight h, the medium l>eing 2 .04; by wl1id1 bern ascr1·tai11cd by the experiments of Pilatre tie Ruzier. 
it appears t\1at the resistance to the same Uody is, in these Ammoniacal gas belongc; to tlir same class; for the lungs 
s low motions, as the 2.04 power of the vdocity, or nearly of animals suffocated Uy it were fuuntl Uy 1,ilatre not to 
as the squ:u·e of it. gh'e a gl'ccn col(Hll' to vegetable blues. 

s. The 1·om11l rrnls, antl sharp ernls, of solids, suffer JI. The gases belonging to the scco1u] class may be 
lt•ss rcsista11rt• than !he Jlat al' plane rnLls, ol' tile snme th-awn into the lungs, anLl thrown 011t again, without any 
diameter; hut the slia1·prr end has not always the less 1·c- oposilion from the respiratory orgnns; of com·se the ani
sistanr('. Tilus, tltl'. r:ylinder, anti the flat ends of the mal is capable of respiring them. They may be dil'ided 
bemiS(lherc and ronr, have more l"l'sistance, than tile into fonr s11bo1·dina.te classes; 1. The fi1·.c;t set of gasrs 
round or slrnl'Jl ends of the same; but the round side of occasion death immediately, but produce rrn visible 
tl1c hcmio;;pltcrc has less resistance than the sharper end change in the blond. They occasion tile animal's death 
of the c1111c. mc1·cly liy depriving liim of air, in thr same way as he 

4. The resistance on the ln::.se of the hrmisph err, is to would lie suffocated Uy I.icing kept untler water .. The 
that 011 thr round, or whole sphere, as 2j to 1, instead of only gases which belong to tliis class a 1·c hydrogen and 
2 to 1, as the theo1·y gives that 1·elation. Ali:io the ex- azutir. 2 . The second set or gases ocrnsinn death im
prrimrnted 1·rsistancr, on carh of thcsr~ is nearly ! more mediately, hut at the same t1111e thcv produce certain 
than thr quantit.r assi.~nctl by the theorJ'• cliangt•s in the Ulootl. and tlrrH>fo1e kill, not merely by 

5. Thc 1·esistancc trn the base of the cone, is to that on dcp1wrng the an11n~l or air, but by cc1·tai n specific pro~ 
tie Vel'tl'x, nr•ady as 2 T3o to I; and in the same ratio is pcrtics. The .~ases hdm1giug to this c lass arc carburet
radius to thr sine nf llie angle of inclination of the side of cd liyd1·ogen. sulp!iurr.ted hytfrogen, cnl'lrnnic oxide, anti 
tlie con<' to its path or axis. Sn that, in this instance, perhaps also nitJ·11us gas. s. rl111e tl1i1·d set of gases may 
t.l1e rrsistanre is directly as the sine of tlte an1;le ol' i11d- Uc b1·cathed for some time" itlrnut dest roying the animal; 
dr 11re. the transrCJ'sC sPction being the samr. hut death rnsues at last. prorided thci1· action is Ion.CJ' 

6. \\'li en the liind er parls 11!' bodies <tl'e of diffe1·c11t enough cont inued. To this class brlong tlit 11itrnus ox id~ 
forms. thr 1·c.o;; ista11 res arc dim·rent, thougl1 the f(H'C-pa1ts nnd oxygen gas.. 4. The four1h set rnay be Urcathcll any 
n1·e l'':artly alike and rqu.11; O\\'ing; pmbably to thr dil'.. Jcn,;th of time without injuring tl1e anim" I. Air is the 
frl'rnt prrs~u1·rs of the ai1· on the liind e1· paJ·ts. Tl1us, only gaseous body bclo11gi1tg to this da'is. 
thr l'C't.:.istrrnrcto 1\oc fore-pad oftl1ecylindn, is less than on It has been lt)11g· knnwn that an animal ran 011Jy breathe 
lh t• c•rprnl flat ~111facr of the rone, nJ· ol' tho hcmisphr 1·c; a rertain q11a11tity of air for a JirnitrLI timr; afte1· which 
brrau-;r the h111drr pa1·t of lhr C) lintier is more pressed it becomrs tlic must deadly poison, and }H'oduces snft'uca
or· 1>11shrd by ~hr following ai1· than those ot' the ol1H•1· two lion :,ts dfcctually as tlic mn'st noxi ,11s grt", or a total 
fignl'es; also, for the s~mc 1·e:tso11. the base ol'thc hemi(- absence. of air. It was suspPcteLI Inn.; n.;-o, that this 
plir1·1..• s11ff<·1·~ a ks~ t·rslstanr~· llrnn that of the cone, and change JS owing to the abso1·pthn of a pa1·t ol' the air; 
thr 1·11111111 imle. o{ the ht·n11!-,phcl'e Jess than tile \\liulc anll M~yow mad e a number of' v1 ·1·y igC1iio11s experiments 
sphrrr. iu 01·dc1• t o pt·uve the fact. Dr. Priestley nnd ~lr . Srlicele 

n .. :SJST \r\Cfl. o~ the filJrcs of solid Uodies is more pro- de111011strn~1..·d, that the qnantity ol'oxygrn gas Ill atrno:-
perly calkd colicsao11. phcric air 1s t.11minished; aud Laroisler tlemuitstrated, in 
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1T7o, that a 'juantity of cal'lion1c arnl ga., whirh ~itl not 

~~~~v~~.~~~y t~~~blr~'~I:i' ;.c~~.as [~u:~~si '~fi~~~.~~~~~ i~l~~jc~; 
Lavoi11ie1·, and mauy other philosophers, who cn111irmcd 
anti extrndrd his f.tt:ts, that 110 animal can live in ail' to
tally destitute of oxygl'n. E \'C'll fish, wl1irh do nnt sensi
hlJ 1·cspi1·e, die Vt'l'J soou if the water in wliich tlu•y live 
j,OJ dctn'i\'t'd of oxygcn ga~. F'1·ngs, which ran susprud 
theil' respiratinn at pie su1·t•, tli~ in about forty minutes, 
if the water in which they ha\'C lrnen confi11c<l is covered 
o \'l't' '' ith oil. Insects antl worms, as Yauc1uelin haB prov
ed, exhibit precisely the same phenomena. 'l'l1f'y requ ire •ii· a'l ,v<•ll as othrr animal;;, and <lie like them if they are 
drp1·i\'t'1l of it. They diminish the quanti~y uf oxygen in 
the air· in which thC'y live, and give out, by respiration, 
the n1·y sa111e producls as ntl1c1· animals. \Vorms, which 
-a1·c moa·c retentive of life than most other animals, or at 
least not so much affectcc.I l>y poisonous gases, abso1·b 
evcl'y pa1•ticlc of tlie oxygen contained in the air in which 
they are confined, before thC"y c.lie. Mr. Vauquelin's ex
periments WCl'C made Oil the gryllus Yiridissimus, the Ii· 
max tlavus, ant.I helix pumatia. 

The quantity or air rc•pireu differs nry mnch in dif
ferent animals. Man anc.I hot-blooc.led animals al'e un
dE'r the ueccssity of b1'cathi11g constantly; whereas am
phibious anin1als have a certain power O\'er l'espiration, 
and ca11 susJH!ml the function altogether for· a Jimited 
time. DI'. Barclay has ascer-tained that these attimals 
ac11uire a much grcatet· command over their r·rspiratury 
organs by habit. Fish do not breath at all, and consume 
so little ai1·, that the smaH 1101·tion of it hdd in solution 
by the water in which they swim is suftkient fur them. 
It appears that the numbci· of respirations made in a given 
time tliOCrs considerably in different men. Dr. Hales 
reckons them at 20 in a minute. A man on whom Dr. 
Menzies made experiments, breathed ouly 14 timi!s h1 a 
minute. .Mt· Davy informs us that he makes between 26 
and 27 in a minute. 

The <p1antity of air drawn in and emitted at enry 
respit•J.tion must ditrer considerably with the size of the 
man and the capacity of his lungs. Ur. Menzies found 
that a man draws in at a medium 43.71 cubic inches of 
ai1· at C\'Cl'Y inspiration. Dr. Goodwin has cnnrludcd, 
from his cxperimentr-. that, after a natural expiration, 
the mean quantity of air which remains in the lungs 
amounts to 109 cubic inchrs; but Menzies hns l"tH.leavour. 
ed to pr-oH that the number ought to liarn been 1 :-9. Mr. 
ha"i ascertained that his lungs, afte1· a fu1·ce<l expiration, 
!,lill l'Ctain 41 cubic inches of air; after a natural-expira
tion thc..·y contain 

118 cubic iuches 
Afll'r a natural inspiration 135 
Afte1• a forced iuspiration 254 
By a foll forced expiralion arter a forced inspiration, 

be thrrw out 190 rubic inches 
After a natural inspiration :"8,5 
After a natu1·al rxpiratiun 67.5 
Lrt us nnw ernlcavour to trace the changes produced 

by respirtltion. These arr of two kinds, namdy: 1. The 
rhang\!~ produrc<l t1p()n the air 1·espired. 2. Changes 
produr1•d upon the bloml exposrd to this air. Each of 
these n~turally claims our .attention. 

I .. For our k.no\\:lcdge of the changrs produrrd upon 
the au· by l'Csp1ralton, we a1·e rhieflJ indcbu~u to f>1·iut
ley, Cigna, Mrnzies, La,·oisicr and Srguin, and .Mr. 
Davy. 'fhcsc changes are tbe fullirning: I. l1al'l of the 
ail· 1·espi1·ed dis;>.ppC'ars. 2. It bcr11111ts i111prt•g11afrd with 
carbonic acid. 3. It is loaded \\ ith wate1· i11 the state of 
vapour. 

I. From the cxprrimcnts of Dr. Men~ies, it follow~. 
that one-twentieth of the air iuspired <lisapvrnrs i11 the 
lungs. This agrees p1·etty nea1·Jy with the cxpel'iun:nts 
mac.le with great care by Lavoisitr; au accouut of \\-l11da 
he was emploJed in drawing up whcu he was murdert>d 
by 01·<lcr of the French usurpers of that per1otl. Ncillm• 
do the experiments jiublishrd lately ~y Mr. Davy, and 
which apµrar to have been pe1·f'ormed with much prcri. 
sion, differ much from those of D1 .. Menzies. Accoi·d
ing to l\fr. Davy, about 1 ).-th of the 'lir h1spil'cd disJp .. 
pears during respiration. 

Conrerning the portion of the air which disappear.q, it 
has hitherto been the grneral opinion that it is the oxy .. 
gen only, and that the azote remains the same after re
spiration as before it. Thesf! conclusions wri-e the con
sequence of the ex pcriments of La Yoisier, \\ hu announced 
the non-alteration of the azutu of the atmospl1crr at a. 
very eal'ly period of his l'esea.rchcs. This condusion 
seems to have been the consequence of tlie opinion which 
he entertained, that air is merely a mechanical mixture 
of the two gases, oxygrn and azotir; for when he first 
adopted it, his apparatus was nnt delicate enough to mea
sure small changes; and he does not appear tu have af
terwa1·ds examined the azutic rrsiduum with much at. 
tention. Mr. Davy has rende1·ed it probable that a por. 
lion of the azote o( the air as well as its oxygen d1sap
peus during 1·cspil'ation. 

Accol'ding to Dr. Menzies, at cvc1·y respiration 2. 1885 
cubic inches of oxygen gas are consumed. Now, 2.1885 
cubic inches or that gas amount to 0,68669 grains troy. 
Supposing with Hairs, that a man makrs 1200 respira. 
tions in an hour, the quantity of oxygen gas cu11sumetl 
in an hour will amount to 824.028 grains, and in 24 hours 
to 19776.672 grains, or4J.2104 ounces troy. This quan
tity exceeds that found by other chemists considerably; 
but the allowance of oxygen for every respiration is ra. 
ther too great. Indeed, from the nature of Dr. Menzies's 
apparatus, it was scarcely possible to measure it acru· 
ratcly. Accol'ding to the last cxprrimrnts of La\'oisier 
and Seguin, a man, at an average, conc;umrs in twenty
four hours, by rC'spiration, 32.48437 ounces troy of oxy
gen g"s' that is to say, that a quantity ol' oxygen gas, 
equal to that weight, disappears from the ai1· 11 hich he 
i·~spires in 24 hours. Acco1·ding to l\fr. Dav~, the ave1·
agc quantity of air which disapcars during C\'ery 1·rspi. 
ration is t.4 cubic incli; of which 0.2 are azote anc.I 1.2 
oxygen. This, allowing 26 rrspirations prr minute as 
was the case with Mr. Da\'y (the subject or the cxpe1·i
ment), amounts in 24 hours to rather more than SS 
uunres of air; or prrcisely to 4.68 ounces of azote, and 
33.54 or oxygen. This tloes not differ far from the re
sult obtained ~y Lavoisier, excepting in the azote, whirh 
the F'renrh chemist neglected altogether. We may consi
der it therefore as approximating to the trnth as neal'iy 
as ran be expected in thr present state of the science. 

2. That the air tbrown out of the lungs contains car-
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bonic Acic1, may be eMily ascertain~d by blowing it 
Um1ugli a tube into lime-water, which i111n1t't!iatr1y be
comes milky; and the bulk of the g..,c, may be l'f-itimall'd 
Uy putti11g a po1·tion of air from the )uugs into a g1·ad11-
ated ju stunding O\.CI' mercury, introtlucing a little IJa
rJtic watc1·, or pu1·e sot.la, to absorb the carbuuic add, 
Rud ob1:1rrving the diminution of bulk in consequence ol' 
thi.s ab'iorption. Accot·ding to Lavoisier, a man in 24 
hours thr·o\\sout f'J-1.Jm his lungs at an ave1·agealwut 15.73 
ounces tl'oy or ca1·bunic acid. From the experiments 
or l\lr. Davy, on the other han<l, it follows that at el'ery 
txpiration about 1.1 cubic inch of carbonic acid is emit.
tcd, wltkh amounts in 24 hours to 110 less than 37 ounces. 
The difference between these two set~ of exp:!'t·iments is 
enormous, a1HI claims a mo1·e complete experimental in
vestigation t() detrrmine whrthcr tile pro1tortion of this 
gas emitted IJy dift'l.went in!liviiluals, or by the same in
dividual at dift'creut times, d11es not differ essentially. 
This supposition is surely ve1·y p1·obahle, ac.; it tallies 
with what we know to be the case in other excl'etions; 
and if' it p1·oves true, would throw more light upon the 
nature of respiration than any thing which has liithe1·to 
asce1·taincd. In the mean time, till farther experiments 
decide the point, we may consider Mr. Davy's conclu
eions as nearest the medium of the two, because they co1·
rcsprrnd with the earlier experimcAts of Lavoisier, and 
remove a ''ery striking anomaly which appears when we 
compare Lavoisier's cxpcrinu·nts on the 1·espiratlon of 
the guinea pig with those 011 the respiration of man. He 
put a guinea pig into 708.989 g1•ains troy of oxyge11; and 
aftr1· the ani1md had l.11·eatlu·d the gas for an hour, he 
took it out. He found that the oxygen gas now amount-
ed only to 592.253 f>'" 
Consequently there ha<l disapea1·ed 116.736 
'nie cat·bonic acid gas formed was lS0.4:-2 

'l'he gninea-pig consumed in 24 
hours - 5.8368 oz. 

troy of oxygen gas, and emitted 6.5236 oz. 
of carbonic acid gas. l\l;tn. on the other hand, consumes 
in the same time S2.484S1 oz. of oxygen gas. and emits 
only 15.73 oz. of carbonic aci<l gas. The oxygen gas 
conc;umrd by the pig is tu the rarlJonic acid gas emitted 
as 1.00: 1.12: \\hl'rNlsinmanitisas 1.000:0.484. Ifwe 
could dcprnd tJpnn the acrnl'acy nf each or these expe1·i
ments, tlir."' woultl pro,·e bryoml a doubt, that the chang
es 1noduC'C'd IJy the rrspi1·atio11 or the pig are different, at 
Jrast in drgrPr, from thosC' pmdured in mitn; but it is more 
prolrn~lt· tlrnt some mistake has happened in one or other 
or thr rxprrirnrnts. 

3. It jq nut 80 easy to determine the proportion of wa
ter rn1itted from thr lungs mixed with the air expired, 
as it is that of tlir rarb11nk acid. Accor1ling tCJ the ex
pt>rimrnls ul' Or. Ualrs, it amounts in a day to 20.4 oz.; 
but hiq mrthocl was not sHsrcptilJle of g1·cat accurac·y. 
J\11-. l.avoisin, on tho oth1tr haudt estimates it at 28.55 
ounrrs; but thi, 11rn11ortiun srems 1·athcr to have bcrn 
tht> rrsult of ralrulatinn thnn nr any tli1 ·cct measurement. 
It ra11 only hr rnrn;i11t·red thneforc as an appl'oximation 
to tlu" h·uth, and 111 us t probably a vny imperfect one. 

Ill. Lrt us now rrultavour to ascertain the changes 
prndurrd on the blood by rf·1tpiratit ,n. 'l'hr. whole of the 
hlnocl i"i proprllt>fl from the heart to tht lungs, cirr.1!1ates 
through the ves.cls of that organ, and during that cu-cu: 

fot;on it i~ exposer. tn ttic h11hlence or Ute ail' \\ l1ich the 
a111111al is co11stantly d1·a\\ i11.~ i11to the lungs. Now cer
tain rhanges ~t·e p1·oil11ce<l 11po11 it by tliii; a rtwn . w l1 irh 
l1avt• ht·1·11 !Hll'tl,y trar·rd by the CXl)el'i111c111.., of' P;·irst lry, 
Cig11a. Ft11i1Troy. Hassenfratz, Brdrl11rs, \Vatt, anti aborn 
all LI) tho"it> of Mr. Da\'y. Tht•'ic chan.~es, as f.1r as we 
are ar q•1ainted with them, are the following: I. The 
!JI mil :thiol·bs ail". 2. lt ar<111irrs a Onl'id 1·rd coln11r, 
and the ch) le disappears. 3. It emits cal'lmnic a<·i1I, anLI 
JH!l'hapci cai-bon. 4.11 emits water, anil pel'i1ap.-; h)dt·ogl! 11. 

A~ the az,,te which has s1·p,.,rat<•d from the air during 
respiration is nut to be found in"fhe pro<lucl.-; or 1·espi1·a
tir1n, we must conrlucle that it h;v; brc11 absol'l>cd by the 
blouil. Tiie experiments of Mt'. Davy have 1·c11llcred it 
cxcrcdingly probable that the air is al.iso1·bcd unaltered 
hy the bloo<l; that it is afterw:tl'ds deromposed by that 
liquid; an<l that the portion of azote which is usclt>ss is 
given out again, an<l mixed with the air in the l1111gs. 
The following facts render this opinion prob~ble: When 
hyd1·ogen gas is rcspi1·ed, no pa1·t of it is abso1·brd or 
disappears, nol' art:' any po.dth·e cha11ges {ll'oducetl on the 
hl·wd. But when thr gaseous oxide of azote is respired, 
it diminishes in quantity, while at the same time carbo
nic acid is e\.'olved as usual, anc.1 a quantity of azotic 
ga., makes its appea1·ance. Now, as this azotic gas did 
not exist separately in the air before respiration, it must 
have been 1woduced by the decomposition of the oxide uf 
azote; but its quantity being much less than the azote 
containrd in the oxide of azote which hatl disnppca1·ed, 
it follows that at least a part or tltis hlst gas had been 
absorbed by the blood unaltered; and if a i•ut is thus 
abso1·betl, why not the whole? Jn that ca•'.! the azotic gas 
must have been separated from the blood, in co11i:.cquencc 
or the suUs(·qucnt decom1•ositio1\ of the oxide of aMte ab
so1·bed. Now, as ah• is comp·lsed ol' precisely the same 
ing1·edients with the oxide nl' azntr; aml as a portion uf 
the azote, as well as of tl1e oxJgc11, of the air 1·cspired, 
disappears; it is reasonable t11 suppose that the ai1· is 
ab•orbc<l by the blood, a11<l that the azutic gas which is 
dcvelnpcU is th1·own out of the blood in co11sr<p1e11ce of 
the tlcCOnlJ)OSition or the air al.l:sorbe<l. But f'al'fher, if 
the oxygen of the air was alone absorbrd bv the blood 
during ruspiration while the azotc remain~ una! • ·ed, 
OX) gen gac, nught to answer the same purpoi;cs as air. 
This gas, however, cannot be respirrd without orca~i1111-
ing c.leatl1 at last; and when it is res pired, the p1·opol'tion 
of oxygen which disappears in a. given time is mud.1 
smaller than when the air i!i respired. Thu-; '"hen 18~ 
cubic inches of oxygen ga5 wc1·e breathed by ;\11" Davy 
for half a minute, 11.4 cubic inches nf the gas dis.1ppcar
etl, whereas 15.6 cubic inches disappear in thr same time 
when common air is respil'e<l. This i"I a dem 11 n ... t1·ation 
that the whole of air is useful in r es.pi 1·ation, ~rnd not 
mc1·rly its oxygen; anti if 51) , the air must be absor·bed. 

2. It has been long known that the IJlood whid1 flows 
in tht' VP.ins is of a da1·k-1·edtli sh purple colour, whereas 
the arterial blood is of a fl u1· id !')rarll't colour. Lower 
obsl'l'vrd th.tt the colour of \C'nou~ bl1)f)tt wa ., cunvrrtetl 
into that of artc1·ia.l d.u1·i11? its pao;'iage th~·ough the Iuugs. 
No ch)' le r~n be tl1st111gu1~h c1I b) it'i white colour in the 
blood aft~r 1t h,l..., pao;c,ed thr1111~h tlic Inn .~.;. The rlrnn"'e~ 
then, winch take P.lacc upon 1hc apprar.111cr of tht: hl~od' 
arc two: I. It acqu11·es a florid red colour; ~.the chyle tO: 
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Ul.11f 01!<'{1}n:tt. "' Low~r l1;mo'?1r lrnow that the change 
wa., p1·~1'1urrtl by the ;.\ir, and Mayow attcmptc<l to pro\C 
U1<tt it \':•h hy a1Jsol"bi11g a part or the ail'. But it \\as 
not till Dr. l'J'icstlt•y tlisconrcil that venous blo:J<l ac
qui1·l's a sca1·lct rol11111· \\hen put in contact \\ ith oxygl'll 
5as, and a1·tHial blood a dark 1·e<l coloul' when put in 
ro11laet with h)d1·oge11 g~Lc;; ol', which is the same thing, 
I hat ox)gc11 gas insti-111tly gin:-s renous blood the colou1· 
ol' arterial, anc.1 h)<lrogen, un tlH• cont:·ary ghes arterial 
blood the culn111· of 'tcnous blouli; it was not cill then that 
11liilosopin•1·s began to allem1)t any thing like an expl<.1.· 
naliun or the phenomena of respiration. 

'l'lic bloud is a fi11it1 of so complex a nature that it is 
not easy to :1sccl'tain the clrn11gcs pn1duccd in it IJy ex
posure to dirfr1·cnt gases out or the butly; a;1tl even ir that 
could be done, we h<H'C no mcthnJ ur proving that the 
dfrcts or these gaseous bodies uprm the coagulated IJlootl 
m•c the s:imc as they would bcon the blood in its natural 
statr, ci1·ctdatin:; in the vessels of a living animal. The 
facts which have been ascertained al'c the following: 

1st. It appears from the expe1·iments or Priestley, Gir
tannrl', aml 1Jasse11fl"atz, that whfn venous IJlood is ex
poscc.1 to OX) gt•n gas confined over it, the blood instantly 
assumes a sn\l'let culour, and the gas is tlimiuishetl in 
hulk; tl1c1·efurc pal't of the gas has i.Jcen abso1·1Jed. .M1·. 
Davy inc.1(•etl coulc.1 nut pc1·ccirn any scusi!Jle diminution 
of the bulk of the gas. 

2d. The same change or colour takes place \Yhrn blood 
is exposed to common air, and in that case the tliminu· 
tion of the IJulk of the air is rather more sensil.J!e. 

3d. Venous blood exposec.1. to the action ur azotic gas 
conti11urs u11altcred in colouq neither docs any percepti
ble diminution of the gas rnsue. 

4th. Venous b!uod expnscd to the action of nitrous gas 
bccoinl's of a deep purplc;and about one-eighth of the gas 
is absorbed. 

5th. Venous blood exposed to nitl'Ous oxide Lecomes 
or a Urightt'I' pu1·ple, e:ipecially on the surface, antl a con
shlrralJie pot·tion of the gas is absorbed. 

6th. Venous bloot.1 exposed to i.:arbonic aci<l gas be. 
comes of a browuislH'ed colour, much da1 ker than usual, 
and the gas is slightly diminished in bulk. 

7th. Car!Jul'etetl hydrogen gas givrs venous blooc.1 a 
fine red culou1·, a shade dat·kel' than OX) gen gas does, as 
was fil'st olJSfl'\fc.1 by Dr. Bcc.ltlocs, and at the same time 
a small portion of the gas is abso1·bed. This gas has the 
prope1·ty of p1·cnnti11g, 01· at least greatly retarding, 
t!ie putrefaction of blood, as was first obsrrvet.1 by Mr. 
Watt. 

8lli. 'Vhrn arterial blood is put in contact with azotic 
gas, or carbo11ic aeill gas, it gra·!11ally assumes the t.la1·k 
colour of venous l.Jlnod, as DI'. P1·iestlcy fout;d. Tile 
same 11liilosophcr also obs~nctl, that arterial !Jluod ac. 
quired the colour of \'t'nous IJluml when placed in vacuo. 
Conscqm·ntly this alteralion of roluur 1s owing to some 
change which takes pJace in the Uluo<l itself, independant 
of any ext1•r11al "gent. 

The arterial I.JI wd becomes murh more rapidly and 
deeply dat·k-co1ouretl \\hen it is tcrt in cont~ct \\ilh hy· 
drogen gas placed above it. \Ve must suppose, there· 
fore, that the }ll'CSfllCC or this gas accelHateS anc.J in
rreaSt'S the changf, which would ham taken place upon 
the blooc.1. \\ itltout any external ageut. 

9th. l f arterial blood is l<'ft in roulart with o'<ygrn gaR, 
it g1·ad11ally ;.\ASUmcs till' saml' cl:u k f'ulo111· wliirh it woultl 
ha\t' arquirell in ,·arno, 01· in rn11t:~ct \\ ith h)'drogrn; and 
al'trr Iii is ch:rnge OX) gfn ran no longn nst1we il., 'i!'arltt 
rolou1·. lt is 1llt·l'el'111·e u11ly npr.n a pnrt of tlir IJlood that 
the OX) gm acts; antl at'tL·1· this pa1·t ha!'l u11dt•1·gnne the 
rliangl· '' lilrh occasions tl1r tJ;u·k. rulou1·, tho IJhmc.l loscs 
lhe }Ill\\ el' of lu•ing affcCt(·d IJ) OX)"[;l'll. 

10th. ~ti'. UasscufnHz pourec.1 into ,·cnous lJlood a 
quantity or nxyr.mriatic add; the lilood was instantly 
tkcomposcd. and assurrn:t1 a deep anti . alm~st 1.Jlark co
lou1·. \Yhu1 he poured commo'n muritttic ant.I into blood, 
the colour was not altc:rrt.1. Now ox)'·muriatic arid has 
the properly of ginng out itq OX) gm 1·t·adily; conse. 
CJ11rntlv the lllack colon1· \\as owing to the in!:llatat comUi. 
natiun"of a pa.rt of the blood with oxygrn. 

Su~·h arc the phcnuuu·~rn. pl'Odt.iccd upon tl~c blood hy 
tile ddfcrent gast•s out ot tlte body; but the ~ctr nee is not 
far uw.igh alh·aucell at p1 ('Srnt tn be able to fxplain 

~\·.~:~1u~1~c~ ~~~~il~~a~~1:11:~ i:; 1 ~1111;('r;111g~,h~Y 0~~·~;~~,1~at~r~1~:1~~: 
the Hol'id rci\ colou1·, a.1111 the diqaµpra1·i11;; of tile ch) Ir. 

S. 'f'liat carhunic acid i'i emitted from the lunge; t111ri11g 
expi1·ati1111, has been full) asre1-tainrtl; !Jut wliclhcr it is 
fu1'>11cd in the Inn.~!';, atcordingtu tlw thC'nl') of' La\oisii•r, 
by the Co111hinatio11 of the OX) gen of the :tir \dth Ca&'bon 
emitltrtl Uy the l>l1}tHI, or is P111ittl'd ready-formrd from 
the blooll at the same time tha.t the ai1· is abso1·bed, is 
uot so obvious; but the latter opinion is more probablr, 
:i.nd inc.1ct·c.1 follows from the suppns1tlon l11dt air is ab· 
surbrd without decomposition . 

4. It is much mo1·c reasonable to conclude that tl1e 
watCl'y va11our which cxhalt•s from the lungs along with 
the ai1· expired, has be('n 1·mitteil from the lJlooil, or from 
the l'essl'ls of the lungs. than to suppose \\ith Lavoisier, 
that it is fo1·1m·d in the lungs IJy the combination of the 
oxygen or the ail· with hydro_;t"n cmittcc.1 rrom the blo0tl. 

:From the }H·ecec.1ing cnume1·ation or facts, we may 
conclude that the following rhangt's arc proc.1ucctl by reP
piration: Tiie blood, as it passes through the Jung.;;, ab
so1·bs a 1101·tion of air, ant1 carrirs it along with it 
thl'ough the bloo<l-vessels. During the circulation thi:j 
air is grndually decomposed by the blood, its oxygen 
and part of its azote entering into 11ew combinations, 
whiL· at the same time a portion or azotr, or carbonic 
ncil!, and watrr, is evolved. 'Vhcn the IJlood nturns to 
the lungs, it a!Jsorbs a new tlose of ail', and at the same 
time lets go the azutic gas, ca1·bonic acid gas, an.I watl·ry 
\'apour, \\ hich had been formetl during the circulation. 
The same changes are again rt•pe:\trd, anti the samC' sulJ. 
stances emitted, eve1·y time the IJlood comrs to the lungs. 

1t ic; pl'ol>able that, tlul'in; a considerable pa1·t or the 
dav, tl1u·c is a consta11t inllux of cJ1, le into the blood; 
and we arr certain H1at lymph is ron~tantly Hoviing into 
it. Now it appears, from the most accurate ol>"iCr\'ations 
hith('l'to madr, that neither cl1yle no1· lymph cnn1a.ins 
filirina, \\ hich fo1·ms a VE'l'Y ron~picuous part or the blood. 
Thhs fibrina is employed to supply the waste of' the mus· 
rles; tl1r must actin• pa1·ts of the body, and thC'1·eforc, in 
all prohi\bility. requir!n~ the mnst frequent sup11ly. Nor 
can it bl' doubted that it is employed fu1· other uc;rful 1rnr
posrs. Th~ qua11~ity or fibrina i11 tl1r hlonrl, then, must 
be cuust.rntly diminishing, anc.1. tliel'cfure new fabrina 
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must be constanlly forme<l. Ilut the only suhstances out 
of which it can be formed are the chylc and lymph, nci· 
ther of which contains it. There must, thcrl:fore, be a 
continual decomposition or the chyle and ly1uph going on 
in the blood-vessels, a1\ll a continual new iurmatiun of 
filJrlna. Other substances also may be fot•med; but we 
are certain that this must be f.ormed tbel'C, because it 
does not exist previously. Now, one gt·eat end of respi
ration must umloubtcdly be, to assist this decomposition 
or chyle, and complete formation of hlood. 

It follows, from the experime11ts of Fourcroy, that 
fibrina contains more azote, and less hydrogen and cat·
bon, than any of the other ingredients of tlie blood, and 
couseq uently also than any of tlte ingl·edients of the 
chylc. ln what manniw the chyle, or a part of it, is con
ve1·te<l into fiUl'ina, it is impossible to say: we are not suf
ficiently acquainted with the subject to be able to explain 
the pl'Occss. But we can see at least, that carbon and 
hydrogen must be abstracted from that ]Jart of the chyle 
which is to be converted into fihrina; and we know, that 
these suhstances a1·e actually thrown out by re~piration. 
'Ve may conrlu<lc, tlu~ n, that one use of the air absorh
ed is to abstract a quantity of carbon and hydro
gen from a pa1·t of the chyle b;r: compound affinity~ in 
such proportions that the remamder becomes filinna: 
therefore oncern.l of re.spirati.on is to form fabrina. Doubt
less the other i11g1·edients of the blood are also new-mo
dilietl, though we know too little of the subjtct to throw 
any light upon it. • 

But the complete formation of blood is not the only 
adYantage gained by respiration: the te.mpel'ature of all 
animals depends upon it. It lias been long known, that 
those animals which do not hl'eathe have a temper·ature 
butlvery little su1,el'ior to the ml'tlium in. which they live. 
'.l'his is the case with fishes and many msects. Man, on 
the contrary. antl quatlnq>C<ls which breathe, have a 
temperature cousitlerably higher than the atmosphc1·e: 
that of man is 98°. Birds, who hl'eathe in proportion a 
s till greater quantity of air than man, have a temperature 
equal to 103° or 104°. It has been pt·oved, that the. t1..· m~ 
pet'aturo of all animals ~s proportio.nal to the quantity of 
air which they breatl1e tn a g1ven t11ne. 

'£hese facts arr sufficient to demonstrate, that the heat 
of animals depends upon respiration. But it was not 
till Dr. Black's doctrine of latent heat became known 
to the wol'lrl, that any explanation of the cause of the 
temperature of breathing animals was attempted. That 
illustrious philosopher, whose tliscove1·i es form th~ basis 
upon which all the scientilic part of chemistry has been 
reared, saw at once the light which his doctrine of Jatent 
l1eat tht·ew upon this part uf physiology, and he applied 
it very cal'ly to explain the temperature of' animals. 

Accortling tu him, part of the latent heat of the ail· 
inspired liccomcs sensible; anll. of course tl1e temperature 
of the lungs, and the blood that passes tlu·ough them, 
must be raised: and the blood, thus heated, comm uni
cates its heat to the whole body. This opin ion was in
gcniouc;;, but it was liable to an unanswCl'ab lc objrction: 
for if it was t1·ue, the temperature of the hotly ought to 
be greatest in tlie lungs, and to diminish gradually as the 
distance from tl1c lu11g11 increas('s; which is not t1·ue. The 
theory, in conseq11rnr.e, was abandoned enn by Dr. 
Black liimsrlf: at least he made no attempt to su11pol't it. 

Crawfor<l an<l Lavoisier, who considered all the changes 
operated by respiration as taking place in the lungs,, ac· 
counted for the origin of animal heat almost precisely 
in the same manner with Dr. Illack. According to them the 
oxygen gas of the air combines in the lungs with ~he 
11ydrogen and carhon emitted hy the blood. Durm.; 
this comhinat.ion, the oxygen givrs out a gnat quanti ty 
of calo1·ic, with whirh it had l.ieen combined; and this 
caloric is not only sufficient to suppo1·t the tcmpcl'atur~ 
of the body,. but also to carry off the new-formed water 
in the state of vapour, and to raise considerahly the 
temperature of tl1e air inspil·ed . According to these 
phi!Gsophers, then, the whole of the caloric wllich sup
ports the temperat11re of the body is evolved in the lungs. 
'Theit• theory accordingly was liable to t)1e same objec
tion with Dr. Black's; but they obviated it in the follow
ing manner; Dr. Crawford found, that the specific ca!-:->
ric of arterial bloo<l was 1.0SOO, while that of rnnous 
blood only 0.89~8. Hence he conclu<le<l, that the instant 
venous hlood is changed into arterial hlood, its specific 
caloric increases; consequently it rcqllit•cs an additional 
quantity of caloric to keep its trmperaturc as high as it 
had been while venous blood. This addition is so great, 
that the whole new caloric evolved is employed; the 
temperature of the lungs must necessarily remain the 
same as that of the rest of the hody. During the circu
lation, arte1'ial blood is grad.11a1Jy convertell into nnous; 
consequently its specific caloric diminishe~, and it must 
give ont heat. This is the reason that the temperatu1·e 
of the extreme parts tlf the body does not diminish. 

This explanation is certainly ingenious, but it is not 
quite satisfactory: for the diff'erence in the specinc ca
loric, granting it to be accurate, is too small to account 
for the great quantity of heat which must be evolved. It 
is evident that it must falJ to the ground altogethe1·, pro
vided, as we have seen l'eason to SU)ilpose, that the car .. 
bonic acid gas and water are not form ed iu the J ungs, 
but <luring the circulation. 

Since the ajr enters the bloo<l, and combines with it 
in the state of gas, it is evident that it will only part at 
first "ith some of its caloric; and this portion is chiefly 
employed in carrying off the carbonic acid gas, the azo .. 
tic gas, and the water. For the reason that the carbo. 
nic acid Jea\•es the blood at the i11stant that the air enters 
it, seems to be this: '.fhe air combines with tile IJlood, 
an<l pa1·t of its caloric unites at the same instant to the 
carbonic acid, and converts it into gas: another portion 
con\'erts the water into Yapour. r:l'he r est of the caloric 
is evolved during the cfrculation, when the oxygen of' the 
air co1111Jines with l1ydrogen and cal'bon, and forms wa .. 
ter and ca1·bonic acid gas. 'l'!te quantity of c~do1·ic 
evolved in the lungs seems not only s ufficient to cal'1·y off 
the carbonic acid and water, which the diminution or the 
specific caloric must facilitate; but it seems also to raise 
the temperatm·e of the hlood a little higher than it was 
before. For Mr. John Hunter constantly foon<l that the 
heat of the heart in animals "'°' a <l cgree higher than 
any other part of the body which lie examined. N ow 
this cou ld srat·crly happen, uulrss the temperature of the 
blood was somewhat raised during l'espiration. 

Thus we have seen two uses which 1·e,;piration serrns 
to serve. Th~ first is the com1~letion of hlood by the for. 
matwn of fibrrna; the secon<l ts the maintaining of the 
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trmperature of the bo1ly nt a particular •tantlar<l, not
\\ i t h~ tantl1ng the li rn l \\ lli r h j., rnntioually giving out to 
tl1 e colllt' l' '-un·o11mli113· bHd1 e- .,. But thcl'C is a tl11J<d pu1·· 
posr , \\hirh t•xplain-; \\ liy th e nuimal is kill eel S'> suddenly 
"htn re~p i 1'.tl1 m i-s sto pped. The drculation ol' ~he blood 
is alJ!>olutd) m ·(.' t' S!o!ar) fo1· tlll' cuoti11uance of life. Now 
the IJl iJUd is C'i1·culatl'll i11 a great measure by the alter. 
nah' r1111 t1·artio11s nf' th r larnrt. It is necessary thal the 
l1eart should r ontrart 1·egub\l'ly, otherwise the circulation 
could 11ttl go on. But the lica1'l is stimulatccl to conh'act 
by the blood: anil unlc~s blood is made to undcl'go tile 
change pt•oduccd by respi1·ation, it ceases almost i11&ta11. 
faneously tu stimulate. A!i tile llloud recch·es OX)'gen in 
the lungs, we may conducl<' tliat tl1c presence of oxygen 
1s m•ressary to its stimulct.ting power·. 

HEST, the ronti11ua11cc ol' a hotly in the same place, 
111· itc; ront.iuual applicatiou or contiguity to the same 
pa1·ts or tile ambient or contiguous bodies; anti, the1·efU1·e, 
J'i u11poscd to muti1;11, S1•e MoTJON. 

llEST, in mu~ic, the same with pause. 
Ri,!STAURATION, in ai·chikcture, the act of repair

ing those parts of a 1.rnildinb that are gone to decay, in 
sud1 a manner as to give it its original strength and 
Ucauty. See Ancnn.·...:.cTURE. 

RESTlO, a genus of the tJ·iandria ol'der, in the diCl',ria 
class of plants. The male calyx is au ovate spike of 
membranac.cou11 srales; the corolla is proper, hexapeta
lous, and pt>rsistent. The female calyx and corolla arc 
as i11 the male; the germrn is 1·ouru1ish and is sex.sulcated; 
there arc three e1·ect and p~rsistent st) les; the capsule 
is roundish, with six plaits, and is rostratcd and trilo
cular; tlie seeds are obloug anti cylindi-ical. There are 
twenty-eight species, all natives of the Cape, some of 
them resemhling rushes; aw.l used for making b1•oorns, 
thatching housrs. &c. 

RESTITUTION, of medals. See MEDAL. 
RESTORATIVE. See MEDICINE, and. MATERU 

l\1F.DICA. 
RETAINER, in Ja,Y, a servant who does not contin

ually dwell in the house of his master, butouly attends 
upon special ocrasions. 

RETAINING FEE, the first fee gi,.en to a serjeant 
or coHnst>llor at law, in ordea· tu make him sure, anc.l 
vrevent his pleading on the cuntt·ary side. 

RETARDATION, in ph)·sics, the act of diminishing 
the velocity of a mo,·ing body. See RESISTANCE. 

RET.E MlllABILE, in anatomy, a small plexus, 01• rwt
work, of vessels in the brain, surrounding the pitutlal'y 
glan1I. Sec ANAToll\'. 

RETE MucosuM. See CuT1s. 
RETENTION, is drfinl'd, by Mr. Locke, to be a 

faculty of the mind, wherel.iy it keeps or retains tl1ose 
simple ideas it has once recei\·ed by sensation 01· l'dlcc
tion. 

RETENTION, is also used in medicine, &c. for the state 
of contraction iu the solids or vascula1· parts of the budy, 
which makes them hold fast their proper contents. Jn 
this sense 1·eteution is opposed to evacuation and excre
tion. 

RETICULA, or RETICULE, in astronomy, a contri
,,.ance for the exact measu1·ing the quantity of eclipse~. 

The recticule 1s a little frame, consisting of tlurteen 
fine silk.en tlu·eads, equidistant from each other, and pa-
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rail el, placed in the forti. of object gJaqqrq of trloeco11rg; 
that is, i11 th(' place "hc1·c thr ima,t;t' of thl' l111nin~r·_t i'i 
painted in its full extent; 11f t' Ons••qut•nc<', thr1·el'ore, the 
tliarn ctct· of the sun 01· moon i-; i-ict.•n div11\ed info twt>h·e 
equal parts or digits; so that to find the q11a11titJ of tl1e 
eclipse, there is nothing to do but to m1mbt'a' thr lumi .. 
nous and the dark parts. As a squar·e retirule is only 
pro11er for the diameter, not for the c11Tumferenrc. of the 
luminary, it is sometimes mat.Ir: r irrular h) dr~rn1ng six 
concentric e11uidistant circles. 'J'his l't'JH·escnts tlle phases 
of the eclipse perfectly. 

Ill!:TlNA, in anatomy the expansion of the optic nerve 
on the internal surface of th<" eye, whercupu11 the images 
of objects being 11aintt>d, am imp1·r:ssed, anti by that 
means com·eyed to the common sensory in the bl'&ii1, 
\\ lie1·e the mind views anti coutC'mplates their idras. See 
OPTICS. 

RETORT. in chemistry, a kind of hollow sphe1•ical 
vessel. St•e CHE.lllSTRY. 

IlE'l'RAXIT, in law, is where a plaintiff comes in 
person to the court wl1err his action is brought, anll de
cla1·es he will not proceed in it, in \\ hich case the action 
is barred fot· eve1·. A rt>traxit diffe1·s from a non-suit 
in this, that it is always whe1·e the plaintiff' 01· demandant 
is pe1·so11ally in court. See N0Nsu1T. 

ll.l!:TRENClUt'.IENT, in the art of war, any kind of 
work raised to co\'er a post, and fortify it against the 
enemy, such ns fascines loaded with eal'th, gabions, bar-
1~cls of earths, sandbags, and generally all things that 
can cover the men and stop the enemy. But retrench
ment is more particularly applicable to a fosse bordered 
with a parapet; and a post fo1·tified thus is railed post 
retrenched, or strong post. 

Retrenchments are either general or particular: gene
ral retrenchments are new fortifications maclc in a l•lace 
besieged, to cover the besiegers when the t•ncmy become 
mastel's of a lo1lginent on the fortific"tioti_ that they may 
be in a condition of disputing the ground inch by inch, 
and putting a stop to the enemy's progress in expecta
tion of l'elief. 

RETROGRADATION. or RETROGRESSION, the act 
or effect of n. thing moving backwaa·dri. 

The retrograde motion of the. planets is an a.ppareut 
motion, whe1·clly they seem, to an observer µJared 011 the 
earth, to move backwards, or contruy to tl1e signs. Sec 
ASTRONOMY. 

R~TURN, rcturna, or retnrna, in law, is used in di .. 
vc1·s senses. Return of writs by sheriffs and bailiffq is 
a certificate made by them to the court, of what they 
have done in 1·elation to tlic execution of the writ direct
ed to them. This is wrote on the back of the writ by the 
officer, who thus semis the wl'it back to the court 
from whence it issued, in order tlrnt it may be filC'll. 2.. 
Return of a commission is a rertHicate or answer sent 
to the court from whenre the commission issues, con
cerning what has bt>en done by the commis«1ioners. 3. 
Returns, or days in hank, are certain days in rach termt 
a)lpointrd for the return of writs, &c. Thus Hilary term 
has four returns, viz. in the kin~'s bench, on the day 
nrxt after the octave, or eighth day after Hilary day: 
on the day next after the fifteenth day from St. Hilary: 
on the day after the purification: and on the next afte1' 
the octave of the 1n11·ification. ln the common pleao, i~ 
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eight 1lays of St. Hilary: from the day of St. Hilary in 
:lil'tccn days: on the day aftet· the purification: in eight 
days of the p111·ification. Easter term has five returns, 
viz. in the king's llench, on the day next after the fif. 
tee nth day from Easter: on the day next after one month 
from Easter: on the d;\y next after tire weeks from 
Easter: and on the day next a[ter the day following 
ascension (lay. In the common 11leas, in fifteen days 
from the feast of Easter: in three weeks from the feast of 
Easter: in one month from Easter day: in five weeks 
from Easter day: on the day after the ascension-day. 
rrl'inity term has four returns, viz. on the day following 
the second clay after Trinity: on the day following the 
eighth day after Trinity: on the day next after the fif
teenth day from Trinity: on the day next after three 
weeks from '1'1'inity. Jn the common 1ileas, on the clay 
after Trinity: in eight days of Trinity: in fifteen days 
from Trinity: in three weeks from Trinity. Michaelmas 
term has six retul'ns, viz. on the day next aftet· three 
weeks from St. Michael: on the 1lay next after one month 
of St. Michael: on the day following the second day after 
All souls: on the day next after the second day after St. 
Martm : on the day following the octave of St. Martin: 
on the dav next after fifteen days of St. Martin. In the 
common i•leas, in three weeks from St. Michael: in one 
month frem St. Michael: on the day after All-souls: on 
the day after St. Martin: on the octave of St. Ma1·tin: in 
fifteen days from St. Martin. It is to be observed, that, 
as in the king,s bench all retur·ns are to be made on some 
11artlcular day of the Week in each term, care must be 
taken not to make the writs out of that court returnable 
on a non-judicial day; such as Sunday, and All-saints, 
in Michaelmas term; the purification in Hilary, the as
cension in Easte1·, and Midsummer-day except it shoul41 
fall on the first day of Trinity te1·m. 

RETURNO JIABENDO or RETURNUM AVERioRuM, is 
a writ which lies fo1· a person who has avowed a distress 
by liim made, and proved "the same to be lawfully taken, 
fot• returning to him the cattle distrained which were 
before l'rplevied by the party distl'ained upon su!'ety giv
en to prosecute. 

RETUltNUM JRREPLEGIABLE, a wl'it for the final 
rrtur11 of cattle to the owuer, when found to I.le uujusUy 
tlistrai11ed. 

RE.TZIA, a genus of the monogynia order in the pen
tanilria class of plants, antl in the 29th na.tu1·al u1·tler, 
eampanar.ere. Tllr capsule is bilocular; the co1·olla cy
Jind1·ical. and villous withnut; the stigma bilill. rf't101·e is 
one species of tl1e Cape, frutescent. 

RJ:i~VE., Ih~t::VE, or GREVE, the bailiff of a f1•n.n chisc, 
or manor, thus callecl, especially in the west of England. 
Ill'11cc slii 1·c-1·rrn, slic1·itr, port-g1·cvc, &c. 

IU~ VE-ILLE., a beat of 1frum about l)l'(~ak of day, to 
gh'l' 11otirn that it is time for the soldic1·s to arise, and 
that tlir st·11tries arr to forUca1· clialh•nging. 
R~ ~TE.LS . rntr1tai11rnc11ts of da.ncing mask ir1g, aclini:; 

comrdws, farns. &c. anciently vcl'y frequent in tho inn.'! 
or COll l't. ancl nublcmcn's houses . but now disused. The 
offirr1· who haq tht• di1•crtion of tl:ie revels at court, is 
callNI 1he mastc1· of tile revels. 

REV ~:NU E, PUBLIC, the yearly income appropl'iated 
to the cxprnscs of gon•1·nme11t. There arc fm.1r diffet·
eut sourn·!i of public revenue: l. The income dc1·ivet.1 
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from propel'ty vested in thr put.lie. 2. Thr emoluments 
of lucrative prcl'ogativcs an11exed to th 1.! snn:1·eignty. J. 
Voluntary contrilrntions from tlic pcopk. 4. Taxes m• 
imposts, not spo11taneo11i,iy ginn, Uut legally exacted. 
Fl'Om one or other of tht!)~ g1·c~t.t i,ourccs all public reve
nue ·must arise. 

The revenue of the kin,g;; of En,;Iand romii'itcd for
merly of various branches which were inherited as the 
patrimony of' the crown. Of these, tlir rents and p1·ofits 
of the demesne lands of the crown might alouc have fur
ni~hei.1 a very considerable income, as there a1·e few es .. 
tatcs in the country whi ch l1ave not a.t smnc pet'iod 01• 
other siuce the Conquest been in the hand 'i of the king. 
The custutly or the lay revenues, lands, and tencmeuts, 
of bishopt·ics during their vacancy, aud of tile temporal
ities of such abbeys as were of 1·oyal foundation, was 
mat.le a productive sou1·ce of 1·cven ue by some of the 
ki11g.'i, who kept the sees a long time vacant to enjoy 
thci1· income; ElizalJcth kept the see of Ely vacant nine
teen years for this purpose. Fil-st fruits and tenths of 
the lil'ings of the clergy, wet•e 01·iginally paid to the 
pope; but upon the destruction of his authority in En
gland, were tlemaaded by tlie king as his successor in 
clerical supremacy. The other branches of tlac ancient 
revenue were the profits of the milita1·y tenures: with 
the right of purveyance and p~·e-emption; and a claim to 
all pt•operty of whicli no fJther person had any legal pre
tension; such as t1·easurc-trnve or moucy-plate, or bul
lion found hidden in the earth; dcotlani.ls aml forfei tures 
of' lands and goods for offences; waif.'3, or goods stolen 
and th1•ow11 away by the thief i11 his flight; cstrays, 01• 
valuable animals found wandcwiug- aull tlie owner un .. 
known; goo<ls \Vl'ccked, if no proof could Uc ma<lo with-
jn a ce1·tai11 space ~f time wl10 were the legal proprie
tors; the t·ight to mt11es of si lver a.nd gold; aud tn crrtain 
fish, as whales an<l stur·gcuns, wh en citlicr tl1rO\Vll on 
shore, or caught near· tlie coast. These, with fim·s and 
forfeitures nf \'a.1·io us <l escriptions, and fees to the c1·nwn 
in a variety of legal matters, composed the oi·tlinary re
venue of the ki11gs uf En.~land; but in the times of war, 
and on other occasions of e.xtrao1·dinal'y expe11se, it IJe
camc necessary to have recourse to n10L'e gcuCl'al and 
cJlicient modes of 1·aisi11g money. The taxes thus occa
sionally colh·ctcd were denominated Danrgcl<l or Dane .. 
money, escuagc or scuta;;e, hyclagc, tallyagr, tenths autl 
fifteenths, and subsi<lief. Subsidies fdl in to clisn.,c <lu-
1·ing tlie civil wa1·s in the i·l'ign of Cl1:wlts J. when U1c 
pal'liament introduced weekly anti montlily a~sl:'ssments 
at a fixed sum upon each ct111nty. which were levied by 
a pound-rate buth upon !:lntls and pnsonal estates. The 
scutagrs, hj·dage, talliag-e, sub.-,iclirs n111l periodiral as
sessmr11ts, wern all pl'Oill'l'ly land-taxes. though no t so 
gc1wrrilly !mown untll:'I' t!•at name as the more gcncl at 
i111pnsit10n.-by which they have brcn superseded . 

On tlie i·rst•11·ation of Charles Jr. it was dcrmed expe .. 
tlirnt to aUnlish the feudal rights and profits of wa1·dship,, 
maniagr, li,~cry~ and pu1'\'l'.) a.nee: the prop1·iety of this 
mrasu1·p was gPnc1·ally ackno" !edged; ancJ in order te 
111ake up thr dt·.ficiency i~. woultl oecasion in tl1c king's 
1·c,·enur.qa n rxrisr duty of f1ftrenpc11cc per barrel upon aH. 
beer amJ a.le, and .a proptll'tionable sum upon other li
<J1101·'\ ~oM rn fhr k111gdo111. was rstnblishcd. Excise du
ties had been introduced by the Long Padiameut: abuut 
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tlil' same timr also, runsiclrrablc addition<; wrrc made to 
the revenue of th<:> r11.,tom<..; tlH' pr1st-ufficc was rstablisli
ed on a )H'l'1Dam·11t footint;. fo1·111ini; a new an<l very lrn
neficial b1·.:11rli 11f public i111 ·ornc; tlil· land tax was adopt
ed on HI') 11earl) tht• plau 011 '' liirh it is at present as
seshctl; anti 111a11y 1111prt1Hm<'nts \\ere made in ntlicr 
branchrs of tl1l' 1't'\ l'nue. fl'l'Om this JH"rin<l the 11rogrcss 
of the pul.Jli r. r·r' c·1111c ltas been n·1·y 1·apid. The dt lll'C
ciatinn uf the ,·:.tluc of m·n1~y. and thu con<.,t•quent atl
vance in 1he 1wicc of all al'ticlefo\ of co11su.nµl1011; the 
greater rnililat·y ancl na' al C'Stablio,hmrnts wliirli <trc kept 
up, aod tl1<· ate 11111ulatio11 of pul.Jlic <h-1.Jts for '' hich an 
au11unl iutcl'cst rntist lrn paid; l1a\e increast·d in an as
tonishing t.l cgt·l·c tl1e !'>11111 J"e<tuibitc for <lefra) ing the 
yearly l'XJH'llS<'S ol' gnvc1·11nit•11t. 

Si1· Jolin Sinclai1·, i11 liis History of the Publir Reve
nue, gins the follnwi11g vi~w of its amount at the cum
mcnccmcut of each reign: 

Yrar. Aunual inrome. 
'William the Conqueror, 1066 1.400.000 
William llufu• 1087 35U,000 
Henry I. 1100 50U,OOO 
Stcpll!'n 11 55 250,000 
Hc111·y II. 11 54 200.000 
Ricl1anl J. 11 89 150.00U 
Jul1n 1199 100,000 
Hc111·y Ill. 1214 80,000 
Ed"ard I. 1272 150,000 
Edwal'd II. 1507 100,000 
Ed"ard Ill. 1347 154,159 
Richal'd II. 1577 150,000 
Hen1·y IV. 1599 100,0UO 
Henry V· 1415 76,6H 
Hcni·yVI. 1422 64,976 
Edw,.,.d IV. 1460} 
Edwa1·d V. 1485 100,000 
Richa1·d Ill. 14 83 
Henry VU. 1485 400,000 
Henry VIII. 1509 800,000 
Edwal'd VJ. 15.17 400.000 
:Mary 1553 4 50,000 
Elizabeth 1558 500,000 
James I. 1602 600,000 
Charles I. 1625 895,819 

I::~r~~,~~:OJ1wcalth} 1648 { 1,517,247 
1.800,000 

James II. 1684 2,001,855 
William III. 1688 3,805,205 
Jlueen Anne 1706 5,691,805 
George I. 1714 6,762,6H 
George II. 1727 8,522,540 
Geo1·gc Ill. 1760 8,800,000 

The above statement shows a vast increase of th e p11b
Jic l'evcnue, puticulal'ly from the time ,f Chades 1. Out 
its iwog1·ess since the year 1760, has been much mo1·e 1·e
mal'kable. In li73 it amougted to J0,066,6611.; in li80 
it had adrnnced to 12,255,214l.; and in 1786, when the 
debts incurred by lhe American war had been fully pl'O
~ided f01·, it amounted to 15,096, 112l. 'l'lie incrt'ase of 
commerce during the peace, naturally imprond such 
brancl~es of the revenue as depended the1·eon; so that in 
17911 ita total p1·0<1uce was 16,7lil,OOOl. In the course of 
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the war with the French Repnblir, the old taxes in
creased in produce, not only in consrquenre of an in
creao;e<l expenditure, which, to a ce1·taiH rxknt. ah,ays 
increased the r ev'"'nue, but also from an 1111rxamplcd 
series of com mercial and of grncral p1·o'lpcrity. 

In furmrr wars it was nenr exprrh'tl. that thr trade 
and manul'actu1·t·s of thecounll'y could '·qua I Lheil' rxlent 
in peare; lrnt at this period, ,·a1'ious circumstances con 
trilrntc<l to 1·enclcr Great B1·itai11 the t·mpo1·111n1 of Eu
rope, and almost of the worl<l. At home, t/1c g1·eat in
Cl'ease of µupulatinn enabled the rountl'y to ha\'C i11 p:ty 
a gJ·eatea· number· of seamen and soldi<•1·s titan at 311) for~ 
mer pcr·iud of its histo1·y, \\ithout cxpericncingauy \\aut 
of hands to c:.u·1·y on, tu a g1·eatc1· extrnt than evl'I', agl'i
cu lture, man111'ar t111·es. and romme1·t'e. (frrnt .Br1iain 
also acq11ir·ed 01broad ma11y valnal1Jr poss1•ssio11<; of the 
F'renrh. the Dutch. and the Spanianls: aml by tht> grcat
nrss of its 111a1·itime puwer ht'ld the complete tlomh1ion 
of the sea. 'Yhilst it possL'sse•I these ad vantages, the 
conrincnt of Europe was com ulseil with war, unablC' tu 
direct il'i ath·ntion to commt:l'<.'ial industr.h antl had no 
market but England from which it could procut·e the 
pro<luct ions of twth the lntlil'S. 

It is not surprising. thcnfore, that untler such favour
able circumstances the wealth and inrurnc of the nation 
should increase, antl consequently, that the old taxe~ 
should become more productive, which with the g1·cat 
nu~nbel' of new <.lucics that it has been found necc~sary 
to impose, has 1·a1setl the nett pl'Odure of the 1u.•r1ua-
11ent and annual dutirs, comrmsiug the ortlinary public 
r~~enue to tl.1e vast sum of 35,314,158l. I Os. 4id.; in ad
tl1tio11 to wluch there arc tcmpo1·ary taxes of ve1·y con
side1·able amount, imposet.I for defraying put of il1e in
creased expenditure duriug the war, wltich made the to
tal amount of the public revenue of' G1·rat Britain for 
the yca1· en<liug 5th January, 1806, as fulluws: 

Nett produce of the 
Customs 
Excise 
Stamps • • 
L and and Assessed Taxes 
Post-office . 
Pensions and Salaries 
Hackney Coaches 
Hawkt'l'S aud Pedlars -

l.7,19Q,889 15 lll 
16,352,885 10 10 
4, 123,52i 3 2 
6,%1,7i8 19 4t 
1,237,004 19 IOf 

Small li1·anches of the hereditary 

111,173 3 5t 
26,454 14 10 

8,444 2 9! 

revenue · • • 157,373 Jl 10! 
W "r-taxes, Customs, and Excise 8,992,377 13 8.f 
Property-tax - - 4,377,58S 12 9f 
A1TCa1·s of Income duty, &c. 49,403 6 9! 

Total l.48,890,896 15 6f 

In _addition to the permanent and temporary taxes, 
constitutrng the public revenue, there a1·e always certain 
incidental 1·eceipts appJ!rable to the public senice; such 
as tl.Je p1·oftts of Jottc1·1r.s, frt's ur the rr-gu}atrtl exfhe
que1·-oftice, moneys repa1<l by 1rnbJic accountants, &c. 

REVERBERATION, in physics, the act of a uody 
l'epelli11g or l'eftrrtiJ1g anothe1· after its impinging 011 it. 

REVERBATORY, 01' REVERBERATING FURNACE. 
See FURNACE. 

REVERSE, of a medal, coin, &c. denotes the second 
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or bark sido, in opposition to the head or 11rincipal 
figure. Set' MEDALS. 

~;~!'~!!SEO, iu heraldry, a thing turntd backwards, 
or upsidt··•lnwn. 

REVERSION, in law. is defined to be rctm·ning ot 
lauds, &c. into the possession of the tl1111or. <H' I.is lieirs. 

llenrsion, in tlic law nl' England, liac.i two sig11ifira 4 

tionl\; the one of wliirh iFI an r~tale kft, which continues 
dul'int; a pa1·ticular rstate in bein.;; aml the other is lhc 
rct111·ning nf the lantl, &c. aftt'r the partirwlar t•state is 
ended: anti it is ful'lhe1· sai<l to he a11 interest in lands, 
\\<hen the possc·s'iion of it fails; or \\here the fstatc "hich 
\\as ror a ti111e pal'tetl with, returns to thr gr:.1.nt i r ..; , tll' thrir 
heirs. But, ar.co1·1li11~ to the usual definition o a rCVl'l'· 

sio11, it is the residue of an cstate left in tile g1·anto1·. af
ter a partiC'ular f'Statr gt·anted away ceases, continuing 
in the grantur of surh an estate. 

The 1.Hfft•rence hetwePn a remair1der amt a rrvrrsion, 
consists in this: that tlie remainder may bt•lnng tu any 
ninn cxcrpt the grantur; whnra.~ tlu: reve1siun retul'ns 
to him wl.w com eyed the lautls, &r. 

In 01·11rr to render· the tloctri11r of revr1·sion~ easy, we 
shall give the follo\\it1t; table: whirh shows l11r p1:esrnt 
value of one pouml. to lw received at the end of any 
nu111brr of yca1·s not exrreding l'o1·ty; disrounting at the 
1·ak of' five. four, an<l Lhree [JCl' cent. compoun<l interest. 
81'(' INTt;REST. 

I 
>•hoe I \>1ue I \'a Jue 

Yt:ars at ti\·e per :ufour per atthre~per 
cent. cent. cent. 

!-I :~i~-1 :~~!fl :~f ~~ 
3 .8658 .8898 .9151 

4 I .8227 .8.548 .BSS5 
5 .7R:l!i .82 t9 .R626 

~ .:-462 I .;-gos ,~ 

~ I :~:~~ I :~;~i :~~~! 
9 .6446 .7026 I .7664 

~ .6c 39 ~~ 
11 I .5847 .6496 .;-rn4 
12 .5568 I .6N6 .7014 
15 .5 305 6006 .6809 

14 l .5051 I . .57i5 .6f t l 
~~ .555S .~41_9 
16 I .4>81 ,5 3,39 .0~02 
17 .4565 I .51 S4 .6050 
18 .4 I .55 .4956 .5R74 
19 .3957 .4746 . 5705 

:~ 1-:~::~ I .:~:: I :::;: 
22 .S418 .4 2 19

1 

. 5~19 

2:1 .S2:'i5 .~Of\:"" .:'ifl6i 

2 4 I .5100 I .590 1 .4919 
~5 I .2953 . ~ 75;- .4:-:"6 

~~ : ;~ ;~ :~~~~ I :~ ~g~ 
28 I .2551 I .SS55 I .45il 
29 .24"9 .3206 .4 243 
SO ,2514 .SOBS .4120 
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SI .2204 , .2965 I .4000 
52 .2099 .2851 . 5883 
s:J .1 ggg .2i4 t .s:-;o 

54 • t 903 .26SG I .566 0 
S:'i .1 X!3 .:.?t:U4 .s.;.;4 

3ti° ~ .~NJ7 . 5 ~ 50 
5• .l644 j .2 345 I . ss5o 
58 I . l 566 .2255 .5~5~ 

~; : ::;~ I : ;~~~ I :~~~~ 
The use of thr 111·ecrfling table.- I'·. find the (HTS t·nt 

Vafue of any Slim to hr l'('fC'iVC'cl at tl1L' encl of :\ ~j\('ft. 
term of years, discounti11.i; at the r~te of th1·1·e. four, or 
five pc1· fC'nt. compo1111d intrrcsl . .Find by tht· all1ivt• ta
ble the prc.·scnt \•alue of onf' pnuncl to bt· r l'ceh't'd at the 
end of the given trrm. "hirh 11111ltipl,\ by thr 1111111IJt•1· of 
vounds propnsl•d (cutting off four ligurc· '1! frnm tht> jll'O

tluc.t on arrount of tl1r dt•ri111als). tla·n tl1f' l't'"lult ,,jJI he 
thr \'afur ~ought. Fo1· rxa.mplr. thf' prrsrnt \'alur of 
10,0001. to br l'f'Ct>i\·rcl ten yr:.\ rs hrn rc. :111rl thr rate of 
intrrf'st five pr 1· Cl'lll. is equal lo .61 59 "< 10.000= 
6\.'39.0000 01' 6L39l Again, tltr JH't'St'll t valur or 10.00Cll. 
dUC' in tt'IJ ~Pars, tlir rate of intet•(•St being thl'l'C lJCr 
crut. is .7441x10.000 7441/. 

REVER'irnN of seiies, in algeUra, a kind of t'e\·crs~d 
oprr:tllO ll nr an infinite snirs. 

RE.YU•;,v, in r lianrf'1'r. is usf'd for a. bill whrre a 
causr lta."l hern IH':ll'tl. an.11 a drrrt•c thr1·rfln "lignell; but 
some C'rrnr in lri.w a1,pea1·i11g upon the drcrt•t•, or new 
mattc1· lH' ill!.;' di"lCO\'t>n·1! nftl'I' it was made. this !Jill is 
givrn for a fresh examination into the merits of the 
cau~r. 

RnnEw. in wa1·. is thr. appr!lranrr- of an ar·my, or 
p:nt of an nrmy. in nt'llf'I' of lmttlr. anti lill'ir tn•ing 
l ' irwrd by the gl•ncral, that he may k11uw the conc.Jition 
of tlir fl'oops. 

Rt-~vn:w. is also the name of onr kin1I of pPriodiral 
p11hlira lions. now too murh prnstitukd (urnlf'I' lhr shd
trr of am111.nnn11'1 rriticis111) to thr purpMrs oft hr malice 
or 1·i, al autho1·s, and the petty a1'liticc of interested book· 
scllrr"l·. 
H~VIS~. amon.~ prinlrrs. a srroml 01· thirrl proof of 

a '-lirrt to br prinll'd; takr11 nft' in ol'clrr to Uc cumparrd 
wit /1 th e lai;;t p1·nof. to Hr \\.ltetlier all the mistakes 
ma;·k<'tl" in it ill'" adually ronrrted. 

R fi:V I\ OR. billoj. in. rlrn.nrrry. is a hill fnr rr,•h•ing 
a can.-;t', whrrc ritl1t•r of th e pa1·tif"'I dif's aftr1· th<• hill 
anil auswrr, ancl lu•rorc the rause ici lu•ard; r11· if l1r r1 rd, 
brfn1·t• t he decrre is inrnllrd: in which rasr thic,; hill 111u1;t 
he h1·1u1~ht, pra) in.:; that tltt' formt>r proCl' l'din~ 111ay 
sta111l l'C'\'iVl'tl. and Ur put upon the same footing ~ts at 
the time uf th r al.iatenwnt. 
R~~VOC.\TIO~. in law. si.A'nifies tlie 1w•lli11i:-. or 

annulling a111l making \'oitl, so111c powc1·, g1·aul, llccd, 
&.r. madr ht'f'11rr. 

Rll ~Clll'l'IS. Srr l\IF.DICnF., 

IUIA \IN LS, the buckthorn. agrnus of thr mnnng1nia 
ordf' r. in tht• p<'ntan!lr·1a clas~ofplanl"; a11<1 in tlir riatu
ral mrtl1111l ranking undr•· tlw fu1·ty -t hii·d n1·•lr>1·.1l11mns~. 
1.'bc cal) x b tubuluus, witb Ji\ c miuute st:alci;, surround 
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i n.~ i ii <" 'it~mi n a ' tl1c1·c is no co1·01l a : tlw fr ui t ict a hcl'l'Y· 

~f jii:t!;:;?;1~i~;;;t~:);'.i~~::~\(f.j~~1:;;,;~; 
ccola14'. fin< I ~· S<' l'l':\tc ll on the cdgrs, tlicil' ncn('s con
\ r r ,,.in "' to~<·lhc 1-. Tiu.• H11wf'rs g1·o w in clus tet·s, one in 
f ar h l~~ohial k . "hitr , a ncl in this species <li\·idctl i1~to 
fou r bt.',~llH' llt !'; the fruit is a 1·ound black bcrt')' , rontarn-

~~1i~1~:r~~~;· t::·,n~~t~e1 ;~~~7r ~1~1~ 1:::,~:;:·~c~l1~~c~1~~~~gsi1~1~~ 
of burkthorn k · ~ t i11 the shop"!. The Us1·k is emetic; the 
ju ire of th e 111wipe. iJrl'l'i cs '' ith alum Uyes yellow; the 
.t·ipe ones a fin e gn:rn; tht· bark dyes yellow. The green 
colour ) il'ldt.>t\ hy the bcni es, called by the Frcndi vcr-
1le' iss ir, i ~ mur h r c..kemctl l.Jy miniatm·c·}laiHtcrs. Of 
this spcci t'S th c1·e a1·c t wo rnricties, viz. the d\\ a1·f buck
thor11, a ~ h1·ub of a bnut a yard high, of a grrenish co
lou1·, but nl' littl e s l1 ow; and the lon~-lcaved dwarf buck
thol'n, whic h is a l:u ·gc1· sht'uhJ with leaves somewhat 
larp;rr, lrnt in other respects \'Cry similat· .to the dwarf 
buckthorn. ~. 'The lot us has the leave .. , JH'1cklcs, flow
C'rs, and fruit of the zizyphus or jubcb; only with this 
tlift'eren r e: that thr fruit is here round, smallerJ and 
more Ju~fious, and at tLc same time the branches, like 
those ol' the J>ali111•us, are neither so much jointed nor 
crooked. The fruit is in great rrputeJ and tastes some
what like gingCl'brcatl. 'l'he A1·abs call it Rneb cuta cl 
scctl1·a, or the jubcb of lhc sectl1·a: of which ()lavus Cel
sius liad so high an opi11iun, that he has described it as 
the d111laim of the Snipt111'4..'s. 'l'his species is very com-
111011 in the JCl'Ct'tle au:! other pal'ts or Bombay; anc.J has 
bern suppose!] 1.>y some to be tlic same pl~nt with that 
crlchrntctl by Homer fo1· its enchanting 1u·opc1·ty; though 
tlic lattr1· is more grnr rally supposed to have l.Jeen a spe
d1·s of diospyrus. lt is proper, however, to distinguish 
tietwren both thrsr s lu·ubs and a hel'l..1 often mentioned 
Uv the ancients nndr l' the name of lotus. They are also 
tliffcrcnt from the E i:;iptian lotus described by Hcrodo
tu!'.; fol' \\ li ich sec :Nr~tPH.iEA. S. The frangula, or ber-
1·y-h1·a ri11g :l ltl<' t'. ic; a dcriduntts shrub, a 11at;ve of Eng
lo111tl am\ most of 1 he n o1·thrrn puts of Europe, anti af
fo n li;; ~<'n l'al va rietir c;:., 4. The rilpine, l'O\lgh-lra\·cd fran. 
~d a . m· hrr1'l-!:r :u ing alder, is a lso a deciduous shl·ub, 
~ml nat iYc of the Alp-;. It diffr rs ilJ no l't'8}JCct from the 
nlm m n n sort, rxct"pt that it h:ts 11() thol'lls , and that it 
"i l l grow to br ra1ht1· t alkl', with tough, J;uge, and dou
\.l t' Llri 11lo1ted h•aYrs. The s mootJi.Jeavcd alpine frangula 
1., a n r ir ty of this c:ncrits. "ith smooth lca\•es anll of a 
lll \\tl' ;.;- 1 · 0,~1!1. 5. 'I' i1c paliurus, or thorn of Chl'ist, is a 
f~rr i d uo us shrub o r trt· e, a native of Pakstine, S11ain, 
r ,.i't u;.:;;\\ , and I t aly . lt will grow to nra1·Jy tlte hcigl1t 
,,f 1~ frd1 ancl is nrm('<l with sharptl101'1ls. twoofwhirh 
a;c ~:·1rntrd at rar h j ni11t , on r is about half an inch Ionµ;; 
~:rnii::, l t a nd 11 pn~ht; the othe r is scarcely haJf that 
J, 11gn:. and h<' n1 b ~rkward; and betwH 11 them is th e 
L11<\ r I' r:\· x t ~ r;11 ·'<; shoot ••• This plant c~·l )'S Hanl.HH'J') 
h l:ntku!Hrt\l y t lic ~Olt of which thc'r.fo\\ n 11f thorns fur 
o ff h!\~snl S:1 ' io11r was cornposrc).;' G. Tl1e common 
al a: n nus is iln l nrgrer n hrf', and nati\"C' of the south 
nr Enropc. Thnf" <l l'(' S{'\"t.' ri-d ,·ari l't it•S d this sprl'irs: 
t:ie most rcma1 ka ble of wlli r h a rc the bruatl-lcavctl and 
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the pggctl-lcavcd afaternus, whirh ha,•e all bern ron
fo1111d r ll with the phi1ljrcn. 7. The insectoriu8, 01· 1Htr-
1·ow-ka,·ed buckthorn, is an enq~nrn ~hl'11b or tree. 
a11 1l native of S1rnin. It e-l·uwM 1• ~~: : ~~~~~,L of ten Ol' 

~".'~ !·; t: rce{, an<l Sl'lld5 fofth SC\'eral branc'tirs from the 
bottom to the to1l. Thry a1·c covered with a blackish or 
da1·k·roloured bark, and each of them is tc1·minatcd by 
a long shai·p thor·n. The fruit co11ti11ucs on the t 11c<'s all 
winter, making a beautiful appearance among tlie nai·
row clustrrcd leaves at that season. 8. The oleuides, or 
01ive-leavc1l buckthorn, is an cn1·grcen shrub, and na
tive of Spain, and grows to the height of eight or ten 
feet. It sends forth numcl'OuS branches, each of which 
is tr1'111inated by a Jong shat·p spine. The flowers a1·e 
smalJ, of a whitish-g1·cen colour, and arc.succeeded by 
l'ound black berries. 

RHAPIS, a genus of the monogynia order, in l11e hex
andrfa class of plants; and in the natural method rank .. 
ing un~lcr first order, 1>almre. The cal) x is a monophyl .. 
lous tr1fid spat11a; the corolla monopctalous antl trifid. 
There are 2 speciesJ viz. 1. FlalJelliformis, 01· ground
ratan, a native of China; 2. Arundinacea, simple-lcarnd 
rhapis, a native or Cal'olina. 

RHEA, J.hnericana, the Amel'ican ostrich, in size is 
very lit_tJe inferior to the common one; the bill is slo1wd 
not unlike that of a goose, being Rat on the top and 
rounded at the end; the eyes arc black, and the lids fur
nished with hairs; the head is rounded, and covered \\-itJ1 
downy feathers; the neck is two feet eight iuC'ht"s long, 
and feather·ed also; from the tip or one wing tu that of 
the other extended, the length is eight feet; hut from the 
want of continuity of the webs of the feathers, a11d Ui<'ir 
laxity of texture, tho bird is unable to raise it.e lf frurn 
~he ground; it is, howevea·J capable of g1·eatly assisting 
1ts~IC lJy their motion in running, which it docs very 
SWiftly; the legs are stout, bare of' frathers aborn the 
knees, an~ ful'ni shed with thr·ee toes, all placed forwards, 
each having a straight and stout claw as in the casso
wary; 011 the heel is a callous knob, serving in place of a 
h~ck toe; the general colour of the pl11magc is <lull grey 
mixed with white, inclining to the lattrr on the under 
par.ts; the tail is ve1·y short, and not conspicuous, being 
entirely CO\'ered with long loose and floating feathers, 
ha\'ing its origin from the lower 11art of the back and 
1·ump, and entirely conl'ing it; the I.Jill and legs are 
brown. 

In rr ~pect to mnuners , it is ~aid to be a. grneral feed
er, but mo1·e fond of fli l's, which it ratrhes with great 
<lrxtCl'ity, and will also, like the common ostrich, swal· 
low bits of il·un and any other ti-as h offr1·N1 to it. In 
common" ith llie ostrich ·of the Old 'V1H'hl, it lays a mnn
ber of <'~t;s . from forty to sixty. in the s:rnd, each of 
them lioltli11g a quart; but it differs from that l.tird in 
ma11y partic ulars, especi ally i11 \\anting the callosity of 
th e ste1·11um, and spa1·s OR the wing . With these last tile 
common osti-ic h is known to <l efe11d itsr lf; in d<'frrl nf 
thrm , the lJird hrre tr·eate<l of usrs the ft'et with surh 
atld1·ess1 as to become at once a furious and dangerous 
antagonis t. rl'he frmale calls its youug n11es togrthtr 
with a kind of whis11ing note somrwhat similar to that 
of a man; ~hen young it 1s vr1·y tame. frcc1Ul' 111I) follow
ing the first Cl't"ature it meets \\ith. The flesh of this 
btrtl is very unl'alatahle. •His found in various parts 
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9f South America, from Patagonia to Guiana, and is 
known''" 11.~ name of rhoiqur. 

RHEEUtA, a ~ .. 11 11 s of the monozynin. or.JP.!'; i~~ '!!e 
polyand1·ia class of plants; and in the natu1·al method 
ranking with those or which th e order is doubtful. 'l'he 
corolla is tetrapl·talous; thcl'e is no ca lyx: aHd the fruit 
is a trispermnus ber1·y. There is one species, a tl'ec. 

RU ETORlC, in the mostcxteni;;ivc sense of the word, 
denotes the art 11f composition, 01· that whirh enables us 
to apply language 01· speec h to the best possible advan
tage- Accol'ding to ety mology, w~ich often atfol'ds the 
most satisfactory cx11lanation of words, it signifies the 
art of llOuring forth a stt·eam of sentiment, and commu
nicating with Hurney our feelings and thoughts to othel's. 
Jt is det·ivcd from the G1·eck pt(IJ, to speak; and this 
again from P'"'' to flow, or run like a l'iver. Hornet• 
s11caking of the clorJ11ence of Nestor, says 

T~ ""' u:iro 'j'JiNITITJJ~ ,_.i>.t'Tt~ 'j">.11.1t1.:i.1' ptu «111'11. 

Iliad I. line 49. 
" .\nd out of his month 8owed an harangue sweeter than honey.'' 

Taken in this point of view, l'heto1·ic will comprehend 
aH polite literature, poetry perhaps excepted, the bclles
lettres of the French, the pathetic an<l pleasant of C\'e1·y 
kind; compositions whose aim and end is not so much to 
inform or satisfy the understanding, as to move, incline, 
and pcrsuad :-, by addressing the imagination, the affec
tions, and, in some measure, sensation itself. 

'J'hm·e cannot be a better rule for composition, or one 
more plain and p1•actical, than what is laid down by Ci
ce1·0: u We al'e first to consider what is to he said; se
romlly, how; thirdly, in what WOl'ds; and, lastly, how it 
is to he ornamented." 'Ve will venture to ndd, ai; a 
supplement even to CicCl'o, how fal' it ought to I.le orna
mented. 

'I'he matter of any composition docs not, properly 
speaking, fall under the cogilizance of l'hctm·ic, auy fa1·
ther that there is an intimate connection het\vecn t!ie 
subject and "the style; and that the sentiments, whatever 
they are, natui-ally for·m, anti raise 01· lower, swell or 
contract, the diction; on '' hich we shall haTe occasion to 
make some olJsCl'vations wht•n \\'C speak of style. 

But the second point in Cicero's rule, arrangement or 
order, is the must impol'tant, beyond all compal'ison. in 
every spcries of co mposition. It is in this, principally, 
that the mind of the author is seen; the proress of liis 
thoughtit; the connection of his ideas with one another, 
and with his main design. 

In cHry compositio n it is required that the1·e should 
be some plan 01· ohjurt; just as in every thing we do or 
say, th('l't> is some purpose or intention. All written 
compositions may be tlividctl into disco111·se or reaso11p 
ing, port1·y, and history, jnrluding both IHUTation and 
61t'!H'l'iption. In all, unity of drsigu is indiS)ll'nSalilr. Jn 
di!)ro111-se or 1·enso11ing, the olJject is to Jll'O\'C and im . 
pr"S'i on the miml some trulh or srrics of h ·uths. Jlcrn 
the bo11d of ronnrt:tiim is causr and effect: Urn reason 
whJ such and s uch a thini; must be so anrl so, and cau 
n nt I.It•, or t·ra<.;onallly be su pposed to be, otherwise. \Vt· 
b ·lit'Vc certain thin~s, it is true, on authority. or tlie 
tt•stiin1Jny of others, IJut the11 it must be ohset·\ ed we 
jud,i,1· of rvidenre by rrason. 

In rr•pccl to uuity of design, there is a 1ery near 
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resrmbl anre between rpic poetry and history. The uni· 
ty of dr!-ign and action rrquil'l'tl in Uoth differs not in 
kind llut in drg1·cr. In epic or mu·r·ati\'e poetry, the 
connection among ti1e enuts 11c::! 1 ~.1 or tlcscrillrd i~ more 
close a.nd sensibJc. The na1·rati•rn i'3 not l.':~~· 1·1cd on 
thl'llugh such a knglh of time; and the acto1·s hasten to 
some' ;:emal'kahle pe1·iod "hi ch satifies the curioitity of 
th e l't'adel'. Thi'i difference IJetween the rpic 11oc m and 
liisto1·y. depend on that pal'ticular situation uf the imagi .. 
11ati o11 and the passions whirh is supposed in the former. 
Tiu• imagi11atiou ol' both \Vl'itel' aud readl!r is mure en
li rnned, and the passious more inilamcd, than in history, 
ci,il, political, or litera1·y, biography, 01· any specirs of 
narration that ronfines itself to strict truth am) rrality. 
The same unity of design, that runs th1·ough lhc epopeia, 
must also run throubli d1·amatic composilinns, whether 
comir or tragic. Even in an ode, though the poet may 
be hurl'ied from his plan for a time, or perhaps (as is 
sometimes the case, even with Horace) drop it altogether, 
there must appear some aim or design at least in the 
outset. 

The connecting princi11le among the several e\·cnts or 
circumsfanc('s which fo1·m the subjrct of a poem, may be 
vel'y diffrl'ent accol'<ling to the <liffr1·ent designs of the 
}>Oct. 'l'he Metamorphoses of Ovid is a work that em. 
IJraces e,·cry fabulous h·anfcH'lnation produced IJy the 
powi:r of the gods. 'rhus, his plan is formed upon tt,e 
connrcti11g prinriple of resemblance. The sulJjcct of 
puet1·y forms a distinct article in the present wo1·k; !Jut 
as unity of des ign is a 1n·inciple common to all kinds of 
composition, it saves repetition tu glan"e at poetical as 
well as l'lietorical or prosaic rompm;ition, as l'<ll' as this 
u11i\'e1·sal jll'inC'iple in all works of art is r.onccr·ned. 

Ac; thf'1·e may be cliffercntcon11ecti ngp1·inci plcs in port. 
iral, so also there may he in hi'ituri cal compos ition; a11<l 
in cvrry species of this composition, as in that, thcr·e 
muot be some connnerting principle, some bo11d of union 
among tile t.lilferent pa1··ts. ..E\'rn in an l'pi;;fle comrnu· 
n.ieating or r Pqu iring inf'.1rmation, the1·e h, a unity of de. 
sign. ln gra,·e and se1·wus lrttl'l's, the suhjrct is natup 
rally and a ln1ost ncccssa 1·i ly 01w; and rvc11 in the must 
light and familiar epistles thrre is thii; unit\: that while 
the~· relatt! to a thousand pa,·tir11la1·s intlill'l'i·mt to all the 
'~orld IJ e::iides. tliey all of them n·la.te to the s iluatianJ 
c1 ~·cumstanres, a nd fccli11,i;s, eitlwr of the writer, nr tlie 
~r1e11d l? whom.the letter is adtlressed. JJ e1·e the dc:-;ign 
rs both 1.ntert•shng and closely attended to, in the £'.Yr of 
t~le 1>art1es cnncc1·n ed, even in proportion as the composi
tion appr.ars IJoth 1111i11le1·esti ng ancl dcsnlto1·y tn ot:H•1·s. 
Jn mc1!1cu1·s and anecdotes trn1, though :ippa1·c11tl)' a mere 
collect1nn of materi:\ls for IJuilding· i:l ll ctlilicl', there jg au 
uni ty of design, in as much as thry 1·datr to s111m· one 
prrson, 01· cl.tis of pcr:son.;, some cli'itinct tinh' nr pC'i·i .J. 
oi· som e place 01· country. 'f'hus we have :-1hmoii·-; of 
J1 ... t'l'<krick the G1·eat of' P1·ur;-;ia, Curious Collt.:c1ions re~ 
Jating to the ~tat ~ ol' Society in _ the mi1ldlc Agt·~, and 
Aiwc1lntrs uf t11r Cou1·t and Emp11·e of Rut.;~ia. In (Jjr'). 

g1·:-tphy, thr unity of d<•sig-n is ma11il'cst. That thrre is 
~n unit~ of l.lcsign in natural lib-1to1·y, ronc;ist ing rhirny 
1~1 dass1fication as \Hll as llesc1·iption m:eds 110 illustra. 
t1111. 

Ant in the grand Jlr'ninre of history, ant) what is .... ,_ 
ncrally un<l er.tood by the term, is, " 
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Jfotory cit·il and polilicn;/. Th~ st:ltr, i:rogrrss, or 
,·ids~it111lrs uf soril'1y. in a11y part1r11lar pnrnd nr coun
try, in g 1\·r1·1unrnt, s··irnrr,_ art! mann·~r_-;;, and g('ncTal 
c ivilization. Thr a11•nlht, 111 lw; collccuf)ns., or rn~hcr 
selcclion'i, (for it wnul1I b.· as at.sun], as it is 1mpo~s1blr, 
to rPCortl t'\ rr." thin~) ir.; guilkd ~y the ~on11erhon nf 
contignity in timr or vtacr; till· phlio'ioph1cal, the trnr, 
a111\ kgitinH.fc hist•1rnrn, by that of r:use a111l ~ffl·ct. 
"He tl'acc~ C1e Sl'rics of actions. acrordmg to tlic11· na
tural 01·drr. r r mnunt-; to thei1· sec1·ct sp1·ings ancl prin
riplec;, aml 11·. lirll'atcs thri r moctt rcmurc rnnsrqut·nr("q. 
Uc rltoWH'l.i for his suhjrct a certain portion of that grrat 
chain of rnu~c; whirh compose tlte histo1·y of 111a11kind. 
Each link in this rhain hr eudPavours to touch in hi:'! 
natTittion. S'lmrtimcr.; 11naYoitlablc ign•ll'ance l'Cnders 
all his attl·mpts fruitlrsc;; somctimrs he supplies by co1.1-
j·.·rturc what ls wanting iu k11owlcd.i;e; :u~1I alway~ lw 1s 
sensible that lhr 11101·c un\Jrokc·n the chain 1s, wl11ch he 
fU't•sents tfl his J"('adf'l'S, the mrH"e pl'rfect is his pl'OdllC
tinn. Uc sec-. that the knowledge uf C~i.l!o;t''i is nut only 
the rnoc;t sati~foctor). (this relat10n or conm·ct i1111 being 
tlw str.m~rr.;t of all); but also the must instructive: hence 
it is by this k.110\\ lctlgl~ alonr, that we a rt' rnahkd to 
rontrnul rnnts and govern the future:' Uume"s E1'isays. 
Assor:ation of Jdl'as. 

The maltl'I' uf a composition being prrpared, nnll the 
gr11c1·al dc!-:lign fo1·metl. the mxt thing to be consitlt·rrd is 

The ol'der nf aJ'm11geine11t ef the parts of a composition. 
Ami first of all, on tl11s head, it ITI:iY be obsc•rvt•d that 
the authors of writtr11 compositions, usually, as is ve1·y 
natul'al and p1·oprr, Sl·t out "ith an introll1lction, whcthet· 
in the fo1·m of a p1·cl'ar(', or addrrss to the l'('a<it•1·. srpa
rate from the hody of tlic wo1·k, or in the brginuing of 
the \\ork itself, without any di!-itinctinn or s<'paratio11. 
If the composition is add1·rssc·c..I to the ear, the n1"ato1· l>o
spcaks the candid attrntio11 of his hca1·r1·s by re1111~ving 
any prl:]u1\icrs thr) nm) lie s1q~11nsl.'d to liarn cont-e"·.cd, 
ancl she\\ing the intrrcst an<l 1rnpo1tan re of tlic subJt•d 
or his <lisroursr. Ile considers wdl ''hat is tlic state or 
tone of mind uf his hearers. ~ro this h<' addn:-sses him~ 
sr1f in the fir&t place; anti entleavours to cany them 
a1011.,. \\ ith him from oue step or slagr to another, till 
thro~gh a train nf reasoning lie al'l'h cs at the courlusion. 
Thrrc is a familiar illusti·ation of the nature and use of 
an introduction or cxordium to be met with e\•e1·y day 
in the house of c·ommons; wh<'1·e the speakers often as
sure the lious<", wl1l'll it l> ep;ius to grO\v late. or whe11, 
from any other cause, it bctra)S symptoms of impatience 
01· i11nttc11tio11, that" thry will not t1·espass on their time 
for mol'c than ;i very few minutes." Jn like ma11ncr the 
'"ritcr of a tlisro11rse or essay bespraks the candid at
kntion o( his rr;ulrrs, l>y givin,c; smnc gu1rral ctt"count 
of t!ir natul'c of his df>sig11. If it is a <jllt'f.ition in history 
oi· philoso11h.\, that is, ronc<"1·11ing citl.1c1: matte1· ~l' f~ct, 
or rrlatio11s of id{'<\S , lie follows up l11s 1n l l'nduct1nn 1111-
mcdiatr ly '' ith a slaleme11t ;rnd histo1·y of thr rontr·ovrr
sy. In somr i11c;ta11ns this statement and hic;tory are 
the only introduction• and, i11dt"ed. if the question is uni
versally and highly interesting. there is no other i11t1·0-
durtion necrs•rnry: there can be w111r: brtter. It is not 
onl.\· in dnctrwal or didactic suhjrcts that so1ur introduc
tion is r1•qui1·ecl , l1t1t alsu ev<'n in mnst poctkal, e-sprrial .. 
ly the epic, anti bisto1·ical compositious. The poet an-

nounccs •n<l givrs an outline or 111• su11jcct nnd drsigti 
at 1he outset of his \\01·k, in 01·1!er to iuWi"n"t nts n-~ 
in Its fartht-1• devd .. ptn"~1t. Ht" :\"·akr11s cu1·111sity by 
some of the most sfriking ev.·nts i11 his narrative. Thus 
Jlomer tells you at once that he sin;;s of tile wrath of 
Ad1i.ks: 

u That v.-rath which hurl'tl lo Pluto's drear)' rcigTI, 
Thesoulsofmight}' chief11 unt1mclyslain." 

Thus, in the Odyssl'y, he i11trrt"st us i11 l11s. design by a 
glimpse of the charactrt· of Ulyssr~, a11d l11s adnntures 
after tlte reduction of Troy. 'l'hus Vi1·gil, having intro .. 
ducc<l liimsclf to the rra th- r, by letting him kuow ''ho hC 
\\as, in tl1e fil'st seven linrs of the .lEncit..I gives a sum .. 
lllal'y \ icw of the ban11'ihips. suffering~, anti de.~igns or 
JEneas. He intl'oducrs him first near the period \\'hrn 
his designs Wl"l't' aCCOlllpJio;hed; designs that COUid ll()t rail 
to intf'rt•st e,·cry Llornan; and af'tc1·wanls shows, as in pt'r
spcctirns tlie more dbtant e\·e11ts, circumstances, and 
cau-.;rs, that led to thei1· fornmtion, and CJ'u" •ll'1l llil'm 
with suCf<'SS. Thus Milton inte.rrsts the Clil'istian rra. 
J e 1· by letting him know i.n the outset of Paradi::;e Lost, 
that he sini::;s 

"Of man's firsl disobedience, and the fruit 
Of that foibu.lden Ue•·whose mortal lastc 
Urought dcaih imolhe wo1ld,and allou1 woe, 
\\1thlossnfE.dt-11,llll one g1eater1nan 
Rt:storcus,andrt!~ain thehltsstulseat.'' 

Thus. als11, Vi1·gil an1100.nces his diffl'rent <lt:signg in the 
exc)l'(liums of his diffe1"e11t books of Gcorgics; and thus 
also Thom.';on. in his Seasons. 

In d1·amatiC' pieces the1·e is no annunciation of a design, 
because ~mspense is kept up till the catastrophe. In tra
gedy, thl' design is, howevrr. partly announced by the 
\•c ry name or names of the illustl'ious hel'ors 01· princes 
to \\ hom it 1·elates; and in romedy, the dl'sign is in somo 
measure frequent!.) r:xpressed in the title; as in Lo\e for 
Love; the BusylJudy; the Taming of thf' Shrew; thr. Care. 
Jess llusban<l; the J ealous W11'c; the School fur Scan<lal, 
&c.&c. 

With regard to that most rxtensive anc1 important 
branch of compnsition, rivil anti political history, here too 
an intn1duction or annunriation of thr dPsign is as 11atu
ra] as in the op!Jpeia; and may be atlded, it is prcd"irly 
of the samr kind. The gtncl'al effect or impres'iion, the 
most stl'iki11g event, truth, inli:rcncc, or mo1·al, that re
mains uppermost in thr miud, aftc1· rrvir"in~ any series 
of en.•nts, anti \\hich servf's as a bond of union among the 
ocrurcnres and transactiuns which thl· historian in\oh•es 
i11 tlw st1·l'am or liis narr 1tivc, impt•ls him, it is snpposrd, 
to com1uu11irate his ,k,,.,, srntimentc;, and emotions, to 
others. It is natural tl1erefure, and a<t it is natural it ls 
expcdcd t liat tlie histol'ian, in most cases, should int1·0~ 
duce his wo1·k IJy glanrittg at the importance and the na. 
ture of his main dPsign 01• ohjrrt. Thus Livy, in his much 
admired and fruly admi1·able pi·efart', <'XJ>rcssrs his lie· 
sigu of 111quil'i11~ i11 tu tlie caust' l>y whirh the Roman em· 
pire wa11 rxtrn<kd o\•rrthe wol'l·I, and rearhed to such a 
11itch of greatrn'SH tliat it 1·wrmrd to totler under its own 
weight. The tl !·si.~n was nul>le and g1·antl, a11d the an .. 
null' ·iatiou of it rould not but dl':tW attention. Thul 
Sallust dtoo~es for a su:~rd the Catilinarian conspirary, 
bemuse it was '"in tlw highl"st df'g1·ee memoral>le on ac-· 
count of thr singnla1·ity. and the flan.r.;e1· invohctl in the 
enormous crime." 'l'J.ius also he writes an accouot ufthe 
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Jugurtine war: "first, because it was grrat and terrible, As to the 01·der of l1istorical composition, the general 
and the success various; and, secondly, because a c-1.ieck effect or impression of the whole or tlie mate1·ial.s, which 
was then gh·c11, for the first time, to the immlcnce of the scf'\'CS as a Uoml of union among the events whh:h the 
nobility." In both caS('S he makrs an apology for rdir- histnl'ian weaves into his narrative, serves him also as a 
ing from I"'Iitical life, an<l employing himself in the com- clue by which he winds back an<l unfolds the concatena
pu!)iti o11 of history. tion of cir-rurnstanccs ''hich produced the gt·anc..l C\Cnt, 

2. In didactic discourse, the speaker or writer, after or effect or effects, that fh·st interc,!,tcd and i.1duced him 
an introtluction, states the truth which he proposes to to u·ansmit the whole to postel'ity. Every legitimate 
pl'ove or illu!-Jtrate, and also the chief propositions or histury, as well as epic purm, s1wi11gs from some impor
puints, by tile C!;tablisl11ne11t uf which he fo~ his con- tant truth 01· moral, as from its root; aud shoots forth 
clusion. This serves to keep up the attention of the in lo val'ious brnnchcs, twigs, Ira' cs, and flowers, until, 
bca1·cr or !'Cader to the main object, and the connection in c.luc time, it 1·l·p1·oduces, in a mannel', tl1at fruit which 
or dcpendancc of this on the intern1et.liate or subordinate gave it birth; until Uy some iss~c 01· catastrophe, it im· 
propositions, but the hrads must not lle too many, for 1u·e."iscs on the mind the 1foct1·iur, ll'uth, 01· moral, which 
otl1c1·" isc they would 1·un into the eml.mrrassmcnt uf mul- ful'ms its p1 incipal oUjrct; and as the epic pnct, after 
tiplicity, and in fact cease to Ue heads. lnieffy an11ounci11g the subject that fil'es his soul, docs 

3. As to the disposition of al'guments, or ortler orplac- 11ot tly tlirettly and rapidly to the end he lias in ' 'icw, 
ing tlwm, 1t is gt·ne1·ally thought the Ucst eronumy to but 011 the co11tra1·y, keeps lung on the "ing, and aims. 
place the weaker (if lhey a1·e not rathe1· to be, uniittctl in his Hight to wa1·m the mind and to gratify its ''ast tle
altugcthe1·) in the middle; and such as are strouge1·, in si1·es hy frequent vil'ws of the grandeur, mag11ificc11ce, 
ordct· to excite attentio11 and draw esteem, pat'tly in the and Ucauty of 11,1tu1·e; so t11c histul'ian di\'e1·sUics his nar. 
begiuning, and, as what is heard or read Ja:;,t commonly 1·atirn l>y iucidrnts, circumstances, and episodes; Yarioug 
dwdls )uugest on the mind, pa1·tly at the end. .But 1f scenes a1·c opened, ..,·arious actors introduced, with Vd· 

there are only two a1·gu111ents, the rule is to place the rious charactrrs and 111a11ne1·s. 
stro11grr fil'st, and .th~r1 tile weaker~ and after that to l'C- . A<i tl1c hi:-;~01·ia11 is guided Uy his taste and j1ulgment 
sumc an<l insi:;t p1·111cqtally on the l:.ll'mer. 111 the sdcrtinn of his mate1·ials, so acconli11g to the 

4. 111 mattc1·s tliat admit of doulit 01· c.lisputation, it is mcasun of his taste and jutlgmcnt he assigns them thei r 
proper, aftel' vroving.your own position, t.o refute tile ar- pla~e. To the order in ''"hkh an infinite \'.ll'icty of ma. 
guments ua·gcJ by gainsayc1·s 01· ad\•c1·sa1·1cs. tC'l"mls may u~ lJc~t arranged undl'I' the eJe that contcm-

Lastly comes the co11dusion o.f the Ji~i;ou1·se or trca- plates them, the rules or 1·csuurccs of rllcfo1·ic scarcely 
tisc, or whatever it is called; wli1cli co11s1sts of two. parts; cxtcncL .If nothing mo1·f.", yd rertainly nothing better, 
a rerapitulat ion of the principal arguments or cu·cum- can Uc s.111.J ?11 tlic snLject of 01·1le1· in grneral, than what 
stances, and an adt.1 1·css to tlie pa!-!sio11s. . . has ~cen. sa.11..I mar two thousanU yeat·s ago by lluracc, 

In ol'atory too, it is oUst•ncd Uy 1'11etor1c1ans, be. and ts sttll 111 cnry mouth: 
sidrs the pads just mentio11r<l, thet·r .is r1~om for Sumite materi:i.m vest· · ·b·t' 

Di,.ression, transitwn, aiid amplijicalw1'. \Vhcre a ~,..~.·~,~:.:,'c;ulee,,•<l',,i~.·~;'~1'.~,(c~·•'ei<l,ti:h~u?n';c~q,',:,,·,;:."~,C,.,~~~·:',',',~~:'.';,,:~,'q,~,'<l',:o''.mes, subje~t is of itself' but u11cntcrtaiuin~ a11d d.l'y, tlic mind ,, .. ~ 
is relicHd and rrsturell to the rxei·tiou ut' il'i powers Uy De Arie Poetic:i., lir.e SB-4l. 

:~~~~!:~gb~t·~1~;~r:11:~~' 1111 !~~ 1 ~~~u~:~.~~r;.~~;~>~,vii1~1l;~1:~,bl~'~I~~~ "0 ye \Hitcl's! make choice uf' a suUjcct suikd to your 

the rause is Hr) llad, and a) must liopcll'ss; for in this ~~;~r11~~\1 ~~1 ~tife0 ~1<:l~~~~~tg ,~.1;1 :;:~~~1 e;·~~~ ~~!~r::!~:t·l~·,: li~~~ 
casr, it is goull econom) tu d.ivci~t attentiou ~s much as nc1th£'1' eloquence new method will C\ er Uc "autiw"." 
po;;:.:11~s:·~·i11111~5 to~:.~1 i~1~ 1~11~.'~;- 11t~"ic 11

,
1
,
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1: 5 sl;~Jl:!~I:~t-ch by . This is iu truth the (1uintcssrnce of rlielol'ic. i:t'I'here 

which orators tell 1 hrir bearri·s in a few wor<ls both "hat ~~~ 1 ~ 0~::ej\~~~.: 11;~· 1 ~·~c~ 1 ~11 ~;~l:f~~.i1~~i~!: ~~~~/;~·r:i~il~~ 1 ~~~ ~~~ 
!~~:,,ha~~h~~1i 1~ :~!~~~~~·~t' ~~.11~~s~~1t1~1 ;1 /~~~n~~~~;r~~~~~:~11~1~ rangcme11t ol pa1·trculars tu a11utliel'. •· Tlic dlirncJ and 

ber of parti;. and espe< ially whrn tlirsc ar~ ot con."1dcr~- ri:·i~i~, ~!h~~~1~;.11~11c~~~sij~~:s!~t:;;~~\~i1\1gtl;~~~~r:h;,~1 g~:i~c~·'t1l 
ble length, transiiim~s an• necl'SS<U'.)'; but somctunes.m JJcnt enough to the 1u·c.sc11t, it may not "ith ad,·anta',.l' be 
paosing from one tlnng to another, a \'cry.gcnci·al lunt rl'served. to som~· .rutu1·c occasi·111." 'f'h(' same jus~ antl 

is ~~~~~~:;ift<'ation tlic orator cnla1·grs anti .rxpatiatc~ on accomphshetl critic says dscwhcrc, more generally, 
a suhjcct in fiUCll a 11rn.n1u·~· as t.o nprrscnt 1L Jn ti.it• lull- ScribcnJi rccte, sapert.: est principiumet fons: 
est anll must C'01Upn·lirns1vc view, and so that 1t may Ue Arlc P0ttica, I. 299. 
str ik e tlw mind 111 the nrnst forciUJr mamwr, and inOu- •iThc principlcarnl sp1·ingof fine writing is good sC'11'.,e," 

enrc the pa..,sions. lfr ascends from thiugs pa1·ticular . ~s good se1.1se .will p1·csr~·ibe ju~t onln inc o:uposi-
1o things general, 01· t.ksrrnlls from thi11gs gt•11<'r<il to s1trnn, so also 1t will suggestJu~t and suitablr ~· ntim,•nt~. 
things pa1·tir11IM, a111\ an enumeration of instances; lie Style. A style shoul<l corrcspont.I to U10 tu!ll' of lllind 
connects his pnsition "ith a concurreuce uf various cau- of the author, and the tone and temprr lie" i.,: 1r., to mm. 
aes, ancl 011 tl1r 11thcr lrnnd, with a variety of cffcrtli; he m~nicate to othe~s •. T~e connertion betwt•rn thr tone of 
places 1l1ing~ in thr liglit o_f contrast; he amplilies fac·ts mmd and the chchun 1s ilescrilJcd b)· thr sam"' Ruman 
from tUu circumstaou!j of Lime, 1•lace, mauncr, aml tbe pod, whose great master was Aristotle, 111 ..,,, Ju"t aml 
like. . .. connected a manner, that we sh.ill content our>dns on 
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the pre.rnt point with quoting a small part of Horace, 
and Tl'ftnini:; our l'Catlcri to the part lumst~lt. u .i!:\'('l'Y 
suhjrtt ';houid hi\vc a st)lc .q1p1·op1·iatc tu 1tsel~. J\ ro
mic ~ul>je-ct tlocs 11ut admit of the pomp of a trag1~ st1·ain; 
1101· the bloody suppCI' of Tliycr:.tcs bea1· to L·· told iu the 
simple n11mbc1·q or comrc.ly. ::,111netimcs, huwl'\.'<'r, ('l)ltlC'

dy 1·aises her ,·01tt•; anti t:h1·c111es ruu'ie<l to anger and 

:~~~~1~;i7~~~s ~I-:.\~;~Uli1~~.~~,en~:.;11~i'~!s ~~0~1.:ii;l: s1~~~~:. 0~; 1 ~i1;. 
stJ le to exprcs<; their g1·i1•f. lt 1s natm-al for men to 
laugh with those tl1at lau.;li. and weep with those that 
\\et!p; the human countcn;.rnce to \·arj' \\ ith the &ympa
tl1ctic emotions uf joy or :.or1·ow. If you would lia\U me 
shcc.1 tears, you must fil'st shed them yourself. 11laintivc 
\\.'01·ds nre most corl'l'spondcnt "ith a (.lfjccll'd look. 
Threats come well from a pcl'son in angel', mirth aM.l 
pleasantrv from a fac~tious tcmpc1·, and gnt,·e 1·cmo11· 
strances from a scvc1·e characte1·." Sec De A1·tc l_)oeti· 
ca, line 90-11 s. 

'l,houn-h these observations are made here '' ith a re. 
fereuce lt. poetical, it is mauifest that the s1urit uf them 
(name!)' that lang•.ingc shoultl IJe suited .to the nature or 
the subjt.·ct) is applical.lle to all c~mpos1t.wn; to c~mm~n 
prose, to oratorical yrosc, to pluloso1Jh1.cal. or .t.l~llactic 
prosr, anti to historical prose;_ on each ol winch 1t 1s prn· 
posed to make a few obse1·vat1ons. . . 

But wr pnmise a few rema1·ks on the qualities that 
should prevail in style in grneo·al .. They may IJe 1·etlu
ced to thrsr: 1, purity 2, prrsp1cu1ty; s, v1gou1·; 4, ha1·. 
mony; 5, dignity: 6, beauty. 

Purity cousists in the choice of such words and 11hrasc· 
ology as ~re agreeable to the most general and approved 

~!~~~~:t o~t~:.1i~;a~f~1a!:c:>\1:d'~.~~f~ ~~eed:;~~eto ,~:~~' o~~:~~~~ 
1·isms anti solecisms; the lurmer of wli1th respects single 
words, the latte1· their roustruction i11 sentences. The 
words and plH'ases that occur in writi11gs, though in ma
ny res1>ctls estimable, are not all of them pure, but only 
such as are agreeable to the usage of the most distiu. 

~~:,8t~:.~:~i~~:·~~:~~s~\~~r!~~·st~'!11~~~h~~~ 1 ·:~t~~~1~ei'~~i~; 1:11~1!11~ 
of thC'ir original interest and beauty. 'rln1s, 0111· t:.ngilsh 
translation of the Bible is written in a pure style; so are 
the Spectators and other writings of l\1 r. A(.~dison, and 
the letters an<l prefaces of Mr. Pope. Tu purity ur •tJle 
it is nrcC'ssa1·y uot only that it is formed according to tile 
rules of philosophical or u11iTersal grnmma1·, but accu1·d. 
ing to the particula1~genius or idiom of the la!1g11a$'c in 
\\hich we \Vl'itt•. rj lius, tho11gli "1 sec a \01ce" 1~ al
lowable i11 Gl'eek, anti ocru1·s in the twelfth vcl'sc 11!' tlic 
first cllaptea• of the Jlc\'rlations, it \voultl not be allu\Htl 
in any 01·igi11al cumpositio11 in English. Hence as it f.Je. 

11cmls 011 the purity ()f a style whetht'I' a composition 
shall 11ot become soon uniutelligiUle ant..I die a\\ a), t.>'I' pe. 
nctr~1tc to postc1·ity, ant.l be transmitted to future ages, 
this, of all the goo~ qualities of st) le, may IJecuusitlel'etl 
as the most i111pol'lant. lu the prcscut day, 111 oUJ' co1111· 

try, there seems to be a wanton introduction not ouly of 
phrases tlt'graded by common and ta·ivial use, hut of'' hat 
may be calletl vulgar slang (if slang is not iu<leetl an ex
ample itself of the abuse iicre noted), into the debates in 
pnrliamrnt, and con~equently newspape1·s, pamphlets, 
and a deluge of ephemeral histot·ies. Whatre~de1· uf the 

next century ,,·ill understand, "it is a hnax; mreting m1 
it.lea; making up my mind; Llink.ing the qurstiou," t\.c. 
&•·.? Evrn Mr. Hume, and other writers of notr, espe
cially among his countr) men 1he Scots, tn·~pasc; gl'i.:ally 
against puri1y, when llrn) atlmit into tl1l'ir ~ngli~h Sl)le 
not only Scotticism'i, against wliich tht'~ al'<' now vrctty 
grnc1·ally on their gua1·d, !Jut so man) Latin idioms and 
Ge11licisms. As to Latinir.), this too ha<; been used rven 
immoderatl'ly !Jr our great lexicog1·a11he1· D1·. Johnson. 

l'trspic11ity, like 1iurity, consists partly in single word3• 
and pal'tly in thei1· co11struction. As to single word"', 
their fo1·c• antl propriety are to be jutlgcJ or from the 
us:-tgr of the most generally appl'ovetl w1·itcrs at the pe. 
riod of out• writing. For through length of time, words 
lose theil' original signification, and assume a new one 
\\liicb then becomes their pt'oper sense. Thus the word 
knave anciently signified a servant. In an old Englislt 
ve1·sion of the New Testament we find, " Paul the knave 
of Jesus Clu·ist." The proper antl precise meaning of 
wol'ds, nca1~ly synonimous, is to be distinguished with 
accuracy. F'or example: mercy and pity arc sometimes 
c?nfoundcd; though mercy is, prot>erly speaking, exer
cised towards an offender, and pity towards 011e in dis. 
tress. But though the meaning of all the wortl• in a 
sentence, consit..le1·ed by themselves, may be very obvi,. 
o~s, yet tlie sense of the whole may be obscured by a 
thsordcl'ly arrangement, of which a very apt and curious 
example is given by Q.uinctilian. " A certain man or·· 
tlerctl in his will that his heir should erect lor him a sta
tue hultling a spear ma<le of gol<l." A question here of 
g1:cat co11scque_11ce to the heir arose from the ambiguity 
ol the cxprcsswn; as it admitted of tloubt whether the 
wo1·ds, "n1<1ile of gold," were to be applied to the sta. 
tue, or to the speal'. Care, therefore, must be taken to 
dispose both the w01·ds and parts of a srutcnce in such a 
manner as best agrees with their mutual connection and 
dcpcndance 011 each other .. 

Vigour, or energy of style, depends chiefly on brevity 
a.nd ~judicious use uf tropes and figures. Brevity con· 
s1s~s 111,the use of general Jll'Opositinns and gene1·al terms, 
\\ h1th comprehcrnl a g1·cat number of pal'ticulars, the 
enumeration of" which weakens a style, as in the material 
world bodies a1·e \\c&.kened by· dilatation. The use of 
ii$'u1·ative language, or tropes and figures, is, perhaps, 
still more couneckd with dignity anti beauty of style; 
but we embrace the fi1·st occasion of making some re· 
marks on its nature. 

'The ancient rhetoricians, who were f&nd of multipJy. 
ing distiuctions to a gl'eat excc8s, distiuguished a trope 
from a figt1t·e; u11ilerstanding !Jy a t1·ope a rhangc in the 
usual meaning of words, and by a fi~ure a change or 1Je. 
viation f1 um tile usual mode of co11s1 ructing them in srn. 
tcntc11res; ll11t they are generally confounded by the most 
arcu1·ate anti purest wl'iters. Both these kinds ofclianges, 
11.)\vcnr, may be comprehended, evr11 accorlling to 
etymology, undc1• the word trope, which in Greek 'tig· 
nifics a turn. As no language contains a sufficient num
ber of proper wo1•<ls to cx1>1·ess all the diffHrnt concrp
tions of our mind, tropes we1·e i nrroduccd to suppl) the 
dl'ficiency: to express the various ideas that occurred 
from different associations and analogies which sprung 
up in the mind on viewing things in tlilferrnt light.., and 
com11at·ing them with one another, required this aicl I•" 
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language. Among the principal trop~s arc mrtap hor, 

:~ti~l~~~·i~:n~·1l11~~1~:.~~~ ::1ii\'::::) ~~1J1~~:·::;:~:~,':\~;l:.~~~:.~;~~1~~s:1~1;j 
prosopnpeai or ]Wt souilirat ion . 

A 111ctaphor is a compa1·isrm or simile, without any 
wor1h i111pl)ing comparisnn, and com111n11ly 1·Pd t1Cc<I to 
a sh1~le \\01·11. 'f'o sa) of a m:m that he is likL· a fi1x or 
a lion, is a similr; tl1at lie is a fox 01· a li1111, a m1·taphol'. 
A metaphor lakt-n from a simile which asnil.H·~ life ancl 
action to things i11a11imate, and lcng·the twd out 11110 many, 
01· e\'en several circumstances is an allegory. In mcta
j)hors and allrgol'it·s, rare should be t:1ke11 that tht· same 
image ur ki11d of tl'upr. is cnl'l'icll thmughnut the wllnle. 
A mixtul'C of met:iphors ht one of th e must common, as 
wt•ll as g1·eatest, 1lrl'o1·mitirs in composition, though by 
a very liltl1i atkntion it might ce1·tainly be ve1·y easily 
aYoidctl. An iustan!'e of this, amounting e\'Cn lo wh~lt 
we call a bull, orcurs in Mr. Hume, though on the 
whole a correct \\'l'itn: "Tiu.· ral'lher we mount tt(• into 
antiquity, the UHll't' do WC find mankinJ ]llunged into idoJ
atr) ." Nat. I list. Rt·ligio11, section 1. On the o1ht'r l1and, 
a minute attention to resemblan ces sometimes kads a 
"riter into studied amJ far.fetched conceits; than which, 
to a tl'ue taslr, delighting only in what is great, ;mt.I, 
consequently slluplc, there can l.Je nothing mo1·c tli sg ust
iug. 

A metonym.y is a trope which ~hanges. the names of 
things thal al'o naturally though not esscnlially united, 
as lhc cause for the effect, or the effrct for the cause, &r. 
'flrns. Ma1·s is 1rnt fur war, Ceres for corn, and Bac
chus for \\inc: 

lm plcn lur ''eteris Dacchi pinguisque farinz. Virg. 

'fhus, in common discourse, it is usual to say, " this is 
surh a person's hand, 1 know his hand," that is his writ-

in11·011y is a trope in which one thing is said, and the 
co11trnr) intended. The subjects of irony arc all m<111nrr 
of, ices and fnllics, whirh arc sometimes exposed in this 
"ay more cffrctualty than by the most serious reasoning. 
Jn irony, the author assumes the a.ir of belie\ iug as 
others do; I.Jut by a dcvclopement of the ground of belief, 
of the pro and the con, brings out the t1·uth, and leaves 
the readrr or hrarcr himself to th·aw the conclusion. \Ve 
listrn to the still 'uire of our own l'rasL1nnntl co nsrie11 .... e. 
and sccntly romkmn our own tenets or our own conduct, 
,\hen p1·idc and passion might raise a mist that mi.~lit 
shade us from tl.clight that should emanate from otlicr.'i. 
'J'hic:; figu1·r of s111·rrli was used so much by Socrates, 
t\1at he got the appellation of Eiron or Ul'oll. The most 
p1·rfrct bpccimcn of irony in the English language is 
Swift's Uircctions to Servants. 

Jlypcrbole. 11 l1irh exceeds the bounds of stl'ic t truth, 
and 1·tpl'esr.11Lc; things as eitl1t•1· g1·eatcr 01· less than they 
nally nrr, 1s the boldest of all troprs. The 1·epresenta· 
tio11, h11Y.rvrr, is made in sucll a ma1mc1· as uut to im
pose on the hrarer. It l1as ah\ ays a nry considerable 
rffcrt, _r'. en \\hen ~ost rxh'arngant; as it shows, at lt'ast, 
the op1111011 rritr1·t~rnt'd ~Y. the si>raker on any subject, 
in a very strong light; 1t 1s a natural expression of ru
li\"f'nrd emotion. 'Ve meet with hyprrbult."'s e\cn in the 
Snipturc : "l brar )'OU recort.1,0 sa)s St. Paul in his 
Epi<tle to the Galatians, chap. iv. " that if it had bce11 

TOL. UJ, 50 

p•1i;';ihl!:' ye wo:1ll ha.\·e pluckr:I out ynn1' own ep•s and 
J!:in11 them to nu';" and tl1t• r.:~·angclist John ro11rl111les his 
C.1<.;prl in thrsf' "111·d.-;. •• Thrl'C a1·t~ ah;o m;t11)" things 
that Jesus <.lid, \\l1ich if till~.'" ~ho111d be \Hilt(\n l'\·rry 
urn• . I suppose that e,·rn the wod I itll,•lr coult.J 11ot cfa1-
t:ri11 tbc banks that should hf' writh'n.'' 

Clima:c is a campouml s•.•11tt11cc in whi r h the dHfrrent 
pa1·ts Ot' clausrs a rc closely rnnnectrd. an<l 1·i"c g1·arl11ally 
in impo1·tance abo\'e onr anutl1l'l'. \Vr haH an :ulr11 i1·abJe 
t'X:lmJllC of this frope in that pas~agc of N;~Cl'C':J \\l'i t, 
"lirrc it is sai1l of the jn) s of lfrann, '• ll1at CJ<' hath 
IMt st•t·11. nor ra1· l1ca1·d, m•itLer hath it enh'rrcl into the 
h1·:11·t of man to conrciH·." \Ve hra1· mu1·c l11i11:.;:s than 
wt· sec; hut lhc imagination can fo1·m tn itself au infini
t11tl~ of thi11gs that <.lo not f<tll um.kt' the rog111zancc of 
auy of 0111· srn'lt'S. The fullo\\ ing is also an excf'llcnt 
rxc·mplification of the climax: "Whom God did prcdcs
tinale, tlwm he also callctl; and whom he called, them he 
also justified; and \\ham hr justifi ed, thrm he also glo-
l'ified." Uom. viii. so. But thel'c may lie a climax of 
pel'inds as well as of scntenrr!'i. Herc also we arc fur
nished with the most apt and spknditl examples by the 
Srriptures. " For scat·Lely fo1· a righteous man will one 
die, yet, pc1·athcntu1·e, for a g1•od man, some would even 
dare to die; but God commendcth his loH towards us, in 
that while we were yet si1111c1·s, Cl1rist dird for us." 
R om. '" ;, 8. The contral'y of a cl imax is the bathos, 
a':i some have called it after Pope. or the ~inking in com
position,otl1el'wise called an anticlimax; from which mi
scr·alile t.1 efo1·mit,r and dic:;gracc, authors might be saved 
by a small exertion of attention and common iensC! 

~i~~~~ 1~~~~~:i~~~l1~~~ii!h;~:.ig~~a~fa~~ .. of war, 
Blackmore. 

Yet this wac; not bur lesque; it wali internJr d fora sc1·ious 
~ncl J~crni c poem. In.some in<.::tances it woul<l app~a1· as 
tf w1·1ters \HJ'(' at p.11us to study the art of' sinkin,i; . .i..\11'. 
Larrn ~lacgrrgo1'. Buch~nan meaning to do g1·eat. honour, 
a111.l to extol the isle of Skye, sa~· s, that ., sumc of lhe 
~assals (of. the g1·cat. families then•) a1·c colonels, ma· 
Jurs: rapt~ms, a~ul hr1~tc11ants." Marg1·egnl' lluchan~ 
nan s Ul'1~11 cc (Jf th e H1ghla1~ders. i'"f.{C 86. 

Dr. Swift ol>seo·vr.:I tlic .JU.'it 01·llcr in com11ositinn 
~vlieu he n11kes Ollt; tell the lac.lies who entertained him 
111 a tave1·n, 

ii~;r~t:i,t~~·~;.·2~.~::r;:~ ... d 

But .it is not un~y .in w1·itcrs of tlic nry l!P\'rst class that 
we hml thr anticl11nax. \Ye ha\C a11 cxampl~ of lhis in 
Di:. l{ea~I, whrrc he Sa) s "U1r emolion r·ai-;ci l hy g1·and 
OIJJet:Ls !s awful, sr1lf'.11111, and sniou(i." Th e ut·tlcr of 
tl1 l'Sc c.·p1thrts s!Joulll JUSt lla\'C Uren in\'erted. 

Invcn ton ~s a fign~·c i11 sp~·ec h i11 "hi r h the usual ar .. 
ra11ge111r11t ol "ords 111 a sc-nlenc{·, 01• of sr11tciu·<·s in a 
comp·n1111.l sentence or period, is i11\'Crtc1l. Foran t•xam .. 
r~;; of the first kiml, Sl!C Nii; us in the A!! 1eid, exclaim-

" \le, me: .11.bum q:1i f·C'i; i.n me converlite f..:rrum 0 .T.n. lib. i:r. 
"Me, me, here I a·n \\'no ~;we .done the decJ; on me turn )'Our stect.• 

Under exfrcme ~g1.tatao11 the us.ial µrocrss both of 
t~iou$ht and speech!.,: 1ntt:ri-11ptctl. The 1.tngu n~e of 

1 
_ 

stun Ill broken and mrohcrcnt, The imp~'3i ·;ucd n~~~t 
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rush<'s (E1·rrtly tu the lHincipaI figure Ol' ubj<'cl; from the 
action to tlH' :1ge11t; from tlic att i·ili ute to the sul.Jsta11rc. 
Of th(' sccornl kiud. whC'rc the mi nd, th our,h unruftlc<l 
an<l discompnst·d, anrl thinking in a rrgular t1·:ti11, is ~mi 

matrd tu .~rcat cot<crptions, we have an i11stauce in 1.he 
:fi1·st sc11tr11cc of tlic Pcu·adise l..iost. 

Jlntitkcsis is lhc illustration of one thing Uy another, 
and is, we p1·rsumc, universally undel'Stnod. If an ex 
planation or illustration of it Uy an example is wanteil, 
th e rrac!c1· is 1·rfrnetl to Ila• threr last VCl'Scs of the fourth 
chapter of St. Paul's Second Epistle to the Co1·intliia11s. 
'!'here rnnnot lrn a happi er rxample, and the I.wok r e
fe1Tcd to is iu evc1··y hall(!. Ne ither is i t nccC'ssuy to ex
plain interl'Og·ation or exclamation. The mean ing of tl1esc 
f1gurC' s is oUvious from the vc1·y mma•s to enry one, 
and examples occur at every turn in all kint.l s or com-
11osi tio11 and rliscoursr, w!'ittrn 01· spoken. 

ln an apasfrophe, the s1wak1·1· Urea.ks off fl'nm tl1e sc-
1:iC"s of his Uiscuurse, am} adllrC"sses liimsclf to some pa 1·
ticular 1rnrson, pl'escut or absent, living or drad, 01· even 
to inanim ate oUjccts .. A fine example of apostrophe oc
CUl'S in the second Uook of Paradise Lost, line 6S l~7: 

«Whe1•ce, :tndwhat artlhou,cxccrablc shape1" 

Antl a still fin er i11 t ho fourth book, li11e 720- 55: 
•• Thlls nt their shacl)' lodge ari·iwd, both stood, 
Both turn'<!, and unrler open sky ador'd 
The God that made both sky, and earth, and hean•n, 
\V hichtheybeheld; themoon'sre$p lendtntglube, 
~~ncl starry pole· Thou also mad'st the night, 
l\lakeromnipotcnt,a.nd tliou:hed:ly," &c. 

See also the n1urh ad mired apostl'nphc of JE nras to his 
departed fathe1· A11chiscs: 

" Herl', ::ilas! l losr 111\' l'athet· Anchises, the soother of 
all my cal'rs, my relicr"in enl'y misfortunr. Jl crr, 0 
thou best of parents! you left me ornl'come with fatigt1c.,'' 
&c. 

I'l'(JSO)!Opria, or prrsnnification. eithrr infroduces an 
aliscnt pe!'Son as speaking, or nne wl10 i~ <l ratl as if lte 
was alirn and presc ut, 0 1· s peec h is att1·il.Jnt rd to Rome 

inanimate bri11g·. Th e sublimest example of the prosopn
pC'ia that cvt•r was, or can possibly Uc exli ibitcf.l, is found 
in the bonk of' Jub. Job, on a l'CView of his ow11 act ions, 
apprals from the criticisms of men to the judgment of 
God. "Then the Lnnl answr1·Pll Joh out of the whi1·lwirnl 
and said," &r. as in the Uook of Job, chap. xxxviii
xli. 7. 

There is not any figuJ"e better adaptrd to tlie Jllll"Jlosrs 
of the ltighH species of t:loqucnce, that is, the pathctical 
and s ublime, tha11 the pl'osopopria, by which tlte pu etor 
oJ'ator may call alJ nature to his a id; bnt if it was intro
duced in any other than a Jiighly im1rn~s io11 cd strain, it 
would lose its effect, and enn appea1· 1·idiculous. Jn all 
thins-s the speaker is to co11si<lel' wen for what he has 
prepare<! the hearer. 

Did out· limits admit, most of our read er s, and among 
t liese t \1 e most cultivated a nd intc-' lligcnt, would excuse 
us from following the ancient rhetoJ'iriat1s, and tlw~e who 
tread in their footsteps, tb1·011gh all the tropes and figures 
to which the subtle genius of Greece, wirlc.ling the most 
copious aml pliant language that ever was known 

~ 

am o11,5:;t men; has .;i\·en a kin11 of nomin al rxisknrc: sy. 
ncc<loclJf•, antrl1Jo111asia., l itntc.o.;, c>uphrndsmu-;, cat:wh1:e_ 
sis, 111~talq1,is, ac;y11d('to n, plronMmus, polysendetun 
antamv.:lasis.11J11ce, <.'pizruxis, &c.:. 1\.c. &c. ' 

011 l onk i n.~; oVC'l' tlds long catalogue of wortls, of so 
littl t' p1·1H:tic.:al use, \\Care ~dmost inclinetl to say t'l'itlt 
Butle1·,-

" J.~or nil a rhetorician'~ rules 
llut teach him how to name his tools." 

All tmprs and fi,;urcs rise na tul'ally out of a wel1 storrtl 
and U1·iili:rnt im•~gi11ation, an earnestness to rstaO!ish 
th e trut!t, il.tHI the diffusi\'C innncncc of the passions. 
Th e pnC't, I lie OJ•ator, animated liimsclt', extends anima-
1ion, Hft·, and actinu to c\·c1·y object that comes in his 
way. To 1·ch11'11 11ow to vi,;n111· 01· cne!'gy of stylt'. 

How much :this is promoted by figm·atirn language 
will ~]lpear from tliis, that in tll'liportion as the mind la
bo11 r s 'dth any \·ivit! emotion 01· cc111crptio11 it is prnnc 
to gire it a s11hstantial form, to r!nthc it in metaphorical 
language. Now, a lively trnpc co11v1·ys not only a lire. 
lier·, I.Ju t ol'te n a justC'l' idrn. of an object, than ran ho 
rommu11icate{l by p roprr \\'Ot·ds i11 the most cnpions pe-
1·ipll!'asis. rl'l111s, \\ l1t:'11 Virgil calls the two Scipios two 
th1rndt'1·1..Jofts ol' w~w, he exhibits a more Ii re ly image of 
the mpid fn1Te aml success ofthci1· nl'ms, tlrnn coul<l Ji are 
been g iYcn in }Jlain words: T ile next-mcntionctl great 
qu::ili ty of ~tylt-, was 

Harnumy. As in music we r rrp1ire sound, uni!'ormity, 
vari ety, and Jll'Oportion~ so we also r equire them, not 
only in compositions atldresscd to the ea1·, lrnt also in 
written co mpositinns; for the 1·cadel' co nceives of what 
he J'Cads as if it was spoken by himself or by others. 
His ear, in some measure, 1·u11s over the page as well 
his eye. Numbl'l'S are not ronfincd to pile.fry: there is a 
rythmus, thnu.r;h of a more slow and sober kinU, in 11ros('. 
Here too WC' l'C(jt1ire sonorousness, uniformity, and \'ari. 
cty of cadence. ~""or these> pul'}rnsrs there must be an i11 -
texmixt11re of long anti sho1t words, and long and short 
sentrnces. .As to the motlulatinu of the voice in speak
i11g, as \\'l'll as of p1,01111nciation, looks, and g<'sture, 
th~se IJ elong to elocution! of which we l1ave many pro
f'c>ssors. TIH~ snm and sulJstance of elocution is, to speak 
from freling.-Si vis me flere, &r. 

Tlte ha!'lno11y of style is ve1·y much promoted by tho 
use and in\'C' nt2 on of compound \vords, which any one is 
at liberty to contifre at }lleasurc, if he ad!ic1•cs to tho 
analogy of language. As an example of all this, \\Cprc!
<luce a beautifu l passage, which is a rural and domestic 
sce11e in Thomson's Seasons: 

---"lnt\1eponcl 
Thefinel)•·cheque1·erl cluck bcfol'e her train 
n~ws Jprrul.ous. The stately saiLng swan 
Gives 011t lus snowy plumage to the g.Je, 

~~t~[~~~~'.:~:~:::~:-"'~ 
Nothing can be more harmoninus. 
Sublimity of style consists in language suitrd to snh

limeemotions. Nay, the more plain and simple the images 
appear, the greater the surprise, wonder, and astonish
ment. 1t sometimes darts forth with rapidity and vehe· 
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mence, and snmctimcs reposes on tt.c tranquillity of ge
neral views, exhibited in general terms. 

As an instance of the power of simplicity in cvc1·y 
species of composition that aims at the sublime and beau
tiful, we may contrast the style and manner of Michael 
Angelo antJ Zuccero in painting. Michael Angelo paint
ed liis figures naked; Fredel'ico Zuccero, who painted 
the cupola of "Florence, peo1>Iccl it with a multitude of 
both sexes. extremely well dressed in the fashion of the 
times. 'I'he Sl) le of Michael Angelo was sublime and 
beautiful; that of Zuccero little, and in process of time 
l'idiculou'"!. 

Instances of the sublime arc so a!Jundant in poetry 
both sac1·etl anti p1·ofane, and in oratory, atleast by that 
of the ancier,its, that we leave the task of illustl'aliott on 
these two hl'ads to our readers; but <lesniption antl nar
ralinn too. in prose, also admit of the suUlime; and l1Cl'C 

it will be fo1md tu consist chiefly in the selection cf the 
gi·andrst objects, and _must striking c.ircumstances, figu-
1·alivc language, brc\'1ty, and, what 1s very closely con
nected \\ ith brevity, the use of genc1·al terms. For ex
ample: Dr. J. H1•ylyn, speaking of John the Daptist, 
says "prnpbt"cy, \'ision. and miracle concurred to l'Cll· 

dr1· IJisbir·t.h illustl'inns, and draw attention, and raisccx
pertatiou with rrg~rd to a person so signally the earn 
of lie-ann. 80011 alter his bi1·th lie was cal'ried into the 
wilile1·ncss to c>srapc (as ancient wt'itrrs relate) the 
sla11c:hll'l" \\hi ch IlCl'od made or flie Jewish cldldrcn. 
1.'lu;S the <lrsart became the school in which lie learnt 
tcmpCl'anrc. \Vant tauglii him abstinence, tilJ,,r;racc and 
reason gaining sll'Cll~tlt. lie emlirnced that mut·tification 
with a deliber lit1 choire, i~1 which he had been engagrd 
for tlic lll'~·servatio11 of' his !tl'c." Hcylyn's 'l'hcolog. Lec
tures, vol. l, p. 13. 

Another· c>xamplc of the sublime in narration. "It is 
lt·ue, king FcrUinand had laid some foundation for llic 
future greatness ol' Spain: for whil"t llis perpetual ncgo
cialion'i and intrigues ful'mctl him many able statesmen 
ancl ministers, his lonp.; and successful wa1·s ia the king
dom of Grc11ada, a11<l in Italy, had introduced such cx
n·llcut ordcl' and disriplinc iuto his armies, and particu
larly amu11gst his inf"an!1·y: tit at cithc1· in suffering liard
shipi:, 01· in battle, tlic wol'ld could not show its <'qual. 
'l'hese were lhe arms which, at Pa,·ia and on the Elhe, 
C:l'O\\ n('(\ so great a work of fortune wiLh the hi,i;l1est 
J1itch ol' glo1·y; and af'tr1·wfu·ds in fhe Low Countries, 
supp<ll't<'d fo1· a whilr i1s Uerliuing greatness." }loJitical 
Work.s of F'lclrhcl'of Saltown, 1wge ISS. 

Beauty ol'st)h· ma.y lJe said in general to consist of an 
union or pu1·ity, pe1·spicuity; a moderate use of t1·op1•s, 
a.nil in harmony. .In t!1e energetic or pathetic, and the 
sublime, the mind being in a state of emotion anti agila
tinn, is 11aturally hutTicd into figurative language. In 
thr contemplation 01· description of those objects which 
gi'' '-' Li1·th lo Pmotions of lHanty, ''e are calm and --~ ll<'ct
t>d. a11d arc not. as in the pati1l' lic a111! sui..llimc, r onsti·ain
fcl lo make use uf frc1prs anti figt11·cs; } et it is in this 
r:\lm state only that we arc at kis111"e to m<1.kc use of 
,;0111r ul' the fl11rst and mu-.: t cxp1·rssi\·e tropl·~ and fi. 
~Urt'1', as nutithrses. allr~111•:t's, similes, ancJ nictapho1·.c:, 

!.~ l~~~i·i1~:!1~1~ ~;~ 11c:1;~i,'.:~~~;~ o;;~I t11c 
1~~~·11 ~1;.'' ~:~ !: ~· ~ r li f~d 

cvmposition is exemplified by judge Blackstone in the 

following: "Benernlencea cxtortc<l from lhe subject, the 
impl'isonmcnts for refusal, the exertion of martial Jaw 
in time of peace, a1Hl other domestic g1·iC\•anc1.:s cloutled 
the mornin.<; of that misguided princes (Charles I.) 
reign, which, though its noon began a little to b1·ighten, 
at last ''"rnt down in blood, an cl Jcft the "lwlc kingdom 
in darkness." Blackstone's Commcnfarirs. 

Of the metaphors which ascribe Jifc and action to in
animate beings, we have an example i11 a metaphol'ical 
description of the steam engine. 4 • The steam engine, 
appr·oac!ting to the nature of a pcrpetuum mobile, or ra .. 
ther an animal, i11capahlc of las~iLmle as of Sl'nsation, 
produces coals, moves machines, wot·ks md;ds, and is cr1·
tainly the noblest drudge that was evet· employed by the 
hand of art. Thus we put a hook in the tlOSO oftlie levi
atl1a11 (Job xii.). thus we play with him as with a child, 
and take liim for a servant fo1· C\'CI'; thus we sulJduc na
ture, and de1'ive aid an<l coml'ol't from the clements of 
earthc1uakes." Anal. Rc,·icw, Uct1·usprct of the Active 
Wol'ld, Feb. 1797. The metaphor being aptly kept up, 
gin's beauty to tl1e two first se.ntruccs hen~; the last l'ises 
into a style somewhat highc1'. 

Having thus treated briefly of the p1·i11cipal qualities 
or stJle in general, we come now to speak of the varieties 
of style most proper fo1· the differl'nt kinds of prosaic 
tornpositinn. i\ hich mny be di\'idcd into !'nut·: tlie fami
liar 01· colloquial, the rhetorical, tlic pliilosopldcal, arnl 
tl1c liistn1·ical. 

Tliejamiffor or colloquial stylr, is fl1at of common but 
grntccl au<l polis~1ed convel'salion, .or Jettrrs, meaning 
epistles, :u1d of wr1ttl'n dialogur, comical 01· serious. The 
style of conversation shoultl be simple autl plain: 1w ela~ 
Uorate sentences; no affectation of wit or eloquence; 
scarcely any g1·eat altcntion to gl'ammatical accu1·acy: at 
least that attl'ntion should 11rver be visible. To repeat 
what has Uren said ung1·ammatically, fo1· tile purpose of 
correcting himself, as i!:. sometimes done, is most miser
ably ped:lntic. 'The greatest powel'S of' COllVel'Sation are 
sJio.wn in. rollowing the turn an<l tone of COil\ C'l'Sation, in 
~n rngen1ous and pleasing mannrr, not in leading it. It 
1s easy to 1w111· fol'th a show of knowledge, if one is al. 
lowed to lead the conversation; not so easy to illustl'ate 
any t<ipic cxtcn1pore. The former sl:ows only 1·eacling; 
the latter leot1•ning. There are a kind of bal.Jlllcr's, fami
li~l'iy called cocks oft.he convcr~atio11, who, li~wing fur
mshcd and loaded then~ mcmo1·1es at home, in set ron
VC'rsalions, 01· literary meetings, ho"e,·c1· dcnomiuated, 
sny their lessons to an au<litnry, admil'ing, if stupid, dis
gusted, if' intl•llig-ent. This g1·e11t metropolis abuuu<ls in 
illustrations of this position. In lcttC'l's grri1tc1· ca1·e and 
preparation is both allowable and required. Of t•pisto. 
1~11·y wl'iti11g we have some rxccllent mo,it'ls in the cor. 
rrspondcncc of Swift, Popr, A1·buth11ot., Gay, and other 

~;~~:~~ct.l1 ~:~;~~1~~,lJ~~~o;1~;,~!~1~1i ~;y~:~:g!~~t~~1:1fir;~nc:~ 
COlflJHU'Cli with thl· t>pistlrs of Ci cero, ll1·utus, and other 
R nmans of liigli rank and culliYatctl J.;<'nius. As to wl'it
trn c!ialngue, th<.' SL} le of this ~<'ems to hold a middle 
plarc between the familiar 111· roll:1quial. and the rhcto-
1·ical, wliirh Illa} h l1 divid<.•d inh three kinds; the style 
propfl' for sLm·t aml popular essays, that {;,,. a popular 
; ·~st•mlil.~· , the se11ale 01· bar, ?'HI that fo1· tile pulpit. 
l be subjects of the first mcnttoncd s11ecics of w1·itin5, 



RHETORIC. 

nro niorj~~ rritiral, or rntnt:iit1i11~; fhr H101tght~ must 
hC condt•w;i;,·tl 1ui1i drifil', ~nul e,C'ry tl:i1;g to llC'~rnid 1 said 
Ll'idh·. ht·1·;~11 <>t> the \\L oh~ "i;l'k itself l"i h11t F:\PJl't. aiid 

s nppl;<.;l'C\ to "~ 1·cad at fiO!lll' l1H 1m r 11t or ll' i"Ul'l'' , Tlic 
Rt) l<' 1-dun:lll lm plain and siil\p!(', that Cl'e l')' nm· may un· 
tlCJ'~ ta1nl it·; p·t sot']: ~<ll!t that no one 111 a_r Uc tli sgu~trd 

"ill! it. '1 lie hf•st nuakl of C',,;says. in cH·ry l'l'Sjll'Ct, is 
l\h-. ..\1!diso11"s ]l:\pc1·s iii the Spectator, Guardian, anti 
Frel' !iolde1·. 

Thr st) lcnf::Joriucn rC' {ll'fTt"I' fo1· a pu!J!icoration, admits 
ofcn1·y pns<;;i~1 l c nu-iati o11 1a· in Hl'Cl i:m, arcn1·ding to the 
tone n.11!1 tc1npc1· of thr n11d ito1·y, to what they can bear, 
or may lie L1'<iught to lll'n1·, and rnh'1· into or sympatliize 
wilh, f'amiliar, easy crn rl i11 a humoro11.c; s!1·ain, or sc1·i
ous, sokmn. rapid, iuipas~i P nrd , :lrnl n,_•!1ca1ent. This 
rule holds in some <kg1·cC' in S!Jl'N: li<·s at!<li'csscd to ju1·ics 
:mtl to !lie iionsc or romnrnus. 111 th<· Im use or r1rr rs, t11c 
s ·1p1·rmr jmlges in ciYil cases. and that bt·anr h of the le
gislature \\·hirh mn<leratcs anll chl'cks a11y rffcnesce-nce 
that lllfl)' rippcar in the I't'S!i.!11tio11s of t!1c more popular 
l>r~rnch, the d o<p1e11cc of i..l1 l \ m:ator should Uc, as imlccd 
it is, more gu ;u ·1kcl, rhastr11ed, and solJel'. 

\Ve have instances ol' the most pathetic and sublime 
C'loqucucc among savage triOcs. 'Vitncss the celebrated 
adflrrss ofLnga n, an Indian chief. tulol'<l Dunmorc,go
vernor of Vfrginia. The Gt·rck and" Roman orato1·s uni
ted the bold and unconfined to11c of the rutlrst, with the 
knowledge and art of the t.nost refiner\ nations. The cir
cumstances of climate, and fo1·m of g11\·e1·nment, in which 
there were but few laws, and the appeal in many, nay, 
in most cnses, made to equity, account, in snmr. mrasure 
at least, fur the tliffel'ence between ancient and nrndcrn 
oratory. But the more an English oratot· can elevate his 
tone, and lJy a l'apill sfrcam of passion throw his audi
ence into a kind of dream, nt· temporarJ belief of cvr1·y 
thing that is said, the nearer he a1Tivcs at the summit of 
excellence. 

'The eloquc11ce of the pulpit is altogether of a serious, 
:solemn, pathetir, anc\ sublime cast. liC're no rhetorical 
artifices arc e.itln·r admissibh~ 01· necessary; the i1rear-!l('r' 
must speak the t1·uth, a nil uotbing but the tn1th; and tlie 
truths predicated a1·e so intc1·csting and irnpo1·tanl-, so 
sublime and awful, that they arc not to be hcightrned by 
any exagg"el'ations of fancy. The la11guageof scripture 
too, is infinitely more energetic and impressive than 
that of any human composition. The preat'her has only 
to s11eak from brlieving, antl to convince his audience 
that he really IJeHeves what he sa)·s, by tlie sinqilicity, 
pm·ity, and hearnnly-mi11dcdn<'ss of his cha1·acter and 
conduct. This is the clJal'ln that gave f'fticacy to the 
preaching or the apostles and CJ11·istian fathel's, and sur~ 
r,es8 to the mis<s ional'ies from Rome in modern t iines. 
Order in e\•ery 1li:-;cou1·se is in!lispensablc; and this will 
arise out of the sul.iject, treated in a rational and sensi
ble manner. Neve1· was any English 11ivine more es
teemed and admired, either as a preac11ci· or a man, 
than Dr. Heylyn, a prelJendary of " restm inster, a!Jove 
quoted. In what did his oratory consist? "The 11rin
cipal rule of bis eloqu<·nce (says the wt·itcr of a 111·pface 
to his postl1u1nous works) was to ca1·r) his real thoughts 
to tile vulpit, and .to preach as if he was speaking to his 
congl·cgation; wlule his action1 and ernry look antl gcs. 

ture "n9 ndnptcd to the no tu re and veri~Uons of his 
&u~jrct.0 

Philo.~011hical or <lidactic style. In pure mathematics, 
and cxprrimental philu&ophy illm1t1·ated by rnathema~ 
tics, no tlting more is 1·equisitc or propet· than put·Hy antJ 
pr1·sp ic.uity. But mol'al philosophy, \\'hich is a mixtur·o 
of l'. 1cts an1l pri 11ciples, as nntnntl phil11sophy is of fart~ 
and math r rnatics, admits of gn•at eloquence, autl 1-1hould 
be made as cntednining as possible. 
llfatorical style. History may IJc clivi1led into three 

heads. 1. N<ltural history. 2. Anectlutcs , memoirs, an
nals, nrul books ofvoya;;-cs an1! travf'ls, all of thrm con
taining·, nt least, materials for history. S. Uivi! hH01·y, 
or the c<1ndi1 ion. actions,' icissitud t:_!'.!, and improve1nents 
of men u11ite1l in soricty under different forms of gove1·11-
menls. To each of tlirsc there is a sb le in O'> mf' measure 
appl'op1·iatc, though in all the st~ le siwult.I 'ary with the 
val'iat ions of the suhjrct. Jn natul'al histery, pnl'ity or 
pro11;·icty, and perspicuity of style is sufficirnt; notlting 
moi·r is required. But descriptions of natural appea1·an. 
ccs also admit of clc:;i;a11cc, and eveu suUlimity, as well as 
accu1•acy; of w!iich Butfon f11rni.5Jies a pleasing example. 
It is a pity that so charming a writer should indulge so 
much in tht• propensity of his countrymen to mere theory. 
His obi1• t1sion of theor•y. often whimsical and cxfr:waga11t, 
is, indeed. so otfcnsive to a sober inquirer into the pro
ductions of nature, that a strict and severe philosophc1· is 
ralher better pleased with the plainness of Pliny, and of 
Linn~us, whose views of i.i1Jth plants and animals are at 
once so arcu1·ate and so extensive. As to anectlotes, an
nals, memoirH, voyages antl travels, as there is no othct• 
design in such writing than to treasure up any thi11g in
terestir1g that comes in his way, no other qualities of style 
a!'e 1·eq11isi 1e than exactness and perspicuity, though he1·c 
too the style naturally 1·ises or falls with the ohjf'cb; \Jc. 
scrill('d, and facts which a1·e recorded. In voyages and 
ti·avels it l'iscs sometimes into the dignity and sublimity 
of epic poetry; when, un<ler the a1·ctic circle, on the bor· 
dcrs nf the F'rozen Ocean, nature languishes, vegetation 
ceases, the clements alone appear, and the "earth is con
t cm1llated u11ly as forming a part of the solar system." 
Signol'e Ginseppo Accrbi's 1.'l'avels to the NoJ'th Cape. 
-When, at the stupe11do11s falls of the Clyde, "doubling 
a tuft of wood, you arc struck at once with the awful 
scene which suddrnly burst upon yom· sight, your organs 
of perception at·e hurried along, an<l partake of the tur
bulence of the roaring waters. The powers of recollcc~ 
tion remain suspended by this sudden shock, and it is not 
till after considerable time that you are enabled to con
template the sublime lw1Torsofthis awful scene." Newte's 
Tour in Englaml and Scotland. 

On viewing the same scene, the reverent! Mr. [)all _al
so raises his tone. H After seeing the smoke ascending 
fur more than a mile as I achanced, I first heard an'd then 
saw the Clyd e roaring and raging as if provoked at re
sistance. 'l'he question started i11 my mind, is nature 
then sn bustling and noisy in her operations, so tumul
tuous, rapid and impetuous!" Tom· in Scotland, by an 
unusual R~ute, with a Tl'ip to the 01·kneys and He
brides. 

Ci1!il History. This being addressed to the whole world, 
to every COlrntry and every age, to philosophers. legisla
tors, kings and princes, the general style, air or tone, 
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should be that of dignity; but it should not be nh\ nys rlc~ honn111', or sh amr. The r11 ·st nntl <'a rdin nl pniut in £'\·cry 
' 'atcd. It should vary with the particult1.r subject" liich cu111po'iitio11. is to I.Jc master of the ~uhjt•et; to ha\'C a rlnl1' 
is h'cateti, which may be douc without tle~r~e111!ing lo concl·ptio11 of all that we wis h to say. "Out of th«:' fu1-
nrs~. . ncRs uf tlic hcal't till' mouth spr;1kctli:' As th!' analo.i,;if•s 

The historia11, Robertson, whose greatest exrdleure of' Iangt1age wrrr fo1·11w1I ht•fql'r 1hc rulrs of gramm4tr,. so 
and a great excellence lt is, consists in the close a11!1 l>c- l itern1·y wol'ks WCl'C co111pused bcfn1·c the ca!l'ms of cr1ti
autif11I urde1· i11 \\hich he deduces events from the causes cism aml rules of l'i1ctorir. These rulrs arc of more use 
that gave them l>i1'lh, is, perhaps, not suffiricntly n~rious in IH'Cventinn the false glarr nf tuq;idity, fus tian, 1.Jom
in liis "t) Ir. Il e never sits witli you in a gat·t1en chair, 01· bast, and conceit, than of a rail to ins p ire the 11111st cxccl
by the fireside; he never descends from his pulpit. lent qualities of speaking- 01· "l'iting. An attention to 

It is to l>e ol>sc1·Vl'1I, huwe\•er, that some tl l'signs aclmitof tlieso n1ks will obviate blcmisl1cs. A wel l-infn1·mrrl un
gl'ratcr variety of sty le than others. Tlic .Abl>e1 St. R~al, der·standing, with a lively imagination and a fcrling lira1·t, 
who has given so fine a spec:imcn of the concise and r api d are the grand sou rces of excellent fDlllposition; a ta:Jte 
style, in his Uistu1',v of the Cunspirac)' of Vc1drc, lead fo1· wllich may be forth1::1· impl'ovcd by a con~tant pl'l'll
not an 01wrt11nity, anti could not with prop;·iety vary citl1· sal of tin~ b~st mo<lels, in the same mannc1· tliat the cun
er his matte1· or liis manner, so 1111H; il· as ~fr. ll11111e in liis stant coutemplation of the best pictur<'s fur ms insensibly 
Ilis tory of' England, with occasional Skctrhes of the p1 in- a just :uul nice taste for paintin,g; lrnt it should nc\lel' be 
cipal Statrs of Europe for sm·en hund1·cd Yca1·s. Ncith- fo1·gottcn that tht> highest cxcellenrcs of style are nrrnr 
er Thucydides nor Sallust, confined IJy thrii· designs to attained where Hie fi1·e or imagination is smotl1e1·ed by a11 
particular rvrnts and a very slio1·t Jll'l'iod oftimr. COH l<l anxious feat· ofoffendin,g against any 1·ul c>s; and that the 
expatiate at kisurc on a va1·icty of' subjects likr Ilcrodo- alisence of f;tults and lJlemislies is deady bought by the ab
tus, who recot·ds the common transartions of the Grel'ks sencc of elcg:n1cc and every beauty. 
and Barba1·ians for a lung period of time; the scenes of RElEUl\l, a thin serous humnu1·, occasionally oozing 
whose nal'l'alive is extended over a co11sitle1·ablc part of out of the glamls al.lout the mouth and throat. 
tile three grant.I division-; of the ancient world, ant.I to a RHEUM, rhubarb, a gl'nus of tile monogynia order, 
period of two centu1·ics. Thucydides writes the histoi·y in thee1111cand1·ia class of plants, ant.I in thl• natural me
al' a single war, and the scene of the events is confined thod ranking under the 12th order, holorarere. There 
generally to the narrow spot of G1·crcc. The histories is no calyx; the corolla is sexfid aucl pN'sistent; and thrrc 
of Sallust are still more cil'cumsrribed in l'rspcct of Lioth is one t1·iquctrous seed. There arc seven species. 'l'he 
action and space. 'rl1e curiosity of the reader IJcing most noted are: 
strnng·ly e.xcited by the contemplatif~n ~f one grc.at cvc11t, 1. The 1·haponticnm, or common rhubarb, l1as a large, 
and appt•nach ing catastrophe, the d1gn1fied conc1senl'S~ of thick, fleshy, 1.Jranclii11g, decp-stl'iking root, yt•llowish 
'l'h11C)'1\idcs and Sallust, .forms thegr.e~test b~auty. ~'he within; crownrd by very large, 1·oundish, hra1t-shaped , 
arrang-rment of,'fhuc)'.d1des, who d1v1d~s ~11s wor.k rn~o smooth Jc~ves, on tliick, slighty-fl11·1•0\\'ed, foot.stalks, 
summe1·s ancl wmters, 1s very faulty: but l11sst)'le 101· lus nnd an upnght strong stem, two 01· tlir·ee foct high, ter
su!Jject aud design is arlm.i1·able; yet it must b.e ad1_nitt:d minatc<l Uy thick dose spikes of whih• flnwe1·s. It gl'llws 
that the style proper_ for ~1ffet'ent plans ~1· designs H~ l11s- in Thrncc and Scythia, Liut has been long in the Euglish 
tory, admits of mod1ficat1on from the different get11uses gardens. lts l'not affords a grntlr pt1rge. It is, ho\V
of different historians. The retreat of the ten thousand ever, of inferior~uality to some of tlie follow in~ sorts; but 
G1·ecks was a s ingle event, and e~braced but a small Jl.or- it., young st<tlks 111 !-ip1·ing bring cut and peeled, are use<l 
tion of timr; yet the easy, graceful, and sweetly-Oowrng for tarts. 
narrative of Xenophon, the Athenian bee, is also adrni- 2. The pa1matum (sec Plate CXVII Nat. Hist. fino. 
rablc in its krrnl, though diffcl'ent from the cha1:ming S46), palmated-leaved trnc Cliinrse l'hubal'l.1, has a tlii~l 
simplicity and melody of Herodotus, t~1e energy _of l'hu- fleshy root, yellow within; c1·owned with very Iai·ge pal
cydides, the IJ1·evity or Sallust, the majesty of ~wy, and mated leaves, being deeply divided into accuminalcd se ..... 
l1is happy imitators among the_ modnn.,, .1'"~al'iana a_nd menti;, expanded like an open ha nd; up1·ight stems, fivf' ~r 
Buchannan, and the rlrgantpu1·1ty and pl'c~ is rnn of Juhus six feet high or morr, terminated 1.Jy la1·gc spikes of'flow
Cresar. In a wo~d, though thel'e a1·e ce~·tam .i;enrral qu~- ers. This is now proved to be the tl'ILC foreign diubat·b, 
litics of St)_ le suited to a general subJc~t, t~1at s~yle !s the p111·gative quality of which is well known. 
agreeably trncture<l, not deformed Uy a d1vel's1ty of gem- s. 'l'lie compactum, or 'Tartarian 1•hubarb, has a large 
us. fleshy, brnnched root, yellow within; crowned by very 

Non una quidem lal'ge, hcal't-shapcd somewhat lolJated, shai·ply indented, 
Nee divers:\ ta.men qualis clecet e!>se sorol'Um. smooth leaves, anll an upright l:u·gc stem, five ot· six feet 

Now, to ronc1u<le, by recapitulating what has been now high, IJranching above; having all the branches tcr111inat
sajd on the present article. As speech is the powet·, so e t.I by nodding paniclcs of white flowrrs. rl'his has bern 
rhl·turic is the art of commuuirating our sentiments in the suppose~ to Uc t.he true rhubarb; \~hich, howc \•er, though 
fullest aml most impressiv~ manner. As the ends for of supcr101· quality to some sorts, ts accounted iufel'ior 
which we communicate our sentiment., are various, the the rheum palmatum. 
form 1 style. 0 1· manner of tlir;course, spoken or written is, 4. The undulatum, undulated or wavelJ.fra"cd Chi
tlifferrnt alsu; cm·1·rspomling with the emotions to be ex- nese rhub~r~, has a thick, _branchy, deep-striking root, 
111·rssrd and exritetl, whetl1l'r or surprise, complacenry, yellow w1tl11!1; c rowned wtth large, ob long, undulate,. 
admi1·ation, wonder, astonishment, sympathy, ridicule, somewhat hairy lea\Cs, having equal foot-stalks, and an 
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ur)l'ig:lit fil'm Rtem, four fret high, terminated by long 
loose spikes of white aowl'l':-i, 

5. The 1·i1Jcs, OL' cunant rh~1lrnrb ol' D-lount Libanus, 
has a thick fleshy l'oot, very ltruad lrans. full of granu
Jatcd 1wotubc1·anccs, and wilh rqual foot-stalks and upright 
firm stems, tl11·cc 01· four foct high, tc1·minatcd by spikes 
ofJlowcrs, succeeded by bcny-like seeds, IJcing surround
ed ~y a pul'{ilc pnlp. All these plants a1·e pcrrennial in 
nrnt, ancl the leaves and stalks arc annual. The roots 
being thick, fleshy, generally divided, st1·ikc deep into 
the grountl; of a lH'ownish colour without and yellow 
within; the leaves rise in the spring, gcnnally come up 
in a large head folded togcthcr, g1·adually expandin,; 
thcmselns, having thick foot-stalks; and g1·ow from one 
to two feet high, 01· more, in length and hl'l'allth, spi'ra<l
ing all round: ami<ls them rise the flowcr-stC'ms, attaining 
thei1· full hciglit in June, when they 8owe1·, and are suc
ceeded by large triangular seeds, ripening in August. 
Some vtants of carh sort merit culture in gardens for va
riety; thl'y will effed a singularity with theil' lt1xuriant 
foliage, spikes, and Bowers; and, as medical plants, they 
demand culture both for private and public use. 

They a1·e generally pro1rn.gatcd by seet.ls sown in 
a11tum11 soon after they are ripe, or early in the spring, 
in any open bed of light deep earth. Scatter the seeds 
thinly, eithe1· by broad-cast all over the s111{acc, and 
raked well in, or in shallow drills a foot and a half dis
tance, covcl'ing them neat• an inch deep. The plants will 
Tise in the spring, but not flower till the second or thinl 
year: when they ai·e come up two or three inches high 
tl1in tht>m to eight or ten inches,~antl clrar out all weet1s 
though those designed always to srnnd should afterwards, 
Uc hoed out to a foot and a half or two feet distance; 
obserring if any a1·c l'C'quired for the pleasu1·c-ground, 
&c. for variety, they shoulcl be transplanted wJ.1rre they 
arc to remain in autumn, when their lea\'Cs decay, or 
early in spring, beful'e thry shoot: the others rrmaini11g 
where so\\ n must ham the g1·omH.l krpt clran !Jct ween 

~1~~1~fie~~1<:l /,~~ 1:~:1~1;1~1;1 i;·11:~11~ ~1i~ I ~1~;~1.:~~ dstL~~~~,r~~c~~~ 
rows of plauts, repeating the same work every year. 
The roots n'lll<li11i11~. they increase i11 size annually; ant.I 
in the sccoml nr third yeal' many or thcn1 \\ill shoot up 
stalks, flowct·, and perfect scetls; and in three or four 
year~ the roots will be arrived to a large size, though 
older roots al'c gr11erally preferable fo1· medical use. 

Two sorts of' rhubal'IJ arc met with in the shops. The 
fii·st is impo1'lrd from Turke,r and Russia, in round~sh 
]lieccs frccfl from the bark, w1th a hole tln·ough the mid· 
dfe or each: they al'e externally or a yellowish colOtll', 
and on cutting appear '~ari~gatrt.I with lively rctl~ish 
streaks. The other·, winch is less esteernrd, comes tm· 
mediately from the Eastlntlies, in longish pieces, lia1·der, 
heavier, ant.I mol'e compact than the fol't'going. The fh·st 
sort, unkss krpt rnry <l1·y, is ~pt !o grow muu.ldy and 
woi·m-caten; thcs~cond is less subJed to these 111con'C· 
ni<'nces. Some uf the more industrious artists al'e sairl 
to fill up the. worm-holes with certain mixtu1·cs, Rnd to 
colour the outside of the damaged pieces with powder uf 
the finer so1·ts of rhubat·U, aud sometimes nith rhcapC'l' 
mate.dais; this is often so nicely done a~ effcduaJly to 
impose upon the IJuyer, unless he very carcfolly examines 
each piece. The marks of good rhuba1·1J ai·e, that it is 
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firm and solid, but not flinty; that it is easily p11lnra-
1Jle. and apprars \\ hrn powtlcrcll of a fine bright .}'l'llow 
culour; that, upon IJC'ing clicwcd, it impa1·ts to the 8t1it
tle a saffron ti11gr, without JH'0\1 ing slimy or 111ucilagi11011s 
in the mouth. lls taste is subacrid, IJittrrish, and sumc. 
what ast1'inge11t; the smrll lightly ai·omatir. 

Rl11_1barb is a mild catha1·tic, which operates without 
violence m· irritation, and may be given with safety enn 
to prrgnant women and children. Besides its purgatirc 
quality, it is rckbratccl fo1· an astl'ingent one, by \\l1irh 
it strengthens the tone of the stomach and intcstinl'~, aud 
proYcs useful in tlial'ha.~as and disor<lcrs proct·cdi11g l'l'om 
a laxity of the filll'es. Uhulla1·U in sulJstance operate:.~ 
more powerfully as a ratlia1·tic than any of the prepara
tions of it. 'Vatery finrtuns pur·ge more tl1an lhe ~11i
rituo11s 011cs; whilst the latter c011tain in grratcr pt·r
frction the a1·omatic, m:.tringrnt, and co1·1·obo1·ati11g Yil'

tucs of' the rhub:.u·l.l. The dose, w IH•n intruded as a 
purgativr, is from a scruple to a clrachrn 01· more. 

The Turkey 1'11u1Ja1·4 is, nmous· us, Ulli\ C'l'Sally jll'C· 
ferrcd to the .East lndin sort, though this Jast is for some 
1rnrposes at least equal to the othe1·; it is ma11ifl·slly 
more astringent, !..tut has somewhat less of an al'umatic 
flavour. Tinctures drawu from both with rl·ctified "flirit~ 
ha,·e nearly the samr taste: on distilling off the mrn
struum, the extract left from the tincture of the East In
dia rhubarb proved considerably the sti·onge.:;t. 

The melhod of r!'lring the t1·uC'. 1'11u1Jai-h is as foll•1ws: 
Take the roots up when the stalks are withering or dJ· 
ing away, clean from the carll1 with a dry l.lruoh. rut 
them in small pieces of about four or live inclws in 
breadth, and about l\rn in depth, taking away all the 
ba1·k: and make a hole in the midtllc, and sfring them on 
packt11rcad~ keeping evc1·y piece apart; and CVl!l'Y morn
ing, if the weather is deal' and fine, place them in the 
open part of the garden on stages erected by fixing small 
posts about six feet high in the gl'ound, a11d six feet asun
der, into which fix hol'izontal pegs, about a foot apart, 
begin11ing at the top; and the 1fa1ba1·b being strung 
c1·osswise on small pules, place thrm un these pegs; so 
that, if it shonl<l rain, you could <>asily LTrno,·e each pole 
with the suspenc.letJ i1irres into any CO\ rrr<l place. Nevc1• 
suffer them to be out a.t ni~l1t, as the damps at this sea
son would be apt to mould thrm. 

RHEUMATIS,\1. See M.EDICINE. 
RHEXlA, a genus of tlie m01wgynia order, in fho 

octanclria rlass ol' plants, and in the natural method l'ank
ing with those of the 17th ordc1· calycanthcm:e. rrhe 
ralyx is quadrifid with four petals irisrrtcd into it; the 
anthrrre are derlining; the capsule is quadrilocular, 
within the belly of the calyx. 'rt1ere are 13 specks, 
annu~ls and sl11·uhs of America. 

RHINANTllUS, a genus of the angiospermia or<ler, 
in th" did~'namia clalls of plants, and in the natural me· 
thml 1•anking 1111drr the 40th ordel', p1'rsonatre. The 
calyx is quadl'ifid. and nntricos('; the capsule bilorulnr, 
o'Jtuse, and com1wesscd. 'l'hei·c al'e eight sprcit·s, atuong 
"hich is the yellow rattll.', a wel·tl well known. 

llHINOCEROS, a i:;enus of quadi-np<'ris or th" "'"!r1• 
bellure: the grncl'ir character is, horn solic.l, perennial, 
l'On1nd, sealed on tlw nnsr. 

1. Rhinocrros uincornio;;, si ·~1 r-1 ornrt1 ddnoreroii;. 
The l'hinocerosis the largest of land animals, the elephant 
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alone exrep!Nl. It is-of n hi~l1ly uncouth anti awkward 
foi·m. 'j 11 : Latk, instrntl ul 1·isi11g, as in the. eh·phant, 
sink .. in con~idcrahl): the liead is moderately large and 
Ion~: the u;1p1·r lips prntrudes or hangs ovel' the lower 
in t'hc 1'u1'lll ot a lengthened ti1'; and, IJcing cxt1·cmely 
]iliai.Jlc, a11~\\ l'l'S the l'lld of a small pt'ol.Joscis, and is ui;c
ful to 1lic anitual in catching hol<l uf the shootli of vq;c
tablf's. &r. a11d t.lelivc1·i11g Llil'm i11to the mouth. 011 the 
11osl' is 8iluatcd a very Stl'Oug. f,ligl1tly cul'ved, shaqJ
pomtrd ho1·11, ''.liicli, ill the ru1.1.gro\\ll. auima~, is_somc
tim1·s tJ11·cc l'cct 111 length, a11t.l e1ghteen inches 111 c1rcum
fi·i·r11ce at the base. The mouth has ('um· cutU11g.teeth, 
w lllf'h al'e 11Iacc<l at each col'ller o[' each jaw; ~here are 
aloo fi iX grimier~ in eacli jaw, of which tlie fil'st is remote 
fr11m the cutting-teeth. (In stl'ict propriety it may be 
<loubtNl "hethcr 1hc foul' teeth fil'st mentioned should 
be called by the title of cutting-teeth.) The cars arc 
modt·t ... ttcly largr, u111·igbt, ant.I pointc<l; the eyes small; 
tlic skin naked, 1·ough, and tuberculate<l, ot' ma1·k1.:d with 
vrry 1111 u1C'1·ous, lal'ge. callous g1·anulatio11s; it i6 desti
tute of hair, except a few straggling and very couse 
Uri., tics 011 sumc pa1 ts ol tile Lieatl, &c. About tl1e neck 
the skin is tliopused into se\·eral large plaits or folrJs; 
a, 11 othel' fold ()f the same kind passes from the shoulders 
to the fore legs, and another from the hind part of the 
bark to the tltiglis; the ta~! is slender, flattened at the 
cml, and covered on the sulcs with \'CJ'Y stiff and thick 
bl ark ltail·s; the belly is som~what penJulous, or sllape<l 
like that uf a hog; the legs very sliort, st1·ong, and tliick; 
the feet marked into tlm:~e la1·ge hoatS, all standing for
wartls. The general height ol' the l'hinucc1·os is aUout 
eight feet; but it is said tilat some have been seen in Su
matt'a anti Jam wilicli nca1·ly equalled tlle size of tile 
elephant, though they apperu·ed JC>wer on account of the 
sinking back, thcp~ndulou~ alnli~rncn, and sho 1·t J~gs .. 

The rhinoceros 1s a natl\•c of SC\'Ct•al pa1'is ot lncha, 
a'i well as ol' the islal\ds of Java, Suruat1·a, &C'. This 
animal falls far slw1·t of the elephant in sagacity afHI do
cility. It is, l10we,1cr, of a quiet and inoffensive dis1w
sitiun, but \'e1·y furious and dangt>t'ous when JH'ovnkc<l 
o1· attae-kt't.I: he is sai<l to run with great swiftness, and, 
from his strrngth and impcnetraille cove1·ing, is capal>l~ 
of rmihing with resistless violrnce tlirnttgh woods and 
obstacles of evc1·y kintl; the trees be11di11g like tw1g·s 
wlJilr lie passes lJetw~en them. Jn ge11e1·al halJits an<l 
nrnr1nc1· of fcetling, the J"hinoccl'Os rescmbks the dcpliant, 
rcsidin.~ in cuu_l S('q1~est('l'C~I spo~s, IJ('i\r '~· aters, .and in 
shady woods: 1t del1gltts rn 1·ull1_ng ocra.is1011ally rn tile 
mud, in the manner of a hog. lts skin is su ha1·d as to 
IJe irnpe11ctrablc by any common weapons, except on the 
belly; it is even said, that, in order to shoot a f'uJl.g1·own 
rhi1;ocer·os of advanced ag\'; it is 1H.'Ccssary tu make use 
of i1·on Uull('ts: those of lead l1aving lH.:en known to be 
flattrncd ag:\i11st the skin. 

Tho bones of the rhinoceros, like those of the e!rphant, 
a.re often fo1111il in a fossil state i11 Yarious pa1·ts of the 
wudd; and in the year 1772, an entire rlii11otc1·us was 
found bu!'ictl in the lHrnks of a Siberian river, in the an
cient fro1.l'n soil, with the skin, tendons, and snme of the 
fl esh. in the highest state ut' p1·eservation. lt was ilis
CO\e1·ed i11 the baudy banks of the l'iver Witim, ,,!Jic.:h 
falls into the Lena. ~rlow Jakutsk, in no1·th l<\t. 6~ . 

2. Hlii11occ1·os l>icomis, the two.horned. rhinoceros, is 

found in various parts of Africa, an<l seems to li:n·c be:rn 
the kind width wt1s known trJ the ancient Romans, and 
by them exl1iOitcd in their public shows a11Cl combats of 
animals. Jn size it equals the common or single.l101·nctl 
s11ecics; antJ its habits and manner of' frecling arc tho 
same; but i t differs greatly in the apprarancc of its skin 
\\·J1iclt, instcat.I or the vast and regulal'ly marked a1·mour
lik.c folds of the former, has merely a Wt')' slight \\.Tin

kle- ac1·oss the shoulders, and on the ld11dc1· 1mrts \\ ith 
a few fainte1· \Hinklcs on tlic sidc:s, so tk1t, i11 compari
son with t!ic common d1incicc1·os~ it appears almost 
smcntlt; the skin, howcv('1·, is l'Ough 01· tubct·culatell, CS· 
prcia!lj in the larger specimens; l..1t1t what constitutes tile 
bpeci!it: 01· principal <listinctilln is, that tl1e nose is fur. 
11 1shed with t\\O horns, one ol' wliicli is smalle r than the 
other, and situated abo\'C i t, 01· lii;.;hrr up on tile f'l·unt. 
These hol'lls are said to be loose whrn the animal i~ iu 
a rpdct st.ate, Ont to become fi1·m and imm oveab le'' liea 
it is enragrd. This olJserrntion is confil'ml'<l by Dr. 
Sparman, who obsc1·ved in a spccimru whkli he shot in 
Africa, that they wm·e fixed to the nose by a strong ap .. 
para tus of niusclrs and tendons, so as tu allow the ani
mal t~ie power of g i\·ing tl1em a steady fixtu1·c on proper 
occasions. Thb, indeecl, is tl'l'ated Uy J\11·. Brncc, the 
cclelHated Ah)sSi11ian tl'anlkr, as an aUsu!'d iLlca; but, 
on inspecting the ho1·ns aml skin on which they a1·e seat
ed, it does not appear that thry ~\l'C fi1T;- ly attached to 
01· conncctctl with, Lite IJ011c of t.hc crauium. See !'late 
CXVll. Nat. Hist. fig. 347. 

.M1·. ll1·ucc's dt'sc1·ip1iou of the manner of feeding, as 
well as of some othe1· partlc11la1"s l'l'lative to the two-horn
~tl rhinoceros, seem higldy \\·01·thy of' notice. Ile in
J~~·ms us that, "Uesidcs tlie t1·ccs capable of most re
s1sta11cc, there <We, in the Ya'rt l'o1•t•sts within the rains,, 
ti:ces o.f a sorter couSistcnce and of a very succulent quali
t), \\·l11ch seem to !Jc destined for his 1wincipal l'uod. For 
Lim JH1t'~1os.c of ~pining the highest 1.Jrancltc!i of these his 
uppe1· lip is capable of I.icing lcngtlicned 011t so as to in
ct·case l11s pnwcr of layi ng lwl<l will1 th;s in the same 
1~1n11ner as the c.ep!1ant docs with liis trunk. \Vitl1 this 
J1p, and the a!>sista ncc of his tu11guc, he pulls down the 
uppr.r U1·anchcs which ha\·e most lca\•es, an<l these he 
<lcvou1·s tirst; ha,·ing su·ippcd the tree of its brnnches 
he dors. 11ot, th{'rcfo1·c abandon it; but, plaring liis snout 
n~ luw 111 the trunk as lie fin<l:s Ilic; hurns will enter, lie 
1:1ps up the I.Jody of the tree, and 1·edurcs it to thin pieces 
ltke su many latlis; aml wl1e11 he has t!Jus 1a·cpa1·e<l it 
he cml.H·accs as 11wcl1 nt' ii as he can iii his monstrou~ 
jaws, aud twisti; it ro,u11d with as much ('Hse as an ox 
would da a root of cch .. 1·y, or any such pot-l1el'U or gar
tlcn-st111f. 
. "When pursued, and in fear, he possesses an asfonish
rng clcgrc~ 01.· s~vifb1css, considcl'ing his size, the appa-

~~11~t t111 1 1~,~~~1~:~~::~~; o~~· 1;1i~~ bi~i;. hihf~;~~rn~~i~~~1 u~~u~·~~ 
krntl of t1·ot, winch, aflcr a few miuutcs, incrca.scs in a 
~1·cat p1·01)111'1l1111, and .takes in a gt·rat distance; but this 
is to be unt1c1·~tou d \\1th a degl·er. ol' 111utk1·ation. It is 
not tl'11c, that 1~1 a l!la!n he beats lhe horse in S\\iftncss. 
I lta\ c passed 111111 "llh case, and seen man.> worse mount. 
cd llO the samC', and though it is t·c1·taiJ1IJ tl'ue that a 

~~r~~s ('~~111~~~::~ s~:1~0:~~t~~~es,~l}c;~~;~. ltiru, this is owing 
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•· l'11c rH'i ·,r the l"l1itwcrrf'l 'l are Ycry small, and lie 
sdd.1m tu1;11s liis head, aml tl 1e1'l'fnrr srcs 11ntliin,; but 
'"hat i"4 lll'fu1·C' ltim. Tu this he ow rs his tlcatl1, antl 
hl'\l'l' t•st·ap1·s if thr re is so murh plain as to enal.Jle the 
ho1·sl' tu gt·t befon him. His pridr and f111·y, then, make 
l1i111 Lt) a~idc all thoughts nf ei;rapiug, l}llt by vir tol'y 
on•r lib l'nrmy. Ile st a mis for a moment at I.my. thC'11, 
at a srn1·t, 1·1111s s1nlip;ht forward at tl1e hol'SC like the 
wild Loar, \\ liom in his manner c;f action, lie Hl'Y mul'h 
1·rsrmlilt·s. The horsr cn~ily a\'CJids him Uy tm·ning shurt 
asitlr; a1111111is is llir fatal instant: the nakell man, wilh 
1\u.' ~wo1·cl. dl'opq f'rnm hrhin<l the }ll'incip.al horseman, 
aml, u11sc111 by the 1·lii11ocnos, who is seek mg bis enemy 
the ho1·sr, he gives hi1'1 a st1·oke across the lrntlon of tlte 
l1ecl, ,,Jiirh rrnde1·s ldm incapable of furthc1· flight 01· 

rcsis:ancr . 
•• In !,peaking of the great quantity of food nerrssary 

to 5uJ1po1·t this enormous mass, we mu~t likewise consi
clt'l' tlievas~ quantity of water which be needs. No coun
try but that of the 8ha11galla, which he possesses, de
luged with six months' rain, and full of l<u·ge antl drrp 
basins, m.tlle in the living rock, and shaded IJy da1·k 
woods frnm m·apol'ation, ur watered by large aml deep 
rh•p r s, "hi ch nenr fall Jow or to a state of da·yness, can 
s 1pply U1c \'ast draughts of this monstrous creatul'e. But 
it is not fo1· drinking alone that he frequents wet and 
ma1·shy places: la1·gc, fierce, and sh·ong, as he is, he 
must submit to Jm•pare himself against the weakest of all 
nth nsarics. The g'l'rat consumption he constantly 
makes of food and watel' n~cessarily confin~ him to ce1·
tnin limited S)H\crs; fot· it is not every i1lace that can 
maintain him; he cannot emigrate, or seek his defence 
alnong the sands of Atbara." 

'l'he adversary just mentioned is a fly (probably of the 
genus cestl'us), which attacks tlic rliinocel'os, as well as 
the camel and many other animals, and would, accord
jng to Mr. Ilrnct', aseasilysulJdue him, but for the stra
tagem "hicli he practises of 1·olling hir.nself i.n the_ mud. 
by night, by" hich mrans he clothes lumself ma kmd ol 
case, which dcfl'nds him from his adversai·y the foJlow
ing Ila). The plrasure that he receives ri:om thus rt!ll
ing in the mud, and the darknrss of the mght, depnrn 
him of lii'i usual \ igilance and attention. The huntus 
stl•al secrrtly upon him, and wlicn lying on the ground 
wound liim with their jarelins, mostly in the belly, 
where th" wound is mortal. 
RHINO~IACER, a genus of insects of the. order co

lroptera. rfhq gcnCl'iC tharacter is, antennre setaceous, 
seated on the snout; feelers fom·, gr·o" i11g thicker to
wanls thr rnd, the last joint trunrak. There are tht're 
sp1 cies: the Cllf'Ctiliodes, that it iulialJits Italy; th~ attel~
boides, that inhabits g,,ccJc11; and tlie'creruleus, Jouml m 
C • labri.i. 

RfllZOBALlJS, a grnus of the tetragynia ot·der, in 
tl1e polyandria class uf plants. and in the natural method 
r~nking under tlie 23d order, trihilatre. The calyx is 
monoph} l1 011s, il l's liy, and du\\ ny; the corolla ronsists 
or five pctal'i. "hie Ii arc rouml, conca\·e, th'sh)', and much 
J:u·grr than the ra!Jx; tl1 r stamina are vrry numerous, 
filifot·m, an1l longrr than the ro1·olla; the st) Ii are four, 
iiliform. aud or the length of the stamina; the pericar
Jiium has four drupre, lr;.ithwy-sl1apr d, compresse1I, with 
a ficsby 1:i ul.lstlllll:C in-;idc, and in the middle a flat large 
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nut, r1 1itai11i11g a kidnry-sh?(H"d krrnd. Of this there 
are two :-;pcdrs: the most n111:.11·kalJIL· i'i tlte ptkia. Tl1e 
uut is sold in the shops as Arnc-rkan nub: they are ilat, 
tuberculated, and kit111c) .shaprcl, coutai11111g a ktrm.:l of 
the same shapr, which is SWL'ct a111I ag1·rrallJ<·. ' 

RH!ZOPHORA, the mcrngro1·e OI' 111crn.;lt, a grnus of 
the mu11ugy11ia 111·<.ler, in the do<krantlria tlassof plauts, 
antl in the uatural wethotl 1·anki11g u111.kr th<• 12th order, 
holol'arcre. The calyx is <J mdl'ip .t rtitL', tht• eo1·olla four
parted; thc1·e is 011c sct·d, \'c1·y long, and carnuus at the 
base. There a1·e six species. 

These plants arc nati,es of the East and W1·st lnrlies, 
and often grow 40 01· 50 feet high. 'l'lit·~ .~ro\' oid) in 
wate1· and on the banks ur rivers, wl1ere the titlt> flims up 
twice a day. rrhcy prt·se1·ve the \0t'rd111·e of tlwir lcan·s 
throughout the year. Ft·om liH· lowest IJ1·a1u hts i"'SUC 
~ong 1·oots, wliicli ba11g down to tht> watrr, and Jl"lletrate 
rnto the e~rlh. In tlds position lhry 1·c~o111Ule so many 
arcades, from five to !en feet high, \\hich srne to sui•
port the botly of the tree, and e\en to ad\'anre it daily 
!nto th~ I.Jed of the. watel'. These arcatlcs a1·c so (lo, ·ly 
111tel'tw1sted one with anothe1·, that they form a knul of 
natu1·al ac1d fransparent terrace, raised "ith such solidity 
over the \\ ater, that one might walk upon them, was it 
not that tlie branches are too much incumbel'ccl with 
lcavrs. The most nat1.H·al way of propagating tl.iese trrcs 
is to suffer thl' several slender small filaments which is•me 
from the main branches to take root in the earth. The 
mo~t common method, howe\'cr, is that of laying the 
small lower branches in baskets of mould 01· earth till 
they have taken root. 

The des~1·iptio11 just given pertains chiefly to a parti
cula1· species of mangrovr, R. manglr, termed by the 
West Indians black mangles, on account of the b1·own 

~\~\s;1~h,co;,~i~;1t~v~1;~ ;~:cd~' ~~1:1e g~~~~~~;~~?edb~·~~~~ 
West l11<lia islands for tanning of leathn. Below this 
ba1·k lies a cuticle or skin, "hich is lighter, thinner, and 
more tenller. rrhe wood is nearly of the same colour as 
the ba1·k; har<l, pliant, an<l vm·y heavy. It is frrquenlly 
used for fuel; thefirrS\\hich a1·c made of this wood being 
both clearer, 11101·e ardent and durable, than those mai.le 
of any other materials whatever. The wood is almost 
inco nuptil.ile, nevel' splinters, is easily wo1·kei.1, and was 
it not fur its enormous weight, would be commodiously 
employed in almost all kinds of work, as it f)()Ssessrs 
every prnpe1·ty of good timl.lcr. To the 1·oots anti branches 
of maugrovcs that are immersed in tlic water, oystel's 
frl'r1uently attach tht•mselves; so that \\llercver this cu
rious plant is found growing on the sea-shore, o)'ster
fisllin~ is nry easy; as in sud1 casrs thrse shell- fish may 
be litrrally said to be gatherrd upon trees 

'l'lie retl mangle m· mangl'Dve, a , ·a1·icty of the above, 
gro\\s on the Sl'a.shore, and at tile month of large rivers; 
!Jut do cs not advance, like the fol'mrr, into the water. 
It gr11erally ri>cs to the heii;ht of 20 or so fret, with 
Ct'OOkr<l knotty branchrs, which Jll'OCCe<l from all parts 
of the trunk. The baJ'k is slenclrr, of a brown rolou1·, 
and, \\hen young is smooth, anc.l adlic1•cs very rlosc
lo to the "ood; but whrn old, appea1·3 quite cracked and 
is easily <letache<l rrom it. Un<ler this bark is a skin as 
thick as parchment, red, an<I adhedng closely to •he 
woo<l, from 11 l1ich it cannot be detached till lhe tree is 
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fdled antl drv. The wood is liartl, compact, heavy, of 
a deep red, ,Vith a very tine gt·ain. The pi~h 01·. hea1·t of 
the. wootl ln~ing cut into small pieces, aud lrn1ktl ~r1 water, 

~:~:~~~~te: Z1~·~n1~1~'l~~;~·~:!/~~ '~~<~:1~nl~cl~~~~:1." ;l!~~ ~~;1~t 
weight ant.I hm·dness of the wood i1revent it f1:om being 
geucl'ally used. 'From the fruit ol" this tree, wlitch, wh~n 
ri}>e, is of a violet-colour, and r~seml>les some gi·apes m 
ta!:itc, is iwepa1·ct1 an agreeable l1quo1·, much esteemed L>y 
the inhabitants of the Gadbbee islands. 

,yhitc mangle, another \':u·i<'ty, so termed from the 
colo11r of its wood, grows, like the two fol'mer, upon ~he 
banks of 1·h·ers, but is sch.lorn found nca1· the sea. The 
bal'k is g1·cy; the wood, as wo have said, white, and 
when green, supple; but dri~s as soo~n .as cut .do\~n, and 
becomes very light and lmttlc. 'l lus species 1~ gcne
l'ally callell rope.mang1·ove, from the use to winch .the 
bal'i;; is applied by the inhabitants of the West lntl1es. 
'l.'his bark, which from the great abundance of sap, IS 
easily detached when green f'rom ~he wood, is 1.Jeateu or 
bruisrd l.>etwixt two l!ltoncs, until the ha1·d and woody 
part is totally separated from t!Vlt whi~h is soft and te1~· 
<lei'. 'This last, which is the true c?1·tical sul.Jstanc_e, 1s 
twisted into ropes of all sizes, which are excecdmgly 
stro11g, and not apt to rot in the water. 

RHODIOLA, rose-wort, a genus or the octantlria or. 
tle1·, ia the tlicecla class of plants, and in the natural 
method ranking umle1· the 13th order, succulentre. The 
male calyx. is quadripartite,, th~ corolla tetrapetalous. 
'l'he female cal)'X is quadripartite, ancl there lS rm co
rolla; the nectaria al'e four; the pistils four; antl th_ere 
arc four po1yspermons capsules. Thero at·e two specie~, 
the rosca :md the bitcrnata; the first grows naturally Ill 
the rlcfts of the l'ocks and rugged mountains of' Wales, 
Yorkshire, and Westmoreland. It has a very thirk fk·~hy 
root, which when cut ot· l:u·uiscd sends 0~1t an odo111· like 
roses. It has thick s11cct1lent stalks, like those of or
pine, about nine inches long, wit~1 thick. succulent leaves 
indented at the top. rrtrn stalk 1s te1·rnrnatcd IJy a clus
ter of yclJowish hrl"h.accous Oow_ers, ,.,,-hic!111arn anag1·ce. 
able scent but arc ol shot·t contmuancc. I he second sort 
is a native of Cochin China. Both specirs are easily 

f ,~·~R~~~~~~ ~ r.Y 1~~~~~::~.~~~;es;;~:·t~f ,~;~r~~~~::~e ao ;'~~~ ~ :!; 
species. l1owever, is greatly diminished by culth•atwn. 

RHODOOENDRlJM, dwat:frose-bay, a genus of the 
mouog) nia ordc1· 1 in the dccamh'ia clase of plants, and in 
the natun\l metllo<l ranking under the 18th or1lcr, bi
corncs. The calyx is q11inq11cpal'titc; the corolla funnel. 
shaped; the stamiua declining; the capsule quinquelocu
lar. Tl11.~re are riinc species; the most rema1·kable of 
which are, 

1. The hirsutum, with naked hairy'Jeaves, grows na· 
turally on the Alps and several mountains of Italy. l.t is 
a luw shrub, which seltlom rises two feet high, sending 
out many ligneous branches covered with a light·bt·own 
hark, and oval speat··shapc•l leaves, sitting Jlretty close 
to the I.I ranches. 'fhey ai-e entil'c, having a g1·cat niun
bcr of fine iron-coloured hairs on their etlges and under
side. The Howers are produced in bunches at the end 
of the branches in May, having one funnel-shaped petal 
cut into Ii ,.e obtnse segments, and of a pale-l'ed colout·. 
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Q. The fcrr11 1ri11eum, with smootl1 leaves, hairy on thcit• 
unrll'I' side, is ..,a native of the Alps aild Apen11incs. H 
1·is1·s with a slm11JIJy stalk nca1· three f'cet_high, sendi_ng 
out ma11y incg11Ja1· b!'anclics cov~·1·ed '\\1th a purplt3h 
bal'i~, and smooth spear-shaped entire lca_vrs,_ whose ?01•
dcl'8 arc 1·~llcxed backwa1·d; tlie ujJpcr side 1s of a light 

~l:: ·:\~rf"~~~, p;!~~\1;c;l~d:t:1\~ee1~~s aonf i;;~e°b~~.~~,~~s, 'l~l1~: 
fu1111el-sl1apc<I, cut into firn segments, and of a pafo r?se 
colour. ,.These i1lants :u·e l!ropagate<l b~ ser~ls; but bemg 
natives of bar1·r11 rocky soils and cold s1tuat1ons, they do 
not th1·ive in ga1·tlcns, ~1111 fur want of th~ir usual cove~·~ 
ing of snow in the wmter, arc often killed by frost 111 
this country. 

s. Thecliamrecistus, or ciliated.leaved dwarf rose-bay. 
is a low tleci1luous sl11·u1J, native of mount Baldus, and 
ncal' Saltzb111·g, in Gc .. many. It grows to the beight of 
about a yart1· the IJ1·anches are numerous, produced 1rre
gulal'ly, and ~overed with a purplish bark. The leaves 
are oval, spear-shaped, smaH, and in the under surface 
of tlie colou1· of iron. The flowers are produced at the 
end of the b1·anches in bunches, are of a wheel-shaped 
figm·r, pretty la1·gc, of a iine crin:ason colour, and hand-
some Rp11ear:rnce. They ap1~ear rn Junr.. . 

4. Tlie dam·icum, or Dau1"1an dwarfl'ose.bayJ 1s a low 
deciduous slirub, and nativ~ of Dauria •. Its branches,. ~re 
numerous, and covered with a brownish bar:k. I he 
flowers arc ,·,,-l1cel shape<l, la1·gc, and of a bC'aut1ful rose
colour: they a]>pear in May, an<l are succeeded by oval 
capsules full of scetls, which in Englaml do not always 
ripen. 

5. 'fhe maximum, or American mouutain 1aure1, is an 
evr.rgreen slll'ull and native of Virginia, whe1·e it grows 
naturally on the highest mountains, anil on the Pdgres. of 
clift:'i, precipices, &c. where it reaches the sizr. of a mo
<lerate t1·ce, though with us it scJdnm rises liigl•er than 
six feet. The flowers conti1rnc by succession sometimes 
more than two months, and a1·c succeeded b.v oval ca11 .. 
sules full of serds. 

6. The ponticum, ot' pontic d\Varfrose-bay, is an cver
g1·ern shl'llb, native of the East, and of most shady 
places 11ea1· Gi1J1·altar. It g'l'ows tu the height of four Ul' 
five feet. The Jcavcs are sp1.>ar·sha11cdJ glossy on both 
sides, acute, and placed on short foot stalks on the 
b1'<\llches: tlie flowers, which a1·c produced in cluste1·s, 
arc bell-shaped, and of a fine pu1·ple cofour. They ar1-
pca1· ln July, and are succeeded IJy oval cap•mlcscuntnin
iug seeds, which in England selflom attain to matu1·ity. 

In Sibc1·ia, a species of this plant is used with great 
success in .i;outy and 1•humatic affections; anti the inha~ 
IJitants of Siberia call this sl1rulJ chci or tea, from their 
d1·inking in common a weak infusion of it, as we do the 
Cliinese plant of that name. This practice shows that 
the plant, used in small quantities, must be innocent. 

RHODORA, a g(•nus of the decandda mun...,gynia· 
class and order. The calyx is five.toothed; petals three, 
unequaJ; stamina declined; ca1m1les rh·c .. cellcd. Thct•c 
is one sprrif:!S, a shrub of Newfou11dla11l1. 

RllO PALA, or Ru PALA, a g enus of the monogynia or. 
Ucr, in the tct .. anlll'ia cln.~s of plants, a11tl in t!Jc natu1·nl me. 
tlioll 1·anking with those that :.we doul.ltl'ul. Tlicl'c is no ca
lyx; the 11etals a1·c four, oblon.~. oblusc, anti nanowing at 
the base; the stamina al'e foul', insel'te<i in the co1·ulla, atlJl--
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J1a\'C ldrgc :rn thc1're; lhc scctl -rnsscl u1 1ilotulilr , awl rrm · 
tains one scctJ. There :uc only two sprcics. T hr 11H1n

tana is a shruhUy pl an t g1·owin;.; in Gui a na, and 1·rn1a1:k
nl>l c fut· th e. gt·cat num1Jc1· of l>ranchcs se11t o ff fr om its 
trunk in C\'c ry <lit·cc tio11, antl for the fet id s mr ll of the 
wootl and bark of this plaut. The othct· is a native of 
Cayenne. 

RHOMBOIDES. Sec GF.0'1ETRY. 
Rl:l0;\l3US. Sec G&o >IETllY. 

RHUBARB. See Rn&u>i and PuAR"A CL 
RUUMB, in navigation, a VCl' ticl e circle of any ginn 

place, or the intersec tion of such a ci rc1c '' ith the hot'i
~nn; in which last sense rhumb is the. same with a point 
of the compass. 

ll11uMo-LINE, is also used for the line which a ship 
tlrscribes when sailing in the s:unc collateral point ot' 
the compass, ot· oblique tu the meridians. Sec NAVIGA· 

TJON, 

RHUS, smnach, a genus of the trigynia or~ er, in the 
pcntamfria class of plants, and in the 11at11ral m ethod 
ranking under the 43<l orc.lcr, tlumosre. The calyx is 

1~:~11~1:~:rri~t~;1~~~c;~~~~v~1;:,{, ~~~ ~;11;~'[1~11~ 1~~~~~i~1 ~~~!; 
1. The coi·ial'ia, or elm-l eaved sumar h, grows 11atu

tally in Italy, Spain, Turkey. Syria, and p ,dcstine. 
'rhe branches of this t.rcc arc used instead of oak-bark 
for tanning of lr atliel'; and it is said that the turkey lea
ther is all ta1111cd with this s hrub. It hai a ligneous 
stalk, which divides at lrnttom into many i1·1·rgular 
branches, rising to the height of eight or ten feet; the 
bark is hairy, of a herbaceous brown colour; the lea\.·es 
arc wi11gcd, composed of se,'en or eight pa i1· of lobes, 
terminated Uy an u1ld one, bluntly s a.wed on their cflgc.s, 
h:\iry on their under sid e, of a yellowish green colour, 
and placed alternatdy un t.hc branch es; the lloweri;; g1·ow 
in loose panic1es on th e end of the branches. which are 
of a whiti-,h herbareou'i colou1·, each panidc br i11.i; com· 
posed of scvcrnl S}tikc 11 of Jluwers sitting close to the foot. 
8talks. The leaves and seeds of this so1't are used in 
mt•tlirinr, and at·e ester med very rcsti·ingent and styptic. 

2. The typhinum, Virginian sumach, or vi11ega1·.plant, 
g1·owo:; naturally in almost ~very part. of North Amcl'ica. 
rl'his has a woody stem, with many u·rcgular Ur:rn ches, 
which are generally crooked and deformed. The youug 
branches are covered with a soft velvet·likc •lown, r e. 
seritUling greatly that of a young stag's horn 1 lwth in 
colour and texture, whence the common peopl e have 
~iven it the appellatio11 of stag's horn; the lea,·es are 
winged, composed of six: or seven pair of oblong heart 
shaped lobes. '!"'he flowers are pl'odur.cd in close tufts 
at the end or the branches, and are succ("eded by seeds, 
inrlusi::d in pul'ple woolly succulent covers; so that the 
bunches are of a beautiful purple colour in autumn; and. 
the leaves, before they fall in autumn, change to a pur. 
plish colour at first, an1l before they fall to a feuille-mort. 
II has got the name of tlie vinegar-plant from the double 
r eacmn of the young germen or its fruit, when fermented, 
producing either new or ad.ding to the strength of old 
wrak vinegar, whilst its ripe ber..ies afford an agreeable 
acid, which might supply the place when necessary of 
the c itric acid. The powerful astringency of this plant 
in all its parts rer.ommends it as uCJeful in several of the 

- ~ts. As fo1· example, the ripe b~·ries boilctl with alum 

ma\r a ~, ul 1iye ror hat'i. Tiie 11J:int in all its partl 
ma~ L)(; u-,l•ll a l3 a !'l 11crr,\a1w11m fur oak-bark in li111ning, 
(':,j>tT lall y t!t r wh ite glon ·- lrathl'r. Jt will likM,isc an. 

R\\ t'1·, tn Jll'l'Wll'C a dye fo1· bl ark, g1·rrn. anl! ~ cllnw ro. 
lou r:-.; :11i:I \\ il11 martial 'it1·iol it makes a gnod ink. The 
mil ky j u ice that flows from incisions ma.tr in the trunk 
or bnrnrl1cs, makes, "hrn d1·ietl. the l.rn!lii'i of a var11ish 
littl e i11ft•f'i ur to the ChinCM'. llt·es :we r cmal'kably fnnd 
of' its i1 u we1s; a111I it am.Jl•ds more honey than any uftlie 
fl o\\Cring sh rubs . The nati\'Cs of America use tlic dried 
leans as to bacc:o. 

3. Tli r gfalm1m \\i th win~cd ka""s· grows naturally 
in many p a l't s of Nn1·tli .\1111·1·ira: this is cnmmouly rail
ed hy th gardeners N ew En;.;laud su1uach. The strm 
of this is strn11gcr and ris<' s higher lhan that of the for. 
rne1·; the bra11ciil'S s1u·ea4J morl' l11wizontally; the fluwcl's 
are d isposed in loO!,C panirlcs, which arc of an licrba. 
ceo us rolour. 

4. The elrgans, wi th c; a wrtl wingcd lcavrs, grows na. 
turally in C<lrolina: the Sl'.t·ds or t Jiis were brou?,:ht 
thc11cc by th e lat• .Mr. C attshy. This is hy the gM·<lrn. 
("fS call t·d th r sca1-lct C~rolina sumach: it risrs cumrnon
ly to the height of senn 01· l'igl1t fret. dividing into ma. 
ny ir1·cg1dar b1·an r ht·s, \\ hk h a1·c smooth, of a purple 
rolnur1 a nd pounced over wilh a grryish powdrr, ""arc 
als o th r fno tstalks of th e lt>avrs. The leaves arr com
posed o f Sl'Ven or eii.;lit pa i1· of lob<'s terminatrd by an 
odcl one. The upper sides of thr. lubrs arr uf a dark 
green, an<l their un<lcr hoary bnt sm{)oth. The flo\Hrri 
arc producefl at the end of the branchrs in Ycry rlusc 
panicles, which are large, and of a bright.red colour. 

5. The copallinum, or narrow.Jeaved sumach, grcm:s 
natumlly in most parts of North America, whrrc it is 
known by the title of brach sumarh, prollahly from the 
11lace wh ere it grows. 'l'his is of humbler growth than 
eith<'r of the form er, seldom 1·ising more than four or five 
feet high in Rritain, dividing into many sprcatling 
l>ranch r~ , whi ch are smooth. of a light l>rown coluu''• 
with win~cd lcavrs, c11m pnsf" d of' /'our or five pair or 
narrow lobl's, tel'minatc<l by an odd one; they are or a 
light g1·een on both sidrs. The flowns are produrl'tl in 
loose panicles at the cutl of the brnnc llcs, of a ycllo\\ ish 
hcrbareous colnur. 

These arc hardy plants . and will thri1•e in the open 
air here. 'I'he fi1·st and fo111'th sorts are not fJUite so 
l1ardy as the others, so must ha\'C a better situation, 
otherwise thrir b1·anches will be iujurcd by severe frost 
in th e \\ intrr. 

R r sid es these Linnre11s haq inr ludcd in hi!il gl'nus the 
toxicodendrnn, or poisnn-trr(". uml r r the namr of rlius 
vernix. or poison-ash. T11i<;; grows nat11rally in Virgi· 
ginia, Pennsylvania, New-En~lan<l, Carolina, and Ja .. 
pan, rising with a stron_i; woody stalk to the height or 
twenty feet and upwarrls; though in thic;; country it is 
seldom seen above twelve, by reaqon of the plant's being 
extremely tender. The ba1·k is brown, inclining to grey; 
the leaves winged. and composed of three or four pair or 
lobes, termiaated by an odd one. The lohrs vary great· 
ly in their shape, hut for thr most part they arr oval and 
spear-shaped. The footstalks become of a bright pur
ple towards the latter part of summer. and in autumn all 
the leaves are of a beautiful purple before they fall uO'. 

All the species of sumach abound with an acrid milky 
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Juice, which is rC'ckonr<l poisonous; but tl1is iiroperty is 
most 1·cma1·kabltj in tlic vel'llix. 

rr1ic natives a1•c said to distinguish this tree in the 
dark by its extreme coldness to the touch. 'l'lie juic(' of 
some kinds of sumach, when exposed to the heat or the 
sun, becomes so thick anU clammy, that it is used fur 
Ui1·d-li111e, and lhe iuspiss .. trd juice of the poison-ash is 
said to be the fine val'llish of Japan. A cataplasm made 
with the fre"Sh juice of the poisou-ash, applied to the feet, 
is said by llughes, in his Natural History of Badrn.dot•s, 
to kill the vr.1·mi11 called by tlie Wrst Indians cliig-rrs. 
The 1·esi11 called gum copal is from the l'hus copallinum. 
See CorAL. 

RllYM,E. Seo PoE~·ny, 
RHYTHMICAL, in music, an epithet npplietl f.o the 

proprrty or quality, in the ancient melopreia and motle1·n 
melody, by which the catle11ccs, accents and quantities, 
are l'Cgulci.tcd antl tlcten11i1rntl. 

RIAL, or RYAL. Sec Cou<. 
R1AL, 01· RoY AL, is also the name of a piece of gold, 

ancil•ntly cu1Te11t among us for ten slJillings. 
RIBBAND, or RrnnoN, a nar1·ow sort of silk, chiefly 

used fn1· head ornaments, badges uf chivalry, &r. 
RIBES, the cnrrant and gooscbe1-ry.bnsh, a genus of 

the mono~ynia order, in the pentamll'ia class of plants, 
and in the natlll·al mrtltod ra11ki11g under the S6th u1·del', 
pomacrre. '!'here al'e fi\'C pdals, and stamina inse1t. 
eel into the calyx; !he style is bifid; the Ueny poly
i:.permous, infol'ior. 'I'he currant and gooseberry were 
long coflsidcred each as a sc11arate genus; ribcs tlte cur
rant, and g1·ossula1·ia the gooseborty; but tl1ey a1·c now 
jbinell together, the grossulary being ma<le a species 
of l'ibcs; all the currant kinds having 'inerrnous 01· 

thornleHs branchcss, an<l racernons clusters of flowers 
anll fniit; and the gooscl>crry having spinous Uranclies, 
an<l flowe1·s and fruit for llie most part singly. 

There are tC'n !-6pecics of the curraut-h·ee, two of which, 
and their val'icties, merit culture for their fruit: all arc 
incrmous or unarmrd, having no thorns on the IJl'anches. 

1. The ruhrmn, grows natul'ally in woods and the 
hcdp;-cs in most pa1'ts of F.urope, and comprises all sorts 
of l'C'c1 and white c111Tanis: as common small rJ:!d currant, 
Iargr..1Junchr11 rrtl currant, Champaigne pole-reel currant, 
rommon s11111.ll wliitf· currant, la1·ge white Dutch cunant, 
yrllow h1otchrd lraved currant, silver-sh·iped-le:wed, 
gol11-sti·iped.Jea,·Ptl, gor1sr·berry-leaved. All these sorts 
arr ''arirti<'S nf on1· fiJl<'Cies, l'ibes rubrum, or common 
rr,J currant; it brin .~ the parent from which all the ot1ll'l'S 

W""" first 01Jtai11ed from the seed, and improved by cul
ture. 

'l. The nigrum. or lJlack-currant t1·ec. The fruit. of 
thici spPrif>s bring of' a 1'trong flavour, and somewhat 
physical l'rli._h, is nnt genct·Hlly liked: it, however, is ac
connt('d Vc:'l'Y who1('S011H", rl'here is also made of it a 
i;;yrup of l1igh estimation for sore throats and quinsies. 
Thrrr. is a vn1·irty railed the Pennsylvanian l>lack currant, 
hn.vin.~ smallrr shont~. and lt•avc.•s not strong-scented, and 
small rl'uit but of little value. 

Of th<' gon.,ebrrry, thrre arc se,·en species. The most 
rrmarka.blr arc, 

1- 'T'h~ grossularia, 01· rough hairy g.oost:>brrry bush. 
Jt rnnsists of many val"ieties, of dilferent sizes and co
lours. 
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2. Tlte reclinatum, or reclinated broad-lca1·ed goose
ben·y bush. 

S. The , o:xyacanthoidt"s, or oxyacantha-leaved goose
Ucrry, with largish triloUatc hawthorn leaves. 

4. The uva cl'ispa, or smooth gooseberry. 
5. The cynosuati, 01· pt'ickly-fruited gooseberry-bush, 

has a shl'llbliy stem anti b1·anches, armed with spines, 
mostly at the axillas, and pl'ickly fruit in cluste1·s. 

RIBS. See ANATo"Y. 
RICCIA, a genus of the natural order of algre, br

longin.~ to the cryptugamia c1ass of plants. There is no 
cal_yx, but & V('.sicular cavity within the s11l>sta11ce of the 
leaf. There is 110 corolly; the antherre at'c cylindrical 
aml sessile, 11laced on the germen, which is turbinated; 
tlie stile is filifol'm! pe1forating the anthera; and the 
seed.case is spherical, crowned with the withered aJ.lthe .. 
rre; tltc seeds arc ltcmispherical and pedirellated. '!'here 
al'l'. five species. 

RICIB.RDIA, a genus of the monogynia order, in the 
l1exandria class uf plants, and in the natural method 
ranking under the 47th order, stellatre. The calyx is 
sexpartite; the col'olla monopetalous and subcylindrical; 
and there m•e three see<ls. Thel'e is one species, a hel'h 
of Vera Cruz. 

RICHERIA, a ~enns of the class and order direeia 
ptrntamli·ia. T'he capsule is cortical, six-valved, three· 
ceUe<l; seeds solitary; stile trifid. 'I'Lere is one species, 
a tree of the West Intl ics. 

RI CINUS, or PAL'IA C11R1s-r1, a genus of the mona
delphia order, in the moncecia class of plants, and in 
the natural method ranking undrr· the 58th 01·dcr, tri, 
coccre. The male calyx is quinquepartite; there is 11() 

corolla; the stamina numerous. The female calyx is 
h'ipt1rtite; there is no co1·olla, but three bifid styles, wlth 
a tl'ilocular capsule, and a single seed. There arc six: 
species, of which the most remarkable is the communis, 
or ?ornmon pal~a Ch_i·isti. rl~liis free i~ of' s11cedy growth, 
as 111 one yea1· 1t an1ves at its full height, wl1ich seldom 
t'xceeds twenty feet. The trunk is subligncous; the pith 
is l~rge; the lea res uroad and. palmatcd; lite flower-spike 
1s simple, and ll11ckly set with yellow bloBsoms in the 
shape. o~ a cone; the capsules arc triangula1• and prickly, 
conta111rng· three smooth grey mottled seeds. 'Vhen the 
buncltes begin to turn black, they arc gathered, dried in 
the sun, a.nd the seeds picked out. They arc afterwards 
put up for use as wanted, or for exportation. 

Castor oil is obtained either Uy expression or by decoc
tion. The first method is practised in England; the lat. 
tcr in Jamaica. It is common first to parch the nuts or 
seeds in an iron pot over the fire; but this gh•es the oil 
an empyreumatic taste, smrll, and colour; and it is hest 
prrpared in the following manner: A large iron pot or 
boikr is first pre.pared, anti half.filled with water. Tlte 
nuts are then beaten in parcels in deep WQl)den mortars, 
and after a quantity is beaten, it is thrown into the 
il•on vessel. The fire is then lighted, and thr liquor is 
gently boiled for two hours, and krpt constautlv stirred 
About this time the oil begins to separates, anrl Swims 0~ 
the top, mixed with a white froth, and is skimmed off till 
no more rises. The skimmings arc heatrrl in a small 
iron po~, a.nd strainetl through a clnth. Wbcn coJd, it is 
put. up tn prs or bnttlrs for ll'IC. 

Castor oil, thus made, is clear and well llavourcd, and 
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if put into proJ1'r hottlr.s will kec~ •wect for yea1·s. The 
expressed castor oil soon turns 1·and d, because the muci
laginous and acrid parts of the nut are sqtt rcz~ ll nut with 
the oil. On tliis account the pt'cfcrencc is given to wcll
]>l'epal'ed oil Uy decoction. An E11fi1lisli galln11 of the seeds 
yield about two 1wunds of uil, which i~ a great propor
tion. 

Before the disturbances in .AmCrica, tl1c pianfors im-
11orted train oil for lamps an cl olh~r p11rposcs ah 1H1t sugar
works. It is now found that the castor oil can l.le (>l'O

curetl as cheap as the fl-;h oil of America. It Li urns clear
er, and has not any offensive snwll. This oil~ too, is fit 
fot· all the pur11nses of the painter, 111· for the npotlicrary 
in oi11tme11ts and plasters. A" a mcliicinr, it p1,u·grs witl1-
out stimulus, and is so mild as to be given to infants 
~oon after birth. All oils are noxious to insects, b11t the 
castor oil kills anti expels them. It is gl'ne1·ally given as 

a ~111~~~.i~~~~·s ut·~~t~:~~~~~b;~~~~:~~ ::11~:st1;Ti0ttle tree, 
and is so beautiful that Milici· says it desel'\'CS a place in 
every curious garden, and he planted it himself at Clirlsea. 
It expands into many branches; the leaves are sumetimrs 
two feet in diameter, and the stem as la1·ge as a middlc
sized broom-staff: towar<ls the top of the branch it has a 
cluster of ftow('rs, somewbat resembling a bunch of 
grapes; the flowers are small and staminous, I.Jut on the 
body of the plant grow bunch rs of rough triangular husks, 
each containing three s11eckled seeds; generally somewhat 
le-ss than hot'se-beans; the shell is brittle, and contains 
white kemels of a sweet, on,., and mwseous tn~te. From 
this kernel the oil is rxtractell; anti il'the medicine sho11l<l 
become oflkinal, the seeds may be imported at a reaso
ble rate, as the plant g1·ows wil<l and in great plenty in 
all the B1·itish an<l F"1·ench American islan~s. 

or the ricinus communis, tlirre art' ag1·rat many varie
ties; all of thl'm fine majestic. plant~, a_111~ual, ~r at most 
biennial, in this country; but lft theu· native sotl they :u·e 
said to be perennial both in root and stem. They are 
propagated IJy seeds sown on a hotlJed, and 1·eq11irc the 
same treatment as othel' tender exotics. 

RICKETS. See INFANCY. 
RICOTlA, a genus of the siliqnosa Ol'fl<'r, in tlic tetra

dynamia class of plants, aud in the natural method 1·a11k
ing undn the 59th 1H'der, siliquosre. The siliq11a is uni
Jocular, ol>long, and compressed, with plain valvule,s . 
'}'here is one species. 

lUDE, in the sea language, is a term va1·iously np
p1ied: thus, a ship is said to 1·irl~, when her a11c ho_1·s lwld 
her fast, so that she dues uot drive by the fo1·ce e1tlH·1· of 
the wind or tide. A ship is saicl to l'idc •lcross, wht>Jt slie 
rides with her fore an1l mo:1in yards hnistf'd up to the 
]lOnnds, arnl IJOth yart.ls anti al'lns topped alike. She is 
said to ride well, when she is built so as not to overheat 
herself in a hca1l-sea, tlic w11.ves ove.r 1·aking her from stem 
to stern. To ride atll\rn1·t, is to ride with her side to the 
tide. To ride betwix.t wind and tide, iR to ride sn that 
the wind h~s equal force ove1· her one way, and the tide 
the contrary way. If the wind has mol'e power o\'rl' the 
ship than the tide, she is said to ride wind-road, or to 
ri1\c a gl'e.at wind. 

RIDEAU, in fortification, is a small elevation of earth, 
exte11di11g lcn;.;:thwise on a plain, ancl sel'ving to CO\'l'I' a 
cam1>, or to give au advantage to a post. RiU.raus at·e 
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als () conveni<'nt for those who wnulil besiege a place, and 
sc1·ve to .~cc 111·e the workmen in their appl'oaclics to the 
foot of a fn1·trcss. 

RlOERS, in a shi11. arc lal'gc timbc1•s, both in the 
hold and aluft., bolted on to othel' timbel's to stre1Jgthe11 
theln, when the ship is discove1·ed to he too siig!hly built. 

RIDING-CLERK, one of the six clerks in chanrc1·y, 
who, in his tul'n, annually keepc; the controlment-l>o(jks 
of all grnnts that pass the g1·eat seal that year. 

RI ~~NS ARREAR, in law, is a plea use<l in an action 
of debt, for at•rea1·:1-ges of arcoun!s, l>y which the defen
dant alleges, that there is nothing in art"rar. 

RLFLE, a fire arm which has the i11sidc nf its barrel 
cut with from three to nine 01· ten spit·al groove;"' so as to 
make it 1·esemble a frmale screw, varying frum a comrnou 
screw only in this, that its grooves 01• ritles are l<.'s~ de
flected, and approach mo1·e to a right line, it being now 
usual fo1· the grooves with which the best 1·ifled ba1·rcl~ 
arc cul, to take about one whole turn in a length of thir
ty inches. The number of these grooves diffe1·s accord
ing to the size of the ba1Tel and fancy of the workman; · 
an<l their <lepth and wi<lth a1·e i10t regulate<l by any inva
riable rule. 

Rifles are said to have been known aq far hack a" the 
mid<lle of the sixteenth century. See Plate CXVI. Rifle, 
&r.. fig. 1, which represrnts a ·cast taken of the inside of 
a ritle barrel _thirt~ inches lnng and 1

6
0 of an inch in <lia

meter, and rn winch the grooves take one t111·n in tl1c 
whole length. It will of course bo ob.•erved, that the ril15 
in the drawing rcprr.sent the grooves in the 1·ifie. The 
mcthn<.l of loading them is as follows: ' 

When the Jll'Oper quantity of pnw<lrr (one <lrachm 
avoi1·tlupnis) is put down at the muzzle, and a 11iecc nf 
calico or linrn is gently rammed down over it as a. wail, 
a circular pi~c:e of stl'ong calico is greased on on<' si1le, 
and laid 011 tlte mouth ,,f the piece with the g1·eased sitfo 
clownwarlls; anti a bullet of the same slze as the bore of 
the piece llef·we the grnovcs were cut, being placed upon 
it, is then f'urod gently down the hart·cl with it; hy whirh 
means, the calico incloses the lower half of the bullet: 
a11 1I by its interposition between the bullet and the grooves, 
p1·c\'Cnts tile leail frum l>eing cut l>y them, and Uy means 
of the g1·easc slides tlown, without its being 11C'resi;::1r.v to 
use any viol.::nt efforts, which would destroy the circular 
shape of the bullet. 

J_u 01·dcr to u1Hle:·stand f11(' cause of the superiority ~1f 
a 1·1fte-barrcl gun ovrr the one wilh a s111 r1nlh UarreJ. it 
will be necessary to rel't•1· to Mr. R1Jbins's dis<:overy of 
the cause of the irrngularitit·s which nrcur in t/1c flight 
of projectiles from smooth ba1Tels, which we shall give 
in his own wo1'fls, T1·act~ on Gunnc>ry, p. 196, &c. 

" Almost every JH'oji>ctile, besides the forces we Ii ave 
hitherto considered, namely, its gravitation, and that 
rrsistancc of the ai1· which directly opposes its motion. is 
alfecte<l by a third force which acts obliquely to its mo
tion, and in a varidblr direction; ant.l whirh consequl'ntly 
dcHects the p1·ojectile from its regular h'ack, and from 
the ve1·tica.I plane in which it began to move.; impelling 
it sometimes to one side, and somPtimes to the other, oc
casioning thereby very g1·eat inequalities in the rrpeated 
ranges of the same piece. though rach time lo.aded and 
pointed in the same manner; aud this force ope1·ating 
thus irregulndy, I conceive to be the pl'inciJ>al sou1•ce 
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of all that uncertainty aiul conrusion in the al'l of gunne
ry, "liich hath hitherto Uecn usually ascribed to tht· llil"
fcre11ce of powder. The 1·cality of this fo1·rc, aud tile 
cause which protJuces it, will, l hope, appca1· t'tum the 
following considc1·atious. 

" It will easily he gl'a11ted, I suppose, that no h"llet 
can he discharged from the 1>ieces generally in use, 
\'\'ithout 1·ub1Jing against their sic.Jes, ancJ thereby acqui1·
ing a '"liilfo1g motion as well as a pmg1·essive one. Anti 
as this \\hirl will, i11 one part of its revolution, conspire 
in some degree with the prn~ress_ive motio1.1, and in 
another part be ec1ually 011poseu to 1t, the resistance of 
the air on the fore part of the hnllet will he he1·ehy af
fcrtrd, and will be incl'eased in that part whe1·c the 
whirling motion conspires with the p1·ngressh'e and di
minished whr1·c it is opposed to it. And by this means 
the\\ hole emwt or the l'CSistanre, instead of being in a 
direction opposite to the llir<·ction of the boc.ly will be
come olJliquc thereto, and will produce !hose effects al
rcatly mPntioned. Jr it were pnssil.Jle to predict the posi. 
ti on of the axis round which the l.Jullet should whirl, and 
if that axis were uncliangrable tl111'ing the whole flight of 
the hullct, thrn OIC aberration of the hnllct uy this oblique 
force would be in a gh1en direction, and the incurvation 
])roduced thereby woulil regularly extend the same way, 
from one end of its track tc> the otl11·r. Ji'or in'itanrc: if 
the axis of the whirl were pcrpernlicular to tht ho1·izon, 
then thl' dcffectio11 would l>e to the l'i;;lit or left; if that 
axis we1·c hol'izontal, antl pnpc11dic11la1· tu the dfrectiun 
of the Uullet, thl'll the <kfiectio11 would be upwards or 
downwarc\s. But as tli~ first 1wsition of this axis is un
certain, an1l as it may perpetually shift in t!ie course or 
the bullet's flight, the dc\1 iation of the hullet is nut ne· 
cess:u·ily in one <'<•rtain tlil'<·f'ti1111, nor tending to the 
same side i11 one pa1·t of its track that itdo<'s iu another; 
but it mo1·c usuallJ j5 continually changing tlic tcndrnry 
of its drRt·rtio11, :ts Jhe axis, 1·01rnd which it whil'ls, must 
frrqurull) sltif'r its position tu the prog1·ussirc motiun hy 
many inm itaUle acc-itlents." 

To prove llic truth of his theory, l\fr. RolJins made 
thr follwini:; experiments, bcf1u·c scrcral mcmbc1·s or the 
Royal Soril'ty: 

u Tht' first cxprrimrnt exhibited on this occasion, was 
to c,·inre that 1hc whirling motion of a I.Jail, cnmUining 
with its 1u·o~1·rs'ih"C motion, woultl p1·otluce surh an ob
Jirp1e resist•\Jlf't~ and tlrtlrcth·c pnwCI' as is l1t•1·ri n 111<'11· 
tionrd. Fo1· this pu1·posr. a wooclt'll ball, 4~ inches di
amctc1•, was SU"lprndt•tJ IJy a douUle sfri ng al.lout ('ight or 
nine feet long. Now Uy tm·ni11g 1·011ntl the lrnll, and 
twisting the double st1·ing, the I.Jail whrn left to itself, 
would have a J'l'Vo)\'ing motion gi,·rn it from the uns\dil· 
iug ol' tlt·c slrini; again. Ami ff, whl·11 the string was 
xtwistrd, the I.tall w~ drawn a coushlel'alllc distance 
from the per11endiculal', and them let go; it would at first, 
beforr it had acquired its revolving motion, vilJratr stca
tlily enough in the same vertical pi;rne in which it fil'st 
bC"gan to mo\'C'; but when, by the untwisting of the sfr·ing, 
it had acquil·('d a s~flirient dcg1•ee of its whirling moti
on, it cnnstantly deft1·ctcd on the rigl1t 01· lrft of its first 
trark, and som<'times fWuceeded so far as to have its di
rection at right angh·'I to that in whirh it b<'gan its mo
tion; and this deviati1rn wa"I not produced by the action 
of the string itself, hut appeared to he cuti1•dy owing to 

the rrsistancc IJciu,;- greater on the one pa.l't of the lead .. 
ing surface of the glolle than on the othc1·. For the devi
ation cu11ti11ued when the st1·ing was totally unt\\ isted, 
and even •luring the time that the string, IJy the motion 
the globe had recch•ed, was twisting the conti·ary way. 
And it was always easy to predict, before the ball was 
let go, which way it would <leflert, only IJy consitJering 
on "llich side tl1e whil'I wuuld becomUi11ed with the pro
g1·essive motion, for 011 that side always the deflecting 
power acted; as the 1·esistance was g1·eatel' here,_ than on 
the side whel'e the whil'l and p1·ogressive motion were 
opposed to each other. 

''This expe1·imcnt is an incontrstihle proof, that, if 
any bullet, IJcsides its 1>rogressive motion, hath a whir· 
round its axis, it will ltc tleftected in the manner here de· 
scribed. And as it is scarcely possible to suppose, but 
that every hull et, discharged from tl1r pieces now in coin. 
mon use, must receh'e SllCh a whirl from its friction 
against the sides of the piece, the proposition might per
ha1is he sa[ely rested on this single experiment. But not 
to leave any thi11g donhtful in a subject liable to so much 
contestation, l urulertook to evince, Uy an ocula1· proof, 
the reality or this defkction in musquet.halls, even in so 
short an interval as a ln11ulred yards. And these experi· 
ments having succeeded to the general satisfaction of 
those who honoured me with their company, I shall here 
dcscl'ibc, as 1.JrieOy as [ l'an, the ma11ne1· in which they 
we1·e ll·ied, and the co11clusions rrsuHing from them. 

"As all projrctilcs in their flight a1·e acted on by the 
power of gravity, the dt-Hccliun of a bullet from its pri· 
mary direction, supposes that dcllPction to be upwards 
or downwards in a 'crtiral plane, because in tho ''ertical 
pl.ane, the adiun ol' g1·avity is cnm1)Qund1•d and cutangled 
with the deflective fo1·cr. And for this i·rason, my ex11er. 
i1nents ha,•e bl'cn p1·i11cipally di1·cl'tcd to the examination 
of that defle<..tionJ wliich carl'ie~ the bullet to the l'ight or 
left of the \'Cl'fical 11lane. in wl1ich it b• ga11 to muve. For 
if it appears at any time. that the bullet Ila~ shifted 1'1•001 

that vertical planr, in which its motion began, tl1is \\'ill be 
a11 incontcstahle ronlirmation of what we assrrted. Since 
no otl1c1· puwc1· I u1 that un~qual re~is1a11cc, "hich we hero 
insist 011, can occasion a body in motion to deviate from 
the vertical plane, i11 which it has once mored. 

''Now IJ) means of screens or exceedin,i;ly thin paper, 
11laced parallel ti> each olhcl' at proper distances, this 
clcflectio11 in <p1estion may be many Wa)S in\'cstigated. 
Fur by firinb l.Jullr.ts which shall tra\'C1·se these sc1·eens, 
the flight or the bullet may be traced out; and it may ea
sily appca1·, whrthl'I' thry do 01· do not keep invariably 
to une V{'l'tical planr. This examination may proceed on 
three different p1'incipks, which I shall bcl'e se1,al'atcly 
explain. 

" Fo1· first, an exact Hrtical plane may ltc traced out 
upon all thcsesucens, by which the dc"iati11n of auy sin
gle bullet may he more readily i1iv<·sligakd, 011ly by 
measuriM,E;' tile horizontal distance of its tracr from tho 
ve1·tical plane thus delineated, and by this means the ab
solute quantity of its al.terration may lte k11own. 

"01· if the tlesrription of!iuch a vertical plane should 
be esteemed a matter of tlifiiculty and 11lcetv, a set·u11tl 
mrthotl may lie followed; wltirh is that o( resting the 
11iet·c in some fix:l'd notch 01• sotket, so that thou~h thr 
piece may lrnve 001ne litlle 1ilay to U1e right and lclt, yet 
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all the lines, in which the bullet can be tlirectetl, shall in
tersect each other in the nnJre of tl1at fixed socket; by 
this means, it' two differe11t ~hot are firt>d rrom the piece 
thus situated, the ho1·izuntal distances of the t1·accs 
made by the two IJullcts on any two screens, ought to be 
in the same Jlroportion to ('ach other as the respecti"e 
distances of these scl'Cens from the sorkrt. in which the 
piece was laid. And if these horizontal dilferenrcs ditrc1· 
from that pl'oIJOl'tion, t~rn it is certain, that one of these 
shot at least Jrnth deviated from a '9ertical plane, al
though the absolute quantity of that deviation cannot Uc 
hence assigned; IJecause it cannQt be knowu, what part 
of it is to be imputed to one bullet, and "·hat to the other. 

11 But if the constant and inv:u·iallle position of tile 
notch or socket, iu which thcpicc~ was placetl is thought 
too hard an hypothesis in tltis nry nice a trail·; the thil'll 
method, and which is the simplest of all. retp1il·es 110 
biore than, that two shot be fi1·ed through three screens, 
without any rega1·rl to the position of the piece <'ach time. 
For, in this case, if the shots diverge from each other, 
a 'nd both keep to a n1·tical plane, ihen if the horizontal 
distanCCS Of their traces Oil the fi !'St SCI't'Cll lie taken from 
the like hot:izontal distanrrs on the second and third, the 
two remaimlers will be in the same p1•oportion with the 
distances of the second and Lhird scl'een from the first. 
And if they are not in this proportion, tl1t'n it will lie 
ce1·tain, that one of' them at least hath been deflected from 
the vertical plane; though here, as in the last instance, 
the quantity of that tleflection in su r. h will not be known. 

"All these three methods l have myself made use of 
at diffet>ent times, and have evi;-1· found the success 
agreeable to my expectation. But wha.t I thought the 
most eligible for the experiments, which I proposed to 
show to the society, was a compound of the two last, and 
the apparatus was as follows: 
"On--, being the first day appointed for these 

friats, the weather was unfavourable, anti the experi
ments on that account more c:onf'used than could ha\'e 
been wished, thou sh they were far from inconclusive. But 
on the nextThui·sday two screens wr1·e set up in the large 
walk in the Charter-house garden; the first of them at 250 
fret distance from the wall (which wall was to se1·Ye for a 
third screen), and the second two hundred feet from tlie 
same wall. And at fifty feet before the first screen, 01· 

at 300 feet from the wall, there was placed a large block, 
1\·eighing about 200 Jb. weight, and having fixed into it 
an iron bar \Yith the socket at its extremity, in which 
the piece was to be laid. The piece itself was uf a com
mon length, and was I.lured for an ounce l>all. It was 
each time loaded with a ball of l 7 to the pountl (so that the 
windage was extremely small) and with a qua1·ter of an 
eunce of good powder. The screens were macle of' the 
Otinnest tissue.paper; and the resistance they ga\le to the 
bullet (arnl consequently their vrobability- of tlcflecting 
it) was so small, that a bullet lighting one time near the 
e.xtremity of one of the' scrnens, left a tinr thin fragment 
of it towards the edge entire, which was so very \'Vcak, 
that it appeared difficult to handle it without breaking. 
These things thus prepared, five shot were made with 
the piece rested in the notch dosCl'ibed above; and the 
horizontal tlistanccs between the first shot, which was 
-taken as a standa1•d, and the four succeeding ones, both 
en the first and secontl screen, and on the wall, measul'· 
eel in inches, were as follows: 

Jst scrren £tl scr·ren 1'!1tltl 
l tu 2 1,75 R 3,15 R 16,7 H 

3 10, L 15,6 L 69,25 L 
1,25 L 4,5 L 15,9 L 

5 2,15 L 5,I L 19,0 L 
" Here the let.tel's R and L denote, that the shot in 

fJllfStiun Went citlJCJ' to the l'ight 01• )eft or the first. 
'" If the position of the socket in which the piece was 

placed, be supposrd fixed (and 1 presume un Jll'l'Son tlll'n 
presP11t conc.:cived. during tl1ese t1·ials, that iL co11ltl pos
sibly \•ary the teuth or an inch from its ffrst situation), 
tlu:n tile horizfmtal distances, mcasu1·cd above on thu 
fil'st nnd scroml sc1·('e11, and un tlte wall, ought to be in 
the proportion of the tlistances of the 1st srr~e11, the 2d 
Sfl'C('ll, and the wall, from the socket. Dut, by only look
iilg over these uumbcrs, it appcat·s, that none of them 
al'(': in that prnpo1-tio11; the hu1'izo11tal distance of tlie 1st 
a1uJ sci (fol' iu~tanre) on the wall I.icing above nine inch
es more titan 1t should be by this analogy. 

" If without supposing the inval'iable position of the 
socket, we exami11e the comparative lio1·izontal distan
ces according to the third met.hod described above, we 
shall in this case discm·er div~U'icatihns still more extra
ordinarv. Fo1· by the numbers set. down it a11pcal's, that 
the ho1:izontal distances of the 2d and !Hl shot ou thu 
two screens , and on tlle wall, al'C as undc1·: 

1st screen 2.d sc1·ccn wall 
l 1,75 IB,75 15,95 

" He1·~, if, according to the rule gh•en abo\'C, the dis
tance on the lirst scl'ccn be taken from the 1.fotancrs on 
the othel' two, the remainder wiH be 7, all!I 74,.2; ant.I 
tlirsc numl>ers, if each shot kt'pt to a vertical plane, 
ought to be i11 the p1·oportio11 of I to 5, that being tile 
pmpo1·tion of the distances of the second sc1·ecn and of 
the wall from the first. But the last numbct· 74,2 ex
ceeds what it ought to be by this analogy, by 39,2; su 
that between them there is a deviation from the VC.l'tical 
plane of above 39 inches, and this too in a h·ansit of lit
tle more than eighty yartls. 

" But further, to show that these irregularities do not 
depend upon any accidental circumstances of the balls 
fitting or not fitting the piece, there were five shot more 
made with the same quantity of powder as before; but 
with smaller bullets, which ran much looser in the piece. 
And the hol'izontal distances being measu1·ed in inches 
from the trace of the first bullet to each ol' the succeed
ing ones, the numbers were as follow: 

1st screen 2d screen wall 
l to 2 15,6 R SI,! R 94,0 R 

s 6,4 L 12,75 L 23,0 L 
4,7 R B,5 R 15,5 R 

5 JS,6 R 24,0 R 63,5 R -
"Here again, on the supposed fixed position of tire 

piece, the horizontal distance on the wall. between the 
first and thi1·d, will be found to be above fifteen inches 
less than it should be, if each kept to a vct"tkal plane. 
And like ilTf'gularities, thou~h smaller, orcm· in every 
other experiment. And if they arc examined according 
to the thil'd method set tlown above, antl the horizontal 
distances of the third and fourth, for instance, are com~ 
pared, these 011 the first and second screen, and on the 
\\•all, appear to be thus: 

tst screen 2d screen wall 
11,1 21,25 38,5 
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(.tkrn rrnm the other twn; (J,r rcmain<lel'S \\ill UC 10.15 
and £7'.4; \\lie1·r the lrac;t ul' tlirm, inC\tratl of lH'ing five 
tiint·~ the first, :l'l it on~lit to br. is 2S,S5 sho1·t of it. So 
that iH'l'f" thf're is a lll'\ iation of abo\'P 25 inrhrs. 

" l"rom a11 lhrst· rxp1•rimr11ts the rlefl1·rtion in qurs· 
tion srem°' to lie inc ontn~t;tl1l) evi11rrd. D11t to give some 
f:wtl11'1' liµ;ht tn this s1,lij.•rt, I took a ha1·rrl or the same 
bui·r with that hithl'1'l ·1 used, and hrut it at about thrrc 
or four inrhrs from its muzzle to the left, tllr bend 
rnakin.~ an angle of 5° or 4° \\ith the axis of the pil•fe. 
'l.'liis piece, thus brnt, "as fit·rd \\1th a loOS(' IJall and 
thc~nmr quantity nf powder hitht•t·tr> u.,ed, the srrcrns of' 
the l:tst rxpri-imrnt being still continue•!. It was natural 
to r\.prct that ir this pirrr \\aS pointed by the gcnCl'al 
dirl'rtion or its axis, tl1e b;tll would be ranted to tlH' left 
of tl1at clil'l'C'fion IJy the iwn1l llt";\I' its mouth. Il11t as 
th<.· IJulli·t, in passin$; through that brnt part, would, as 
1 ronrt·irrd. br forced to roll upon !he l'ight-haud sitle 
of tht• bar1·rl; and thrl'rby the !•ft sidr or the ~ullet 
\\ou!J turu up against thl' air. anil would inncase the 
nsi'itanrr on that sillr; I pr<•1.liC'ted to the company then 
]llT!-it•nt, that if the axis on wliirh the bullet whil'lrtl did 
Jhlt sl1irt its position af;e1· it \\as sq>arate<.l from tin• piece. 
th<'n. t1fllwith~tandi11g the bend of' the pirce. to the left, 
tlir bull1:t itself mi,ght be rxpccted to inrurvate towa1·ds 
tl11• 1·i3'ht; and this, 111mn t1·ial. did most 1·cnuu·kably 
happrn. For one of the I.mild~ fil'C'cl from this brut piece, 
p:t'-~t·fl through the tirst snecn about 1 ~ inth distant 
from the tl'ace of one of the shot fii·('d from the sfrai.gllt 
11it·ce in the last set of ('Xf)f'r·im('nls. On the second 
sc1·rt·n ti!{'. traces of the same bullrts wr1·e about thrre 
incht·s distant, tl1r. bullrt f'ro111 the c1·ookrd piece passin?;" 
011 both sCl'eens to the lrft of the othrr; but rompal'ing 
the places of tlicRc bufl<•ts on the wall. it appe:1rcd that 
1he bullrt from tlH~ Cl'ookrd pirc<', tho11gh it •lhngrd 
frum t IH• t 1·ark of tl1c uthc1· on thl' two srrrcn~. had 1ww 
n·n.;;~rd that ti·ark. :rnd wa<.J dPOecfrd ron<>id1·1·alil" to the 
1·ight uf it; <>o tltat it was oln·inus. that. though tl~c IJullct 
rrolll I he crnokrd pit•cc mi~lit at first be C'a11k1\ to the 
kf'I. a1ul had divcrg<•d from the ti·ark of the other Oulkl, 
\\ith wlikh it was rnmpa1·rd; JC't by dt>gt·C'C'S it dr\·iatrd 
a.~c\in to the .1·ight, ancl a littlr bry1rnd the seronil scl'C't'll 

rro"'"rd that t1·ack, f1·om whirh it lwfore dive1·.~1·d : and 011 

th<' wall wa"I tletlrrtcd fourh•rn in r hes. as I 1·rmemUrr, 
011 thr rnntrary sitk. And ti.is rxp<'riment is 11·lt ouly 
tl1t• most ro1n inrin.~ pro111' of the rt·ality of thiq dl'llcrtion 
lw1·r rontrmlrd fo1·; but i'> likewise thr st1·ong1·.~t co11fi1·
matio11. that it i'i l11·011~l1t about in the vny ma1111c1·, aml 
IJy thr \'(' t'Y ril·curnstann•s, wliich \\C l1a\'C all ·along 
cksfl'ilH·ll. 

"Tn prrvC'nt thic, irrrgularit~·, rinrd ban·Pls arc made 
U'lt' of: llllll hrt·r it flapprn'l, th;it when the pi\•rP io;; fi1·Pcl. 

tlu• zouc of the bull rt follows t\11· swe1·1> of tht' 1·if1 es: 111111 
tlinrhy. bc•'>iiles its 111·11~re i;;sive morion, acquirrs a drcu. 
Jar m11tion ruund the axis of the pircl', which cirrular 
mnhnu will hr cnntinm·d tn thr bullet, aft<'r its separa. 
ti 1m from tlie piN·e: IJy whirh mr·a ns a J,ullct disd1ari;etl 
ft-rim a l'iflNI barrel iq rn11s1antly madr to whirl round 
an axis. whidt ict ruinriil<-nt with thr Jin~ of it<.J flight. 
.An1I hc•nre it follows. that tlic rr~i1.>ta11re on the foremost 
surracr ~1f th.c l.lullt•t iq .rqually dist;ibutrtl romul t~c 
polr of its circular motion; an1I arts with an t·qual cf. 
fort On C\'Cry •ide or the line of d1rectio11; so that this 

resistance can p1•oduce no deviation from that line. And 
(''hie Ii is still of more importa11re), ir hy the casual ir· 
regularity or the fo1·emost su..race or the ~ullct, 01' by 
any other arcitlcnt, the rrsista11cc should be str•ongcr on 
onr side of t!te pole of the circular motion than on the 
othrr; )'e t, a~ tlic plarr. whe1·e this greater resistanre 
acts, must prrprtually sliil't. its p11si1i1t11 rnund the line in 
"liich tl1t· bullet flies, the dl'flcctio11, "liich this inequali
ty woulil occasion, if it actrd ronsrantly \dth the same 
given tendency. is now cnntinally rrctified 1.ty the vari· 
ous and conlrary trncl cnch·s ol' that disturl>ing force, du .. 
ring the rourse of one re' 1Jlntin11. 

"This JlC'l'prturrl rorn·rtinn of a drflrctive effort on 
the fo1c1111 ,st snrfare of the bullet, in rnni,;cqucnre of the 
rt·volutin11 of tlic bullet round tile li1rn of its direction, 
may pnhaps be excmplifietl, by cnnsidc1'ing wliat hap
pens to a castle.top, whilst it spins upon its point. For 
it will be r;1;sily acknowlcdgcll, tllat this, "itl1out its re
volving mnlion, could not continue for the least portion 
of time iu that situation . And if we exauiinc how this 
happens, we shall fi11cl, that, though its ccnt1·e of gravity 
i!5 not exactly over the point it spms on, yet that incqual
!ty rannot instantly b1·ing it to tile ground accot·ding to 
1l's natural cft'ort; bccausC', during om• rcrnlution, the cen .. 
tr·e of gra,·ity pr1•pon1le1·ate~ on C\o'CJ'Y side of the top; 
anti thereby l'aiscs it ac, much in one placr, as it dcprcss
rd it in anothrr. Antl this reasoning (supposing that 
the tendrncy of the ccnfrc of gravity of the top to descend, 
be ~nalngous to the action of the unequal resistance on 
tile fo1·cmost s111-farc of a lrnllcl f11·et.I f'rom a rifled bar .. 
1·rl) .will rasily explain how, not" itlistanding that ine. 
quality, the bullet krrps t1·uc to i1s li'ack without dcftec
ti11n. And what is IH•I'(' aclvanrrd, is farther connrmell 
!'Y the ~rneral practice with rrga1·d to ar1·ows. Fot• it 
1s well known tn every a1·clicr, that the feathers of an 
arrow arc placed in a S}liral fo1·m, so as to make the ar .. 
r·ow ~pin 1·ound itR axis; without which it would be ob ... 
'~nus to tl1t" CJr. that tile arrow undulated in the air, and 
dul not keep ac~ur~t1·ly to its direct ion. Aud it is owing 
to thr "amr p1·111c1ple, that C\·r1·y schonl·uoy finds him ... 
st· lr uudcr tl1r nec-essity of maki11g his shuttle-cock spin, 
bC'lurc he rnn dl'pend upon tl1e tt·uth of its flight. 

'' 'fliis is the ~rneral theory of the motion of bu11ets 
disr har~rd fron~ rifled piccrct;. and it is foun I l.ty experi
mrnt. tl1at tlie.ir actu a l motions ronrspond \'cry well 
with thesr s11ec11lations. For the rl:"aclnfss which those 
who arc drxtrous in the uo;:e of tl1rsr pirrcs attain to, i'f 
in rlrrd wonderful: and that at ~uch di-;tances, that if the 
bulletc; wr1·r firrd from the common pierr.c;; . in wl1ich the 

~1111:~~H~1~/;t;I ~~~';."~~i~~a~~l~.cs place, not one in twenty of 

'
1 This may suflicc a'; to the gcnrral idra. of the form 

and ronwnirnC'(' of a riOrd picrr: and hrt·c it-will be ex. 
prclirnt to insrrt somr l'"Xpcriments. b)' \\hirli it \\ill 
ap1•ra1". how well it anc,wrr'i th<' p111·posr I have men ... 
tionrtl ahnn; I rnran that or krrpin~ tlw ball to its rrgu
lar track, b~· prr,•rnlin~ that ilf'flr-rtin11, which, as ••e 
han s~rn, takes place in the 1.tullels Ii red from the com .. 
mon p1rces. 

"A1~1I firQt T ronqiclerrd. that in c·1n'it"ftU<'nre of the 
rrRson~n~ ahont thr m.w1wr in whi··h it proilureq this 
effect; 1t shoultl follow, that the oame hemisphere of the 
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bullet which hes foremost in the 11iece, must continue 
fo1·emost <luring the\\ hole. course or irs fiigh~. 

"'fo examine this 11a1·tic11lar, l tonk a 1'1ftrd bart•cl 
rarryinp;: a lrnllet of six to the pound; but instratl or. its 
1caden bullet, ( used a wooden one of the same s1zr, 
made of a sort spongy wood, which l>r11t itself l'asilJ. in
to the rifles witl1out breaking. And, fil'ing the piece 
thus loaded against a wall at such a distance, as the but .. 
let might not be shivered hy t lie blow; I always found, 
that the same surfar.e, '"liich lay foremost in the piece, 
continued foremost without any sensibl e deflection, du
ring the time ol' its flight. And this was easy to be ob
served, by examining the bullet; as both the marks of 
the 1·iftes, anti the part that impinged on the wall, wei·c 
sufficiently a11parcnt. 

"Now, ~s these wooden b1Jl!cts were Uut the sixteenth 
p~rt of the weight of those of lead; I conclutle, that. if 
there had been any unequal 1·csista11ce 01· deflective po\\'
er, itR t'ffccts must have been extremely sensible upon 
this light bod); and consequently_ in some of the trials I 
m adc, the surforr, which came foremost from the piece, 
must have been turned round into another situation. 

"Ilut again, I took the same piece., and loading it now 
with a leaden ball, I set it nearly )'lerpendicula1·, sloping 
it on]y three or faur degrees from the pc1·pcndicula1·, in 
the 11il'ection ot' the wind; an<l firing it in this situation, 
the bullet generally coutint:ed about half' a miuute in the 
air, it rising by computation to near three qual·tel'S of a 
mile pel'pendicular height. 

"In these tl'ials I found, that the bullet commonly 
came to the ground to the leeward of the piece, aull at 
euch a distance from it, as nearly corresponded to its 
angle uf inclinatlon, and to the effort of the wind; it usu. 
ally falling not nearel' to the 11iece th.an a hundred, nor 
farthel' from it than a hund1·cd and 6fty yards. And 
this is a strong confirmation of the almost steady flight 
of this bullet for about a mile and a half. For wel'e the 
same trial made with a common piece, I doubt not that 
the~deviation would often amou1\t to half a mile, and per
haps considerably more; though this experiment would 
be a very difficult one to examine, 011 account of the Ht. 
tle chance there would be of discovering where the ball 
fell." 

It now remains to speak of the sights, which, although 
they do not constitute the essential part of a l'iilc, as 
they may be used with a plain hol'ed bar1·el; yet as that 
is seldom Uone, aml as they are always used with a 1·i· 
-tle, it will not be proper to omit mentioning them. 

It may be strictly said, tliat no part of the pat!1 of a 
bullet whrn fll'ed from a 1·il.le 01· musket is in a rig-ht line, 
as gravity acts upon Ilic bullut the instant it quits tile 
mouth uf tlie piece; nml although at a sliot·t 11istanre the 
effect is not vc1·y perceptible, yet it is consi<lern~ly so at 
100 yards; and at 200 yar<ls, the ball would probably 
strike the ,;round b('fol'c it could reach the ohject aime<l 
at. To rcmrdy tl1is incu11ve1dence, it is fountl necessa
ry to aim exactly at such a lieight aboYe the oLjed, as 
the ball would have been depressell to, Uy the vowe1·· of 
gravity, had it been aimed at it point-blank; so that if we 
suppose tllis dep!'ession to be a foot in a lluntl1·ed yards, 
'l':e must aim a foot abo,·e the object. But here another 
inro11"'1.'nicnce arises; fo1· if we aim abo,'e the object by 
raising the muzzle of the piece, the object is excluded. 
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from nur view by the iufervenlion of the ba1·1•el; so that 
we arc prevented from meauring the distance with the 
e) e, rtnd instead of one, are lialJle to aim two 01· three 
feet al.Jove it. 

This second difficulty is rrmovet.I l>y tit-pressing the 
1.Jrrerli ol' the gun, instead o_f ele.vating the mu~zle; and 
the quantity of the depression. 1s rncasut'etl \\Ith great 
nicety by what al'e calle<l the sights. 

011 tlic 11 pper surface of the barl'el, at l'ight angles witft 
its axis, is fixed a piece of Oat thin iron (see Plate CXVI. 
fig. S), about six inches from the l>reecli, and on the Ct'n
tre of'its top, a small sqt1<tre notch is tiled. This is call
ed the lJack sight. The: front sight is nothing nrnrc than 
the small knob of iron 01· brass, which is fixed on all 
fowling-pieces, alJout half an inch from tlie muzzle. 
'Vhen aim is taken, t\Je eye is raised over the back sight, 
till the front sight appears through the notch, which is 
then brought upon the object, a11d fol'ms the 1·ight line 
ABCD, fig. 2. 

But l1e1·e it is evident, that the breech of the bar1·cl is 
depressed in the propol'tion of the height of the back 
sight B; that the axis of the barrel fol·ms an inclined 
plane with the right line ABC; that the coul'se of the 
ball if not acted uvon by g1•avity, would be in the Jine 
ECF; and tiiat the ball would sti·ike at G, consi<lerably 
above the object D. But being dep1·essctl i11 its course 
by the law ol' gravity, it will make the CUl'Ve H au<l dc
cend to D. 

By looking at the figure it is immediately seen, that 
if the object aimed at had been at J, or any point neal·er 
than D, the ball would have passed over it; and if it hatl 
been at K, or farther tlum D, it would have passed uiulel' 
it. The height of tlie back sight must be r<•gulated by 
experimr11t. The government l·ifles have oitly one fixed 
sight, which are intended for 200 ya1·ds; but if an enemy 
is seen at 100 yards, aim must be taken at the knee; if 
at I 50, below the mi<ldle. At 250 ya1·ds, the head mYst 
be aiml'd at; ant\ at soo, the sight becomes useless, as 
it would be necessary to aim ovel' his head, and then 
the inconvenience before mcntinnctl recurs; to prevent 
which, the fuhling 01· a<l<litinnal sights al'c used as in fl. 
gure 3, where the si.::;-ht A is calculati't.I for 150, B fur 200, 
and C for 300 yar is; beyond which distance it becomes 
almost useless to fire at any object of the size of a man. 

M. Robins, who has 1\one more on this subject than 
any otl1u pel'son, conchules an excellent paper with pre .. 
dieting, that whatever state shall thoroughly comprc
J1C'ml the nature and advantages of 1·illcd-barrcJ piece!'!; 
anti ha\'ing faciliatl'}d and compktc<l tl1cir construction, 
shall infroduce into thei1· armies tliei1· gc11(·1·al use, witl• 
a dcxte1·:ty in the n1anag~ment of them; will hy this 
mrnns acquil·e a supe1·ol'ity, which will almost cqual auy 
thiug that has been !.lone at any time by the particula1• 
exr.cllt>11cc of any one kind of' a1·ms; and will 11e1·haps fall 
but little sl101t of the wonllerful effocts, which Jii5tory 
relates to have bf;en formel'iy pl'oduccd. by the first in
ventors of fire ·al'ms. 

RIGGING of a ship, is all her cordage and ropes, 
l>elongin~ to her masts. yar<ls, &c. See SHIP·BUILDING. 

RJGHT, in ~eomet1·y,significs the same with straight; 
thus a sta·aight line is called a right one. 

RtGHT, in law, 11ot onlydenotrs property, for which 
a writ of rightlies, but also any title or claim, either by 
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virtue of a condition, mortgage, &c. for which no action of thrre to eleven, is by fine and imprisonment only, 
is gh·en ify Jaw, but an entry only. '!'lie same is the ca.;;e bv 1·inLi; a111l routs b,· tbe common 

lly stat. I Will. anti Mar. cap .. ii, the follo 1\ri11g par- law, to which the pillc;r~· in vc1'.' eno1·m~11s cases has 
ticulars 1·clating to the ill conduct of' king James 11. we1·e bren sometimes supcradded. 4 Blark. r . 1 I. 
dcclan1tl tu be illegal, antl contrary to the ancient rights Uy stn.t. 1 Geo. I. cap. 5, if an)' pe1·sons to tl1c numhC'r 
ant.I lil>P.rties of the peo11le, viz. his excr·cising a IH>wrr of twelve or more, unlawfully ancl l'iotously assrinbled, 
of dispe11.')i11g with, and suspending of, laws; his le"ying continue together fnr an lw11r, after bei ng required, by 
muney without consent uf parliament; viola.ting the free- a justice of the pcarr, 01· other magisti·atr, to d ispr1·se, 
dum of elections; causing pa1·tial and corrurt jurors to they shall be dremed guilty of felony without brneflt of 
be 1·eturnet.I on ll'ials, excessi\'e bail to be taken. and ex- cle.rg_v. However, prnsccut ions upon this statute must 
cessive fines to be imposed, as well as cruel punishments be beg1 m witliin one year after the offence is committed. 
to be intlicccd, &c. RlT.E, among di,'ines~ drnotes the particular man-

RlM, in a watch, or clock, the edge or border of the ncror celebrating divine service, in a particular country. 
circumfet·cnce ot· cit·cular part of a wheel. RITTERA, a genus of the rlar;s and 01·der polyan-

RlNG, in navigatio11 anti astronomy, a hrass instru- dria monngynia. T+te calyx: is fnur-lertnll; petal one; 

~~1~:~~~n:;1~1 :~1 !~::/o~~~ oil~t~i~gX~~I~e~i~~;~1 ~ofi~.~~~l.~ ~~!~~1~f ~~:-~~~\~~·~c-s~alve<l. There are five species, 

At C is a small J1ole, in the direction CO, which is RITUAL, a hook directing the orller ancl manner to 
peqrnndicular to CE; this hole is p1·ecisely 450 t'rorn A. be observed in celeLrating religious cerrmoniea1 and per-
and C~ is parallel to the \'e1·tic .1 l diameter AB. F'rom forming di\·ine service, in a particular church, diocese, 
C, as a ceutrr,tliey tle . ., 1-ribe a quadrant of a circle CEO; order, ur the like. · 
which bei11g nicely divided into 90°, they mark upnn the RIVERS. With any pcrsrin wlrn has cal'efu11y obscrv
internal s111·fareof the ring the plares whe1·e rays, drawn eel the course or rivers, and traccil them to thrir sour
from C tu these tlrg1·t•e;, cut the said surface. ces. tltrre can be little dou1't that they are formetl by the 

'l'o use this r·ing. the)' hold it up by the swivel, and conHuence of spring<.:, or of the little streams or rivulets 
turn the sicle with the hole C towal·ds the sun; ancl then that is"u~ from them; with perhaps the rxccpti<rn or those 
the sun-beams pas-;ing tl1rough the hol e, mak.c a lnmin- rivers which proceed from lakes, whe1·e the r eservoir is 
ous Sl>ot among the degrees, whereby th e altitude is ready fo1·med, and generally l>y the same moans. 
found. Some prefer tlie rin .g to the a.,trolabe, by r rason ~11 the beginning ot'_ the present century, the philoso. 
its divi-,ions are lari:;<'1'; however·, it is far from &ring phlcal W<Jrlrl was ag1tate1I lty a debate concl'rnini" the 
exact rnoui.;h to Lt c ruu r li dcpende!I on in asfronomiral o~ig~11 of those waters which arc neccssai·y f'1n· tlie s~1ply 
olHrnl'Vll.tions, which m•e b<'tte1· made by quadrants. Sec ol .rivers, &c. One pai·ty contended strongly fo1· the 
AsTROLAtrn, anll Q.uADRANT. existence of a large mass of water within the bowels of 

RIOT, in law. Wlien three persons or morn shall as. the earth, which supplied not only tl1e rivers Liat the 
scrnble t11emsclves together, with a.n intent mutually to D?ea11 itselr; at ~l.1e head of these wC may pl are the ingC'
ass i~t one anotlic1'. against any wlio shall oppose them mous but fan ciful Burnet. The French phil osophers, 
in tile execution of some ente1·prise or a 11rivate nature, on the t;ontruy, asse1·ted, that the '·:aters or tlie ocean 
with f'c11·ce or violenrr, ngaiu.c:;t tlie peace, or to the mani- wrre convcyrd back by some suhtrrrancouc;; pasc:;aO'cs to 
frst tcl'l'or of the pouple, whether the act in tended was t!1e .land, and b~ing fHtrat'-<l in their passag<', Tci~rned 
of itsrlf lawrul or unlawful; if they only mret for such a a.?'ain tu the: sea in the course of the rive1·s; but tliis opi. 

r,:~.\!'.,!~c7,~:,{n~~i1~~;0~:~0<~1Jil111 ~h;,;y si~:i'~;:"t~~·lic!ei~a:~1 01;,S~~~-~ ~:.%1~t~~l~:~rs contrary to all the known principles of hy. 
ful assembly. t Haw. 155. In oppositirm to thrse hypoihcsr:c:;, our illnstrinus coun. 

H after thei1· fir~t meeting, they shall mrwe fol'\rnrcls t~·ynH' ll Hall :y contentlcll that the IH'OCt'S<:; of enpnra. 
towat·ds the execution of' any sur:h art, \\ hetl1er they put tion, a1HI the imme nse deprisition of water in ron.;;r'lt1<'ncc 
thei1· intended 11111·posc into execution or not; this accord. of·~, wc~·e ful'.y ~dt'f( uate tp the whnle supply. H. iiHIPed, 
i11g to thr g<'neJ'al opinion is a 1·iot. Id. we cons1de1· the 1m11wn<::e quantity of watr1· wh ich is con-

By S4 E.d. li'c. c. I, it is enacted, that if a justice tinually car1·ied up into the atmosphr1·e h_v naporation 
find persons l'iotously assembled, he alone has not only (src EvAPOR ·\ rroN). and co11sidc 1· that this is a process 
puwr1· to arrest the offenders, and bind them to their which is continually .;:, 1ing on, nnt srnly from the ocean 
good behavioul', or imprison them if thry do not ofl"rl' bnt from the 1·ivers ll1t>msrlvrs, and from the whole Slit'· 

good bail: but he may also authorize othrl's to an·r~t them .• face of the earth, we sha ll sec bnt little rrasc1 n to <loul>t 

~~ ~'1~;~·~l;r~~~~'1'·l tr1~n1:~~.~,~~~ :',~t~~~~tmo;:;~~,t~·~·; i~~~1 r~~~ ~1!·.~ "t11~~·,1~~~;1s ~ j 1~:!.~~,~~~~ub~1r i1~a;a:.~:;~n1~1~l ~1~~::~11:1l;~i 
and ancst tlic olfentlrrs in his alisPnceas well as p1·csencc. natu1 c; .rnd tli,\t the sea rc1 rives hack ag.un th1·our.-h tho 
Jt is al~o said. that aftt-1· any riot is O\'e1·, any one jus- cha1111rl or the r ivers, that\\ .it1.•r wl11ch 1t pa1·ts \:ith to 
tico may M11tl hie:; \\':.\l'l'l'Ut to a1·1•est any person \Vho was the atnl'lt.:phr1·e. 
ron('P1·111·d.i11 it, n111~ tli~t he .may send him tn ganl till All 1·i vC'1·s have ~h~ir.s<rnr~c rith r r i11 mounfain~,or 
hr shall frnd SUl'l't1rs lut· l11s gootl bd1aYiour. 1 llaw. elevated lakes ; an rl 1t '" 111 tl1t'11· ll "'>l'r nt 1'1wn thesr, that 
J 60. they neq11ire th'lt n•lucity which maintain-; thril' future 

ThC' punishmrnt of nnlawful nc;scmblie-;, if to thr 1111m- cn1Tc11t. At first theiJ· c11111·se i'i gr11c'l'ally i·apiil ani.l 
brr of twrlvr, nrny lit• capital, accortling to tile rii·- h c:-11!1011~; but it ii; 1·etarrll'1l in it'i .i 1111·n"v hv thr c lllti 
cu;~;~~n1r1~~ \\<l1id1 attrua t~1:m: but from the numUe1· nual fri ction against its bankc:;, by tho m•~ny.ul>st.acles it 
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n'u:cts to di\l r rt its stream, aml IJy the plane's generally 
beco111i11g more level as it approaches towards the sea. 

J'-.ivc.rs, as en1·y !Jody has seen, are ;dlways bt·oa<kst 
n f the mouth, allll narrower toward:3 their sou1·ce. But 
what is less kuuwn, and probal>ly more desening curi
osity, is, that they run in a more direct channel as they 
immediately leave their sou1·ces; and that their sinuosi
ties and tul'uings IJccomc more numerous as they pro-
1'. ecd. It i'i a certain sign among the savages of N0t·th 
Amrrit.:a, that they are near the sea when they find the 
1·h·er<; winding, and every now and then changing their 
clirection. Antl this is even now become an indication to the 
.Europea11s themsel\'cs, in their journeys through those 
trackless forests. As those sinuositcs, therefore, increase 
as the rirrr ap1u·oaches the sea, it is not to be wondef·ed 
at, that they sometimes divide, and thus discmbogue by 
different channels. The Danul>e disemhogucs into the 
Euxine IJy seven months; the Nile, by the same number; 
aml the Wolga, by seventy. 

'fi1e largest rivers of Europe arc, first, the 'Volga, 
which is about six hundred and fifty leagues in length, 
extrnding from Reschow to Astrachan. It is remarkable 
of tliis river, that it ahout1ds with wat('r during the sum
mer months of May a111.I June; but all the rest of the year 
is so shallow as scat·ccly to cover its bottom, or aJlow a 
1rnssage for loaded vessels that trade up its stream. The 
11cxt in 01·dcr is the Danube. The course of this is about 
four huu<lrecl and fifty leagues, from the mountains of 
Switzrl'lanil to the Black Sea. The Don, or Tanais, 
whicli is four hundred Jea~ues from the source of that 
lmu1ch ol' it called the Sofina, to its mouth in the Euxinc 
Sea. In one }Jart of its cout'SC it approaches neat· the 
Wolga; and l:'ete1• the Great had actually begun a canal, 
by\\ hich he intended joining those two rivers; but this 
he did uot Ji,,e to finish. The Niepcr, or Ilorysthcnes, 
which rises in the middle of Muscovy, and runs the 
rourse of' three l111 ~1dre<l and fifty leagues, to empty itself 
into the Black Sea. The Old Cossarks inhabit the banks 
and islands of this river; and frequently cross tl1e Black 
Sea, to plunder the ma1'itimeplaces on the coasts of Tur
key. The Dwina, wliich takes its rise in a proviHce of 
the same na.me in Russia, that runs a cou1·se of three 
l1undrcd leagues, and discmbogues into the White Sea, 
a little bel aw Ar·changcl. 

The largrst ri-.\:e_rs of Asia are, the Hoa.nho, in Chin~, 
which is eight hundred and fifty leagues ii· length, < :o-,n
putrtl from its source at Raja RiUron, to its mouth in the 
Gulph of Clrnngi. The Jenisca of Tartary, about eight 
lntnclrr1l Jr;ignrs in length, from the Jake Se1inga to the 
lcy Sra. 'l'his 1·ivcr is, by so1•!e, supposed to supply 
most of tlrat great quantity of drift-wood wlrirh is seen 
f.loating in the seas, near the Arctic circle. The Ol>J, of 
five liu11dl'rd lca~ues, running from the lakc~of Kita into 
the Nnrthcl'n Sea. The Amour, in ~astern Tai·tary, 
"hose co111·sc is abont fh'e hundred and seventy-five 

~~~~1t~~'11~~~~ il}11~0~icaem~0i1~tC1~i1~~~ai}~:ci 1;1t:;nt1~11~e~e:1~f 
f1rty lcagm•s in length. Tile Ganges, one of the lll CJst 
noted rivl'l's in the wo1·hl, and about as long as the formr!'. 
It 1·ic;rs in the mountains '' hich srparatc India from 
'fndiiry; and running through the dominions of the 
G1·ent i\lo~ul. di!:,charges itself by scvrml mouths into 
tho !Jay of .Bengal. 1t is not only esteemed lly the lndi-
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a:-t.<; fir •hr ll ntt :\n, ~ pm•enrss of its sh-cam, but fora. 
::>ll}lJmsr'l \!:ti, .' wl1ich they believe to be iu its wnt(•rs. 
It is ,.1 .1 annually by several hundred thousand pil
grims, who pay their devotions to the t'h"et• as to a god; 
for sa\1age simplicity is always known to mistake the 
lllessings of the Deity for the Deity himself. They carry 
their dying friends, from distant countries, to expire on 
its banks, and to be buried in its stl'eam. 'I'he water i8 
lowest in April or May; !Jut the rains llogiuning to fall 
soon after. the Oat country is ove1·flnwetl for several milrs, 
till about the end of September; the waters then begin to 
retire, leaving a i1rolific sediment behind, thnt enrkhes 
the soil, and, in a few days time, gives a luxuriance to 
vegetation, beyond what can be conceived by an Eu
ropean. Next to this may be reckoned the still more ce. 
lebrated river Euplu·ates. This risrs from two .qources, 
northward of the city Erzerum, in Turcomania; atld 
unites about three days journey below the same, whencr, 
after performing a course of five hundred leagues, it falls 
into the Gulph of Persia, fifty miles below the city of 
Bassora in AJ"abia. The river Indus is cxtentled, from 
its source to its discharge into the Arabian sea, four 
hundt·ed leagues. 

The largest rivers of Africa are: the Senegal, which 
runs a course of not less than eleven hunt.lrcd leagues, 
compreheuding the Niger, which some have supposed 
to fall into it. Later accounts, however, seem to affirm 
that the Niger is lost in the sands, about three hund1·ed 
miles up from the western coasts of Africa. Be this as 
it may, the Senegal is well known to be navigable for 
more than three hundred leagues up the country; and 
how much higher it 1ilay reach is not yet discovered, as 
the dreadful fatality of tire inland parts of Africa not 
only doters cut·iosity, but even avarice, which is a much 
stronger passion. 'l'he celeb1·ated l'iver Nile is said to 
be nine hunclrc<l and seventy leagues, from its source 
among the mountains of the Moon, in U11pcr Ethiopia, 
to its opening into the l\Ieditcrranean Sea. · U1)0n its 
arrival in the kingdom of Upper Egy)it, it runs through 
a rocky channel, w!Jirh sume late travellers hn\•e mis
taken for its cataracts. In the beginning of its course, 
it receives ma11y lesser 1·ivcrs into it; and Pliuy was 
mistaken, in saying tlrnt it 1··cceivetl nonl'. Jn the br
ginning also of its course, it has many windings; but, 
J'o1· al.lore three hunilrcd leagues from the sea, runs in a 
dir-ect line. Its annual ovel'flowings ari11e from a l'Cl'Y 
ob,·ious cause, which is alm ·ist universal with the g1·eat 
ri\'·ers that take their som·ce near the Linc. The 1·ainy 
season, which is pcl'io .lical in th 1sc climate.:;, fioo<ls the 
rivers: and as this always happens in 0111· su ·.nmcr, so 
the Nile is at tliat timr ovcrHnwn. From these inunda
tions the inh11!Jitanls of Egypt dnh·e happiness aml plen
ty; ancl, when tile 1·i' c1· d c1l'& not al'rivc at its accn~tomcd 
height, they prepare fo1· an indiffcrenthal'\'t'st. It bf'gi11s 
to ovet·Row about the 17th of Junr; it generally continues 
to augment fo1· for1y days, and decrease for about as ma
ny morr. The time of increase and Ucrreasr, however, 
is much more inc:o11s i<lcraldc now than it was among the 
ancients. Herodotus inl'orms ui;;, that it was a hunUrell 
days rii;;ing, anti as many falling; which shows that the 
inundation was much greate1· at that time than at prtsent. 
M. Buffon has ascrilm.I the present diminution, as wc.11 
to the lessening of the )ll'Jt1ntai11s of the Moon, !Jy lheir 
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substance ha\'ing so Jong been washed down with the 
stream, as to the rising of the earth in Egypt, that has 
for so many ages received this extraneous supply. But 
we tlo not finll, l>y the buildings that have remained since 
t he times of the andr11ts, ti.at the earth is much raised 
s ince tlwn. llL•s ides the Nile in Afl:ica, we may reckon 
Zara, and the Coanza, from tlie greatness of whose 
openings into the sea, and tile rapidity uf whose sfreams, 
we forn1 an estimate of the great distance whence they 
come. Their courses, however, are spent in watc1·ing de
serts and savage co11nt1·ies, \\hose puverty or fie1·ccncss 
ha\'C kept strangc1·s a way. 

But ol' all parts of the world, America, as it exhibits 
the most lofty mountains, so also it supplies the largest 
rivers. 'l'lie p1·incipal of these is the great river Ama
zon, which, from its soul'ce in the lake of Lauricncha, 
to its discha1·gc into the \VcstCl·n Ocean, performs a course 
of more than twelve hundred leagues. 'I'he UL·ea<lth and 
depth of this 1·iver is answeraUle to its vast length; and, 
where its width is most contracted, its depth is aug
mented in proportion. So great is the body of its wa
ters, tlrn.t other rivers, though before the objects of ad
miration, are lost in its bosom. It pr·oceetls after thefr 
junction, with its usual appearance, without auy visible 
change in its breadth 01· rapidity; and, if we may so ex
press it, remains great without ostentation. In some 
}>laces it displays its whole magnificence, dividing into 
several large branches, and encompassing a multitude of 
isl antis; and at length, discharging itself into the ocean, 
by a channel of an hundred and fifty miles broad. Ano
ther river, that may almost rival the former, is the St. 
Lawrence, in Canada, which rising in the lake AssiniboiJs, 
passes from 011e lake to another, from Christinaux to 
Alempigo; and thence to lake Supel'ior; thence to the 
lake Jjurons; to lake Erie; to lake Ontario; and, at last, 
after a course nf nine hundred leagues, pours thcil' col
lected waters into the Atlantic Ocean. 'I'ho river Mis
sissippi is mol'e than senn hundred leagues in length, 
beginnin,g at its sou1·ce r.car the lake Assinilioils, and 
ending at its opening into the Gulph of M exico. The 
1·iver Plata runs a length of more than eiglit hundred 
Jeagues from its source in tl!e river P a r ana, to its mouth. 
'.fhe river Oroonok.o is seven hundred anti fifty leagues in 
Jcngtl~, from its source near Pasto, to its discharge into 
the. Atlan tic ocean. 

Such is the amazing len.i;th of the greatest rivers; and 
evrn in some of tlu:se, the most remote sou1-rrs very p t ~"> 
baUly yet contin nc unknown. In f'i=lrt, if we G1J11sith ·he 
n umller of l'ive1·s \\liich they rece i\'1·, aun the Jittle ar¥ 
<111aintance we lmve with the rrgion~ thrnugh '' hir:h they 
run, it is not to be wo1Hh·ed at that g·,.; .~~·:1ph::-r-1 ar·i· di
\•idctl ron~·e 111 ing the soul'ccs of mo$t ul th~m -'·" ~unong 
a nuu1ber of 1·oots by wltich 11ou1·ish r.1,•111 1 1.: YC!1'tl to 
a s~atdy t l'l'<' , it.is diflicultto 1letu1·mi ,,_, 111 ly t hat Uy 
wluch tht• ll'ce is cllicfh supplied; -"'" ,:.., thr man y 
bl'~ncli.rs of :t .g~·eat t'h"rr, it is f"lJ. •• u tti r ult to tr.Ji 
wli~rl1. t ~ the 01·1;.;11.1al . Hence it m~, " \-" i1appen. that 
a s11111la1· Ul'auch l'l taku1 for th(· r ·. 11 "l l'l'a n1; and its 
ruunin~s arc JHll'SUtd and dt·line:it' 11t't j t1 tlic t• of 80IJIC 
otlu•1· br.i11rh that Uctter tlesl'l'\'Cd h 1· ame ancl the (lc-
scripti1111 . In l!Jis ma1111Pr, 111 -~ 11e the Danube is 
kno\\ 11 to •:ecein• thi1·ty le!-.SC'J' r i · , tile '"fol,2,'n tldt·ty-
t\\o 01· th11'f)'-t!J1·cl!. 1n Asia, l uJ Hohan110 i•cceiYes 

thirty-five; the Jcniscn above sixty; the Oby •s maur: 
th o Amour about forty; the Nauquin l'eccives thir1y 
rinrs; the Ganges twenty; and the Eaphrntes about 
eleven. In Africa, the Senegal receives more than twrnty 
1·ivcrs; the Nil_e receives not one for five hundrc{l leagues 
u11wards, and theu only twelve or thirteen. In Amer·ica, 
the river Amazons receives above s ixty, a1Hl those verv 
considerable; the river St. Lawrence about forty, cou1 t
ing those which fall into its lake•; the l\1i5'issippi 1·e
ccivcs Corty; and the river J.>lata above fifty. 

'J'h e inundations vf the Ganges and the Nile have been 
already mentioned, and it might be added, that almost 
all great l'ivers Lave their periodical inundations from 
similar causes. '!'he author already quoted obsel'ves, 
that, " b~s itles these annually periodical inundations, 
there a1·e many rh·ers that overflow at much shortel' in ~ 
tervals. Thus most of tl1ose i11 Peru and Chili ha\' e: 
sca1·ce any motion by night; but upon the appearance of 
the morning sun they assume their former rapidity; this 
proceeds from the mountain snows, which melling with. 
the heat, increase the sh'earn, and contiuuc to d1·ive on 
the current while the sun continues to dissolve them." 

'1.,hcrc at'e some rivers which are said to lose them 
selves in chasms undel' the earth, and to How for several 
miles in secret an<l undiscovered channels. On this cir
cumstance is founded one of the most beautiful fables of 
antiquity, relati ve to the fountain of At·cthusa, in Sicily. 
The same thing is allirmcd of the Rhine, and even of the 
rivc 1· Mole, in Surrey, which from this circumstance 
derives its name. \Vith respec t to the two lattel' l'ivers, 
however, some doubts are entertainetl of the fact. 

On this suUject there is a memoir ot' the academy of 
sciences lately published, by ll1e abbe Guettat'd. " It is 
ve1·y surprisiug (he observes) if we reflect on it, that a 
river in Hs cou1·se, which is \'Cry often very cxtensirn, 
should not meet with s~ongious soils to swallow up ifs 
wate1·s, or gulphs in wluch they are lost; nevc1·thel ess, as 
the1·e has Ucen hi therto k11own but a small 11umUer of 
ri rnrs whose watN·s thus disappear, this ph enomenon 
h ~is been accounted very ext1·aordinary, both by the an
cients and moderns. Mr. Gu ettard next desc1· ibes what 
J1e has observed in several rivers of Normandy, wl iic h 
are lost and afterwards appear again; these ~\J'e fi\'C in 
numbel', viz. the Hille, the Ith.on, the Aure, th e riV<'I' of 
Sap-Autll'c, aud the Drome. The tht'ee fil'st disappcal' 
p1·a;1 1~a1Jy, an~ then come in lii ight again; tile fou1·tit 
1os1·s ~t!:ielf eDt1l'ely by degrees, but afte rwards re-appe;ir.:i; 
tl1e filrh l .Jsrs t-;ome of its water in i ls rourse, a nd e11 Lls hy 
pretiJHtating it&eli in to a cavity, wh ence it is ucvel' sceu 
tu 1·isc again. 

What Se('111s tn or:casion tho Joss of th e Rill c, the rthon. 
and the Am·e. is the nature of tile soi l through wl1icl1 rl1~y 
pass. M. Gu ctta1·d has obsc1·ve:i.l that it is iu gcnerai 

~~~;1r~~~8 ~r·~~~~~1tc~1v~I)'~:,~~P~~t;d ~'~~'!'th~~·~l(:t s~~;:s ~1;1~~i3:n;: 
<ln wn by its 0". weight 111 somr. plar.Ps, aud ll1t'l'C f tH'llHi 
!{l'Ca t l10l r s; and \Yhe11 the watt'!' O\'f'Tflows th<' mr adnws. 
it fr~quen.tly make~ 111any ca ,· i ~ i cr;; in sr\.' l'!'<tl {l•H·ls of 
thcn1. II we therefore suppose 111rq ,1alitiL'S tn tl1c rhan ~ 
n el~ of these rh·ers, and that thrrc arr cci·ta in placrs in 
which t!1e wate r stagna tr.s lnngr r than in otlicr·s, it mu:;t 
thHe dil_utc thr g!·o1rn d, 1r we may usu that ex press ion . 
a11!1 ha\ 111.i;- carried. a1ray the l"u:ts which united u..; 



RIVEllS. 

grains of snnt1 tugrlhe r. tho~e snlins will Oecom~ aftel'
wat·Us tH> olhr t• th.lit a kitut u[ ~11.:vc , tlirnubh wliH.:li tlic 
watl'rs \\ill fi\ trnt~ L11e111:-.1..·l \ c:; , pm\. itlctl 11 cve1l·tl1cl~s.3 that they fi11tl a p;.i~sage u11Jc1· l;:l'Uli!id tliruugn -. , h1ch 
t lu·y may 1·un. This cu11j cuure appl'ars Lu_ lrn .~u \\ ell 
founded, that cath uf these tlu·ec t·i\c1·:::. hiscs tbl'h _uca..Jy 
in the sa me 111a111u.:1·, tlin.t is, t ln·ough cavities wl11cil tlic 
pco1ile of tlic count1·~ call Ueloit'1't autl \\ hich sw~llu\.V up 
mot·c or l c~s accord mg lo tlu.: fr la1·g'-'11css. M. Gucttanl, 
wlio h:.s carefully examin<:d thl'tll, remarks, Ll1~t these 
l.J etoi l'S al'c lwles in tl1c form uf a tu11ut:I, ,.,. Jwse d1ametn· 
ant.I apnture is at le ast tY.o ~eet,"•rn.<l bu11ict11uls.exccetls 
elc\'Cn · ant.I wliuse <lcpth vanl'S in hke manner lrum ~nc 
and L\~O fct't, to five, six, all(.l emu twe11ty. The H.1l_Je 
dul'ing the summlT season loses almost a.ll i ts ~vater m 
the s1mcc or twoshurt leagues; tlic ltlw11 tlu e~ Hl'Y l~ l'a l: 
the same. llut .M. liucltarJ 01Jsc1·ves sumdl1111g cu1·10us 
cunccrni11g this 1·i\" er, that fur111C'1'lJ it \Hl.S nut lost, lJUt 
kept its course witho11t any iu te1·1·u.ption, as appeal's _Uy 
the liistol'y of' t11e countl'J; vc1·y l11iel) tl1c.1.nuU, wli1ch 
bad Utc11 collcclc tl tngl'tl1cr in SC\ cm.I parl~ of it~ d1 a1111el, 

~,ijl;1La~~'~ea::~~~s1~:-::~;l u~~~i~~~tc.1~~hi~c:~ ·~;:~1.:~o~~~ ti!~~G:. 
~l~etl:~v"::.''~\'.: ;•. ~:";~ a~~l~~'..~~l~~~~~'\,,!0~~~~~~:"'~:1~~'," l~~~~'.. 
~! ~li~I~ ~~~I:~~' I~ ~·:~~:~11 ~ ·( ,i,'.: ~l~~.~~~~ll, ~~~i1 ~~·1~' ·~~~;~tu t; ~),~Ce~l~~l~! ~ 
q11akc li.ippl'lli111; in tlu.: ruuntry might li<WCraus~<l sevnal 
su'1tcnil11iuus canals l111·uugh wlti1.:h thcwaLCI' o{ the lthon 
has f1n·cctl its wav. ln dfcct, it appears, that a soil's 

t,~'~f i1~u'~,c~~: ti~l'\'~\~t:~c~~u;t ~~.t~;:~~s~c~:~il(~;~s i~~:i~;·i~ee1~·! 
ro1111d ;,\I.lout, 110l' \\uuhl it rCuew its cuurse al'kt· having 
Uisa ppe~\l'l' d a rc l'tail1 tini e: it must lll'sitlcs, fint.I ways 

(;·: :~~1~H ~:~n~~:.~1n~ 1 ::;~~;~ ~: u:~ ~: i~,1:: . ; ~ 111~·1I~ol•~~~ t:'~~c~~~ :;~e;h!1~ 
~11;:' ,!1.:t~~·~s~1 ~~;r t~ ~,~-:;u:~~t'~/11 ~001:~s~~:,~t1~~~ \l,\~·~1l:~11 1:~11~~~ 
ports a n11111l,c1· of facts, all tc11<liug to p.·ovc the 
trnth of it. or at lrtas t tu pt'ove Wat Uwre must 
be hullo\\' qua,rl'il'S serving fut• stt·ainc1·s to tl1 l"SC wa .. 
ters. Lpou \\hich occasio11 lie goes in to a Ui:::.cussiun 
of this question; Arc tlH•1·c any sulltcnancous t'i\ c1·s , antl 

;:a1~i~ ~J~:;~1~\~l~l~l'~~~1:11~l'.:f 1 s°i:i~cm1:~:: 1~: !;:Jl~,~~0~1;_' ~!·v~;~~~ 
in~t:.u1Cl'S "l11t lt he quoks, aml by mat1y nasons wluch 
he aliegcs, that th r rc ar..: at kast \'t'.J"}" g1·eat presumptions 
in f'avour of thi.3 opini on. \Ve al'c too apt nnt to luuk Oe
yollll the cX!l'·•·io r ul' 1hiug.-,: we fed t·csistanc~ u}Jun the 
sm-facc of the l'a1·tli; \\hen we f;O deep, we ultc11 lintl it 
compact. Jt is thcnror~ lianl rur us to il~agiue that it 
ca n contain su Uterran eous cavitit':-3 suffic1t.~ 11t to form 
chnnnl'ls for hiddc11 rl , _ers, 01· fo1· any co11side1·ahle body 
nr water; in a wol'd, that it c~an co 11tai11 vast cave1·11s; 
and ~ct enwy thing seems to i1 11l icatc the coutral'y. A 
fad that is ob.-;nrnd in tla:', betoirs uf tlir 1·i,·e1·s coucern
ing which we ha\'e sµokl·n, an1l partic ula1 ;j of t he Rilll·, 
proves in some 1UNisu 1·c that Llll' l'C a1·e c.:ousidcraUle lakes 
ol' watrrs i11 tlic 111ou11tai11s wh ir h lin1it its coursl': tliis 
fact is, that in \\i nter the grt>atest part or thcil' betoi rs 
l>ccome s111·i ngs, wliich supply anew the l'ivrl·'~ channel 
with as much v.~tc1· as they il;itl alJsod.H:fi from it during 
the summer. 1' ow from whcmce \:an t!iat wate1· come, 

unl ess from the rrscrvoir!i or lakes tl1at are i11duse1I in 
the 111olt11Lains, \\hith IJring lei\\ Cl' tlian 1iic rive1· in s11111-
1U CI', alisul'IJ ils watc1·, aml Udng higlic1· i11 \\ i11h'1· Uy Lile 
rai11 tl1t') rc~eive, scud 1t I.lack again i11 thei1· lunil 

l\-1. liudlanl i,t1 r11~thcns this cu11jecture Uy s~\'cl'ili in. 
stances that rc 11c le t· 1l \'CJ'J pl'uhahil': lie rc11ia1·J<s aL tl1c 
same tituc, that this altCl'llate effect ul' tile l>ctoirs swallow
ing up the \Vate1· allll resto1·i11g it again, causes pu·h.1ps 
an im iurilJlo oL!:lt:.u.: lc to tile rcstrni11111.~ of the watt:l' \\·llh· 
in the cli:tn1wl ul' the l'ive1'. It has iu<leeli bee11 sevcl'al 
times attcwptcd tu stop L11us<' cavitfrs; Uut the watct' r·e
tu nis \\id1 such violl'11ce in wintcl', tliat it generally 1.:ar. 
ries awa)· tile matc1·ials with which they were stup11eLI. 

The i-i\ c 1· of S<tp-A11dt·e1 is lust in part, as wt: lia\'e 
Uefo1·e said, in tlie1;amc 111a1111e1· as the Hlion a11U the ll1l
le; Uut thC'l'c is t'wmdhi11g mo1·e rc1ua1·kaUJe iu it than in 
those l'h l' rs; tu wit, that at the ext1·cmity of it n1u1 sc, 
whcrn there is no pe1·nptiblc cadty, it is ingulphcU, Uut 
without any fall; the water passe."i Uetwetn tile pcUblcs. 
anti it is impossilJle tu force a stiC'k into that place auy 
further tha11 into the lietui l'S of \\hich we l1ave spoken. 
\ Vliat makes this J·iver take Ll1atsulJtcr1·aneous Ufrcctwn, 
is au iwpl·d imm1t \\)1ich its stl'eam meets with in that 
t~lace; it is lhcre stopped Uy a 1·ising ground six or seven 
lecL higl.1, whose Outtom it h:.\S very ilkeJy u1Hk·1·mi11t'd, to 
gain a h'c~ passage, 11ot ha viug Uccn able to make its 
way U\'CI' tt. At S!JlllC ilistance it appears agai11; IJut in 
wi11tc1·, as tl1c1·e is a g1·eatcr quantity uf watl'r, it passrs 
ove1· that e111iuc11ce, antl keeps an uninterrupted cuu1·se. 

Lastly, the llromc, after having lost some of its watct• 
in its cou1·se, vanishes entirely near tile pit of Suury; in 
that place it meets with a so1t of subterraneous cavity 
n e~r .2 5 feet witlc, anti more than 15 deep, whet·ctheriv .. 
er_ •s 1n a manne1·stoppcd, and imo which it e.nters, though 
wu1.1out any verceptil..IJe mution, antl neve.1.· ap1icars 
again. 

.M. Guettartl finish es this memoir with some ubsc1·va
tions opon the le1·1·c. This 1·iver is f()st in the same man· 
n_e1· as t~1e ~ille; and though jr, is ve1·y neal' Paris, tbis 
~rnguianty ts unknown tu almost every body; was it not 
lu1· the account of !1'1. I' Al>uc' le Breul', M. Gueltar<l 
woultl have l..lccn also ignor,mt of it. Anc1 as he thinks 
tl1e chic~· oLjcct uf a natur.alist'S observation ought to lie 
the )H1Ulic good, lie exam111cs the mea11s which might Uc 
emp1o)cd to rest1·ain the water of the lcr1·e. The same 
ollject has ma.de him add a drscrip1 iou of the mannc1· /Jo\V 
the Rhone is lost, or 1'atl1e1· how its cou1·sc is ilisturbccl; 
for it is now ve1·y certain that it does 111)t lose itself. hut 
that ils clianncl is extreuwly contin-ed, in the place \\hl'l'e 
it wa.-; p1·ete11de1I that it lost itself.--1.Jy two mo1111taius, Ue
twcen whose ket it runs. M. Guetta1·U makl's it appt'ar 
that it mi~l1t not l>c impossi l• lc tu widen ti.at rlacc, antl 
giYe a sutlicie11t cliannel to the river·; ,, liich wnultl rl"ntlcr 
it navigalJlc, and be of vast utility to all the cuunt1·y. 

'1'he many aU\'·antages wllicli accrue to a counfl·y from 
an aUunda11ce of river·~, especially )a1·ge na\·i;;alile onrs, 
arc too ohvious to l'equi1·e a11) particular tktail; Uut the 
disa1lvantag1ts eiml calamities occa&ionl·d lly them are 
fnqut>ntly 110 ll' ss obvious a11d fat<tl, Whol e t1·acts of 
cm111tl·y a1·c sometimes O:\-'t·1·Howcli on a sudden, and every 
tldn .~ swept away at onrf:'; or if the 1leluge !H'ocel•t!s not 
such a le11gtl1, yet by the qua11tity of stagnating water 
"bich is left, ma1·i,hes arc pru<lucctl, Vt liich L1·ing on tlis . 
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f'a'i{'S in thr- twigl1lM111·ing partEJ. It becomes therefore 
an object wtll wu1·Lhy tlte lrnltlit; alLl'llLiou, 111>\\' to secure 
the Ua11ks or Lhe 1'1\!Cl'S, or LU fo1·111 tltt:it· clianuei'i Ill such 
a rnanrn:r that the supedluous water 111ay Uc canil'c.1 olf 
into the octau w1Lhout producing the 1111scilic\•ous t•tfrrts 
abn\(!l!lCnl iunet1. ] n a I realise on 1·i vcrs <:111d l anals 
pul11islictl in the Phil. T1·ans. vul. 69. by i\11' • . 1\1"1111, he 
treats this subject at great length. .tlav1ng hud down a 
nu111Ur1· nf theorems l.:oncern111g Lite descl:\11t of the watc1• 
in r·ivc1·s, he .poinls out a mctiiud of dctcro1i11h1g whcl11er 
the motion of a 1·ivc1· in any pa1·t1cular place is dcl'ivetl 
from the indinaLio11 ot' the bottom of its channel, or 
merely from the prc~sur·e of the upper puts of the watet· 
UJlon tl1e lower. "For this pur1mse," says lie, " a pole 
111u<:it UC thrust down to the lmtlom, and held pcrpcnd1cu
larly to the cut·rcnt oft he water, '\ ith its uppe1· end above 
the i;11rl'ace; ir the water swelfs and l'ises immetliately 
against the pole, it shows that its Howing is by vit·tuc of 
a prect·diug tlcclil'ity; if, on the contra1·y, the w!lte1· stops 
fut' l'iome mum en ts lwt'u1·e it 1Jegi11s to l'ise agaiust the pole, 
it is a pl'Oof that it flows by means or the compression of 
the upper watru·s upun the lower.".._ 

Tlic hesta11t1 most simple method of measm·ing the ve
locity of tl1e cur1·r:nt. or a ri'rnr, acco1'<li11g to om· authu1·, 
is a.i; fulltrns: "Take a cylintl1·ical piece of dry light wood, 
nnd of a l<"ngth something less than the dq11h of lhe wa
kt· in the l'i\'cr; round one end of it let tiles·e be s11spc11d
ed as 11wny small weights as may be necess<u·y to keep up 
-the CJlinde1· in a perpendiculae situation in tile wa~er, 
and in such a ma11ne1· that the otl1el' entl uf it may ,111st 
appear above the surface of rhe water. Fix to the cc~1tre 
ol'tliat c1ul \' hich appears aOnve wate1· a !'.!lnall and stra1glit 
J'oll precisely in the direction or ll1e ryli11Jn1s axis; to 
the end that, when the inst1·ument is suspended in the 
watc1·. the deviations of the l'od from a IJl.'rpcntlicula1·ity 
fo the SUl'fa.Ce or it ln;'\Y int!ii°ate which Cllfl of the C_yii11M 
dc·1· advanct's the f'a~te!-it, whereOy may be disrove1·cd the 
cliffe1·cnt \•elocitirs of the water at ditl'c1·cnt t1eptl1S; ful' if 
the 1·od inclines forwards according to the tlirerticm of the 
current, it is a proof that the su1.facc of the water has the 
g1·rarcst velocity; but if it inclines .b.a.ck, it s.huws that tl~e 
swiflest cul'l'ent i8 at tlic bultum; 1f 1t 1·cma111s pl'rpt•111lt
cular, it is a sign that the vdocitics at Llie imrfa<:c ancl 
b lttom an; rqual. 

"Tit is instrurnrnt being placed in the current of a ri
ver 01· canal rccf'ins all rlle pt·1·1,;ussions of the water 
th1·011ghn11t tlic whole clt-'ptll. aud will have a11 eqm.ti vr-

• locity ,.,.·1th thal oft ht• wltolC': cuncnt from. the s11dace to 
thr bottom at the }JI arr." here it 1s put 111: and l>y lhat 
mean~ mav l>e found, both with case ttncl 1·xactHcss, the 
mr:rn \'('lo;·ity of that pa1·t of the rhc1• for auy tlctCl'llli
natc 1\ist;.\1u·e and time. 

•i nut t•• olrrnin the mran nlority of the whnle sect inn 
of' !he 1·ivcr. thr in<>ll'umcut n111sl lw putsucrcs~ivei) both 
in the miclfile anti towards the sidl's. Uecausc tl1e vt•loci
tics at th(ISC plarcs :\re ol'tl'n vc1·y dilft·1·c11t from each 
otlH'I'. Ua\'in~ b\ lltic;; n1t•a11s found the lliffo1·e1ic·e of 
time 1·rriuir('1! fur t"he c11t'l'l'Ht!': to 1·un over an rq1~al space, 
or llH~ dilfr1·ent 1H'it;rncrs run ovr1· in 1·q11al tunes; lhc 
mran proportional 111' all U1Psc trial~. wbil;h is f'ouud IJy 
dividin!-) tht• common sum or tlit.·m all by the uuml.ltr of 
triali;, will bet h1· rnea11 vf'lority of the 1·i.vrt• 01· ca11al. 

"If 1t is requirc<l to fitul lLc Yelocity of the CUITrnt 

only at the surface, oi· at the mi1l11le, or at the bottnm. 
a sphe1·e of wood, 11f such a wei5ht as "ill remain i-:us
prnded in rq11ilil.11·ium with the water at the s111·fare or 
drptl1 which we want ti) measure, will be bt·th·r f'nr thr, 
put·posc than a rj li11d1··r. because it j-, ouly affN·ti'tl h~· the 
water of that part of the cut'l'rut '\here it remains suq
pen<lcd. 

It is a ,·cry easy guicle both to the cyl!ntlrr an1l the 
gloUc in that part whirl1 we want to 111{'.as urr, hy means 
of two thrratls, or small cc11·ds, whirh two pe1·s11nc;; mnli:!t 
hold an<l di1·ect, one un tmch s;tlt~ of t_hr rivn; taking car·e 
at same time nl'ithct· tu re1ud 1101· accelcl'ate the motion 
ofthe inst1·ume11t." 

Om· author next procer.tls to deduce from his theory 
the best rm·thods of removing thP defects and inconveuiM 
e.ncies which mw·t nl'cessarily liap1rnn to l'i\'e1·s and ca
nals in a st>l'ies of yea1·s. From l1i8 theor.} he d1·aws the 
followin~ conclusion: that the deqwr the waters are in 
thcit· lied in proportion to its breadth, the mnl'e tln·il· mo
tion is accelerated; sn that tl1rir velocity incrrascs in an 
invc1•st: 1·atio of the b1·eatlth of' the bed. and also .of the 
greatnrss _or the section; whence arc dl"dured tile two fol
fowing 11111versal p1·nctical rules: Jst. 'J'o a11g111{'nt the ve
locity of wat1·r in a river or canal, without augmenting 
tl1e declivity of tile bed, we must increase the depth and 
dimlllish the breaclth of its betl. 2dly. But to diminish 
the velocity of water in a ri\'rr 01· canal, we must, on the 
contrary, i11crease the br~at.lth ou1d diminish the deptb of 
its be~. 

Tlte above proposition is perfectly conformable to ob
servation aml cxpc1·it'1H'l': for it is co11stantly sN•n. tlrnt 
the ennent is tl1e swilk~t whe1·e the waters are derpest 
and the lu·eadth of the b<"d thC least, and that tlicy flow 
slowest where their depth is the ll'ast and the brradth of 
the bed th_e greatest. "The vt'lority of tho water:;i," 
sa~1s l\I. de f.1 :ffon, "augments in tht~ s;ime proportion 
as the section ol' the channel tln·ou ,~ h wliicb tb('y pass di 
minishes, the l'orce of impul:-.inn from the liack. wafers 
being supposed always the s:imr. Nothing." cnutinues 
he, •• produces so great a diminution h1 the swiftuess of 
a CUJ'l'l'lll as its gl'Owing shallow; and on tl1c contrary. 
the incl'ease of the vol11111e of watrr augments its vrlocity 
mnl'e lhan any otht•1· cause whateve1'+" The celelJrated 
'Volfc in hi~ hyd1·aulic8 assur·~s us, that "it is a con~ 
stant and uniVl' l'Sal practice, fut• accelrrating the currrnt 
of watrnt, to clcepc11 the Uetl, an.J at the !Same time to 
l'l'llCh·1· it na1TO\Vl'I', ,, 

Wilen the velocity which a river has arquirc1) hy 
the elevation of its springs and the im trnl'ie nf' rhe back 
"ater, is at last totally destl'Oycd by the diffc1·e11t cauf.les 
of rrsistancc Uecomi11g ex:u.: tly rqual to, or gr('}\tct· than, 
the. fi1·st. the be.it and c111·1·r~it at the same time being 
hor1zn11tal, 1101!11ng else .1·cmarns to propagate the motion, 
exCP)>t the sole perpend1rnlar cn mpressiun of tlie- upper 
wak1·s 1q1011 tlie lower,\\ liicli i~ alwa~ s i11 a direct ratio of 
tlwil' d1·pth. llut this nrccssat·y 1·psource, this remain
ing cause of mo.t ion in 1·i\'c1·s, augmrnts in proportion as 
all t!tc others tl111tini~li, _ and :.ls the want of it inrreasrs; 
for as the watc1·s nt 1·1\•e1•s rn extensive plriins lose tr1e 
arrrlt'1·a1i11n of motion arquired in tlwir drscr nt f'1·om 
thri1· s111·in~R, tht:ir quantity accumulatrs in the same 
Urd by the junction or St'Vt'l'al s t1'<'ams t<1grlhr1\ and tl1t:i1· 
llcpth increases iu co11sequencc. 'l'lds junction aml SUt'· ' 
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ressive accumulation of many strrams in the same bell, 
which we see univc1·sally in a g1·~ater 01· less df'gl'cC 
in all rivers throughout the known wol'ltl, and which is 
so al>solutely nec,~ssar·y to the motion of tlll'il' watcl'S, 
can only be atfributed, saJS Signot· Gu,glit·lmini, to tile 
infinite wisdom of the supreme Authol' of Nature. 

The vetocitic.s of flnwing waters is very far from being 
in proportion to the quantity of dcdi\' ity in thci1· bed. 
If it was a 1·ive1• whnsc declivity is uniform atH.I douUlc 
to that of anothe1·, it ought only to run with .<louUlc the 
swiftness when compa1·ctl to it; but in effect it is found to 
have a much greater, and its 1·apidity, instead of Ueing 
only double, will !Jc triple, quadruple, and sometimes 
even more; fur its velocity depends much more on the 
quantity and. depth of the" ater, and on the compression 
of the upper waters on tl1e lower, than on the declivity 
of the betl. Consequently, whenever the bed of a river 
01· canal is b> be dug, the declivity must not be disti·i
huteil equally th1·oughout the whole length; but, to give 
a swifter cunent tu the water, the declivity must he 
much greater in the beginning of its course than towards 
the end where it disemlJogues itself, and where the t.l.c
clivity must Uc almost insensihJe, as we see is the case 
in all natural rirers; for when they approach near the 
sea, their declivity is little 01· nothing; yet they flow 
with a rapidity which is so much greater, as thoy con
tain a greater volume of water; so that in great rivers, 
althougl1 a large extent of their bed next to the sea 
should be absolutely horizontal, and without any decli
vity at atJ, yet their waters do not cease to -flow, and to 
flow even with great rapidity, both from the impulsion 
of the back-waters, and from the compression of the up
}Jel' watel'S upon the lowet· in the same section. 

Whoever is well acquainted with the principles of the 
Ligher geometry, will easily perceive that it would be 
no difficult ma~ter so to tlig the bed of a canal or river, 
that the velocity of the current should be every whel'e 
equal. It would he only giving it in the form of a cune 
al~ng which a m~1ving hotly should recede from a gi\·cn 
pomt, an<l desct'1be spaces every where proportional to 
the times, allowances being made for the quantity of ef
fect of the comp1·eosion of the upper waters upon the 
lower. This curve is what is called tlie horizontal 
isochronic, being the flattest of an infinity of oth<'rs 
which would equally answer the prohlem where fiuitls 
were not concc1'11cd. 

All obstacles whatever in the bed of a rivc1· or canal, 
such as rocks, trunks of trees, bankl':i of san<l aud mu1I, 
&c. must uecessarily lilmler prnportionably the fre<'. 1·11 11 •. 

ning off of the water; for H is evident, that the watt·1·s 
so far back from these obstacles, until the h<wizontal 
Je~·{·I of the bottom of the bed becomes higher tl1an t!Je top 
of the ol.Jstacles, must be.entirely kept up a11cl hi11<le1·cd !'rum 
ruuning off in proportion. Now as t!ie watl''l'S must con
tinue to come down from their sources, if their free run
ning off is hindered Uy an v obstac1es whatever, theii· :·c
latirc height back from them must necessa1·ily 1.rn inc1·eas
ei1 until their rlevation, comhinrd with the vclocitv of 
their current p1·0C't'edin.; from it, ls al'l'iretl to suCh a 
Ditch at the point wher·e the o!Jstaclcs exist, as to coun
ttd:i~lance the quant~ty ~f oppo.5!tion or· impedime11t p1·0-
ceedmg thence,. winch tre£1ucnt.ly does not happen uutil 

all the lower parts of the country round about are laid 
under water. 

Now it is certain from all experience, that the beds of 
rivrl's a11d ranals in gennal a•·~ subject to some or others 
of tl1P obstacles above mentioned. If l'Ocks or trees c.!o 
not bar their channels, at least the quantity of santl, 
earth, and mud, which their streams never fail to b1'ing 
dowH, particulal'ly in floods, and which arc unequally 
deposited according to the various windings and degt·ee!I 
of swiftn<'sf' in the cu1·1·cnt, must unavoidably, in courso 
of time, fill up in part, diH'erent places in the channel. 
and hinder the free running off of the back-waters. 'rhis 
is cer·tainly the case, more or less, in all rivers, and in 
all canals of long standing, as is notot·ious to all those 
well acquainted with them. Hence, if these accidents 
arc not carefully and with a constant attention prevent .. 
ct!, inundations occm· which B<Hnetimes lay waste whole 
tlisti·icts, aml ruin the finest tracts of ground, by cover~ 

ing them with sand; heuce rh•ers l.Jecome unnavigable, 
and canals useless for the purposes for which thoy were 
constructed. Canals in particular, as their waters for 
the most part remain stagnant in them, are still more 
liable thau rivcrs to have their beds filled up by the sub
siding of mud, and that especially for some distance 
above their sluices; insomuch., that if couti11ual care is 
not taken to prennt it, or remedy it as often as it hap
pens, they \Yill soon become incapahle of receiving and. 
passing the same vessels as formerly. Nay, the very 
sluice,s themselves, if the floors of their bottoms are n<U 
of a depth conform.able to the bed of the canal, will p1·0-
duce th.e same acCLdents as those we have hel'n speaking 
of; for 1f they are placed too low, they will he continu
ally filling up with sand 01· mud; if too high, they harn 
the. same effect as banks or bars in the bed of a river, 
that is, they hinder all the back-waters under their level 
from running off, and soon fill up the bed to that height 
by the subsiding of mud. This effect is much accele
rated by the shutting of the lower sluices, which makes 
a great volume of water flow I.Jack to those next above 
them, till the whole is filled ancl become stagnant. Now 
it is evident, that this state of things must contribute far 
more to the subsidency of mud, and all other matters 
brought down by the waters in canals, than can be the 
case in rivers whose cui·rents constantly flow. 

'!'lie waters of all rivers am.I canals are from time to 
time muddy; their streams, particularly <luring rains and 
floods, carry along with them earth and other substan
ces which subside in those places where their currents 
arc the least, by which their beds are continualJy 1·aiscd; 
so that the successive increase of inundations in rirers, 
and ol' unfitness fo•· navigation in canais, whe.n tl1ey are 
neglected and left to themselves, is a natural and neces
sary consequence of the state of things, which no intel
ligent person can be at a Joss to account for; and JCt 
whole countries remain in this habitual state of negli
gencl", to their very great defrimrnt. 

Having thus sho\n1 tlie principal acri<lents which 
rivers and canals are li able to, with the cau:-:es ol' them, 
our author pt'nceeds to point out the most eflicarious me
tho<ls of prerenting them, <ii' at least of diminishing tl1cir 
effects. Th<'y flow immec.liately from the principles laid 
<lown in his es'.'ly, aml do not need many woi-ds t11 make 
them completely understood. A work of this kind, be 
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observes, if it is properly conducted, must be begun at dug out from tl1e bed; and the whole being cm:ered with 
the lower end of the river or canal: that is, at that end green tu1·f will nndel' these banks firm a11d solid against 
'Where their waters are discharged into the sea, oi· whe1·e the co n osiou of the water. It is pro11er at all times to 
they fall into some other greater 1•iver or canal, whence lay upon the bank s what is dug from th e bed, by '' hich 
thcirwate1·s are carried off'withoutfurtherhindr·ancr. ]f tliry a1·c coutiuually strengtlicnetl agai11st the force of 
it is a river whose bed, by being filled up with sand, mud, thr current~ 
or other obstacles, :md by being othe1·wise Uecome il'l'C - 4Lh ly . It is often necessa ry to dimi nish the windings 
gular in its course t is often subject to its inundations, and si nuosities in the channr l as much as possible, by 
and incapable of inte1·nal navigation, the point from maki nb new cuts whereby its co urse may approach to
which the work must be begun and directed throughout ware.ls a right li11e. This is a great resource in flat coun
all the rest of the channel, is from the lowrst water- tri es subj ect to inundation; because thereby all the de
mark of spring-tides on the shore at the mouth of the cliYi ty of a great extent of the 1·iver, tht'ough its turns 
river, or even something below it, if it can be done; and windings, may be thrown into a small space by cut. 
though this pal't will soon fill up again by the sand, ting a new channel in a sll'aight line; as may genci•ally 
mud, &c. which the tides cease not to r oll in. he f.1onc without obstacle in su ch countries as we are 

If it is a canal whose bed is to be dug anew, or one speaking of, and hereby the velocity or' the cul'rent will 
already made, whirh is to be cleaned and deepened from be very greatly augmented, and the back-waters carl'ied 
the sea-sho1·e or some la1·ge river bar k into the country, off to a sur1n·ising degree. 
and where no declivity is to be lost, as is the case in all 5thly. 'Vhet'ever there is a confluence of 1·ivers or ca
flat countries; the work must be llegun, and the depth of nals, the angle of their junction must be made as acute 
the whole channel directed, from the lower water-mark as possible, or else the worst of consequences will arise 
of spring.tides, if the mouth is to the sea, or from such a from the corrosion of their respective streams; what they 
depth in the channel of the river, if the canal falls into carry off from the sides will be thrown into irrrgular 
one, that there may be such a communication of water banks in the bottom of the bed. This acute angle of the 
from the canal to the l'iver, in all situations of the current, junction may always be procurC'd by taking the direction 
as may let boats freely vass from one to the other. This, at some distance from the point of conlluence. 
ol' course, must also di1·ect the depth of the floor of the 6thly. Wherever the sides or banks of a river are liable 
las t sluice towal·ds the mouth of the canal, be it to the to a mor°' particular corrosion, cithe1• from thC' co nflu
sea 01· into a l'iver. If the bottom 01· floor of a sluice cnce of streams, or from il·remediabl e wiutlings and turns 
already constructed is too low, it wiH soon fill up \\ith in the. channrl, they must be· secured against it as much 
sand Ol' mutl, and hinder the gates from opening, unk~s as possible Ly wei1·s: fol' this co1·rosion not only destl'oys 
it is continually cleaned out: if, on the contrary, tl11s the hanks, and alte.i·s by degrees the course of the river, 
iloor is too high, and in a canal whose natural decli vity but also fills up the bed, anf.1 prollu ces all the bad effects 
is too little for the free cul'rent of' the water, as is gene- we have spoken of above. 
rally the case in Holland and Flanders, all depth uf' the 7thly. But the principal and greatest attention in dig
bc<l of th e canal below the horizontal level of the bottom ging the ltecJs of l'i vrrs and can:i.I<; must be had to the 
of the sluice will serve to no manner of purpose, eithe r quantity and form of thei1· lkclivi ty . This must be Uo1rn 
fo1· navigation, or for carrying off the li ack- \Ta ters, but uni fo rmly throughout their wlwl" rxtt.•11t, u1· so mu ch 
\\ill soon fill up with mud, in spite of all means usctl to of it as is necessary for tile purposes in )1and , arcot·· 
the cont1·ary, eXCC]lt that of digging it continually anew ding to the pI'inc i11lcs laid dow n. Conformable the re
to nu manner of purpose. to, the depths of their bells, and of th e floo!'s uf thei r 

Setting off f1·nm this detel·minatc point, at the mouth sluices, at the mou ths where thry tlis c l 1 m·.~c their 
of a river, or at the bottom of the last sluice upon a canaJ, waters, bei ng fixeU, the f.1 epth or the rest of the beds, 

~;~:1:i1~r~nt,0 i~1e c~~~;:~~e~~~ ~~~fo~:::i ~11~~.~:,~;~1~~u:1~e~~ =~~<lu;~~~eqt111~1,1-~iif~ ~~ ~:c~i~· ii~~;r;~~1;\.~;1:;~1~~~a~~~ :17"~'~;~~ whnlc cou1·se backwards into the countr·y as fat• as is ty of thcil' declivity in equal spacts the fu1·thcr \\e rc
found necessary for the purposes intenf.1ed. This is to ce tl e from th eii· mouths, a111i p1·ncecd tuwa 1·tls thC'it· sour
be done af'tr1· the following manner: ccs or to the pal't whe re tile I'rgula1· current is to take 

1st. On e must (lig up and cany away all irregulari- i1Jace. 
t it's in the lwtto m and sides of the lied, such as lianks of 1l' the depth and volum e of wati:w in a river or ran al 
sand an<l mud, rocks, st umps CJI' t runks of ti•ces, a11tl is cm1sid cl'ab le, it will s ufJice, iu tlir part next thr m rnith~ 
'~hatt·v.cr clsr. may cause an obs~acle to th e regular mo- t~ allow one foot pe 1·r~e 11tl ic.:u l a 1· of' ill'rlivity tlu·oii.~li six, 
hon ol tile watcl', an<l to the h·ee passage of Yesscls eight, m· ercn, acconling to Deschnh·s. tl'll tlrnusand i'Yl't 
upun it. _ . , • . . ii_1 lio1·iznntal rxtcnt; at most i ~ 111 11st not br ahovc one in 

2t~ly. If th~ ~lec]mty of the Led slloili.d be stil l too little ~ix or srven thousand. lfrncc the quantity ot' llerlh ity 
1o give '..L sufl 1 r~~11t cu 1-rt~nt to rany off the ~rntc~· as uflrn m eqnal spar.cs mlist slowly and g1 ailually incren'c as 

~~1~1u ~~ ,.: ;1 ~! r':.~>~~1~:f.c~~~lf ?1~ a ~ 1 ~s :I 2~ 1 ~ u~e~!-~~~ef :1~nb~;t~f~~ ~·:,~1:11 ~'1 t ::~~ ~ ~~1~~.: 11 :si5
t I~~ t &:t 1~~:~~c u~1 ~ 1 ~1:.1 ·c11~ ~1' i1~1~ t.~~1 :1~ ~~. 1 ~ 1 ~1~ 

must l>r. la1d 1.1pnn the s11Jcs, to rcnf.1 e1• 1t nanower in be al.Hive one foot o!' prl'pentlicul:u· derll\it' in l'oui· lhnu
p t·opnrlwn to its tlepth. san<l fr·ct of hor iz11ntal extent Jf it 1s - made gi·catC'r 

stlly. _ W~1err_ve 1' ~he b~nks are too low to con~a~n the than that in a l'l' • .;11 lar lied conltt.ini11~ a CO!hitlei·ahlr , 
0

_ 

str:r~t~ 11
1

1 :lll 1ls situations, !hey must be-. suffic!e11ll_y l.urnc of watr1', tlie cur1·cnt will Uc i-.o ~trung as to be 
-raised, \\Inch may be convenrnntly done w1lh \\ nal 1s !ound '" ''Y uuflt for -t1ie purplloes of nnngatioii. 
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Mr. Mann rails the centre of the current. or more 
proprly. linr of grcalt•st cu1Te11t. that line " 'liich passr~ 
tlu·uugll all the sections ur a 1·i\·cr, in tht> point ''hr re 
the velocity of tile CUl'l'Ont is tile greatest of all. lf the 
cu1Tc11t of a r·ivcr is 1·eg11lar, and in a right lin r , its ccn. 
ti·c or linr uf J.;i·catcst \ docit~ ''ill be prccisl·ly in the 
centre of the sccliu11s; Uut on the contra1·y, if the bed is 
ir1·cg11lar and full of turns and windiugs, tlie cent1·c or 
line ul' g1·t·afrst cu1·1·cnt, will like" ise be i1·1•rgular, and 
often rhangt• its distance auil <lirerti1111 wilh 1·rga1·d to 
tlic centres of tlie sertio11s through ,rhirh the wate1·s 
flow, a1•proad1inf.; succcssirnly, an<l 11101·e 01· less, to aU 
pa1·ts of the bed, but ah\ ays i11 proportiu11 antl conform a· 
~ly to the irrcgula1·ilies in the IJed itself. 

This dC\'iation or the Jine ur g1·eatrst current from the 
cc11t1·rs of lite sectious tli1·ough ,,Jiich it passes, is a cause 
of many and great changes in the l.Jcds of 1·i"crs, such as 
tlw following: 

I st. 111 a straight and l'egular bed, tl1c grcatrst corro
sion of the CUl'J'L'nt "ill lie in the middle of the bottom of 
the b('<l; IJccause it is that pat't "hich is nrar't'St to the 
line of gt·eatest cunent, a11<l at the same time" hirh is 
most acted u(lon IJy the pcl'Jiendicular compres~ion of the 
water. 1 n this ro.1sr, "l1ale\'rr mattc1·s are ran·it·d olf 
from the botto111 will Le tl11·0\\ 11, by the furre of thr. cur
rnnt, rqually to\\ anl the two sides, whr1·c the \'Clocity of 
the stream is the ka~t in the ''!tole section. 

2tlly. If tlu.· Led is ir1·rgular allll wiudi11g !he line of 
~rratrst current "ill be tl11·0\\ 11 towards one side of the 
1·h c1·, whe1·e its g1·ratest force \\ill IJe exerted in p1·opor
tiun to theJocal ca1:!'es \\hich tul'll it asidt·: i11 sho1·t turns 
of a l'ive1· tlwre will l.Je a gyration, 01· tu1·uing round of 
the s1rea111, from its 1Jrati11g against the oute1· sit.le of 
the angle; this part will be col'l'otlcd a\\ay, mul the IJot
tom nea1· it excavatrd to a g1·rat dcptl1. The math-rs 
so carried off'' ill be tl1ro\\ n against the 011posite IJ1111k ul' 
the 1·h·c1· \1 here tl1r cul'reut is tl1c least, and 1.rotluce a 
ucw g1·011ntl called an allu\'ion. 

3dly. lnequalilies at th<.' bottom of a river retain and 
tlimini~li tlw nlocity or the water, .uHl sometimes may 
Lio so g1·cat as to make them reflow; aJI 1l1ese 1..·ffects 
contri1J11te tu the suUsidiu~ of sand. rarth, and other 
mattf'1·s, whirh cease not to augment the volume of the 
tJbstarJrq tllf'mselv<'s. and prmluce shallows anc..1 ba11ks 
in tlir channrl. The c in time, anc..1 by a ronti11uanre of 
flir t·auses. ma.v L<'romc islands, antl so ywoduce great 
and pn111ancnt diauges ant.I il'l'cgularities in the bee.ls of 
rivrrs. 

4thly. Tlir prrrnssionc; or the crnfrr of the ('lll'l'('Ot 

nl!;ni11st tlif' sid('s of thr bl·d are so rnurh the greater as 
they a1·c mad<• 1111111'1· a gn•atrr angl e of i11ciclenrc: whf'nce 
it f'111low'i. that the l'n•·n· of percussion, and the quantity 
ofrnrrosiun and drtl'i1ornt done to the hanks a1Hl weil·s 
c.it°l'iHt·~, and to tl1e walls of lrnHdin~s which al'e cxposrtl 
to that percu ~"ih11. arc a)Wa)·s in a direc t compound 
:pr;1p1wtion of thr :rngl1• of' iucic..lcnrf'. of the gl'l·atness and 
cl1·p1 h ·i i' the scc·t i·rn togdli er, and of the quantity of ' ' e
locity of tlie currt'llf. 

5tiilv. H may happen in time. that the exra,.ation of 
the hnttnm, aml tltc rol'l'os iun of the sic.Jes, will have so 
cliangc\l .tlie fo1·111 of the lH'd ao; to bring the fo1·ce of per
CllS6ion ipto cquilib1·iuw with the Yelocity and direction 

of the current; ;n that f'aql", an further corrosion and ex~ 
ca\'alio11 or the lie<l c~ru;es. 

6llily. This gives the rcMrm "hy when one rin~r 
falls iuto auuther almo~t in a pe1·1lrndkular direction, 
anti makes with it to.., g1·eat an augle of incidence, tliis 
di1·crtion is changed in time, IJy cnnosious anti allu\·i. 
011s, into an ang1e much more acute, till the whole comes 
i11tt1 f'<luilibrium. 

7lhly. So great and such continued irrrgularitie~, 
from local causes, may llapp('n in the motio11ofa1·i\-er as 
will entirely change its ancient bed, co1·1·ode througil 
th~ hanks whel'C they are expf)sl'd to the grl•atest viu· 
lcnce of pe1·cussion of' the sll·cam, and open new bctJs in 
g1·0111uJs lower titan the olc.1. one is bccu111c. 

8llil)'. Hci·eupnn lhc stale of the oltl be<I will entirely 
depend on the quantity of watl'I', and on tile velocit) and 
di1·ection of the cun·t·nt in the new one; for immediately 
al'lc1· tlii' di,•isiun of the watc1·s into two Urtlsis made, the 
,·cJocity ul' the cuncnt iH the olc.1 onr will be diminished in 
propo1tio11 to ils less depth. I 11 co11sc<p1enre, the'' atrn 
will i11·ccipitate more of their· mud, &c. in equal spaces 
than they tlid i.Jefort:; wliich \\ill more anc..I more raise 
up the bottom, so111climcs C\'C'll till it l.Jecomrs equal with 
t11c sul'face of the stream. Jn t!Jis case, all the wat~ I' of 
tlie l'i \'·e1· "il1 pass into the new IJ1:tl, aud the old our will 
nmain entii·cly Jry. It is well known that this has ila1•· 
peued to the Rhine 11car Le) tlcu, aud to many other 
l'ircrs. 

9thly. Hence the cause of the formation of the nrw 
IJ1·a11rhcs an cl mouth, by "l1ich gt·cat l'inrs Uisclrnri.:c 
their \\-alers into tlw sea. L 

But in propol'tiun as a 1·in~ r, that has none of tliese 
obstacles in its I.Jed, appl'Uarhes towards its mouth, \\C 
sre tlie velocity of its cu1·re11t augmenl, at the same Ume 
that the derli\'ity of the bed tliminisl1es. Jt is fur this rra. 
son that inundations are mo1·e frrqucnt and co11side1·abl<', 
and llo more llamage in lht• i11trr·io1· parts of a country, 
than towards the mouths of most rive1·s. 

In the Po, fo1· cxa111plc, H.e height of the banks made 
to kerp in the waters, 'liminishes as the rirel' approaches 
to tl1e sea. At Fl'tTara, tht·y are t\\cnty fe<'t high: 
whe1·eas, nearer the sn1, they do nut exceed ten ol" 
tweJre fef't, although the cliannrl of the l'iver is nut Jar. 
gl'I' in the one plarc than in thr other. 

The moutlis of 1·ivrrs, hy \\ hirh thry tlisrha1·ge th<'ir 
wate1 s in lo the sea, a1·e liable to gl'l·at \'al'iations, which 
)Jrolluce many changes in them. 

1st. The velocity :mil diredinn of the rnrreot at tl1rse 
mouths are in a contirual \'a1·iation, c:au.9Pc..I by tfle tides, 
wl1ich alternately l'cta1•d and accelcl'atc tile s11·cam. 

2dly. D111fog the flowing of the tille, tl1c c111·r<.'nf of 
the l'i\'('I' is fi1·st stoppl'll, then turn('d iuto"' clirec1ion 
e11ti1·cly ro11tra1·y throughout a runside1·a1Jle cxt<"nt: ifwc 
may helicn~ M. 1le Buffon, thrrc are 1·ivrrs i~1 wl.ich tho 
rlfecl ol' Lhe titles is sensible at 150 or 200 lragur s f1·om 
tl.e sra. 

Sd1y. This state of thing(j is a cause of a great qnanti
ty of sand, mud, &.c. lJ cin.:; p1·rci1Jitated a11d accumulat .. 
e<l in the channel neat· the mouth. '1'/iis ron1i11ually 
raises and widens the lled, a111l rit Jac;;t ch:tngl·S it enti1·e
l.v into a n<'w place, or at lra~t oprns new mouths to dis
charge the wale1·s at. The Rhinr, the Danuue, the Wol-
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~!', the ln•luFI. thC' G:\llf;r~, the Nilr. the Mi'lsissippi, 
a11d nrn.n) otht1• r ivrrs . <\1·r iu~la11ns of this. 

4thlr • .-\II 1hrse t•ffccts art· l·.'..,'"i srn"'iiblc at th<' m11ut!1s 
of littic rinr·s, as tiu·ir cu1·n·11 1s 111)puse 110 s1•11-;ildt• nlJsli\
rlc to the Ho \\ iug 1i1· tltf' t11i1•..;: !;n lh•\t tl1l' cl>l> c.tl'l'ics 
uff :-1.~ai11 \\ liat tl1l' tL1w l~ail b1·o::g!1t in. 

Whtncvrr the co111·~c nf a 1·inor thrnugliout a ronc;i1lc
raUlc extent of cuuutry, i1pp1"0arhrs to\\':l.l'ds a ri~h t liur1 
its curn·nt will hum a ll't'Y ~ 1·cat 1·apidity; anti Ilic vc
Jodty wherewit h lt r·uns llimiuisliing the effect or its 11a
t111·al g1·a,·itation, thf' 11 1iddlc nf"thc cu1Tr11t will rbc 11p. 
a11d the su1·tace of the 1 i\'t'I' will fut·m a convex r une of 
sullicicut l'lt•Yation fn lie Fr t·cri"etl Uy the eye; the hi .r;h
cst poiut ol' t.hi!i cun c is always directly alwvc the line 
ol' !-;l'Catcst cutTC'nt in t\1cstream. 

011 the contl'ary, when 1·h·r1·s appt'oach nrar enough 
to thC'it• mouths fo 1· a sc11~il1lr cfi\'rt to lJe prollucctl in 
them hy the flU \\ ing or the titfrs; an!\ also, when in atliCl' 
pal'ts of' tlicir co urse they meet with obstacles at the 
~Li.ks uf the11· channel; in both these cac;es the sudacc of 
the watl'I' at thr kiclcs of tile cuneut it.i higher tha11 in 
tile middle, even though the st1·cam should be rapid. In 
tlii'i situation of tliing5, the surface or tlic rh·er forms a 
concave curve, the luwcst pnint of wliirh, or that of in
ilt•1 tiun, is directly over th e Jiuc ofg1·catcstcnl'rcnt. The 
r .•;\s'm of this is, that there arc in this case t\\o diffr 1·e 11t 
and op1msitc currents in the river; that by whirh the wa
t~·rs llow towanls the sen. and ]Wese1·,·c fhcii · motion 
C\-Cll to a con"iiderablr distancr; and that of the watrr~ 
'"hich rrmonnt, l'itlicr by tile fluwing of the tide, or by 
thci1· meeting ,\ith local obstacles, which fo1·m a countca· 
cu1·1·r11t. 

Au i.1;land in the midcllr of a rh•er p1•01luces the same 
clfect :t'I obst:l(' lt•s at thr ~itlrs, rrgal'U being had to tl1c 
Uilf rcn cr of situation of rarh. 

J~<ldicc; and wliirl1l:10 Jc.; in rivers, in the crntrr of 
which tl1 c1·rappra1·s a co nir:d 01· spiral cn,·ity, and ahout 
wliirh the \'\.·atN· turn~ with great rapilli1y a11d sucks in 
wliatC\'Cl' a1>prnacltrs it . 1u·oert'Cl i11 g ~' nl'l'al from the 
tnt1tuaJ pl'1'l'll%iflll or these t\\"I ('OllO fC'J' C'U l'l'ClltS; and the 
vacuity in the mi1Mlr ic.; prmlu r-£• d Uy tl1e arti ·m of tlic 
re11lri1'11gnl fo1·rr. Uy ,,Jii r h the ''atr1· rn1h·:w.1111·c; t() 
l'l't 'clk, 111 a dii'l'ft ratio of its vdoritJ, from the cc11 trc 
al.lout "hicli it movrs. 

Jr l'i' r1·s prrse,·rrrcl alwn)''i ncarh• in lhc samr statr. 
the be"it mrans of' dimi11isl1i11g tl1c Yelo~ity or the rul'l'rnt 
\\ /i c•n it is fumlt} IOI) g1•t•nt for fill' jlUl'JlO"it'~ Of na\·iga tio11, 
woultl be hy \\ ickning" the rhantll'I: but as all 1·in'l'.':i a rc 
s ubject to frr<Jurnt incrrac.;r anLI tliminntinn. and ro11sc
que11tly to \'(' I')' difft' l'Cllt tl 1·g n •c·s of vc·lurity and f'n1Tc 
i11 thr ru1·1·(·11t, this nwthotl is li aUle tn pl'odtH'f' vc·1·y cit·~ 
t1·in1rntal rm•rts; for, \\ hrn th<' \\ ;\tns arc· !Clw. if' the 
ch:urncl i"i \'t' r~ la1 ·.~e in prr1po1· t ion. thP stnarn will ex
('a \·alt' a p:'1'ti c 11L\r hrd. whirh. accol'di11.~ to ew i1·1·t·gu
lu1tks ur tin• hollum, "i '.I f'u1·in , a1·ious t111·11i11g-; and 
windi11g.., \\ ith 1 t·~a 1·tl to tin· pl'inripal bed: and,\\ lil·n the 
watC'l's come l e> i11Cl'rasr . tl1"Y \\ill folio\,, tu a rt:rtai n 
clrgree, thr dil'rC't inns "hi r h Ilic h11tto1n w:t t1•rs t;1~t' in 
this JMrti r ular bt·d, ancl tlll'n•by \\ill strike against tl1c 
sides of the rhannrl, so as to destroy the IJauks antl 
call';ir g1·eat damagrs. 

It \\ nuld ue pt1s.iulc to prr\'eot in part the uad effects 
procrrding from tbe current striking against tlie banks, 
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l1y ••pcniug, at those places "here it strikes, little gulf• 
iu~o tlw l:i.ml. clu;; in such a form and dirrctio11 ac; that 

;~:r ::1~i(~; 1t;1C~i :.~~·:·~:;.t ;~1;~.\1~ 11 0t>~ 11.~::,~~~1 ~ i~;11~~~~~1 ~8tl:~~~~~: 
tr. 'l'ltis dfi·ct woaltl be ldt rnr a cousidcrable wav 
J 1H\' ll tlir l'i\-CJ', .. 

'rliis same methort miA!1t p l'Ohahly be uc; ec] with SUC· 

~~!~1·:1~~~i:,';~!~~csi.~:~:·111 :;~::~1~1~f ~:·:,:1~:·s,~:;::~:·~g~,~~ ~.t/1~ 
du~ into the outer side nf t~1use turning:;; in th e l'ivel' 
wliil"li arc immi.:dialc•I) abo,-e tlir plarc lo lw secured 
from lhr Yi olcnrc- of the stt·eam, wnuld ~w·crssirrl) di
mini sh its velocity, i ts force aud tlangCl'uus effects, a 
considr1·ahle wav clo\\n 1h1." 1·iH' r. 
RIVl ·~A, a j;enus of lh e m111wg_rnia 01·drr, in the 

tctra.ndria c lass of planl s. 'l'lit• 1n·1·i .1 ntr1us is four-Jeane!, 
coloured, and permanent . the kaflcl oUlung rggccl nntJ 
oUtusc-; there is no cnrolJa, unless the ml) x is consider
ed as such. Tlicre al'C four 01· ciglll lilaml'ntg, shorter 
than the calyx, ;1pproachi11g by pai1·s, pr1·m:t11ent; the 
autilerre are small. Th e germ is la1 ·gc ancl routttlisli; th(} 
style ' 'el'J short; th e st ig ma s imple anfl olJtnsr. The 
berry ; ... globular, sitting 011 the ~l'l'l'll rrflL•ct~d calyx, 
one-celled with an inc11rHd pui11t. 'J'licJ·e is one seed, 
knsform, a nd 1·uggrcl. 'J'hcl'e a1·c fou1· spccit•s. Jt grows 
naturalh in most of the islands of the 'rt•st Indies. The 
ju ire of' "tile lJe1Tics of the plant \\'ill stain paper and linen 
ol' a hri~ht r t·d colour, and 111:rny experiments made with 
it to colu111· flowers havl.) sucrcelled extremely well ill 
the l'ollo\\ ing mnnnl'r; the juice of the IJeJTirs was press
ed out. and mixt·d "ith co mmon water, putting it into a 
pld;t), sltakin.~ 1t well to3rtllc1· fut• so me time, till the 
watl'I' was tlrnroughly tingc·d: !lien the flowers, which 
wr1·c \\hite ;tntl just fully l>I0\\11, \\Cl'e cut off, anti tl1elt• 
fitalkc;; plarcil inlo the phial; and in one 11iglit the flowers 
haVl' ht•rn flnrly Ya l'iegated with 1·ct1; the flo\Hrs on 
"hir h thr exprrimcutc;; were malle, we1•c the t111Jc1·osc and 
th !.' tloubk \\hit£' narci!-isns. 

RIX-DOLL.\ll, a si h·er-coin current in different 
parls 11f Europe. Ser Co1x. 

HOACH. Sec C1· Pa1Nts. 
R O.\ O, in 11aYigation, is a place of ancl1orage at some 

<listanrc lh1m shore . \\here Ycssels usually moor, to 
\\ ait fo1· a "in<l or tidr propC' r to ca rry them into har
U1111r. nr to set sail. Wh en tile Uottom is firm, deal' of 
rntks and shrltcred from th e wind, it is rallrd a good 
road; ant i '" lien th1·1·c is hut liltl e Ja11cl on any s itle , it is 
tcrnwtl an opr11 rund. The r oads in his majl'Sl) ·s do-
11~i11io11~ :ll'l! frrc to all 111crc hnnt ve~st•ls, Ucln11gi11g to 
111<.; s11!1Jc·cto; and allies. Cap1:1i11q a11d ma<.;tcrs ol' ships 
who arc fo1·ccd by stu1·ms, <xr. to cut tlit•i1· rabies, anti 
leave tliei1· anchors i11 tile l'onds, a1·r ob ligt•d to fix marks 
or 11110_.\ !'l. 0 11 pain ol' forfeiting thrir anchors, b..c. 1\las~ 
trl'S nl !->:1ips co ming to moo1· in a road, must cast an ... 
rhor at surh a distn11ce, as tl1at the cables, &r. do not 
mix, on paiu of an:-;wcl'ing the tlama.:;es; and"' hen there 
a1·r scnral veo;sels in tile same 1·o:ul, tl1r outermost to 
tl1e s~·a-\\artl is oUligctl to kee p a light in his lanthorn in 
tl1 c 111ght-time, to apprise nssels coming in from sea. 

RO \STIXG. Sec METALLURGY. 

ROB. in pharmary, the juices of fruit purifi ed and in
spi.sat1 d till it" of tho consistence of honey. 

ROllllERY, in law is a felonious takin5 away of 
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2\nuthcr man'q goods fro1n his pPrson 01• presence against 
his will, putting liim in fr nr, antl of p111·po"c to steal the 
same. West. Symbol. To makr a rolJlhWJ tlic1•e nul6t be 
a felonious intrntion: and so it uught to l>e laid in the 
indictment. t JI. (J. 552. It is immatt>l'ia! of what value 
the thing taken is ; a pcnn~· , as well a'i a pound thus for~ 
cibly extor·tcd, makes a 1·obl)Cry. l Haw. 54. 

lfa man forces nnotlu•1· to part with his prope1·ty, fot· 
the sake of preserving his character from tile imputation 
of having been guilty of a11 unnatural crime, it will 
amouut to a robhrry, C\'en though the party was undct• 
"o apprehension of pc1·so11al danger. Leach's Cro. Law, 
257. 

If any thing is snotchecl suddenly from the head, hand, 
or person of any une, without any struggle on the part 
of the owner, or without any evhlence of force, 01· vio
lence bcin~ cxe1·tcd l.ty the thief, it docs not amount to 
robbel'y. Rut if any thing i<; brokeu 01· torn in conse
quence of the sudden seizurr, it would be evidence of 
such force as wuulU co11stitutr a l'o!.Jbery: as where a 
part of a lady's hair was torn a\\ay, by snatching a 
diamond pin from her head, anc.l an ear was torn by 
pulling off an tar-ring; t>ach of these cases w~s deter
mined to be a robbery. · Leach's Crn. Law, 264. 

By 7 G. II. e. sn, if any pe1·snn shall, with any offen
sive wea1mn assault, 01· by mena<:es, or in any forcible 
or vjolent manner, dcmarnt any money 01· goods, with a 
felonious intent to rob another, he shall be guilty of fe
lony, and be transported fur sC\'Cn years. 

If any person being out of p1·ison, shall commit any 
robbet·y, and afterwards discovc.·r any two persons guil
t,- of robbery, he shall hal'e the king's pat·dun. 

The hundre.tl in which a rubbe1·y on the highway is 
committed, is liahlc to pay the <lamage when it is com
mitted between the rising an<l setting of the sun, in any 
day, except Sunday, in case the rubbers are not takcu 
in forty clays; hue aml rry being made after the robber. 
An<l he who apprel1e11ds an<l prosecutes a robber on the 
highway, so as to convict him, is entitled to receive of 
the shel'iff of the county where the robbery was commit
tetl, the sum of fo1·ty pounds, with the horse, fu1·niturr, 
arms, &.e. upon such person's producing a proper certifi
cate from the judge before whom the robbrr was con
victed. 

ROBERG IA, a genus of the class and order dccan
dria pcntagynia. 'l'he cal. is fi\'c-ptll'kd; pct. fi\' e; drupe 
with one-seeded nut anfl two-vahcd shell. 'l'hcre is one 
speciP~, a sJ1rub ofGuii1na. 

ROBINIA, false t1cacia, a grnus of the ~ecandria or
der, in the (]fatlclphiarlass of plant.,, and in the natural 
method 1·:rnkin . .; under the 52d order, pa11iHonacere. The 
calyx is quacll'ilid; the lrgumen gibbous and elongated. 
'}'here are seventeen species. The most remal'kable is 
the cal'agnana, the lea HS of \\ hirh aa·e conjugated and 
composrd of'a number of small foliolt's, of an uvnl figu1·e, 
and ranged by pairs on one common stock. The flow
ers are leguminous, and are rlustHed on a filament. Eve
ry flower consists of a small bell-shaped petal, cut into 
foul' segments at the e1lge, the upper pa1·t being rather 
tlJe "idest. The keel is small, oprn, am) rouud~d. The 
wings are largl', oval, anJ] a little raised . ... Within are 
ten stamina united at the base, curved towards the to}>, 
and rounded at the summit. Io the midst of a sheath, 
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formed by the '11aments of the stamina, the-prtal is pcr
crivable. consisting of an O\'al ge1·men. terminated IJy a 
kind of button. 'f'his germen t.ernme.~ afterwards an ob .. 
long flattish curved pod, containing four or fh•e seeds, 
of a size and shape inegular and uni·qual; yet in both 
respects somewhat resemlJling a lrntil. 

'l'llis tree grows naturally in the st·vrre rtimates of 
Northern Asia, in a sandy soil mixed with blark light 
earth. It is particularly found on the banks of great 
t'h'ers, as tlie Oby, Jenisia, &c. [t is very rarrly met 
with in the inhabited parts of the country, becawsc cat
tle m·e very fond of its leans, and hogs of its l'Oots· 
and it is so hardy, that the severest winters do not af: 
felt. it. Gmelin fountl it in the 11righbnurhood of Tobolsk, 
buried under fifteen fc>et of snow and ice, yet had it not 
suffered the least damage. Its cultm·e ronsi5t11 in being 
planted 01• sowed in a lightish-samly soil, whil'h must ort 
no account have been lately manured. It thrives besl 
near a l'ive~·, ~r on the eil}~e of a brook or spring; but 
Jll'esently dtes 1f planted 111 a marshy spot, "l1erc the 
wat~r stagnatrs. If it is 1ilanted on a rich soil, well tilled, 
1t will growto the height of twenty fret, and iu a very 
few years will Uc as big as a common birch tree. 

Jn a ve1·y bad soil this tree degeneratrs, and bccomeg 
a men~ shrub;. the leaves grow hard, and their finr bright 
gre~n col1rnr is changed to a dull deep green. 1'he Ton
gus1~n ,.~"artars, and the inhabitants of the northern p:u·ts 
of Siberia are very fund of the fruit of this tree, it being 
almost the only sort of pulse lhry rat. The leaves and 
tender shoots of this tree make an excellent fodder for 
sevrTrl sorls of cattle. The roots being sweet and suc
cul~n~, are Vt>.''Y well adapted foL• fattening hogs; and the 
frcut 1s g1·eedily eaten by all sorts of poultry. Aftrr se
veral cxperunents somewhat similar to the methods used 
"ith ~nil and indi~o, a fine blue colour wM procured 
from its leaves. The smaller kiud of this tree seems 
still better ad~pted _to answer this purpose. The striking 
elrgancc ?f its foliage, joined to the pleasing yellow 
c?lou1· ~f lt~ b.eaut1ful flowe1·~, should, one WQuld ima
g111e, .t.1·mg it_ into request for fo1·mi11g nosrgays, or for 
speedcly makmg an elegant IH•clge. Brsides the quali
ties abo~e recited, .it possesses u;c uncommon ad,•antage 
of growmg exc<'edmglyquick, and of bemgcas1ly trans
plantC'd. There a1·e large plantations of 1t now m Swe
den, Norway, Lapland, and lcrland. 

Thcrobi~iaspinosais a beautiful hardy shrub, and on 
acr?unt o~ tt5 robust stl'Ong JH'icklrs, might be introduc~ 
ed mto this ~ountry as a hedge plaut, with muc11 propri
ety. It resists the severest colcl of the climate of St. 
PetPrsburgh, and perfects its seed tl1ei·e. It rises to tho 
height of six or eight feet; <locs nut send out suckers 
f~o~ the ro~Jt, .nor ramble so much as to be kept with 
d1tliculty w1tlun bounds. Its flowr1·s a1·e yellow, and 
the gcucral colour of the plant a light plrasing green. 
llUlll!\SO~lA, a genus of the icosanclria monogynia 

class an~ order. The cal. is five.toothed; pet. five; 

~~1:·~~e s~~·1:~~u~1:e:~~~:l!e~je~e!~s Q~i~~~~dec.I; seeds villose. 

UUCHFU~'l'IA, a gonus of the class and order pen
tandl·1a _d1gynia;_ the cal. is five-parted; cor. one.petalled, 
fuum:l -iol'm, rnleriur; fruit two-celled, mauy-seedetl. 
There are two species, shrubs of Jamaica .. 

ROCK-CRYSTAL. See QuuTz. 
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ROCKET. See PYROTECH!<Y. 
ROCKS arc divided into five classes: namely, 1. Pri

mitive 1·ocks; 2. Rocks of tram:;ition; 3. Stratiriril, or 
secondary rocks; 4. Alluvial depositions; 5. Volcanic 
rocks. 

, Rocl.-sprimiti1..1e. 
The rocks belonging to this class are distinguished 

from all others in containin~ no remains of organic bo
dies, and in being CO\'ered by the rocks of the other 
cl.asses, but never themselves cove1fog any other c]ass of 
rorks. The term primiti~c wa53 a11pJied by Lehman, to 
whom we a1·c indebted for the first scientific division of 
rocks, on the supposition that the. rocks so denominated 
were formed before any other; antl the tcnn has been 
continued by 'Verner, because he has embracetl the same 
hypothesis. The following table contains the diffc1·ent 
divisions of primitive rue.ks, arranged acc'ording to the 
ort.ler in which Wernel' thi11ks they were fot'med. 
1. Granite, 7. Serpentine, 
2. Gneiss, B. Primitive lime stone, 
s. Micaccous shistus, 9. Pl'imitive trap, 
4. Argillaceous shistus, 10. Quartz, 
5. Porphyry, 11. Tupasfels, 
6. Sienite, 12. Kieselscliiefe1·. 

Let us take a viow of each of these in 01·Uer. 
Granite is compnsed essentiaJly of fclspar,quartz, and 

mica, cl'ystallized and united to each other. The size 
and propol'tion of the constituents vary exceedingly; lmt 
the felspal' usually predominates, and the proportion of 
mica is smallest. lts texture is granular, and its IHu·d
ness usually vcl'y conside1·ahle: hence it admits a fine 
)lolish, and is very beautiful and durable. Grnnite somc4 

times contai11s schorl accidentally mixed with it, and still 
more rarely garnets. Gt·anitel'ocks arc sometimes stra
titied, and sometimes not. They are very common, es
]H'cially in great chains of mountains. Granite contains 
few or·es. Those of iron and tin occul' most frequently. 
See GnANITF. and GNEISS. 

Gneiss, like granite, is composed essentially of fol spar, 
quartz, and mica; but they form plates which are laid on 
each other, anti srparated by thin layers of mica. The 
beds of gneiss sometimes alte1·nate with la)'ers of granu
lar limestonr, sl1istose, hornblende, am] 11orphyry. 

.ftlicaceous shistus. 'I11iis rock is composed essentially 
of quarlz and mica, which alternate in plates. The mi
ca is usually most abundant. It is grey or brown, antl 
sometimes grrenish. The texture of micaceous shistus is 
esst'ntially shistosc. Its stratification is very distinct. 
It very frpquently contains garnets, and sometimes fels
par, cyanitr, granatite, and toul'milines. In mountai1~s, 
beds of miraceous shistus often altrrnate with those of 
granular limesbme and hornblrnde shistus, and somf'timcs 
with thnse ufactinote, pyrites, galena. and oth er mPtallic;: 
bodif's. Indeed almost all the metals are found in it either 
in bt•fl!i or vrins. 

Jlr.;illace<ntS sh1stus. This rock is composed esse.utial
ly of slatr oi· ai·gillaceons shistus; but it somrtimrs run· 
ta ins arcidcnta1Jy quartz, felspar, shor·I. >iornhlerulr, and 
pyrites. It is always shistose; but the thickness of the 
layers \'al'irs conc;illr1·ably. The beds of this rurk are 
oftrn intt·r·rupted by subo1·dinate beds of other mjnr.rals; 
the chief of tllt'se arf' chlorite.sliistus, taf('.sbistus, zei. 
c~cnscbicfcr, olum-shistus, 'fhcse frequently iiass into 

.RIG 

al'gillaceo11s shislus. Sometimes also bc1ls of granular 
limestone, hornblende, and some metallic ores, alternate 
with argillaccous shistus. 'l'his rock usually covers mi
caceous shistus. 

Ores arc common in this rock, but less so than in the 
two preceding. They are nsuaHy in veins. 

Porphyry. The tel'm pol'phyry is applied to all rocks 
consisting of a compact ground, in which distinct and se
parate crystals of some other substance are imi.Jedded. 
Werner confines it to certain primitive rocks which be
long to a particular formation. These, considered rela
tively to their ground, are divided iuto fivespecics, each 
of which is denominated from its ground. 

t. Hornstone porphyry. The ho1·nstone is sometimes 
conchoidal, sometimes splintery, and of a re<l or green 
colour. The crystal are quartz and felspar. 

2. Felspar porphyl'y. The ground is usually red. 
The crystals are felspar and qua1·tz. 

s. Sienite porpl1yry. The ground is a mixture of 
fclspar and ho1·nblende. The c1·ystals are felspar and 
quartz. 

4. I'itrhstone porphyry. The ground is red or green, 
sometimes brown, and even black. 

5. Clay porphyry. The ground is an indurated clay, 
commonly reddish, which sometimes passes into splintery 
hornstone. rntc crystflls m·e fC'lspa1· nnd quartz; some
times it contains ho1'11blendr, and more rarely mica. 

Porphy1·y mountains arc not stratified, and contain no 
beds of foreign substances. They are not l'ich in ores, 
yet frequently contain \'eins worth workin,;-. 

Sienite. This rock is composed essentially of crystals 
of felspar and hornblrndr, immediately and intimately 
united. Tiie felspa1· usually predominates. When the 
felspar is compact, the rock assumes a porphyl'itic struc
ture. llt sometimes contains accidentally grains ofquai·tz 
an(l mica, but in a vel'y small prOJHH'tion. Its texture is 
g1·anular, 1·at•ely sl1istosc. Seldom stratiflcd. Does not 
contain foreign beds. It sometimes contains metallic 
veins. It usually-corers poq1!iy1·y. 

Serpentine. This rock is essentially simple. Sometimes 
it con~aini;; a~cidcntally talc, asbestus, and steatites; and 
so~et~mes nnca, garn~ts, and. g1·am1lar limestone, mag
net1c 1ronstune, a1·senical pyr1lcs, &c. Se1·penti11c ro...:ks 
are not stratified. Srldom contain beds of forrign mine
rals. Th_ey contain few Ol'es, and seJclom any woi·th 
working. 

Primifrve limestone. 'fhis rock is rssP.ntially simple: 
its mass is g1·anula1· lime<;tonc of a g1·ryish white colour. 
Sometimes it is accidentally mixed witll mica, quartz, 
homblernlr, tremolite, actinotr, asbcstus, talc, &c. Its 
textul'C g1·anular, the grains have a foliated texture, aud 
a crystallized appearance. This rock sometimes con
tains met.11lic veins; chiefly of galena, magnetic il'on
Btonr.., 1Jlem11:', and pyrites. 

. Primifrv~ traps. Tbe w?rd tl'ap is Swed.ish, and sig
mfies a stair. It was apphrd by the Swedish mine1•alo
gists to -ce1·tain-rucks whnse strata when exposed, the 
onr jutting out under the othcl', havt• an appearance someM 
what like a stair. 'l'lie term was adopted by othf"I' na
tinns , and \~as applied indiscrim~11atl'ly to a great variety 
of rocks wlach yet bore a cr1·tam l'esemhlance to eat'h 
other. This generalization, howe,·cr, inti·oducrd much. 
confusion iulo the suliject, which was first cleared np by 
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Werner and his disciples. UndCI' tl1e term trap> Werner 
comprehends certain series of rotks, tlistinguis.ird chiefly 
by the hornblende, whirh they all contain. Jn tile most 
ancient, the ho1·nble11d is almost pure; this purity g1·atlu
ally tliminishes, and in tlie most l'cccnt tl'aps the hn1·11-
blcndc tlegcnrratcs to a ki11d of indurated clay. There 
a1·e, then, tii!'ee fo1·matinn.'i nf traps; 1. PJ'imilh·e fraps; 
2. Transition traps; s. Sccontlary traps. Tltc first only 
occupy our attention at pl'esent. 

The primitirn tn~ps a1·c composed almost entirely of 
lrnrnblcndc. It is sometimes mixed with felspar, more 
-rarely with mica and p)'Titcs. Them arc four species; 
I. Common hornblende; 2. Shistose hornblcru.J.e; 3. Pri
mitive g1·unstein; 4. Sliistose gl't111stcin. 

1. Common ho!'llblcnclc is a simple t'ock. Its grains 
are sometimes so small U1at it appeat"s compact. Some
times it conta i11 s mica. 

2. Sliistuse horn!Jh:n<le occasionally contains quartz, 
actinotc, and pyrites. 

s. Primitive. grunstein is a mixture of liornhlemle and 
fels1)al'. It is tliviUcd into cliffennt. varieties, accol'<ling 
as its texture is granufa1· or compact. lst. Commo11 g1·un. 
stein, in which the ho1·11Ul~nde and ('eh;1rnr a1·e intimately 
united. lt rcseml.Jks a sicuitc·, in whirh the ho1·nl.Jlcnde 
predominates. 2nd. Fi ne p;rained g1·unstcin, in wh ich 
a1·e em\Jedded Cl')'Stals of fclspar. Textu:-eato11ccgra11u
Iar and flOl'jlhyritir. 3<l . Wlil'1l the grains become very 
fine, thr gl·unstcin lJecomcs po1·phyl'itic. 4th. Whrn tile 
mass l>ecomrs entirrly homog·cncous, we have the green 
poqihyry of the ancients. 

4. Shistosc g1·unsLei11 is a rock composrtl of rompact 
felspar, hornblende, an<l a Jittl c mira; somdinH•s it con
tains also quartz. !ls texture is s!iistoSl' . 'l'lie hot·u
blende aml fdspar orcut· neal'ly in t'rpial prnportion. 

Gt'unstein ol'ten cuntaius mdaliic veins. 
quartx,, Consid.crablc rocks ocr.ut· composed entirely 

of quartz. Sometimes~ iudced_, tlicy contai n nccitlcnlly 
mica, felspn.I', tin, pyl'itl'S. The tl·xtu!'e or tlie~c t'o _ks 
is usually compact, hut scHm'times shistose. 

1'opasfels .. 'l'h!s i·ock is composed of quartz, shorl, 
topaz, and litltoma1·ga. The first three i11 gl'Cdicnts al
ternate in thin beds. Its tl·xturc is gr·anuia1·; its sti·uc
ture shistose. Very t'al'e. It has !Jcen i'u1111d only i11 
Saxony near Awc1·liach, l'n;·miug a mountai11 called 
Schucckenstein. It l'l' !:its llpo11 granite, anti contains no 
orr·s. 

Kieselchiefet. Ki('srl t hirfer. or sili<:eons sliistus, often 
forms consii!rralJle rocks. Tliri1· texture is compact. 
'rhey are ol'ten tranrs ,~ tl by small \'eins of quartz. They 
-contain no mctallir sull'ita11rP. 

R@cl;, ~ of transition. 
The r ocks bd011ging to th is class agree witl1 those of 

the fii·st in containing nn l'('mains of ol'ganbml Ucings, 
or at least but seldom ; hut thry have a co11si1kral.Jle re~ 
semblance to 1hose of thr third class. \Vc1·11t:'I' consitlcl's 
them as fqrming the p :p;c;<1gl~ bet,\cen the first and third 
class of rocks; hr.nee their name. The following table 
-contains a lbt or the tran".ition rocks. 

1. Transition limestone. 
Q., Grauwarkl·, 
3. Transition traps. 

Let us takr a 'iP ,- of each of these in order. 
Transitw" limestone. This 1·ock is simple. Its mass 

is a lime.stone; sometimes granular, sometimes compact, 
acco1·di11g as its age approaches to p1·imitive 01· sccon. 
clary limestone. Fracture is somcw l1at splinte1·y. Some. 
what transpar<'nt. Its colo111·s al'C variously mingled; of. 
ten rrtl 0 1· I.dark with while veins. Seldom contains fo. 
J'cign substances. Sometimes sUcHs are uhsc1·vcd in its 
s11pc1·io1· st1·ala. 

Sonit'iinu·s it alternates with beds of ar,c;illacrous shis
tus, am\ sometimes with IJctls or mam]e]stein, as in Oc1·
bysliil'e. lt usually rovc!'s argi1lareous sl1istus. Scld<1m 
rises to any considrrnhle height. Usually sti·atifit"d, 
Sti·ata. w1·y thick. Of'ten contains metallic ,·eins. 

Granwac/::c. Thrl'c are two sprc.:ies uf rocks of grau. 
wacl ... c, rommon a ud sliistose. 

Common p;rauwacke is a sandstone c-01nposct1of g1·ains 
of quarlz, k1esdcl.1icfel', aml ;u·p;illaceous shistus aggluti
nated by a cement of clay. Tlic grains :u·e sometimes 
very small, sometimes as 1a1·gc as a lrnzcl nut. 

Slii~tose grauwackc is a simple slii~tosc 1·ock, whirh 
has a stroug 1·esemblance to ru·gillaceous sliistus, fJuL dil'
fc1·i11g in its position. It fol'111S beds Ythich altcruate 
\Yith (·0111111011 g1·auwacl'\e. 

Grnuwackc l'oCk <:;. arc traversed by veins of qua1·tz. 
They contain sometimes shells and rcctls petrifit.'d. rr11ey 
contain 110 f'ul'cign beds. These rock:.; a1·e distinctly sti·a
tified. Tile strata do not run pa1·al!el to tlir1se of' tlie 
utiit'I' rorks on wliicli they lie. They usually COV('I' fra11. 
sit io11 Ji111csto11c, and do not 1·ise to any gl'eat h(·iglit. 
rrhey an.~ rich in nns. 

1'1·a.nsilion lra71s. The principa] hase of all the rocks 
belonging to this formation is t;1·u11stein. Thie; consti
tutl's 111a11y of tht• priniiti\'C t1·aps; but in the· tl'ansilion 
traps, the mix.tu1·e is UHH.:h more intimate, the grain is 
nrurli ti11C'I', and the mass much more homogeneous, aud 
its constituents a1·c mo1·e or Jess hlendctJ tng·ether. 'l'1·an
sition tl'aps censist principal!) of two species, ma11tlrl· 
stein and gloUular ti·ap. 

1. !\landdskin or amyr . .;;<!aloitl . By this term is im
p1ied all rorks composet.I of a co11q1<.1rt grou11d, contain
ing imUet!Ucd in it minerals of a 1•011nd or almond form, 
01· coutaini11g c:wilies ur tlrnt fo1·m. They a1·e tlistin
g11ishc<l into 1wirnitirc, transition, and secontla1·y mandcl
steins. 'J'l'an:-Jition ma:iddstcin consists of a g·1·ount1 of 
sl1istnsc liurn-IJl~mle, tlecom1rnsc1l and 1·cse111Lli11g wack(m 
or l'n1·uginnus clay. 'I'lic cavities arc sometimes em11ty, 
sometimes fulJ, and then they rtinlaiu 11ua1·tz ancl clrnlcc
dun.r. The toad-stone of Dcl'l1ysliire is refe1Ted to this 
sprcies. It cuntaiil rnund mas~cs of c.dcareous spar. 

2 . GJolJu]ar frap. 'fliis is a s!ii~tose grunsteiu, partly 
dccon1pusrd a.11d I"educc.d tu tl1c stcitc of a line grainctl 
warkrn. lt i'i rompm5cd ofJargc spherical Uo<lies, consist
ing nf co11rrntl'ic layers; the centl'ai part !ieing hardest. 

rf'ransition tl'<lflS arc not stratified. 'l'hey form sepa
rate ccrnical mountains, usually llt':u· those of transition 
Jirncstnnc. Tl1ry contain some metallic ''eins of cu1>pe1·, 
iron, tin, &.c. 

CL.\SS J.II. 

Rocli.s Secondary. 
These rocks are tlistinguislted by the remains of orga~ 

nized Omlie.c;, whirh they contain alJ1111dantly. 'l'hey 
are usually stratific<l. The following t<~IJle contains a 
list or these dilferent rocks, a1Ta11gcd according to the 
SUJlllOSct! time of t!Jcir formation. 
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J. Sandstone. 5. Rock salt, 
2. Sccuuilal'Y limestone, 6. Pit coal, 
5. Clllllk, 7. Eiscnth t, n, 
4. Gypsum, 8. Sei·onda1·y traps . 

• ~andstone. rl'l1is rock is composed of <1uartz, val') ing 
in size; sometimes also grains ofkicselschicfel', and rn1·y 
rarely of folspar. These grnins are cemented together, 
sometimes by means of clay, sometimes of marl 01· li111t·, 

anti somclimcs ol' qua1·tz. 'l'he cement varies in quanti
ty, !Jut IH'Vel' [ll eJuminatCS, rrhe size Of the grains va
l'il'S mucli; \\h en large, the rock is usually caHed p11d

tli11:; -;trrno. 
This l'<lCk is very distinrtly stratified. The beds or it 

often alte1·natc with bed~ uf comp~lct limestone, pit coal, 
oolitc, anti a !'lpccier; of sandstone shistus fine grai ned, 
a-ntl mixed with leaves of mica, which gives it the ap
pearance of mil'accous !:;!iist~s. It contains few metallic 
ores or value. Sometimes C'obalt is fountl in it. 

Secondary limestone. 'I'liis J"nck is simple and com
J>oscd of compact Jim rstunc. Occasionally it contains 
c1·ystals of riuartz, py1·itcs, &r. SI.Jells occur ' 'e 1·y fre
qucutly in it. It is very tlistinctly stratified. Its !>eds 
are so111etimrs sep:u·ated by beds of' shistose bituminous 
marl and sandstone, a11d l>y tubercles of hornstone and 
flint often an·a11.;ed in beds. It is often travnscd by 
metallic veins, c!tielly ol' galena, grey copper ol'C, mela
cl1ite, &c. 

Chall~. The sfrata of chatk may be cons id ered per
l1aps as suhol'flinatc to those of seconda1·y iimcstor1('. 
Tiley coni;i:;t f'ntircly of' chalk, sometimes interrupted by 
thin beds of flint in tubcrtlcs. Shells often occ111· con
verted into siliceous matter, and sumetimes pyrites in 
spl11wical masses. No metallic 01·es ever occu1· in them. 

GtJl'·imm. The st1·ata of gypsum usually occut· in 
. mnuntains alte1·11:l.ting witl1 those of sandstoue, limestone, 
made. clay, l'OCk salt. They often contain foreign crys
tals; cliidly quarlz, al'l'agouite, l.Joracite, garnet: some
times they cn11tain su lphur. Fewpetrefactions arc found 
in them exrept the bones of quadrupc<ls. They r.011tain 
scarcely auy metallic 01·cs. See SuLPHAT o~· LBIE. 

Rock salt. "rhc mountains which contain strata of 
»ock salt a1·c to be 1·efcr1·ed to a pa1ticular formation of 
gy1 .. s11111, with which they usually alternate. '!"'hey con
tain no 111·Ps. 

l'il coal is fiiuml in two different formations . The fi1·s t 
of these is distinguislie1l pnl'ticularly by tl1e name of coal 
funnation, CH' mountains or coal. They arc usually com. 
posct.I of IJeds of, 1. V ery IJ1·ittle sandstone, containing 
often small pa1·licl es of mica; 2. Another sandstone or 
pndl\ing s.tonc of very large grains: s . Shistose clay; 4. 
Mad; 5. Limesto ne; G. An ·argillacco us po1·phyl'y dis
tini;uished by the wune of' 8eco11dary porphyry; 7. FerM 
ruginous rb.y; 8. Coal. l'hP. IJctls of coal vary in thick
ncsi:i a11d in 1111mUc1·. 

'l'hi., f'orm·1ltion ol' coal ocn1pies countrif's of no g1•cat 
clt'-\'ation. They orrm· cl1idly at the bottom of chains, 
and in the iutermrtliate ,·alJe,s. The strata of' coal in tlie 
mH'th of E.11gla11d l.11.~lring to ii. 

Cnal is lhund in othc1· situations, especially in the se
condary trap formation. Those of Scotlaml belong to 
thi., rlac;s. 

.4rgillaceous ironstone. The beds of this rnin r r r.l usua1· 
Jy altel'uate with thooe or induratctl clay, shistosc clay, 

mar], hratHkhif'fe1·, and s:l.nrlstonr. • 'I'l1 l'Y frcquer1Uy 
coutain cala111i11r mixed with g.ilc1rn. Tiu· i1'.1p!'l'ssions 
of plants and marine pctrcfactio11s a1•c oftl'n oLscna\Jle 
in thl'm. Thry usually form .!:imall in::iulatell hills, and 
at'e urot l'e1·y common. 

Sccondm·y traps. Tl1e mountains o~ SC'~oncl:t1·y tra11s 
arc composed of various rocks; som~ ol w/urh l>do11g ex. 
clush.rcly to this fo1·mation; othc1·s a1·c found also in uthcr 
mountains. The rocks pt'culia1· tn sccn ndary traps arc, 
I. Basalt; 2. Wackcn; s. B~saltic tufa: 4. St:runda1·y 
rnamllestci11c; 5. 1:>01·phy t·y sliistus; 6. Gnrnstrin; an<l, 
7. Secnnda1·y grunstein. 

t. Basalt, consitll'rnt.1 as the mass of a mountain, is a 
rock more or less compound; usually it is of a pul'phy
ritic stl'llcture, has fo1· its gr·om1d the mint'ral c:illed IJa. 
salt. It contains usually grains or olivine, augite, basal
tic hurnUleu<lr,. ma:!;nctie iron sto ne, an<l sometimes 
leucite, frlspar, quartz, &c.; sometimes also mica! acti
note, chalcedony. Sometimes it assumes the structu re 
of mandelstcin. In that case its ca"itics arc filled with 
zcolitc, steatites, limestone, &C'. 

It usually appeal's in large separate masses of often 
p1·ismatic. It is \'ery common, often forming detached 
mountains. 

2. 'Vacken sometimes forms berls in the secondary 
traps. It is usually between clay and basalt. It neither 
contains olivine no1· augite, but crystals of bnsaltic horn. 
bleutle, and abo\'e all of black hcxahcdral mira. This 
Jast SUl.Jstance <Jistinguishes W?.Cken from basalt, which 
very seldom contains it. 

s. Dasaltic tu fa i·es11lts from the decomposition of ccr. 
tain basalts. It consists ol' fragm ents of l.rnsalt, picceg 
of oJivin,c, the 1'emai11s of \'egetalJles, &c. agglutinated 
Uy a cement of clay. 

4. The amygdaloids or manctelsteins of the secondary 
traps l1ave fo1· their hflse a clay wliich seems tu Uc a dr
composed gninstein, often ponrt1·atrd with si liceous mat~ 
ter. It has a good deal of J'Csemblance to warkeu, and 
sometimes passes into it: ntotl1cr times it assumes a mol'C 
compact text\lre, antl passes into IJnsalt. Its cavities are 
s.umct.imes empty, sometimes fill ed \\'ith green ca1·th, zeo
ilte, lnnestone, &c. 

5. Po1·phy1·y shistns is a rock whose structure is shis. 
tosc, ~1~d its te;<ture porphyritic. Its base is kliugstci11, 
co11ta1n1ng g1·a111s of klspar and sometimes of' liol'f1hlc11clc. 
It has a good dea l uf l'{'Scm\Jlancc to basalt, :mil 1;ftcn 
passes inlo it. But it 1s mu1·c nearly a chemical com
po111HJ, being 11lOl'C ~rn11sparcnt, souorous, antl ha1·d. 

6. Graustcin is a rock composed of small grain,q of 
fclspa1' and l1orn1Jl e111k, whiali graduate into each other 
am! form a mass alm,1st lmmogeurous of an a8/i grey co
lour. It contains olivi11e and augite. 

7. Srrondal'y grunstcin, lik e th~ }lrimitivc and tran
sition, is composed of hornlikntl nuJ fclc;pa'1·; but its 
grains a1·c kss pc>t>fcctly crystallisrd, an•\ less intimately 
mixed. It usually covers 1·ocks uf has.tit. 

Sur h a.1·c the rocks peculiar to tli r scroncl.u·y trapq. 
Thry liarn all less 01· 111orc of a Cl') sta llized stl'Udu1·r· 
whei·cas ~he other minnaJs round in Sl'C'onclary traJJS, !Jut 
not pcc11 lia1· to them, arc me(· !Ja11ical drp1isition3. \Varken 
and basalt fot•m the paf:isage from tl11." one to the otl1rr. 
The mechanical <lepositions, sand, clay, &c. al'C usually 
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lnwermoet they are covered by wacken. Some of the 
other sul.Jstance~ r.lways orcupy the summits. 

T1·<1p 111ountain~ conlain abundance of pctrcfaction~, 
but no ort·i; cxn·pt s~unc Ycins and grains of il·on. They 
arc usually insul ated; vr1•y sc·ltlom forming chains. 
']_' lie mo1111t.ti11s or 1.wsaJt an d p01llh)' l'J shistus al'C llSll 
ally confral. Thry arc hai-tlly c \·cr covc1·rd by other 
roC" ks. Tli r ) 11 '.ually ccn ct· san dstone, coa l, secondary 
limcstorw, ~ lii st11sc t'hty; and veins of them al'C not till· 

commo11 iu ia·imitirn mountain ~ . 

fl ocks -colcanic. 
This name iq given to all the minerals thrown out 

t1111·ing volcanic l't'11ptio11s. The most compJcle arcou11t 
of them l1aq been gi vrn by Dolomieu, who devoted the 
gl'eatest part of Ids life to the study of ,·oJcanoes. J..,a1·t 
of his divi-;ion was publislird by him i1i the Journal de 
I>hy&irp1e fo1· t:-94; and an abstract of the whole has bern 
given by Hrocllant from notes taken <lm·ing a course of 
geology given by Dolomieu i11 1797. Volcanic products 
have been divided by tlii~ celebl'at~cl geologist into five 
classes: t. Mi11erals modified by the fire of volcanoes; 
2. Substances not modified by the firr, or thro\\11 out 
unaltered; 3. Substances sublimed by the fire of volca
noes; 4. l\lincrals altered by the sulphurous acitl vapours 
of volcanoes; 5. Volcanic minerals altered by the action 
of thr atmosphere. 

Jllincrals moclijietl by the .fire. This set of minerals is 
subdivided into two heads. The fire comprehends those 
minerals which, though they have been modifl<'d by fh·c, 
yet it exhibit no appearance of its action. 'fhe se~ond con
sists of those which retain obvious marks of the artion of 
fire. Those of the first head have been distinguishctl Uy the 
name of compact lavas; those of the second by the name 
of porous. 

Compact la·t:as bear so close a resemblance to certain 
rocks of an oi·igin not vo1ca11ir, that it is extremely dif
ficult to distinguish them. Some have the appearance of 
basalt; others of granite, porphyry, and va1-ious secon
dary tl'aps. Dolumieu divides them into four s11ecics 
according to their hase. 

t. Compact lavas with an argillo-ferruginous base. 
Their colour is usually black. Fracture imperfectly 
conrhoidaL Texture vr1·y compacL Sonorous. Smell 
argillaceous. Atl1·act the magnetic needle. Ycry com
mon in 'ulcanic countries. F' requently contain c1·ystuls 
of augite, fclspar, hornblcde, garnet, leudte, olivine, nli
ca. At ,.,pecim('n of the lam of Catania in Slcily, ana
lysed by Dr. Kenned)'• contained, 

51.0 silica, 
19.0 alumina, 
14.5 oxide of iron, 

9.5 lime, 
4.0 soda, 
1.0 mu1•iatic acid, 

99. o. 
A specimen nf the lava of Sta. Venere in Sicily he 

fount! to contain. 
55.78 silica, 
17.50 alumina, 
14.25 oxide of iron 

10.00 lime, 
4.00 so<la, 
1.00 mut·iatic acid, 

97.5. 
Compactlava with apetrosiliccous base. Colour nry 

variahlc, grey, hlack, and white; but all beco me white 
before the blow-pipe. Fracture conrhoidal. Grain fine 
aurl compact. Smell slightly argillaceous. Docs not 
am·rt the magnetic necdlr. Contain"i usually grains or 
fdspa1·; sometimes of hornblende, mica: Lucites arc UR· 

common in it. 
Compact Javas with a granite base. So nametl be

cause they rcsrmble granite, and conbin all its consti
t11r11ts. The felspar usually predominates. It is in 
lamcllar masses, seldom iu chrystals. This species con
tains crystals of hol'nblendc, mica, augite. 

Compact lav'as with a lencite base. Th('sC lavas are 
uncommon. No current of Java has ever been observed 
com1>nscd entirely of them. They occur near Vesuvius. 
In them the lcucitcs arc so abundant and compressed, 
U1at they assume a compact appearance. They some
times contain chrystals of hornlJlendr, augite, mica. 

Compact lavas like basalt often affect a prismatic 
form. 

l'orou.s lalJas, cS·c. This secon1l head consists arcord
ing to Dolomien, of min<'rals having the same har;e with 
compact lavas, but th<'se bases have unde1•gone rertain 
modifications, in which the action of fire has become 
evident. These modifications al'e chiefly three; swelling, 
vitrification, and calrination. The minerals belonging 
to this head may be rrduced to seven spt>cies. 

1. Porous la\'as. The lavas on thr surface of currents 
usually assume this form; especially the surface of the 
a1·gillo-fcnuginous lavas. The cavities are usuat1y 
sphrric in them, while in the porous lavas, formecl from 
the other compact la,·as, the cavities art' rommonly elon
gatrd. They are often employed as millstones and in 
buildings. 

2. Scorias. The substanres distinguished by thie 
name have more 01· kss resemblance to metallic scoriaq. 
To them may be referred the substance called black 
pouzznlano. It has been produced by scorificatiun, 
though it no longer retains the rharartcrs of it. 

The term pouzzolano (drrivcd from the rity Pouz. 
zoles), has been usually applictl to earthy matters ejert
cd by volcanoes, which make an exrrlknt mortar with 
lime. See PuzzoLANA. The best is found always in the 
ancient cm·rents; that in the modern forms bad mnrt::tr. 
There arc three sorts of pouzzolano; the l.t lack, whirh is 
a scoria altered: the whitr, whirh is composed of pu
mice; and the red, which belongs to the products of cal
cination. 

Compact glasses. V nlranic ' ' itrifications are uncom· 
mon, •specially compact glass.:s. They all resemble com
mon glass. They are more or lrss tran~pareAt, o(tPn black, 
sometimes blueish or g1·eenisli, vt>ry seldom colourless. 
SometimC's prismatic. 

Porous gla'ises or pu111ice stones. Whrn the compact 
glassPs arc exp11st·d to the hrat of nur furnAcrs, they 
rmit a great 1111mbr,r of nir-hnbhl1•s, which rt'.ntlrrs them 
11orous. Sur h is th1· uri.~in of pnmiCP. It has the same 
base as compact glass. The texture of pumice stone• is 
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fibrous; the fibres ha\'e a silky lustre. Colours Y:tl'ious; 
\\hitc, bl'0\\11, yellow, black. nut bcfo1·c the blow.pipe 
they all melt into a wliite rnamcl. " ' hitc pouzzolano is 
composed of the drtritus of tl1csc stones. A specimen of 
pumice stone analysed by Kla11rol11, ) ielded 

77.50 silira, 
17.50 alumina, 

1.75 oxide of il'on, 
5.00 soda of potass, 

99.75. 
Neal'ly the same result had been prel'iously obtained 

by Dr. Kennedy. 
Volcanic sands and ashes. The sands are composed 

of gt·ains varying in size. 1.~hey arc usually mixed with 
nystals of felspar, augite, magnetic ironstone, &c. and 
often cover a great extent of ground. Etna has covered 
the country for so leagues round it with a bed of sand 
twelve feet thick. Volcanic ashes are merely very fine 
sand. They are so light, that during the eruptions of 
Etna, the wind often transports them as far as Egypt. 

Agglutinated matters. These are merely sands and 
ashes covered aud cemented together by a toneut of 
melted la "a. 

Calcined substances. All stony bodies which have un
dcrg'one a kind of calcination by volcanic fil'es are de
noted hy this name. All volcanic matters onen undergo 
this change. Their grain is rcntlercd more harsh, and 
their feel more dry. The fe1·1·uginous lavas become 
mol'c 1·ed, and cease to he attracted by the magnet. 

.. llrnerals not 1nodijied by lite ji1·e. These matters existed 
in the mountain bdOre the commencement of volcanic 
fire, and arc thrown out hy it unaltc1·ed. The study uf 
them is important, because they inform us of the internal 
sh·ucturc of volcanic mountains. They usually belong to 
the primitive rocks. Somelimrs they arc fragments of 
l'Orks, and sometimes groups of chrystals. They are 
tlll'<nvn out in ge.neral at the beginning of eruptions. 

V11lcanoeii sometimes emit tonents of muddy water. 
F1·om these have 01·iginatcd tlie minerals called volcanic 
tufas. 'rhcil· rolo1u· is va1·ious. 
i. Substances sublimed. An immense quantity of matter 
is exhaled by 1·olranoc ... ; 1mrtly in the state of gas er 
stram, partly in a visible form. 

IJ}•drogcn gas, carbonic arid, suJ11hwrous acid, mu
J'iatic acid, nitric acid, &c. have been detected issuing 
from them. 

The minel'a1 substanrcs whh:h arc sublimed from them, 
anc1 wllich afterwards are dt•posited on their sides, are 
sulphur, which is very abundant; mineral oil, and va
rious salts, rsprcially muriats or ammonia, soda, cnppc1·, 
and il'on; sulphats of alumina, socln, iron, and copper, 
and rarbonat or sot.la. Metallic bodirs are also found 
among these substances, iron, rupper, antimony, a1·se
nir, cinnabar, &c. 

S11bstances alterer! by sulphurous arid wpours. The sul
.pln11· rnlcttilizrd by 10Jca11ocs is often converted i11to an 
arid, "hic:h, acting upon the lavas, changes tl1eir ap .. 
11carance considerably. 11."'hcy lil'come of a yl'llil\\ish
"hite colour. much Jightn :rntl d1·yer, and :ll'C mo1·c 
easily pulYe1·isctl. 'rh<'Y t'ontnin an unusual p1·01lortion 
of silica, becausr thr s11lphu1'ot1s arid lrns combinrtl witll 
the alumina, and formed a salt afterwards washed al\ 11y 
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b)' the rain. The same \'apom·s often attack stony 
matters not volcanic. 

The principal products of thr artion of these vapoun 
on lavas are alum and sulphats of lime, magnesia and 
fron. These salts, especially the first, arc collected witb 
g1·eat ad vantage. 

Volcanic substances alterer! by the action ~( tlte atmo
sphere. All rocks onrlergo gt·eater or smnllt•r cha11ges 
when Jong exposed to the atmosphere; I.mt these chan.~cs 
are much greater antl mo1·e rapid in \'olcanic rocks than 
in others. Sometimes, however, it is very slow. Hrnce 
the age of volcanoes cannot be determined by the state of 
l'olcanic eruptinns. 

The argillo-fenuginous lavas become first red; the 
petrosiliceous become of a dirty grey. By degrees they 
assume an earthy appearance, and p,1ss at last to a kind 
of friable clay. The scorias undergo the same changes 
much more rapidly. The earthy matters produced by 
this decomposition are afterwards washed down by the 
waters, and form la1·ge beds, which constitute a \•ery 
fertile sojl. The porous lavas are olten partly filled 
with earth washed down by rain~ from decompnsed lavas. 
Dolomicu supposed many crystals to owe thril' existence 
to the infiltrations of such waters. 

Besides the real products of ''olcanoes, there are 
rocks which have been more or less alte1·ed by the action 
of fires not volcanic. These R1·cs ham often originatell 
from the combustion of strata uf coal. These have been 
called pseudo-volcanic rocks. These 1·ocks are fou1· in 
number; namely, porcelain jasper, bu1·11t rlay, earthy 
scorias, and a particular variety of poliCl'scl1il·f('1·. 

Porcelain jasper is considered as a .shistosc rlay, which 
has been calcined. Il•rnt clay resembles brick: It has 
been exposed to a wcakel' fire than porcelain jaspel'. 
Like that mineral it is considered as having been origi4 
nally a shistose clay. Earthy scol'ias ;\l'e Jiglit porous 
substances like scorias. They appl'ar to ha\ c Leen 
melted. They arc usually near burnt roal strata. A 
variety of policrschicfer sometimes occ 111·s, which ap
prars to have been a clay cxpo!)cd to a modr1·ate tlcg1·ee 
of heat, and rather dried than calciued. To these pseutlo~ 
rnlcanic mi11erals may be added the vitrifir,1 so1·ts, not 
uncommon in the higlila11ds of Scotland. 'f'IH·y seem to 
have originated from artifici.<ll fires. See GEOLOGY, 
MouNTAINS, l\hNt:.nALOC.Y, &c. 

ROD, a land mrasnre of sixteen feet and a half: tf1e 
same" ith pcTch and pule. 

Ron. in gauging. Sec GAUGING. 
ROE, the spawn or seed al' lisli. That of male fishes 

is 11s11aJ!y Uisti11guishrd by lh<' namr. of' soft-1·oc, or milt, 
and that of tlie female hy hard-roe, 01· spawn. 

So inconceivably n11mero11q a1·c tli rsc ovula, or small 
e~gs, tli~t l\J. Prtit found S-4 2 .IH uf thrm i11 a carp of 
r1ghtrcn mchC's; but M1·. L eC\H' llhocr k found in a carp 
no more than 211,629. 't'!iis last g-rntlrm~ ob'irrves 
that there a1·c four times tllis numbCI' in a cotl, and lhat 
a com mon one contains 9,:H-1,000 eggs. 

ROELLA, a gr11us of tile mono~.rn ia order, in tlie 
i1e11t~ndria class of plants;. and in the uatural method 
l';n1k 111~ un.ttcrthc twl'llfy-n_mtl~ ortler, rnmµa nanm. The 
co_r~l~a 1s tunnel-sliapetl, with its bott11m shut up by sta
llllllllerous '.tlrnles: th~ stigma i• bilid; the cap~ulc bi~ 
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lutul.\r, a:1•1 r~ 1i111hil'nl inf::-rior. Tlrnrc aL'C five species, brass of the upper rallrr; tliis Inst lwnc;q i'J fix1•tl lo a pif're 
~111 uhh) p'..l:1• ... nf !Ill' C"i'''· of iron G, fig, 5, wl1kh slidcq up a11d down in tht• uwr-

!~~ ~~~ ~~::\.ii~ 1~:';;,is ~,';·r t~-~l~.~~~~T~;nil nrllcr tl'iantlria ~~;~~"a 1~1.1 ~;1.~:~:;(~~~~~1~~~~~~t1:::\:!;;~rllfm~~~c4~·1 ~1111;)~·:\~~11:'ti~ 
1111111 •¢.' n :~; tlu· t .. ). is I.di ~hapctl. fhc-pctall r1l, unc- the roller i-;; prcHntcd from falli1~.~ lty its 0\\11 ,ni,:;-lit, 
ri 1 I; ... 1i;;mas 1!11·rl·, rc\o l .1k; cnrs. 'l'hcl'e is one species, by the 1.J1·ai;s bin the undt·r· sidr ul Lhr pi ... ui, \\'likh i"I at
n lf>!11·:ilJ uf G:1ia11a. tached hy t\\o sc1·cw-bolts t1 d t.1 a collar u11on 1l1c s<.:rcw 

l!OL.\:·; DfL'L, a J;f'nns of the c1ass and ordrr syngr- a, so that when thr sc1·cws an· turnr•I by a handspike put 
ue~ia. pul~ ~il.U1i:i S•llft' I fid;l, The florets :ll'C buntlled in belWl'Cll tlie teeth of the\\ hl'cl 11, the r·ulir1·s A :tllfl n may 
~1 h ~· ;1d "i lll srait·B i11tnposell; cal. panial, two-vah·rtl, br brought nCal'er tot;ctlH.' I' 01· furl lier otf, as orra1'ion i·e-
01w.Jl.H\ rrcd; c11t•nlkt.-; hr1·maph. Tlic1·e is one species, qui1·es. l i'i a .stoul irnn lrnr, tixcll liotwcrn thr frnmrs 
a ~111·11h qf tl1e \V{·st Indies. D~ by a" udg·e i at each end, so that its uppc·r surf.tC'e 

l!OI.L, i11 11Hrnt1L~rto1·irs, something wou111.l and fohl· is Jc,•r l with the top of the lei\\ ri· rulle1·; at a small distanct~ 
cd up in a rj lindri cal fo1·m. al.in\'(' tbis, is a1wthcr ba1· k 1 H..xrc.1 by tw1• screws, Letwrr11 

Fl:'w stuff-; R.l'l' i:wdc up i111·01Js, except sattins, gawses, these a1·c laid several tJlocks of iron L. so at; to fill up all 
nud rrapc.·s, wlii r l1 arc ;1pt to hl'eak. and take plaits nut the ~pace, rxrrpt a small opening, through "\'hirh the L.11• 
ra~y lo be g11t out, if foldrd otlLCl'\\isr. Ribbons, laces, to I.Jc flattrd is intradurcd; P is a small trou.~!i of iron 
galloon~, crncl pacluas of all kinds, al'r ~llso thus rolled. plate, bo1·ec..I full of holes, to \\hich. \\atr1· is b1'lrn;;ht hy 

A n)ll ul' tobacco is tobarco in the lraf, h\ isled on the a small pipe p. Tile uppl'l' l'nller is put i11 moliuu In a 
mill, and wound t\\ ist on•r twist, about a stick or roller. strong shat't R, which co11\·eys the powrr from a "~~er 
A ~rrat 1\eal of tobacco is suhl in Ame1·ica \n 1·olls of wheel. steam engine, &c.: and the l·H\'Cr one is m11Yetl hy 
nlrious wrights; and it is not till its an·ival in Englaml, a co~-\\ hrel S, Ort· thu sh.-t.l't R, which turns a11otlil'r 'J', 
Spain. F1·a11Ct', aud lJolland, that it is cut. A roll of on tile axis uf tlw lowc1· roller. Tl1e machine j., plareil 
pa1·rhmrnt lll'flJlrrly denolrs the quanti ty of sixty skins. nea1· to a furriacc, \\lic1·c the fron bars to be 1"01lcd, arr 

'l'hr anc;ruts nwtlr all their ll •Joks up in tile ful'lll of II rated lo a welding hrat; the mill is ihrn put i11 moti1)fl, 
roll~, anll in (;icr1·o·s time the lib1·al'ics consistc<l \\holly and the iron bars taken out, with a pair of pinrhe1·s, and 
of sue.Ii 1·111Js. their c·1H.ls put through the ope11i11g betwet.:11 the bars I\. 

Ro LL, in law, sign Hi rs a schedule or parrl11nent \\ hich and L. lH'lween the 1·ollrrs; which as they turn roml'I 
may be roll ed up by the hand into the form of a pipe. squef'Zr the iron UJ.t, anti to the Jll'opcr tliickne.;s tlirough. 

Ill thcst'SC'hrtlulrs of pa1·chmcnt all the pleadings, me- oul, while other men beliiud the marhine, couvry it away. 
mol'ials, ant.I acts of cou1·t, arc ente1·cd anc..1 filed by the The rolh•1·s cau be set nearer or further off by tur11ing 
propel' office r: which briug <lour, they become reco1·ds ~r the screws aa as before desc1·i1Jed. The rolling-mill is 
the COllrt. Of these lh 'l'e ar·c in the cxchrqurr SC\'Cl'al principally llSl'd for making hoops fol' b:llTt')S, and iron 
kinds, as thr great wanll'Obe-rnll, the cofl"cl'c1·':;-rolJ, tlw plates; the watc1· b1·ouglit IJy the pipe p is ti) prevent the 
sulJsid) -1·01!, &c. rollt:r from bei11g heated IJy the iron. 

th~l~~n~~ ~:;,~c)~1(5i~t!1 ,fl~I~ ~fli:l~oo'i~ ~~~,~~~~~. ~~1 fc~.~~~ni~~: ROLLER. in surgery, a long and broad banda~P, 
the same cng;u;e ml'llt. Thus a com·t-i·ull of a manur, usually or Ii nm-cloth. l'Ollt.>cl rouml any part orthr body, 
is that in wllirh the names. rents, auti sen ices of each to kcPp it in, or dispose it to a state of health. . 
tcna11t arr ropil c.J and i:woikd. RONDELF.TIA, a genus of the mono~ynia order, in 

H.oI.L muster, tliat in \\ hit.:h are entered the soldiers of thr prntandria clas5 of plants, and in the natural method 
e\'cry tronp. company, r cgimrnt, &c. ranking with those of which the OJ•<lrl' i5 doubtful. Tlie 

As soo11 as a s11lJicr"s 11.une is written down on the corolla is funnrl-shaprd; the capsule bilnrular. inrrrior·, 
roll, it b dratli for him to desert. aHCI polyspermous, roundish, and crowned. There a1·e 

RoLLS·OFFICF., is an oflice in Chanrrry-lanc, London, 14 s prrirs, shrulJs of the \Vrst Indies. 
<1ppo111tetl fo1· the CU>lo<ly of the rolls an<I 1·ecor<ls in lt00D, a quantity of Ian<] equal tu forty square perch· 
chancery. cs, 111· lhe fo111·th par·t of an a r J'<'. 

RoLLS of parliament, arc tlic mamwrript registers, or ROOF. See ARCntTECTt:-RE. 
rolls of the prucrrdings of 11u1· ancient pal'lianw11ts, \\hich ROOK, in ornithrilogy. Sre Con\r@. 
before tbe in\'Clltion of ]ll'inting, WCI'\' all engrossed on ROO r. St•c PLANTS. physioWgy of· 
parchment, and prnclaimr<l openly i11 c\'Cry county. In nooT, in 111athematics. a quanlllj' consitlcred as the 
these rolls arr also contcdnrcl a great many decisions of basis or foundation of a hi~lier power: or 011c which be
difficult points of Jaw, which \\e1·c frequ ently in forn1l:'r ing nrnltiplit•d into itself any numbr r of timr~. 1u·ot111rrs 
times rcfrl'l'cd to the· drcisio11 or that high court. a sq11arr. ru~ic, biquadratic, &.r. <111antity~ ca\lrd the sr-

RoLL, or ROLLER, is ;ihw a pirce ol' woud, iron, ln·ass, coiul. tl1it·1I, fourth, &r. power of the root, or fJUanlity, 
&.c. of a cylindrical form. used in the const1·uction of sc· so multiplied into itself; thus a is tlie square root of a x 
veral machi11C's. anu· i11 scvrral works and manufactul'cs. a, or a2

; and 4 tl1e square root of 4 x 4-= 16. Again, a 
A rolling-mill s hown in fig. 4. Plate CXVI. consists of is the cube-root of ax ax a= a' ; and S tl1e cube-root 

two iron rollers AB, mounted in a strong iron frame, of s x 3 x 3 = 27: and so on. See ALGEBRA. 
which con.,i<sts of two dis tinct pat·ts DE, bolh fil'mly fix- The rooh of powers are expressed by placing the ra· 

~:~r~~;!:0it~7:111 t1~1~1~tt~;n ~'~(~~ 1if~~~;·ts '~::: ~r:~1~0:~~t~~~ ~~~~~11 ,~};'.~~~c~v:~e~h;,~~1~ ~l~~hs~ 1 ~a1~~~~·rs~;:,\';~in;o ~h:} 
the pivot of the roller A, autl in the upper i1a1t is the 16 is expressed by V"i'6, and the cube or third rpot of 
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27 by ..;£7; and, in general, (he nth ~Ot or IL raised (O 
the power m, iR expressed by n'1am. 'Vhen the root 
of a compound quantity is wanted, the vinculum of tl1e 
ratJical sign must be drawn over the wh~ 
square root or "'+2ub+b• is expressed by •..;a• +~ub -i;b•; 
and it ought to be observed, that when the radical s1g11 
has no number above it to denote what root is wanted, 
the square root is always meant; as ya;: or vl6, is the 
square root of ai, or the squar,. root of 16 .. 

ROPE, hemp, hair, &c. spun into a !luck yarn, aud 
then several st1·ings or this yarn twisted . to.gether by 
means of a wheel. When made very small 1t is called a 
cord, and when very thick, a cable. . All .the different 
kinds of this manufacture, from a fishmg-l111e or wlup
cord to the cable or a first-rate man or war, go by the 
general name of cordage. 

Ropes a1·e made of every substance that is suffici~ntly 
filu·ous, flexible aJHI tenacious, but chiefly ul' the 111ncl' 
barks of plants. The Chinese and othe•· orientals even 
make them of tllr ligneous parts of several plants, such 
as certain bamboos and reeds, the stems of the aloes, the 
ftbrous cove•·ing of the cocoa.nut, the filaments of the 
cotton pod, and the leaves of some graSSl'S , such as the 
sparte (lygeum, Linn.). 'l'he aloe (agave Linn.) and 
the spartc exceed all others in strength. But the barks 
of plants arc the most productive of fibrous matte~· ~t fo1· 

!::~s w~~~\~1~at~1t~11:;.a~:~s:,1 :f11~~~~,ina~·:"ri·~~e~;nh~l1:Je~~ 
but hemp and fiax are the best; and of these the hemp is 
}ll'('ft•1·1·etl, and employr.tl in all r:ortl~ge exce~tlir~g the 
siZI' of' a line, and even in many of tlus t.lrnommat1011. 

Hemp is very various iu its useful qualities; the best 
in Europe comes to us through Riga, to which port it ~s 
brought from very dbtant places southward. It 1s 
knO\\n by the uarnc of l'iga rein (that is, clea)·1) hrmp. 
Its fibre is not the longest (at least in tho dressed st .. te 
in which we get it) but it is the finest, mo . .,t tlcxil.lle, and 
sh·ongest. The next to this is supposed to br the Pe· 
torsburgh braak hemp. Other lmnps are esteemed nea1·
ly in the following Ol'der: Riga outshot, Pdersburg out. 
shot, hemp from K11ningsbu1·gh, A1·cl1angeJ, Sweden, 
Mcnlfl. Chucking is a name given to a hemp that 
comes from various plarcs, long in the filirr. but coarse 
and harsh, anti il.8 st1·cngth is infC'l·ior to hemps which 
apprar weakr1·. Its tt>xture is such, that it does not ad
mit spJittiug with the hatchel, so as to be more romplctc
ly dressed: it is therefot'c kept i11 its roa1·se form, and 
used fur inkrio1· cortlage. It is, however. a, ~ootl ancl 
strong hemp, but will not make fine work. 1 here a1·c 
doubiless many good hemps in the south ern JJarts of En
i·opt•; but little of Ll1cm is brought to our ma1·kct. Co. 
dilla, half' clean, &r. arr po1·tions of tl1e aborn.mcntioned 
hcmlls, st•1iaratcd l>y the d1·essi11g, and may l>e cunsidcl'
cd as lJl'okrn fibres of those hemps. 

Only the fil'st cp1alities are manufactured ror the rig
ging or tl1e ro)'al navy and for the ships or the East ln
dia company. 

ROl'l<:-MAKING, is an art or very g1·eat impol'tance; 
am) there arc few that better des<'l'\'C the altc11tio11 of 
the intcllig<'nt observe1-. H ardly any art can be carried 
on without the assiqtance of the 1·ope.make1·. Cordngc 
mak1•s the very sinews and muscles of a ship; and every 
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improvement which can be made in its preparation, et
tht!I' in respect to strength orpliableneis, must be of im
mense se1·vice to the mariner, and to the commerce and 
the defence or nations. 

The aim or the rope.maker is to unite the stl'ength or 
a great number or fib1·es. This would be done in the 
completest manner by laying the fibres parallel to eac.h 
other, and fastening the bundle at the two end•; but Um 
would be of very limited t1se, because the fibres are short, 
not exceeding three feet and a hair atan average. They 
must therefore be entangled together, in SJJch a manner, 
that the strength of a fibre shall not be able to draw it 
out from among the rest or the bundle. 'l'his is done by 
twisting or twining them together, which causes them 
mutually to comp1·ess each other. When the fibres are 
so disposed in a long skain, that theii• ends succeed each 
other along its length, without many or them meeting in 
one place; and this skain is twisted round; we may cause 
them to compress each other to any degree we please; 
and the friction on a fibre which we attempt to pull out 
may be more than its cohesion can overcome. It will 
therefore bl'eak. Consequently, ir we pull at this twist
ed skain, we shall not separate it by drawing one parcel 
out from among the rest, but the whole fibres will break; 
and if the distribution of the fibres has been very equa
ble, the skain will be nearly of the same strength in eve. 
ry pa1·t. If there is any part where many ends or fibres 
meet, the skain will b1·eak in that p31't. 

We know very well that we can twist a skain of fibres 
so very hart.I, that it will break with any attempt to twist 
it harder. Jn this state all the fibres arc already strain
ed to tl1e utmost of their strength. Such a skatn of fi
bres can have no st1·ength. Jt cannot carry a weight, 
because each fibre is all'Cady str·ained in the same man
ne1· as if loaded with as much weight as it is abll' to bNu'. 
" ' hat we have said of this extreme case is true in acer
tain extent of C\'e1·y dcg1·ec of twist tliat we give thr, fi. 
hres. Whateve1· fo1·cr is ar tually cxc1·tcd by a twisted 
fib1·r, in 01·dcr that it may Rtiflicicntly co mprl·ss the 1·est 
to hinder them from beiug drawn hut, must be consider
ed as a weight hanging uu that fibre, and must bet.le
docted from its absolute strrr1gth of cohesion, before wo 
can estimate tht'. stl'Cngth of tlic skain. The Stl'ength or 
the skai11 is the remai11tlc1· of the absolute strength of the 
fibres, afLe1· we have dl'(]u.:ed tlte fol'ce employed in twist
ing them together. Ji-.1·om this obsc1·vatio11 may be rs~ 
tabHshed a fundamental principle in rope-· making, that 
all twisting. IJ~yond what is nec('ssary fo1· preventing the 
fibres from being tlrawn out without brraking. diminish
es the st1·cngth of the cortlagc, aud should be 3\'t)id.cd 
\\lien in our powc1·. 

It is necessary then to twir.;t the librr~ of hr mp to.;cth<'r, 
in 01·cle1· to make a t•ope; but we shnulcl makP a very l.lad 
1·opl' if we contented oursel\'('s with twisti11g togrthrr a 
bunch of hr mp suffiricntly la1·ge to \\ ithi;itantl the strainA 
to which the l'OflC is to be e~pused. Aci soon as we let 
it go ont of ou1· hands. it would unt'' ist it~('Jf, a11d be 

:~~i ~\1 ~)I ~~,,~~! ~ ~ l~tl~~I ~!'i ~~:'.:\~~;1: OJc~'.l.~~i !;,~::~i~~·c t~~; i~,~~: 
tract aga111, and thus unL\\ 1-;t thr 1·opt• or skain. It is 
neressa1·y to conhfr~ t11.c h\ ist in iw ch a manner, that 
the tendcnry to nnt" ist 111 one pa1·t 111ay act agaiu;t the 
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same tr111lcnn i11 anolhrr and l.ia.lance it. The process, 
thrr('l'o1·e, ut' ;.ope-making is more complicated. 

']'Jie fii·st p:ll't or this prOCl"SS is spinni11g of rope.ya_ru~, 
tl1at is, twisting the hemp in the fi1·~t instance. 'l'l11s HI 
dam• i11 various wa)s, nnll with different machinery, ac
cul'lli11g to thl' 11atu 1·c or tl1c intemlcd CUl'thtge. 'Ve shall 
co11fl11c our tlrscl'iption to the manufarture of the larger 
kinds, surh as uc used fur the stamling :md l'unning l'ig-
ging ol' ships. · 

An alley or walk is inclosed for the purpose, about 
2CO fathoms long, and ol' a breadth suited to tl1e extent 
of tll(' manufactul'e. It is sometimes covered ahon. At 
the upper end of this rope-walk is set up the spinning
whrel, of a I< rm r m embli11g that in Plate CXXYI. Miser]. 
fig. 210. The band of this wheel goes over several rol
lers callc<l whirls, turning nn pivots in b1·ass holes. The 
Jlivots at one end come1hrough the frame, and terminate 
in littlr hooks. The\\hccl beingtur11cdby a\\inch, gives 
motion in one dir·cction to all those" hit'ls. The spinner 
has a bundle of dressed hemp l'Ollnd his waist, With the 
two ends meeting before him. The hemp is laid in this 
bumlle in the same way that women spread the flax on 
the distaff. There is great variety in this; but the gcne-
1·al aim is to lay the fibres in such a manner, that as 
Jung as the bundle lasts there may be an fqual number 
oftl1e ends at the extl'rmity, aud that a fibre may never 
otrc1· itselrdoutlle or in a bight. The ~}Jinnet· dr·aws out 
a proper number of fibres, twists tlil·m with his fingers, 
aml ha\ing got a suflirient length detached, he fixes it to 
the hook of a whirl. 'The wheel is now turned, aml the 
slain is t\\isted, bctoming what is called a rope-yarn, 
and the spinner walks backwards down the rope.walk. 
The part alrrady twistetl draws along "ith it more 
fibres out or lhe bundle. The spinner aids this with his 

~~~~;··~r~~;!T/,~i:i)~~~rn~1 ~~ 1~il~~·o~~.~~i~l~a~9 tt: ~::.~: 
ccme in CfJUally from both sides of his bundle, and that 
they ente1• always with their ends. antl nut by the mid
dle, which would double them. He should also endea
vour to ente .. every fibl'e at the heart or the yar·n. This 
will cause all the fibries to mix equally in making it up, 
and will make the work smooth, Lecause one end of each 
fibre is by 1his means \Juried among the rest, and the 
other eud only lit'S outward; and this, in passing through 
thr grasp of tlw spinne1·, who presses it tight wi1h his 
thumb and palm. is also made to lie smooth. The great
est fault that can be committed in spining is to allow a 
small thread to be h\ istt>d off from une side of the hemp, 
and then to cover this with hemp supplied from the other 
iSidc; for it is f'\•itlent, that the fibres of the etntral thl'eatl 
make vel'y long spirals, and the skin of fibr·es which 
,covers them must I.IP much more oblique, 'J'his cover
ing f.as but little connection with whllt is bdow it, and 
will easily be dt!htched. But evru \\Iii le it remains, the 
yarn rannot be stl'Ong, for on pulliug it, the middh~ }Jart, 
wliich lies the str·aightest, must bear all the strain, 
while tbe outer fibres that are lying obliquely, are only 
dra-.. n a little mol'e par·allel to tloe axis. This defect will 
a\\'~'ys hapven if the hemp is su}Jplied in a conside1·able 
body to a yarn th :1t is tlirn spinniug small. Into what. 
en.>r pat't uf the) at·n it is made to Pnter, it becomes a 
so1't uf Joost•ly cur1nertetl wI'ap11er. Such a ya1·n, when 
un1wisted a littlc1 will have the appearance ol fig. 211. 

s 

wl1ilc a i,'>nd yarn look• like Rg. 2 t 2. A good spinner 
thercfol'c cni!earnul's alwa) s to supply the liPmp in the 
form or a thin flat skain \\ilh his left hand, while his 
l'ight is cmployetl in grasping fi1·mly the yarn that is 
twining off, n111l in holding it tight from the whirl, lhat 
it may nut run lnlo loOJHi or kinks. 

Jt is evident, that both the J.rrangcment of the fibres 
and the drgl'ee o[ twisting depen<l on the skill an<l dex,. 
terity of tlie !ipinner. a1ul lhat he must be iustructec.I, not 
by a bonk, but by a master. The degree of twist depends 
on the 1 ate of the ~·hecl"s motio11, combined with the re .. 
trogade walk of the spinner. 

We may sup110 sc him arriH<l at the lower end of the 
walk, or as far ,,s is 11ecessuy for the it1tended length of 
his yarn. He cnlls out. and another spi1111rr immediate ... 
ly detaches the yurn rrom the !took of tlie wliil·I, gi\cs it 
to another, "'ho fa1Tirs it aio;ide tu the reel: and this se· 
cond spUrnr1· att<'ches his own hem11 to the" liirJ.J10ok. 
In the mran time, the first spi1mer keeps fast hold oftl1e 
end of his) al'll; 1'01· the hemp, l.ieing dl'y, is vtry elastic, 
and ff he we1·~ to let it go out of liis l1and, it would in .. 
stantly untwist, nn'l bC'come little better than ]oose l1crnp. 
Uc waits, therefur~. , till he sc·rs the rl'eler hegiu to tum 
the reel, and be gOPs slo\\ l} "l' the walk, keeping tho 
yarn nf nn equal tightnrss all the wny, till he <irrires at 
the \vherl, where he waits" ith his yarn in his hand till 
another spinner lrns finishNI his )'a1·11. 'J'lie first spin
ner takes it uft'the whirl -hook, joins it to J1is 0\\11, that 
it may follow it on tl1e reel, aud begins a new yarn. 

Rope-yarns, for the gl'catest part of the la1·ge rigging, 
are fl·om a quartrr of an inch to somewhat more than a 
third of an inrh in circumference, 01• of such a size that 
160 fathoms weigh from Sf 10 4 pounds when wl1ite. 
'The di {ff'nnt siz,·s of yarns are named from tht> number 
of them contained in a str:u1d of a rope of three inches in 
cil'Cumf'crrnce. Few are so ruarsr that 16 will make a 
strand of British ro1·dagc; 18 is not unfrequent for cable 
yarns, ur ya1•ns srun from harsh and coarse hemp; 25 is, 
we believe. the finrst size which is worked up forthe l'ig. 
gingof a ship. Much fim•1· arc indeed spun foreounding. 
lines, fisliin~-lincs, and many other marine uRes, and for 
the other demands of society. Ten good spinners will work 
up above 600 weight of hemp in a day; but this depends 
on . the wrather. In vel'y tlr·y weather tho hemp is very 
elastic, and nquil'es great attention to make smooth 
work. Jn the warmer climates the spinner is permitted 
to moisten the rag with which he graRps the yarn in his 
right hand fol' each yarn. No work can be done in an 
open spinnin~-walk in rainy weather, because the yarns 
would not take on the tar, if immerliately tarred, and 
would rot if kept on the reel for a long time. 

The srcond part of the process is the conversion of the 
yarns into what may \\-ith }>ropriety be cnlled a rope, 
cord, 01· line. That we may have a clear coure1>tiun of 
the prinriple which rrgulatrs this part of the prorcRs, \\6 

shall b-egin with the simplest vossiblr case, the uniun of 
two yarns into one Jine. 'l'his is not a vrry usual fabric 
for r·igging, but we select it for its simplicity. 

When hemp has hei'n split into very fine fibres by tho 
hatchcl, it becomes exceedingly sort and pliant, and af
tf'r it h:is lain for some titne in the form of fine yarn, it 
ma) bl" unrt>rlrd and thl'own loo!'e, without loosing much 
of its twist. Two such yaa·us may be put on the wbid of 
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a spinning-wheel, and thrown, like flaxen yarn, so as to 
make sewing thread. It is in this way, indeed, that the 
sailmakrrs' sewing thread is manufactut·ed; an.d when it 
bas b<cn kept on the reel, or on balls or bobbins, for 
some timr, it retains its twist as well as its uses re
quire. But this is by no means the rase with yarns spun 
for g1·eat cordage. The hemp is so elastic, the number of 
fibres twistrd together is so great, an<l the diameter of the 
yai-n (which is a sort of lever on which the elasticity of 
the fibre exerts itself) is so considerable, that no keep
ing will makethe fil>res retain this constrained position. 
The eud of a rope-yarn being thrown loose, it will im
mediately untwist, and this with considerable force and 
speed. It woulJ, therefore, be a fruitless attempt to twist 
two such ya1·ns together; yet the ingenuity of man has 
contrived to make use of this very tendency to untwist 
not only to counte1·act itself, but even to produce anuth_er 
and a pe1·1nan ent twist, which l'eqnire.s force to undo at, 
an<l which will recover itselfwlnm this force is l'emoved. 
EHrY pet'snn must 1•ecollect, that when he ha<l twisted 
a (JilCkthl'ea<l v~1·y harfl with his fingers between his 
J1ands, it' lie slackens the tlu·ea<l by bringin.g his han1ls 
nea1·er togcth(•1·, the pack thread will immediately cU1·I up, 
1·unning into l11ops or kinks, and will even twist HseJf 
into a 1rnat an•I firm Cut'd. 

'fhe component parts of a rope at'e called sirands, and 
the opcratir1n of uniting them with a pe1·mancnt twist is 
called laying 01• closing, the latter term being chiefly 
app1·0111·iatcd tu cables and other very large co1·dagc. 

Liues and col'dage less tha111 14 inches circumference 
aa·e laid at the spi11ni11;.;-wheel. The woa·kman fa.'itens 
the ends of each of two 01· three yarns to separate. whirl
books. The remote ends arc united in a knot. This is 
(Hll on one of the hook.:; of a swivel called the loper, re
presented in fig. 2LS, and care is taken that the ya1·ns 
are of equal length and twist. A piece of soft coril is 
put on the other hook of the lopel'; and., being put over 
a pulley sevct'al feet from the ground, a waight is hung 
on it, which stretches the yarn. When the workmen 
sees that they are equally streche<l, he orders the wheel 
to be turm·d in the same direction as when twining the 
yarns. This \Yould twine them harder; but the swivel 
of the loper gi"vos way to the strain, and the yarns im
mediately twist around each other, and fol'm a lin~ or 
cord. In doing this, the yarns lose theil' twist. This 
is restored by the wheel. But this simple operation 
would make a very bad line, which would be slack, and 
not hold its twist; for, by the turning of the loper, the 
strancls twist immediately together, to a great distance 
from the loper. By this turning of the loper the ynrns 
ar< untwistcil. The wheel reslOJ·es the irtwist only to that 
J1a1·t of the yarns that re1nains separate from the others, 
but cannot do it in that part where they arc already 
twined round each othe1·, because their mutual pressure 
prt·vrnts the twist rrom advaucing. It is, the1·eforr. nc
Ci'SSary to rrtartl this tendency t<\ twine, by keeping the 
yal'lls apart. This is <lune by a little tool called the top, 
rcpt·f'scntrd in fig. 214. 

IL is a truncated rone, having three ot• more notches 
along its sides, and a handle called the stall'. 'l'his i• 
}Hit between the strands, the small end 11ext tlrn lope1·, 
and it is pressed gently into the angle fol'meil by the 
) ai:ns flhich lie in the notches. Tile wheel being now 

turned, the yarns are more twisted, or hardened up, and 
their pressure on the top gives it a strong trndency to 
come out or the angle, and also to turn round. The 
workman does not allow this till he thinks the yarns 
sufficiently harilened. Then he yields to the pressure, 
and the top comes away from the swivel, which immedi
ately turns round, and the line begins to lay. Gradually 
yielding to this pressurf':, the workman slowly comes up 
towards the wheel, and the laying goes on, till the top is 
at last close to the wheel, and the work is done. I ri the 
mean time, the yarns are shortened, both by th~ twining
of each and the laying of the cord. 'l'he weight, there
fore, g1•adually rises. The use of this weight is evident .. 
ly to oblige the yarn to take a pl'oper degree of l\vist, 
and not 1·un intQ kinks. 

A cord,ot• line, made in this way, has always some 
tendency to twist a little more. However little friction 
there may be in the loper, there is some, so that the
turus which the cord has made in the la) ing, arc not 
enough to balance completely the elasticity of the yarns; 
and the wci.~ht being appended, causes the strands tu be 
more neal'ly in the direction Bf the axis, in the same 
manner as it would stretch and untwist a little any rope 
to which it is hung. On the whole, however, the twist 
of a laid line is permanent, and not like that U(lOn thread 
doubled or thrown in a mill, which remai ns only in co.n .. 
sequence of the great softness and flexibility or the yarn. 

r1'fle process for laying or closing large COJ'dagc jg 
considerafJly different from this. Tlie strands of which. 
the rope is composed consist of many yarns, and rcqoi1·e 
a considerable degree of hardening. This cannot be dol\e 
by a whirl drh'cu l>y a wheel-band; it requi1··-~~ the pow
er or a crank turned by the hand. The st1·ands. when 
properly hardened, become very stiff, and w11en !Jent 
rflund the top. are not able to transmit force enough fua• 
laying the heavy and unpliant rop• whirh forms bt•.yond 
it. The elastic twist of the hardened strands must, there
fo1·e, be assisted by an external force. All this requires 
a different machinery and a different pl'ocess. 

At the upper end of the walk is fixed up the tackle. 
board, fig. 215. This consists of a strong oaken plank 
called a breast-hoard, having tlll'ee 01· more holes in it, 
such ·as A, B, C, fitted with IJrass or iron plates. Into
these Rl'e put iron cranks, called heavers, whirh have 
hooks or forelocks, and keys, on the ends of their spin
dles. They are placed at such a distance from each 
other, that the workmen do not interfere with each other 
while turning them round. This breast-board is fi'!te'd 
to the top of strong posts well secured l>y struts 01· braces 
facing the lower end of the walk. At the l<>wer end is 
anothet• breast-board fixed to the upright posts of a 
sle1lge, which may be loaded with stones 01· ot l.1l'I' weights. 
Similar cranks a1·c placed in the holes of this breast
board. The whole goes by the name of th<' sledge; (see 
fig. 216.) The top necessai·y for closrng large cordage is 
too heavy to be held in tile bnnd: it thcref1u·c has a ionao 
staff, which has a truck on the end. This rests on th~ 
ground; but even this is not euough in laying g1·ent cables, 
The top must be supported on a ca1-ringr, as shown in 
fig. 2 t 7, where it must Jie very stearly, and it needs at
tendt'nce, because ~he master workman has sutlirient. 
ernpluyment in attending to the manner in which the 
tl:rands close behind the top, aMd in helping them by n .-. 
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nous m~Om?s. The top ir:;, thcrrfore, fiud to the cal'riage 
b) lash111g Its stalf to tho two upright post,. A piece of 
fWft 1·ope, Ol' stt·ap, is attach eel to the handle of the top 
by t hc middle, and its two rntls are brought back anil 
\\Tapped several times ti!{llt round the rope, in the tJi
l'<'Ctiou of its t.'\vist, a11cl l.wund <lnwn. This is shown o:\t 
\V, a11ll it greatly assists the laying of the l'ope by its 
friction. This both keeps the top from flying too far 
from the pornt of union of the st..ands, an<l bl'ings the 
stl'anc.ls tnol'C l'Cguhu-ly iuto their places. 

'l'he fil'st ope1·ation is war·ping the yarns. At each 
cm! of the walk are frames called warping frames, 
wl11rh carry a gr·cat numllcr of reels or wi11rhes filled 
with rope-yarn. The foreman of the walk takes off a 
yarn end from each, till he has made up the number ne
cessary for his rope or st1·and, and b1'inging the ends 
togt•thcr, he passes the whole through an iron ring fixed 
to the top of a stake driven into the g1·ound, and draws 
them through: then a knot is tied on the end of the bun
~le, and a workman pulls it through this ring till the 
rntendrd length 1s drawn off the reels. The end is made 
fast at the bottom of tho walk, or at the sledge, and the 
foreman comes back along the skain of yarns, to see 
that none arc hanging slacker than the rest. He takes 
up i~ his hand such as arc slack, an1I draws them tight, 
keeping them so till he reaches the upper end, where he 
cuts the yal'ns to a length, again adjusts theil' tiglilncss, 
and JOlllS them all togrthel' in a knot, to which be fixes 
the hook of a tackle, the other block of which is fixed to a 
firm post, called the warping.post. The skain is well 
stretched by this tackle, and then separated into its llif
ferent strands. Each of these is knotted apart at both 
ends. The knots at their upper ends are made fa.st tu 
the hooks of the cranks in the tackle-board; and those 
at the lower enlls arc fastened to the cranks in the 
•lcuge. The sledge itself is kept in its place by a tackle, 
by which the stranlls are again stretched in their places, 
mul every thing adjusteu, so that the sledge stands 
square on the ,,,,,lk, and then a proper weight is laitl en 
it. The tackle is now cast off, and the cra11ks are turned 
at both encls, in the contrary direction to the twist of 
the yarns. (In some kinds of cor1lage the cranks are 
turned the same way with the spinning twist). By this 
the strands ar? twiste~ and hardened up; and as they 
tontl'art by tl11s operation, the sledge is. llragged up the 
walk. When U1e foreman thmks the strands sufficiently 
hartlrnrd, winch he Pst1mates by the motion of the sledge, 
he orclers the heavers at the cranks to stop. The midllle 
strand at the sledge is taken olf from the crank. This 
crank is taken out, and a stronger one put in its plare 
at D, fig-. 216. The other stranlls are taken of from 
th('ir cl'anks. and arc all joined on the hook which is now 
in the middle hole. The top is then placed between the 
st1:ands, anc.l being pressed home to the point of their 
unwn, the carriage is placeU under it, and it is fi1·rnly 
fix~d llown. Some wright is taken olf the sledge. The 
he,\\'{'1·s now 1.Jegm to tur·n at IJoth ends. '!'hose at the 
tat·k\C'-buarcl continu!' to t111·n as they did brfore• but 
!~~:i~e~~~:rat tl1~ slt:dge turn in the opposite direcu'on to 

. motwn; so that tlw c1·anks at both ends are 
now tul'lung .one way. By the motion of the sled c
cra~k the top ts f~1rced away from the knot, and the i·fpe 
beg111s to close. rt1e hearing at U1e UJl1>er end resto1·es 

to the strand the twist which they are constantly losing 
by the _1.ayrng of the rope. The workmen judge of this 
by. mekrng a chalk mal'k on intermediate 1>oints of the 
st1 ands, \\here thry lw ?" the Rtakes which at'e set up 
along the walk for their sup11ort. If the twist of the 
strands is diminished by the motion of closing, they will 
lengthen, and the chalk mark will move away from the 
tackle.board; but if the twist increases by turning the 
cranks at the tackle.board, the strands will shorten and 
the mal'k will come nearer to it. ' 

As the closing of the rope advances, the whole shortens 
and the sledge is dragged up the walk. The top move~ 
faster, ~nd at last_ reaches the upper rnd of the walk, the 
l'Ope bcrng now la1tJ. Jn the mean time, the sledge has 
movell ~everal fatboms from the place where it was when 
the laymg began. 

These motions of the sledge and top mnst be exactly 
adjusted to each other. The rope must be of a certain 
length. Therefore the sledge must stop at a certain place. 
At that moment the rope shoulll be laill; that is, the top 
should be at the tackle-boarll. In this consists the ad
dress of the fo1·eman. He has his attention directed both 
ways. He looks at the stranlls, and when he sees any of 
them hanging slacker between the stakes than the others, 
he calls to the heavers at the tackle- boa1·d to heave more 
upon that strand. Ile finds it more difficult to regulate 
the motmn of the top. It requires a considerable force 
to keep it in tile angle of the stranc.ls, and it is always 
disposed to start fur·ward. To prevent or check this, 
some straps of soft rope are Lirought rounll the staff of 
the top, anc.l then wrapped several times round the rope 
behinll the top, an1l kept firmly llown by a lanyard or 
bandage, as is slrnwn in the figure. This both holds back 
the top, and greatly assists the laying of the rope, caus
ing the strands to fall into their places, anll keep close 
to each other, which is sometimes very c.lifficult, especi
ally in l'opes composed of more than three strands. It 
will greatly improve the laying the rope, it the top has a 
sharp, smooth, tapering pin of hard wood, pointed at the 
end, projecting so far from the middle of its smaller end, 
that it gets in Octwcen the strands which at'e closing. 
This sup11orts them, and makes their closing more gra
dual anll l'egular. The top, its notches, the pin, and the 
warp or strap, which is lapped rounll the rope, are all 
smeared wilh greaie or soap to assist the closing. The 
foreman jnllges of the pl'ogress of closing chiefly by his 
acquaintance with the walk, knowing that when tlie 
sle.dge is ab1•east of a certain stake, the top should be 
abreast of a ce1·tain other stake. When he finds the top 
too far down the walk, he slackens the motion at the 
tackle-board, and makes the men turn briskly at the 
sledge. By this the top is forced up the walk, and the 
laying of the l'ope accelerates, while the sledge remains 
in the same place, because the strands are loosing their 
twist, a11d are lengthening, while the closed rope is short .. 
ening. When, on the other hand, he thinks the top too 
far auvanced, anll fears that it will be at the head of the 
walk befol'e the slellge has got to its proper place, be 
makes tile men heave bl'isk.ly on the strantls, and the 
heaver• at the sledge.crank work softly. This quickeM 
the motion of the sleclge by shortening the strands; and 
by thus compensating 1<bat bas been overdone, the sledge 
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and top come to their places at once, and the work ap
pears to answer the intention. 

When the top approaches the tackle-board, the heav
ing at the sledge could not cause the strands immediately 
behind the top to close well, without having previously 
prod need an extravagant degree of twist in the interme
diate l'Ope. The effort of the crank must therefore be 
assisted by men stationed along the rope, each furnished 
with a tool called a woolder. This is a stout oak stick, 
about three feet long, baving a strap of soft rope-yarn 
or cordage fastended on its middle Qf end. The strap is 
wrapped round the laid ro11e, and the workman woa·ks 
with the stick as a lever, twistinp; the rope round in the 
direction of the crank's motion. The wooldet·s should 
keep their eye on the men at the crank, and make their 
tnotion correspond with his. Thu~ they send forward 
the twist produced by the crank, without either increas
ing or diminishing it, in that part of the rope which lies 
between them and the sledge. 

Such is the general and essential process of rope. 
making. The fibl'es of hemp al'e twisted into yarns, that 
they may make a line of any length, and stick among 
each othel' with a force equal to their own cohesion. The 
yarns are made into co1·ds of pcl'manent twist by laying 
them; and that we may have a rope of any degree of 
strength, many yarns are united in one strand, for the 
same reason that many fil.u·es were united in one yarn; 
and in the course of this process it is in our power tG 
give the 1·ope a solidity and hardness which make it l~ss 
penetrable by water, which would rot it in a sho1•t time. 
Some or these purposes are inconsistent with others; and 
the skill of a rope maker lies in making the best com~ 
pensation, so that the l'ope may on the whole be the Lest 
in point of strength, pliancy, and duration, that the 
quantity of hemp in it can pt·oducc. 

The full owing rule for judging of the weight which a 
rope will beat• is not fat• from the truth. Jtsupposes them 
rather too stl'ong; but it is so easily remembered that it 
may be of use. 

Multiply the circumference in inches by itself, and 
take the fifth part of the product, it will exp1·ess the tons 
which the ro1le will carry. Thus, if the r·ope has 6 inches 
cirl'Umfe1·rnce., 6 times 6 is 36, the fifth of which is q .. 
tons; apjlly this to the rope of S-h on which si1· Clia1·les 
Knowles made his experiments 3-} x Sj = 10,25, t of 
whirh is 2.05 tons, or 4592 pounds. ft lu:oke with 4550. 

This may suffice for an account of the mechanical part 
of the manufacture. But we have taken no notice of the 
operation of tarring; and our reason was, that the me
thods practi~t:tl in diffel'ent rope.works are so exceedingly 
lliffel'tmt, that we could hardly enumerate them, or even 
give a gene1·al accou11t of them. It is evidently pl'oper 
to ta1· in the state of twine or yam, tllis being the only 
way that the hemp could Ue unifo1·mly prnetrated. 'l'h ~ 

yam is made to "' ind off one reel, and having passed 
through a vessel containing hot tar, it is wound upon 
ano1he1· reel; and the supe1·fluous tar is taken off by 
passing tl1rnugli a hole sm·1·ounded with spongy oakum; 
or it is tarred in skains or hauls, which a!'e d1·awn Uy a 
cap~tcrn tlmiugh the t;u·-kettle, and tlu·ongli a hole 
for1111·tl of t\\o plait's of metal, l1eld togetl1er by a lever 
lmttlf'd \\ilh a v.ci.r;ht. 

It is established beyond a doubt, that a tal'l'ed cordage 

when new is weaker than white, and that the difference 
increases by keeping. The following experiments were 
made by Mr. Du Hamel at Rochefort on cordage or three 
inches (French) in circumference, made of the best Riga 
hemp. 

. August 8, 1741. • 
Wlnte. Tarred. 

Broke with 4500 pounds. S400 pounds. 
4900 ssoo 
4800 S250 

April £5, 174S. 
4600 5500 
5000 S400 
5000 5400 

5800 
4000 
4200 

Sept. s, 1746. 
5000 
2700 
2800 

A parcel of white and tarred cord&ge was taken out of 
a qua~tity which had been made February 12, 1746. It 
was laid up in tlJe magazines, and comparisons were 
made rl·om time to tirq.e as follows: 

White bore. Tarred bore. Differ. 
l'746, Ap1·il 14, 2645 lbs. 2512 lbs. SSS. 
1747, May 18, 2762 2155 607. 
1747, Oct. 21, 2710 2050 660 
1748, June 19, 2575 1752 823 J 
1748, Oct, 2, 2425 1837 588 , 
1749, Sept. 25, 2917 1865 1052 

1. ~,';;a?~l~t:~~1r~:~~ ~l~a~o!1\ii~ u~~c!~:~i:: j~xt~~~~~~~r~ 
more durable than tarred. 2. That it retains its force 
much longer while keµt ir1 store. s. rrhat it resists the 
ordi~1ary injuries of the weather one-fourth longer. 
~e know this one remarkable fact: in 1758 tbeshl'owds 

and stays of the Sheer hulk at Portsmouth dock-yard 
were over-haulecl, and when the worming and service 

~~1.!x~1~?1~\~:'t1~~c?to~=~~e~~,~:~~ t~o~~s:fth~;i~=e~~r1o~~1~ 
to have bc~11 formerly the shrowds and rigging of the 
Royal WiH1a111, or 110 guns, built in 1715, and rigged in 
1716. ~he was thought top-heavy, and unfit for sea, 
a~d unr1gged, and lie1· stf")res laid up. Some few years 
alterwards, her shrowds and stays were fitted on the_ Sheer 
hulk! wl.1crc tiley remained in constant and very hard 
service fur about so years, while evef'y tarred rope about 
hel' llacl been repeatedly renewed. 

Why then do we tai· col'<iagel rt is chiefly serviceable 

~~~·t~:~,le:n~:~!r~~~~~e~~ck!~'11~v!~!~~1::u/~abr:Fu~~t~~~11~!Z 
ti on is, 1. That white cordage, exp11srd to be altcmately 
;'~ry wet and dr~·, i~ weaker· .than tal·red cordage. 2. 
I hat c01·dage wluch is supcrficrnlly tarred is constantly 
stronger than what is tarred tliroughout, and it rrsiRts 
better the allrrnatives of \Yet ant1 clry. The shrowds of 
tLe Sheer hulk were well taJ'l't'll and Lla<' ked, so that it 
was not known that th t y werr of white cot·cla.;<'. 

Attempts hav~ been made to inrTeasr th<' strength of 
COl'd~ge ~y tannmg .. Out although it r·cmains a constant 
practice 111 th.e mar:rnla.eturc of nets, it does not appeat• 
tliat.much addition, citl1e1: of strength or dm·ability, ran 
be g1ve11 to cordage by this means. The trial has been 
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made with great care, nm! by persons fully able to con
duct the process with propriety. But it is found thal the 
yarns take sn loug timr: in tlrJiug, and arc so much hul't 
by d1·,·ing slowly, that Lh"' room i·equircd for a consitle1·
ablc rope-woJ"k wnulcl he immense; and the improvement 
of the cordag~ i<; hut triff111g, and even equi\•ocal. 

ROSA, the rose, a genus of lhe puJyg) uia order, in the 
icosandria class of plants. and in tl1e natural method 
ranking under the 35th ord, r, sentirosre. '!'here are five 
petals; the cal) x is urceulatctl, quinquditl, caruous, and 
straitenccl at the neck. rrhc seeds uc numerous, hispid, 
and aflixrd to tl1c i11side of the calyx. The sorts of roses 
are Vfl'Y numcrnus; ancl the l.lotanists find it very diffi
cult to tlrterminc with acuracy which are species and 
which are Val'icties, a~ well as which are varieties of the 
respective species. On this account Linna:rns. an<l some 
othrr eminrnt authors, al'e inrlincd to think that there is 
only one l'Cal species of t·ose, which is Jlhc 1·osa canina, 
m• dog-rose uf the hedges, and that all the other sol'ts u1·e 
accidental varieties of it. Accor1ling, however, to the 
present ar1·angemrnt, they stand dh·ide<l into 40 suppos
ed species, rach com1H'chcnding varieties, which in sume 
sorts are but few, in others numerous. The most remark
able species, and tbei1· \'arictics, according to the ar
rangement of rnodel'n botanists, arc as folluw: 

i. Tlie cani11a, caTiine rose, wild dog-ruse of tl;c hed
ges, or hep-tree. There arc two varieties, red-O.owc1·ctl 
and white-flowered. They gmw wild in hedges abun
dantly all over the kingdom; and am sometimes admit
ted into gardens; a few to increase the val'iety of the 
sin ubbery collection. 

2. The alba, 01· common white.rose. The val'ictles 
arc; large tluuble white rose; dwarf single white r11se; 
maidens-blush while l'Ose, being large, p1·oduced in clus
ters, and of a white and blueish-red coluur. 

9. 'l'he gallica; 01• Gallican rose, &c. 'I' his species is 
Tery extensive in supposed varieties, sevel'al of "hi ch 
11aYc been forme1·ly considc1·ed as distinct species, but are 
now ranged among the varieties of the Gallican l'osr, con. 
sisting of the following noted varieties. 

Common red uffirinal rose. Rosa mundi (rose or the 
world) or stri pell t'cd rose; York and Lancaster varic· 
gated rose; monthly rose, protlucing middle-sized, mode
rately-double, ~elicate flowers, of different colours in 
the varieties. The varieties ue, common red-Howered 
monthly rose, blush-flowered, white-Bowered, stripe
flowered: all of which blow early and late, and often p1·0· 
duce flowers several months in the year, as May, June, 
and July; and fre~ucntly again in August or September, 
and sometimes in fine miJd seasons, continue till Novem
ber or December. Hence the name monthly rose, dou
llle virgin rose. 

4. The damascena, including the red damask rose, 
white damask rose, blueish Belgic rose, red Belgic rose, 
Velvet rose grows three or four feet high, armed with 
but few prickles; producing large velvet-red flowers, 
comprising semidouble and double varieties, all Yery 
beautiful roses. Marbled rose grows four or five feet 
.high, having brownish branches, with but few prickles; 
and a large, double, finely-marbled, red tlowea·. 

5. The lutea, inrluding the red and yeUow Austrian 
rose, yellow Au•trian rose, double yellow rose. 

6. The centifolia, or hWldred leaved red rose, &c. 

The varieties are; common Dutch hundred-leaved rose, 
blueish hundrcd-lca>ed rose. 

7. The provincialis, 01· l,rovencc rose. The va1•ietics 
are; common red Provence rose, and 1>ale Provence rose; 
both of which having Jars-er and somewhat looser petals 
than the following sort. Cabbage 1'1·0.-encc rose, ha\'ing 
the petals closely folded over one anothea· like cabbages; 
Dutch cabbage rose, rnry large, and cabbages tolerably· 
childing l,1·ovcnce rose; g1·cat royal rose, producing r'C~ 
markahly large, somewhat loose, but very elrgant llow
Cl'S. All tl1esc are lw-ge double red llowrrs, somewhat glo
bular at f11·st blowing, becoming grad uall) a little spread
ing at top, and are all vel'y ol'llamcntal frag1·ant r11scs. 

8. 'fhe muscosa, 01· moss l'roHncc rose, sup1.o,ed by 
some a variety of tlie common rosr, having the calyx and 
upper part of the peduncle surrounded \\ ith a a·ough 
mussy-liko substance, effecting a curious singularity. 

9. 'l"hc cinnamomea, 01· ciunamon rose. 'l"'hcre are 
varieties with double-flowers. 

10 •. The alpina,or AII!ine inermoue rose. This species, 
as bewg free from all krnd of at·mature common to the 
oth~r s<1rts of roses, is esteemed as a singulal'ity· and 
from tlu!j property is often called the vfrgfo ruse. ' 

&c~ ~,.:~~~e si~a~·~l!~;i1t ~~cf~:~l~i'u:r ~n11o~·e~!l:~~"!~ri:~~:~ 
arc; dwarf Pennsylvania rose, with single and double 
re ... ! _flowers. A111e1·ican i>ale-rcd rose. 'l'his species and 
var1ctlCS g1•ow natu•·ally in different pa1·ts of North 
Am?1·1ca; _the~ effect a fine va1·iety in our gardens, and 
are 111 est1mat1~n f~r their .1atc-6owcring property, as 
they often contmuc rn blow from August until Octobt·t·; 
3:ntl the fl~wers are succeeded by numerous red bct·ry· 
like hr11s rn autumn, cau&ing a val'jcty all winter·. 
. 12. 'fh ~· villosa, m· v1ilose apple-bearing rose, grows 

~1x or c1g11t feet high. This S}H'Cies mel'its admittance 
!nto. c~try collection as a cu1·iosity for the s111gulari!y of 
its frm.t, lwth for variety and use; for having a thick 
pulp ol au agreeable acid relish; this ' is often made into 
a tolerably goo~ sweetmeat. 

J 3. The pimpinellifolia. or burnet-leavcd rose. There 
arc varieties with red flowers, and with \\<hite flowers. 
They grow wild in England, &c. and are cultivated in 
shrubberies for va1·iety. 

14. The spinosissima, or most spinous, dwarf bur
net-lcaved rose, commonly called Scotch r•.se. The va. 
rieties are: common white-ftowe1·ed, red-flowered, striped
flowered, marble-flowered. They grow naturally in 
England, Scotland, &c. The first variety 1·ises near a 
yard high, the ,others, but one or two feet, aJI of which 
are single-flowered; 'but the flo'"'rrs, being numerous all 
ovel' the branches, make a pretty appearance in the col
lection. 

15. The eglanteria, eglantine rose, or sweet-brier. 
The varieties are; common single-:ilowercd, semi-double
flowered, double-flowered, bl•1eish double-flowered, yel
low dowered. This species grows naturally in some parts 
of England and Switzerland. It claims culture i11 every 
garden for the odurirerous )Jroperty of its leave&; and 
should be planted in the bor~e1"S, and other compartments 
eontiguous to wa.lks, or near the habitation, where the 
plants will impart theil' refreshing fragrance very pr<>
fusely all around; and the young brani·hes are excellent 
for improYing the odour of nosegays and bowpols. 
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16. The moschata, m· musk-rose, supposed to be a 
ve.ricty only of the ernJ"-green musk-rose; has all the 
branch!'f! terminated by large umhellate dusters or pure 
\\hite mask-sr.:ented flowcr·s in August, &.c. 

17• rrhe aempcrvircnt,or nergrecn musk-1·osc. The 
sempervi1·cnt proprrty or this ~lega~t species renders it 
a curiosity among the rose lr1be: 1t also makl's a fine 

~,i;:e;;~i1~c:o~! ~n~~~~,~~~f ~~:l~~-m~1~f~·~:~.011 ;~~~~·i=~~~ 
cies and va1·iety Hower in August, and is l'emarkable 
for p1 nducing them numerously in clusters, continuing in 
succession till October or 1'ovemlJe1'. 

18. The semper flower~. or deep-red Chiua rose, a 
most beautiful lillle plant, antl well deserving the epi· 
thet ol e' er-blowi11g. 

19. The chinensis, or pale China rose, which flowers 
almost the "hole year. 

'l'hese two last species were supposed to be so tender, 
as always to requil'e the shell.el' of a g1·een·house; but 
we can say from cx1w1·il'nc·c that they are nearly as liat·dy 
&s any of our English J'oscs. . .. 

1.,he white 011d 1·cd rosrs are used rn mcd1cmc. The 
fornu•1• distilled with watt!r yields a small pm·tion ot a 
)Jut' raccous oil, whm1e ffavour exactly l'f'Sembles that of 
thc.l'oses tlicmsf'h'cs. rl'his oil, and the distilled water·, 
m·e very useful and agreeable c?rdi_als. The~c 1·oses. als~, 
besides the cordial and arom_attc v1rtu~s wluch re~tde m 
thei\' volali\e parts, h:1.ve a_nuld purg~t1_ve o~c, ,~1~1ch re. 
mains entire in the dccoction afle1· thst1llatmn. I he 1·cd 
rose, on the l.0~1trary, has an astringent and gratefuHy 
corroborating virtue. 

ROSI<:. See RosA. 
ROSEMARY. See llosMARINUS. 
ROSIDULA, a genus or the dass and ol'<lcr pentan

tlria monogynia. 'The ca~yx ts five-kavctl; cot·olla tive. 

~~~~:.~c~~ 1 , 1~~1 ~1~~~~es~c~~\:~~.~~~{icocs~1;1~~~1t ~~~·~71~v~::,~: 
ROSMARIN US, rostwary, a genus of the 11h.Htog}111a 

orc~~~dinr~::~i~~1:1~1~:1.~11~=s4~~~ ~.lr~~t:: :~~lii~~l~~~00~at~!t~! 
~~~·o;la is uneq~al, with its u.-P~ 1 Hp llipartitr; the Ula-

~.ri~ts ~~~1 !:'.~~,1~~::~:~i)r~~e~,t~l~rtl1~r~~1i~~~~~
1 ~11~1~:;~~!~ 

,.;l~r;-e arc two va1·iPties, of the first surt, one with white 
sll'ipt>d leaves, callrt.I the silver rosema1·y, and _the other 
with yellow, wl1ence it is called the golt.1-str1pec.l ruse. 
mat·y. These plants grow naturall) in tl11.• &outl1crn 

~:~·~~ ~~irs"~~~~'u,~r:!:~: ~;:~y 1t~~~r;e ~:!~~~·~i,~J~~;, ~:~~ 
pm·fUme the air in such a manner as to be smelt at a 
gl'cat distance from th<' l~uul. Th~y a1·e, ~1owevc1·, h~1·dy 
enough to brar the rold ul our ord111a1·y "111te1·s, pr~vuJctl 
thry are 11lantcd 1qmn a poo1·, dry, gravdly s111I, . . on 
\\ hich tht>y all enclnrr the cohl much b1t1r1· th au w a 
richer grna.nd, whct·c, growi11g more vignr·uusly in sum. 
m<'r, thry are mo1·e apt to lit' iitiu1·cd b). frost i11 wint4.•1·; 
not· ,, ill UH~) have surh a Sll'Ong aromatic scent ac; those 
en a t11·y a11c.I Darren soil. 'l'hey are to be propagated 
rith<'r Liv slips or cuttingc;. 

Roi.cr1;a::u·y hac; a fra$;rant smrll, an11 a warm pungent 
. bittcr+,h tash•, npproad11ng to thosr of lavt.·ntle1·: the 

lea,·cs anti tnulcr tups al'l" ~trongrst: nrxt to thosr, the 
cup of the Ou\\cl'; tht fluwel's themselves arc considcra-
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bly the weakest, bat most pleasant. Aqueous liquors 
extract a great share of the vil·tues of the rosemary Iean~s 
by infwsion, antl elevate them in distillation: nlon~ with 
the water arises a consitle1·able quantity of c.ctsential oil., 
or an agreeable stron.i; penetrating smell. Pure spirit 
extracts in great perfection tlie whole a1·omatic tla\'our of 
the rosemar·y, and elevates very little of it ill distillatioa. 
Heare the resinous mass left upon exh·acting tbe spirit,. 
proves an cll'gant aromatic, very rich in the peculiar 
qualities or the plant. The Dowers or rusemal'y give 
o\·er great part of their ftavour in <listillation \dth pure 
spirits; by watery liquors, thcil' fragrance is much 111jur ... 
cd; lly beating, destroyed. 

ROTALA, a genus or the monogyni•. order, in thrtri
andria class of plants. The calyx is tl'identate: thl're is 
no corolla; the capsule is trilocular aml pol_rspr1·mous. 
1.1 hcre is one species, au annual of the East 1mlies. 

RUTANG. See CALAMUS. 
ROTA'l'lON, in geometry, a term chiefly applied to 

the circumvolution of any sutface round a fixed auc.I im
moveable line, which is called the axis nf its rutJ.ti n; 
and by such l'otations it is, that solic.ls are cunt:eiveU to 
be generated. 

'fhc late ingenious M. de l\foivre shows how solicls,. 
thus genel'atcd, may be mt>as111·ed or culled. His me· 
thod is this: fol' the flux ion of such solids, take the pro
duct of the fluxion of the allsciss, multi11lietl by the cir. 
cular base; and suppose the ratio of a s<1ual'e to the cir· 

de iusCl'ihed in it to be~: then the equation expressing 

the nature of any circle, whose diameter is d, is yy = 

dx - xx. Therefore 
4dxx ;:- X"x is tho t!uxion or a 

portion of the sphere; and consequently, the portion it. 
self 4 !dxx - xtx3, and the circumscribed C) lintier is 
4dxx-xl 
--,-, -; and therefore the portion of the sphere is 

to the pl'oportion o[ tho circumsrribed cylender, as !d -
j-cto d-x. 

ROTlilA, a genus or the class and order sygenesia 
pul)gamia ooqualis. The calyx is many-lcavet.I in a sin .. 
gle row; woolly recept. in the ray chaffy in the disk vi(. 
lose seeds; in the ray bald in the disk pappose. There 
is one species. 

ROTU:S DO, or RoTuNoo, in architecture, an appel· 
lation giHn to any lluilding that is rount.I both within 
and without, whether it is a churcl1, a saloon, or tho 
like. 

ROTTBOELLJA, a genus or the digynia order, in 
thr trianclriaclass of plants. 'l'he rachis i'ijuintell, i·ound
ish, and in many cases faliform: the caly:\. 1s O\·ate, Ian. 
ceulatct!, ila.t, simple, or bipartite; the florrts arc alter
nate on the wint.ling racbis. There a.1·e Ji s1,ccics, gras. 
ses of Arrira and the East Indies. 

ROTTEN-STONE, a mineral'fouml in Derbyshire, 
anrl 11;,;erl by mechanics for all sm·tsof finer grinding and 
po!ishing, anti 'iu111etimes for rutting of stones. Acco1·tl· 
i11g to Ferlle1·, it is a tripoli mixed with calcareous carU1. 
St•c T1uPoL1 

ft OUN D, in a military sense, signifies a wa1k whirh 
some officer, alteuded with a pa1·ty of suhliers, takes ia 
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a fol'tificd place around the ramparts, in the night-time, 
in 01·tlrr to see that the ceuh·ics arc watchful, and e\'CJ'Y 
t.hing in good Ol'del'. . 

The rcntt·ics are to challrnge the rounds, at a dis
tance, and 1·cst their arm Ii as they pass, to let none come 
uea1· thrm; and when the l'ound comes nea1· the ~ua•·d, 
the ccntry calls aloud, who comes there? and Oeing an
swered, the rou1H.ls; he says, stand; aud then calls the 
corporal of tile gua1·d, who draws his sword, and calls 
also who comes thrre? aml when he is answered, the 
1·ounds, he who has the word advances, and the col'poral 
1·eceives it with his swol'd pointed to the giver's breast. 
In strict garrison the 1•ounds go every quarter or an hour 

RODN OELAY, a kind or ancient poem, thus termed, 
according to Menage, from its form, because it turns 
back again to the ficst verse, and thus goes round. This 
poem is little known amon,i; us, but is very common 
among the French, who call it rontleau. lt consists com
monly of thirteen verses, eight whereof are in one rhyme, 
and five in another. It is divided into couplets, at the 
end of the second and tl1i1·d or which the beginning of the 
l'Oundelay is repeatc<l, and that if 11ossible iu au equivo
cal or pausing sense. 

ROUT, in law. See RrnT. 
RO USS!!:A, a genus of the trtrandria monogynia 

class and order. 'l'he calyx is fuur-leand; corolla one
}>Ctalled, bell-shaped, fou1·-clrft, inferior; berry quad1·an
gular, many seeded. Thc1·e is one species, a small shrub 
of St. Mauritius. 

ROXBURGllIA, a genus or the ortandria monogynia 
class ancl 01·der. The calyx is fom·-leavcd; col'olla four
pctallcd; nectarlnt>s four, awl-sl1aped; anthers li1war; 
capsule one-celled, two-valved; seeds many. Thel'c is one 
spt>cirs native of Coroma111.ld. 

ROYENIA, a genus ol' the tligynia ortler, in the de
camh·ia dass uf plants; and in the natm·al method rnnk
ing- under the 18th order, Uicut·nes. The calyx is u1·. 
ccolated; the cor·ulla monopctaluus, with the limb revo
luted; the capsule is unilocular am) quadrivalved. Thel'e 
are se\'en species, her-Os of the Cape. 

RUBIA, madder, a genus of the monogynia or<ler, in 
the telrandia cla<.;s of plants; and in the natural mdhud 
ranking under the 4 7th order, stellatre. The corolla is 
monopctalous and campanulatct.1; and there are two 1110-

nosp<>t·muus benies. '.l'he1·e arc se\Cn species, of which 
the most 1·emarkal>Jc is the tinctorum, or dyer's mad
il<>1·, so much used by the dyers and callko-1.u·inters. 
'!'his hath a perennial root, and annual stalk: the root is 
composcc.I of many long, thick, succulent filn·es, almost 
as large as a man's little finge1·; these are joined at the 
top in a head like asparagus, aud run very deep into the 
ground. ~--l'om the uppe1· part, 01• head of the mot, come 
out many side-root:s, which extend just under the sur
face of the ground to a great distance, by which it pro
pagatrs vel'y fast; fo1· these send up a grrat number of 
shoots, "hich, if ra1·cful!y taken off in the spring soon 
after they ar& above ground, become so many plants. 
These roots are of a 1·edtlish colour, somewhat trans
p:ll'ent; and have a yellowish pith in the middle, which is 
tough, and of a Oittel'ish taste. From thic; root al'ise 
many large four-cornered jointed stalks, which in good 
la11d ,~· iJI grow fh·c or six feet long, and, ifsuppot'ted, 
someumes seven 01· eight: they are armed with sho1't 
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herbaceous prickles; anti at earh joint are placed five or 
six spear-shaped leaves: theil' upper surraces are smooth; 
the l>ranches are terminated Uy loose branching spikes 
of yellow flowers, which are cut into four parts resem
bling stars. These ap11ear in June, and are sometimes 
succeeded by seeds, which selclom ri11e11 in England. 
Ftu• its principal uses, see DYEING, an<l CALICO PRINT
ING. 

l\Iaddcr-root is used in medicine. The virtues attri
buted to it are those of a tlrtcrgent and averient; whence 
it has been usually ranked amoug the opening roots, 
anti recornmendccJ in obstructions of the viscer·a, parti
cularly al' the kidneys in coadjulations or the blood 
from _falls or. bruis_es, in_ the _jaundi?c, ~nd beginning 
d1·ops1es. It 1s an ingredient m the 1cte1•1c dccoction of 
the Edinburgh pharmacopreia. 

It is observable, that this root taken internally, tinges 
the urine of a deep red colnur; a11d in the Philosophical 
Transactions we have an a1 cuunt of its producing a like 
effect upon the bnnes of animals who ha<l it mixed with 
theit· food: all the bones. p.u·ticulady the more solid ones, 
were said to be changl:d, both externally anti internally, 
to a deep red; l>ut neither the 01:shy uor ca1·tila.~inuus 
parts suffe1·ed any altc1•ations: some of these bones ma. 
cerated in watel' for mauy weeks together, and after. 
wards steeped and boiled in spirit of wine-, lost none of 
their colour, nor communicated any tinge to the liquors. 
Tl1is l'Oot, theref\Jre, was condulll'tl to be pussessrd or 
great subtilty of parts, and its me1lical lirturs henre to 
dcscr\le inquiry. The same trials, howerer, mai.Je b. oth .. 
ers, have nut been found to 11roduce tlic same etreCts as 
those above mentioned. Of late the rout has come into 
great l'l'jlutation as an em111enagogue. 

RUBRIC, in the canon law, signifies a title or article 
in c·e1·tai11 anciont law-books; thus called l>ecause written, 
as the titles ol' the chapters in our a11cient l>il>lrs are, in 
l'Cd letters. Rub1·irs also t.lcnote the rules and directions 
given at tl1e beginning, and in the course of, the litu1·gy. 
for tlrn of'lle1· and manner in which the several parts of 
the o!l\re are to be performed. There are general ru
bt·ics and special ruOn°i:.J-, a rubric for the communion, 
&c. In the Rornish Missal aud Breviary are rubrics rur 
Matins, for lauds, fol' translations, beatifications, com
memorations, &c. 

RUB US, the bramble, a genus or the polygamia order, 
in the icosandria class of plants; and in the natu1·al method 
rankiug untlel' the S5tli order, senticosre. The caJyx is 
quinquefid, the petals five; the ber1·y consii..ting of mo. 
uospcl'mous arini or I>ulpy grains. The pl'inci11al spe
cies is the idreus, 01· common 1·asp~cl'l'y, which, with its 
varieties, demands cultul'e in every garden for th('it· fruit; 
particularly the common red kind, white sort, and twice
bearing raspbel'l'y; all of \\.hich are g1•cat bearers: l>ut 
for tho general plantations, we choose pronl'ipally the 
common 1·ecJ and the whitr kind, a8 being generally the 
g1·eatest beat·crs or all; planting also a sha1·e of the twice 
IJearing SOl't, botb as a CUl'iosity, and for the sake of its 
autumnal crops of fruit, "hich in favou1·a1Jle seasons ri-
11en in tolerable pe1·fection; obse1·ving to allow all the 
sorls some open exposure in the kitdwn ga1·deu, thougb 
they will prosper in almost any situation. 

Some other species are considered as plants or variety, 
for ha1dy plantations in the shrubbery. Some of thew 
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arc al•o vrry ornamental flnweringplants; 1iarticularly the 
Virginian ftowel'ing raspberr.', and tlie doubl~-blm;cmmcd 
b1·amhle, which have great mcl'it as furnitun• for orna
mental comvartments; and the white-benied bramble, 
which is a g1·eat curiosity. 

RUBY, a genus ol' precious stones of various colours; 
as, I. Of a deep 1·ed colour, inclining a little to pu1·ple: 
the carbuncle ol' Pliny. 2. The spinell, of the colour of 
a bright corn J•Oppy flower. S. The 1.Jalass, or pale red, 
inclining to violet. 4. The rubicell, of a reddish ¥•1luw. 
Arcording to Cronstedt, the ruby crystallizes into an oc~ 
tohedral form, as well as the diamond, from which it dif
fe1·s very little in hardness and wright. Tavernier and 
Dutens inform us, that in the East Indies all colou1·ed 
gems are named rubies, without regard to what their 
colours may be; and that the particular colour is added 
to the name of each, in order to distinguish them from 
one another. 'l'bere al'e, however, some soft stones of 
this kind, which they call bacan: and it is certain, that 
the hard and brilliant rubies, named oriental, as wtll as 
the sapphires and topazes, are all the same, exr.f'pting 
only the circumstance of colour. Some are partly red, 
and pa1·tly blue, yellow, and some quite colourless. The 
•l>inell rubies are about half the value of diamonds of the 
eame weigh!; the balass is valued at 20 shillings per ca
rat. 'I'avernie1· mentions 108 rubies in the throne of the 
great Mogul, from 100 to 200 carats, and ofa round one 
almost 24: ounces: there is also mention made hy other 
t1·avelle1'S, of rubies exceeding 200 carats in weight. 
AccortHng to Dutens, a perfect ruhy, if it weighs more 
than 3! carats, is of greater value than a diamond of 
the same weight. If it weighs one carat, it is worth IO 
guineas; if two carats, 40 guineas; three carats, 159 gui
ncors; if six carats, upwards of J 000 guineas. 

Acco1·ding to the experiments or BrrgRlan and Achard, 
the texture or lhe ruby is foliated like that of diamonds: 
it is fusil.lld with borax in a strong and long-continued 
heat, running into a trans11arent glass of a pale green 
colour. l'' l'Om the expe1•iments nf M. d' Arcet, it appears 
tl1at the ruby does not lose its colour in the greatest 
lire; but Benckelsays, that, by means of a burning glass, 
he goftcncd it in such a manner as to receive the impres
sion of a seal of ja•per. It becomes electric by being 
~ubbed. Its specific gravity, according to Bergman, is 
from 3, 180 to 4,240: but Brisson tells us that it is 4,283. 
The sperifir gravity or the spinell is 3,760, of the Bl'a.. 
ziliau ruby 3,531. 

Uubics are met with in the Capelan mountains of Pe
gu, in the East Indies; ant.I at Caos, Ava, Bisnagar, Ca
licut, Cananol', t..:e) Jon, and Brasil. They are found in 
sands of rivers of a •·eel colour, in an argillaceous earth 
of a har1l texture anti greenish cuJour; sometimes they 
atlhne tu 1·ed ru<'ks. The spinell 1·uhics a1·e met with in 
H 11 11ga1·y, Sil1·sia, Bohemia, and Brasil. The balass 
co1111·s principally frnm B1·asi1, though some a1•c also 
b1·11ught from the l!:ast lndies. The l'ubicrll comes also 
£1·11111 llra.-,il, but the) a1·r s;.dd to lose their colour in the 
fir1·. See l:oRA ~DUM, TOPAZ, &c. 

UL Ulll':CK.IA, dwarjs1m:flower, in botany, a genus 
of tl1t• S_\ 11.~rnr ... ia-poJn;amia frUSll'anea cla'i'i or plants, 
tlll' compound fluwrr of which i'i radiatrd; lmt the Lt er
maplir11d1te ror11llulre r,f the disr m·c tubulo3<• an1I Hry 
numerous: the stamina are five 1ory short capillary fila-
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ments; and there is a small orbirulated srr<I after rach 
of the lirrm apill'Odite rorolluJ:e, antl arr all conta ined in 
the cu p, affixed to a palcaceous receptacle. There are 
SC\' C'll 'ip~ries. 

UUODl':R, in navigation, a piece of timber tu1·ni11g 
on hingP~ in the stel'n of the ship, and "hich, opposing 
soim•times one side to the \\ater, and sometimes anotl1er, 
turns 111· dil'ects the vessel this way 01· that. Sec SmP
UutLDING. 

The rudder or a ship is a piece of timber hung on the 
ste1·n-posts IJy fout· or fhe ii-on hooks, callrd pintles, 
serving for the. bricJle of a ship to turn het' alwut at the 
plrasu1·e of the sterrman. The rudder IJriug prrprndicu 4 

lar·, and withuutsitle the ship, another piece of timlJcr is 
fitted to it at right angles, which comes into the ship, by 
which the rudder is managed and directed. This latter 
propel'ly is called the helm or tiller; and somrt1111cs, 
though improperly, the rudder itself. The powcl' of the 
rudder is reducible to that of the lever. As to the an
gle the rudder should make with the keel, it is shown, 
that in the working of ships, in order to stay o•· bea1· u11 
the soonest possible, the tiller of the rudder ought to 
make an angle of 550 with the keel. A narrow rudder is 
best for a ship's sailing, provided she can feel it; that is, 
be guided and turned by it: fora broad rudder will hold 
much water when the helm is put over to any side; lint 
if a ship has a fat quarter, so that the water cannot come 
quick and sll'ong to her rudder, she will requi"e a 
broad rudder. The aft-most part or the rudder is called 
the rake of the rudder. 

UUELLIA, in botany, a genus of the angiospermia 
01·dcr, in the didynamia class of plants; and in the na
tural method ranking under the 40th order, pe1·sonatre. 
The calyx is quinquepartite; the corolla sab-campanu
lated; the stamina approaching together in pairs; the 
capsule springing asunder by means of its elastic seg
ments. There are 43 s11ecies, shrubs of the East and 
Wcsl Indies. 

RUFF. See PERCA. 
RUFF. See TRtNGA. 

RUIZIA, a genus ofthepolyan<ll'ia order, in the mo
nadelphia class of plants; and in the natural method 
!"an king under the 31th order, columniferre. The calyx 
is double; the external are triphyllous. The corolla cou
sists of five }Jetals, incliuing to the 1·ight liand side, a ntl 
adhering to the stamina, which arn from so to 40. Jt 
has ten styli, and as many capsulre. These arc com
pl'essed aml memlu·anous. In each capsule a1·e two 
seeds. There arc three species, viz. 1. Coi'data; n. Lol.ia
ta; 3. Vanibilis; all natil'es or Asia and the l:ape or 
Good Hope. 

RULES of com·t, in law, are certai n 01·drrs mac.Jr, 
from time to time, in the court'i or l;tw, which :tlturuif·s 
a1·e bound to observe, in 01·dcl' to avoid cunfu~iirn; antl 
both the plaintiff and defendant a1·c at thl'i1· peril also 
bound to pay obedience tu rules mac.le in cou1·t relating 
tu the cause depcncJing hetween them. 

lt i~ to be olJsened, that no cou•·t will make a 1'11lc 
fo1· anJ thing 1hat may llC done in the ordi11a1·y course: 
<tnd that if.a rule is llMtlc. gr,n11111l'd 11p:1n an a!litl ·v it, 
thr other Mdc may more thl: < ou1·l a.;ain.,t it. in orllei· tu 
\'arate the :san~r, a~1cl thcrc1111on shall IJ1·ing into rou1·t a 
copy of the allitlant and rule. Ou the ~1cat h and con-
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it>mpt of .t nlr o" rnu1·t, an attachment lirs; lint it is not 
g-r.t11tl'tl f111• tli-;ohcdi~ncc tu a rule when the 11arty haa 
11•1l bu·11 p1·rsonally sct·Hc.J; nol' for disobeying a rule 
rna tlr l>J a ,p1tlgr i11 Ids cltambc1·, wliirl1 is uot of fot·ce 
tu ~round a muli1111 11pon, unless the sa111c is cntcre<l. 

Hr LE , 01· Ruler, au in ~trument of wood or meti\I, "ltl1 

Sl'H1·al li11 t>s clclinrate<l OH it, of g1·cat use in practical 
1n1·11 o;;1 11·.1Li11n. 

Winn a n1kr lrn.s the lines of clio1·tls, tangents, sinea, 
&··. it i' rnlle<l a plane scale. 

'J'lie ra1·pcntc1'0 s joint rule is an instrument usually of 
lrn'i, &c. t"cnty-four inches long, anil one aml a half 
lm1ad; l'ach inch l>eing sul.Hlividetl into eight pa1ts. On 
t'-c same side with these di,•is inns, is usually atltle<l Gun· 
ll'l''s li11c nf numbers. On the other s itle, arc the lir.es of 
1i111IH·1· and l.loa1·d -meas1m.:; the fi1·st bcgin11ing at E2, and 
c·uutinurd to S6, nca1· the utl1e1· end; the lattel' :s num
lH' 1·1· cl from i tu 56, four iuchcs frorn the other (• nil. 

Cse of the carpenter'sjoint-nile. The application of the 
iulu·s, in nl.cai;111·ing lc11gtho; , l.lrcad ths, <\:.c. is obvious. 

The u.;r of the othC'J' side is ull we need lw1·c to notice. 
1. The lncadth of a11y Sttl'facr, as board , g lass, [~c. be
in.; ~in11. to fi11d huw much in le11gt h 1nakcs a sq uare 
l'out. .F ind l11e. nutnhl·t· or inches the sul'facc is lnoad, in 
tltc line of LH·o:uJ-measun, and rigl1t agaiust it is the 
1111111IH·1· of inehes 1·\<1uircd. Thu~, if tile ~u!'facc was 

~~i ~:: ~1:11~~1~~;~ lb~~:~~' ~b~~1t1~1~:.~1:~~~~si l;i I ltl~~/011 ~~>:>~ym ~~= 
1·11lr to the U1·eailth of the bo ard, 01· glass, that cnt.1, mal'k
<' d 56, being equal \\ itlt the cdgr, the otl1e1· edge of the 
!'rnl'f'acc will ~huw the i;i c h e~, and quartt'J'8 of in ches, 

~t'.·~~~ t~a~~J.~n8e~~~~·~.f~~,\ s~.r~~: ~rot~~ i~~(~;~cb~<;~~~:I~~~ 
n:a11y inc.:hcs long will make a supcl'ficial fool? Look in 
the l; FflC'I' l'OW of figures for OllC inch, an<l under it in tile 
H·rnml row is twelrn inc hes, the answel' to the question. 
:1. l 'sc nf the line· of li1111Jcr . mras111·e . Thi~ 1·escu11Jks 
tl1c former; fur having lrarnc<l how much the piece is 
flqual'r, look for that number on tlic line of the timlJer
rneasul'e; the space tht•ncc t r> the cud of the rule is the 
Jrngth ''hi ch, at that Ureadlh, makes a fout of timlJcr. 
'l'J1us, if the piece is nine inches sq::are, the length ne
ressa1 y to mak e a ~olid foot of timbel', is 2 1 -l inches. 
] ('the timber is small, and u11d e1· nine inches stp1arc, scrk 
the sq11a1·c in the uppn rnnk of the table, and immed i
ately unt!er it ne the feet and inches that make a solid 
foot. If th(' piece is not rxac lly ~q uare, but broader at 
one rntl than the u1!1rr, tlic method is to add the two to
J;<'ther. and tak<' lrnlfthc ~um for the sitle of the square. 
F'oi· l'ound timbt'J' the metho<l is to gii·t it l'Ou11d with a 
s ti· ing. am) to nlhnv the fo111·Lh pn1-t fur the s ide of tlie 
sq ua1·e; I.mt th i~ mrthod is rrronrous~ for hereby you 
Juc..c nea1·ly one-fd'tl1 of tile true solidity; though thi s is 
1hr ml'thod at vrescnt pt·artiscd in buying and selling 
timber. 

The mason's rul e is twelrn or fifter.n fret long, in or
<lfr to he npplinl undcr lhr leHl to r eg ulate the co u1·sc, 
an!\ make t hl:' pi cdroits ct1ual, &r. 

E1:crard's slitlmg Jlule. See GAUGlSG. 

RC7'1, a specirs of bramly. or ,·inouc; ~pir it , 1lii;tilled 
from s11~a1· - cm1rs. St•:• D1sTJLJ.,\TJON, and SllJRI T. 

UL.MEN, in compnrntin· anatomy, the lJaunch, or 
2 
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first stomach ~o f such animnlo:; n~ chew tl1r rn1l. thrnre 
called l'llmi11a11t animal':!. Ste Co,1PARATn ~ ~'\N "1 \ f'L 

RL)J~X. dock., a gc11us of tlit tJ ·ig)nia oa·dn, 111 lhc 
hrx andt·ia class of plants; and in lhc natu1·a l mrthotl 
ra11ki11g undrr the 12th order. holorarrre. Tl1l' c:.tl~x is 
h·iph.)lloas; thero are three con11i\fntprtals. and one tl'i· 
quetl·ous seed. There are 515 species; of whid1 tin~ most 
r t• nrn1·kabk are: l_. The patientia. cnmmonl.) calh·cl pa
tience rhubarb. 'l'hiR ''<ts formerly mu~h more cullh at
ed in the B1·itishgarciens than at 1u·rsrnt: the roots oftl1is 
have been generally used for the monk's 1'1111batlJ, Rml it 
has even been thought to be tlw frue kind; but otlil'l'S 

suppose the second sort should be used as surh. 2. The 
alpinus or monk's rliuba1·b, g1·0\\S nat111·all)' on the 
Alps, but has long be-en culli vated in tlir ga1·1lt•ns nf lliis 
country. This has large roots , wltich sp1·ratl and 11111lti. 
ply by tltcil' ofl'<ct" th ey al'c s hul'fcr anti tl1i r kr-r than 
tl1e fo1·mc-.·, arc of a ' c:·y <lal'k br·own on til l· out.~idr, 
and yrllow within. 3. Tho ac111atirus, or \\atr1·-dwk, 
~1·ows naturally in P?n ~l s, llit~ h cs, and standing w:ttl'l''I, 

m 111a11y p~u·ts of B1·1ta111. lt is supposed to bl' tho llrrha 
Britan:lica of the ancients. 4. The ;\cutus. 01· sll1u·1•
pointe<l <lock (the oxyla1rnthum of the shop,;); bul Ilic 
marke ts al'r su pplied \\ilh roots of tbe comm'l11 dock s, 
''hicia are in diflt..·1·l·11tly gatlie1·rcl by tlwse \\li11 rolll'tt 
them in the fields, whc1·c the k in<l ''ommonl) calll•d but
!cr tl ock (from its lca\'C's be111g ustd to \\l'itjJ up IJ11t11·1·) 
1s much 11101·e common than thi-;. Thrse plants are hut 
sel<lum cultivated, and so easily multiply by thrir numC'
rous seeds, that thry soon become troublesome wccd:s 
whrre thoy once gt·t an entranre. 

RUl\llNAN'I', i11 natu1·al his tory, is applied to an ani
mal which chews over agai11 wJ,at it has eatPn bC'forc; 
which is ]Jopularly calle1I chewing the cud. Pa~ rr; in a 
heatise D e RuminantilJus rt U.uminatio11e. shows tliat 
there are some animals ·which really ruminate; as oxrn. 
s heep, deer, goats, camtls, ha1't's, :rnd squirrel"; nml lhat 
there arc others which onl}" appear to Uo so, as mol rs, 
c1·i< kets, Uccs, IJect lcs, crahs, mullets, &c. 'The latfc l' 
cla%, he ohserves, have their stomar.l1s cornpoi;cd of11rn11-
cul1u· libl'Cs, by wliirh the food is ~ronnil up a11d down 
as inthose which really ru111i11atc. Mr. Rcty obsf'rv1·R, that 
1·u111inants arc all four-footed, hairy . awl vh ipn.rous; 
some with hollow an<l perpetual horns, others wilh de
ciduous ones. 

RU.Ml'HIA, a grn11s of the monn~:·nin ordrr. in lhe 
triandria dnss of plant~, anti in the natural mr1!11u.l 
rn11ki11g with thns t of whi r h 1lie ol'dcr is cl11ut.i1ful. 'J he 
cal)X is frifid; the petals lhrcr; thr frnit a t1·ilorula1· plum. 
There is one Sj)Cfirs, a tr1•e of 1 he F~ast I 11dies. 

RUNDLE.,01· RouNuLT.F •• Set• HE!UT.DHY. 

RU .. DLET, or RuNJ,ET, a sm.111 \CS"irlt rnntnin
ing an unce1tain quantil.) of any liquor, from lhl'ce to 
l\\t' ll t )' g-aJI HIS. 

RU~ l\EH. in thr sea lnn ~uagr . a rop" b1• l on.~i ng fo 
thr ~·u·11"1 • and to the two lm l t.f:wk lr~. It is rC'I'\ t•tl in a 
single h ~ ock, joiiwd to thr l'tlfl of a pi nmrn t. a n<I 11 ;.is ;t t 

onr l't1rl ;\ h• mk to hitc·h into any tiling. and at ti1r o~ h r 
cntl a cloublc blnr k. into \\ liif'11 1~ l'l'C'n'd tlw fall ol the 
t : 1·klt•, 01· th" garnl't. bJ "hirh ml'a11s it trnrcha...,c" 11w1·c 
than ti1e tatklr wo uld ''-ii:hout it. 

llL:'\~LT. or Ri-:~ . ·t:T, is fhf' j uirr or ~:\'ifrir fiuitl 
fouud iu Lhc stumachs of sucking fjlla<l l'upc<ls, which as 
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yet have rccrivci.l no otl1er nourishment than their motll
er's rnilk. In r11minaiing animals, wl· i1 h liavr srve1·al 
stomachs, it is generally f1rn11tl in tlw last, though snme
tlmcs in the nrxt to it. If tl1c ru11nct ir.; ,\riec.l in the su11, 
and then kept do~w, it may lJr prrst> 1Trd iu 11er•fprtion 
for years. Not only the 1·unnf' t itsrlr, lrnt also tlw sto
mach in which it is found,, CUl'dlf'!"-i milk "ithont any pre
vious prrparation. But the con1mon mctho1l is. to take 
the inner mrmhr;rne of a f'alPs stomach, to clt>an it WPll, 
to salt and hang it np in hrown paprr: when this is used, 
the salt is waslu·cl off, f11en it if'J macerated in.a little wa
ter clul"ing the ni.~ht, and in the m1lt'ning the infusion is 
poured into the milk to curdle it. See D1GESTION. 

RUPALA, a gen"s of the teurandria monog)'nia cl•ss 
antl 11rder. Tlw1·c is no cal)'x; the prtals at•c four; sta
mirrn insc1·tccl in tlH' middle of the pctals~pericar·pium one
ccllcd, two-scc<led. 

RUPERT's DROPS, a sort of glass-urops with long 
an1\ slender tails, wliid1 burst to pieces on the IJ1·eaki11g 
off those tails in any pa1·t; said to have 1.Jern ilwentec.J by 
]Jl'ince Ruprl't, and tbercfo1·e ca11ed by his name. Con
ccl'ning tile cause of tl1is Slll'fll'ising phrenomcnon srarcc
Jy auy thin,; that bears the least appcar·anr.e nf prolrn0i-
1ity has been offc1·rcJ. Their explosion is alttndeil in the 
da1•k •• ith a flash of ligh1; a11d. by being IJoiletl in oil, the 
U1·ops are tlcprivctl of their <-·x11losive quality. 

RU \'Pl A, a genus of the tetragynia order, in tl1c tc
framlriit rlass of plants; and in t!ie nat11ral mrthod rank
in~ uude1· !he 15th 01·dcr, inundat.re. There is neitlH•r 
ct1lyx nor c11rolla; l>ut four peclicdlatell seeds. Thct·c is 
one sprcirR. 

R.UPTURE, in s111·grry, the same with hernia. Sec 
Sunagux. 

RUSCUS, knee-holly. or bntcher's broom, a grnus of 
the sy11g-(•n<·sia 01·dcr, in thr llicecia class of plants; and 
in l11r. 11nt111·al mrtl1od ranki'ng un1.kr the 11th order·, sa.1·
mcntarrre. 'J'hc male calyx is hexaphyllous; tl1c1·c is 110 
-corulla; thr nrrtarium is rrntra1, ovate, and pcl'foratetl at 
the top. Thr l'c>tnalc calyx, cot·olla, and nectari11m, are 
thr same as in thr mak; thrre is only style, with a trilo
cula1· two-sec1lr1l Leny. There are five specirs. Tlte 
most rcnrn1·kahle is t!1e acu1catus, or common butcl1c1·'s 
bl'Onm, ro111mon in thr woods in many pa1·ts of England. 
As t\1is plant gmw~ wild in most 11arts of Englantl, it is 
ralJ :ulmitlt- 11 into gardens; but if somr. of the roots 
arc plan1Cfl 11ndr1· tall trees in large plantations, they 
will s1m·ad iuto IHl'g1"' clumps; anll as tl1ey retain thrir 
lravcs i11 "i11tr1·, at that season they will haven gooll cf
frtt. The sreds nf tlds plant generally lie a year in tlrn 
grnund lH'l', 11·1~ the) vc~clate; and the plants so raised are 
Joug befolT they arrirn at. a size large enough to make 
an) ligm·c, and tlu·nf11re it is much l>ettel' to transplant 
tlir l'Ooti:; , Tlir l'Ool nf this plant is accounted apnirnt, 
and in Oti.i:t in1entinn is sometim es mhde an ing1·c11icnt in 
apoz<·n1s ;1111l 11i r t-ill'i11ks. for opening slight u~sl!·uctio n s 
of' tl1r 'is;' t'l':l, a1ul p1•r1 mnti11g the fluid sec1·ction~. This 
JlhllLt ts usc(I hy Ili c hu tcl11·1·s fo1· bc.soms to SW<'<'P tlirir 
blocks. llucksters !'lace the boughs 1·01111u tl1ei1· bacon 
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and c11cesr, to defend them from ti,. mice; fo1· they can
not make their way through the prickly leaves. 

Rl lSH. in botany. See Ji;,.-crs. 
RUSS ELIA, a genus uf the didynamia anginsprrmia 

class an<l nr·der. The calyx is ftre-lrnvcd; corolla t11br, 
-very long; capsule acuminate. There is one species, a 
shrubby plant of the Havannah. 

RUSSIA COMPANY, in commerce. See Co"P•NY. -
RUST, the oxitle ofa metal. lru11, for insta11ce, "hrn 

exposed to the air, soon becomes tarnished, a nil gn.c111al
ly rhangrd into a brown or ycJlow powtlrr, well known 
by the name of rust. This change is occasionc<l by t11e 
gradual combination of tile iron with the OX) gen of tl1c 
ahnospherr, and, according to the ucw cllrniistry, it is 
now clenominate<l the oxide of iron. 

RUSTIC, in architecture, implies a manne1·oflrnilding 
in imitation of nature, rather tliau acco!'diug to tlie 1·ules 
of art. · 

RUTA, rue, a genus of the mnnogynia order, in tl1e 
drrandriaclass of plants; and in the nntu1·a] method rank
ing un<ler the 26th ol'dcr, multisiliqure. The cnlyx is 
quinqnepa1·tite; the petals conca\'C'; tlic rccrphlclc sur
rounded with 10 mrlliferous poi·es; tile capsule is lobe<l. 
In some flowe1·s, a fiftl1 part of thr numbrr is cxrlud<'d. 
There arc seven species, of which the most remarkable 
is the hoi'tensis, or common brnad-lcavcd gal'den rue, 
which has been Ion.; cultivated fo1· 111cc.lical usf'. 

Rue has a strong ungrateful smell, and a LittC'rish pc
netrati11g taste: t~1e )raves, when f.ull of vigoar·, al'C ex~ 
tremrly aCl'itl, iusomuch as to inHame and L>lbtcr the skin, 
if much handled. 

RUTHILE, an m•e found in Hungary, Italy, and 
France. It is gcnera11y cry~tallized. The p1·imitive 
fol'm of t/1e c1·ystals i~ a recta11guhu· 11rism, whose base 
is a squa1·c, and the form of its 111olcculcs is a ti'ia11g 1lla.1· 
11rism, \\hose base is a ri,i;ht-angled isoscc>ks triangk; 
aud the height is to any of the sides of the base about ll1c 
righl anglr, neat·Jy as th re<' to fin~. Specific gravit)' from 
4. J 8 to 4.24. ft is not affcctru by the minc1-al aci<ls. 

RUYSCHIA, in botany, a gt•nus of tl1<· monogynia 
order, in the p<•r\tancfria class of plants; and in tlu~ natural 
method ranking wilh tliosr that arr. <luulJlful. Th i! r a
Jyx is pentaphylluus; the corolla is peut:1petalo11s; a111\ the 
brrry many-seeded. Thet·e are two species, p:ll'asilical 
shrub.<; of Guiana. 

RY ANIA, a genus of the po!ya111lt'ia monogy11ia class 
and order. The calyx is flvr-leaved: coro1la none, stig
mas four; licrrysuberous, one-relied, many-scedc<l. There 
is one species. a h•1·e of T!'iuidac.1. 

RYE. Ser. SE CALE. 

RYNCHOPS, skimme1·, in or·nilhnlogy, a genus bc
lo11g111g to.the 01·tlrr nf a11se1·es. The bill is straiglit: aucl 

~~;l~icf1u~e~~~1';1cr:1~':1d~~l~l1:n~~li1nt~l1n!1~f1'~ l~ll·:~: · it~~c ~111.~e~~~'~: 
viz. the rngra and fulva, both natin•s of Amt•1 ka. The 
fulvn is pr1·petually flying· aiJout aud skimmmg orcr wa. 
tcr, out ufwl1icl1 it scoops small fii:th with its luwl'I' lll <ln
(]il>Jc: in stormy sras11ns it frn111r11t s llli.~ shu1·rs in s<':HTh 
of shrU-fish. Sec Plate CXVlJ. .:\"at. U i> t. li5 . s i s . 
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s. 
S the cighternlh lrllrr of our alphabet, in abbrevia-

' tions stands fnr sorictas, or socius; as R. S. S. for 
rrgire socidatis socius, i. e. fellow of the royal society. ln 
medicinal 1n·escriptions, S. A. signifies secundum artem, 
i. e. according to the rules of art; and in the nntcs of the 
ancicuts, S. stands for Sextus; GP. for spurius; S. C. for 
scnatus consultum; S. P. Q. R. for senatus populusque 
Romanns; S. S. S. for sfratum super stratum, i. e. one 
Jaye!' above anothrr alternately; S. V. B. E. E. Q. V. 
for si valect hene est, ego quoque valeo, a form used in 
t.;icel'o's time, in the heginuing ofletters. Used as a nume
ral, S. anciently denoted seven; in the Italian music, S. 
Nig11ilirs solo; anti in books of navigation, S. stands for 
south; S. E. for soo'th-east; S. W. for south-west; S. S. 
E. for south-south-cast; S. S. W. for south-south-west. 
Sec ColtPAss. 

SABELLA, a grnus of vermes testacea: animal a ne
reis, '' ith a l'ingent mouth, and two thicker tcntacula be
hincl the head: shell tubular, compose<l or particles of 
sand, broken shell, anti \'egetablc substances united to a 
membran<· by a glutinous cement. There are 24 species. 

SABELLIANS, a sect of Christians of the tl1i1·d cen
tury, who embrace,} the opinions of Sabellius, a philo
•opher of Egypt, who openly taught that there is but ono 
person in the Godhead. 

SABLE. See MusTELA. 
SABLE. Sec HERAi.DRY. 
SABURRJE. See GmTT. 
SACBU'l', a bass wind-instrument, resembling the 

trumpet, so contrived as to be capablr. of being drawn out 
to different lengths, according to the acuteness and gra
vity of the scale required. 

The sacbut is usually about ci1;ht feet long, and when 
extended to its full lengtl1, about fifteen. There are, how
ever, sacbuts of different aiz<"s to execute different pal'ts; 
particularly a small one called by the Italians trombone 
picciolo, and the Germans cleine alt possaune, prope1· for 
the counter-tenor. 

SACCHARINE ACID. See OXALIC Acm. 
SACCHAUUM, sugar, or the sugar-cane, a genus of 

the d:gynia order, in tlictriandria class of plants; and in 
the natural method ranking under the 4th order, gra-
1nina. The ralyx is twu-rnlvc<l; the corolla i~ also bi
valved. There arc rleven species of this genus. The 
most remarkable is the ufficinarum. It is a nath'e of 
Africa. tlu: East Indies, and of llr·azil, whence it was in
troduced into our West India islands soon after they wne 
settlrtl. 1" the manner of thcil' growth, form of their 
]eaves, and make of their paniclc, the sugar-canes resl'ffi

ble the reeds which grow in wet marshy groun1ls in En,g-
1and, or rlscwhcre; except that the canes are far la1·ger, 
and, instead of being hollow as the reeds, are fille1l with 
a white pi tch, cn11tai11ing the swcPt juice or liquid, which 
stamps such rnlue upon these plants. The intermediate 
distance \Jctween each juint of a cane is of different l<"ngths, 
according to the nattu·c or the soil, 1·ichness of the ma.nurr, 
aml dif1crt 11 t ternpet•atu1·e of l11e weatl1erdu1·ing its g1•owtli; 
it sclt.lom rxcrrds, Ii owe Hr, four incht•s in leugth, allfl an 
inrh i11 di«mcte1'. The length of the 11holc cane like-

wise depends upon the above cil'cumslances. It gene
rally grows to pcrfoction in about fourteen months, when 
its height, at a medium, is about six feet, sometimes more, 
sometimes less. The body of the cane is strong, but 
brittle; of a fine straw-colour, inclinin; to a yello\V. The 
extremity ol'each is covered, for a considerable length4with 
many long.grassy leaves or bl .. des, sharply and finely 
sawed on their edges; the middle Iongitndinal rib being 
high and prominent. The sugar-cane is propagat<d by 
planting cuttings of it in the ground in furrows, dug pa1'111-
lel for that purpose; the cuttings are laid level and even, 
and are covered up with earth; they soon shoot out new 
plants from their knots or joints; the groun<l is to be kept 
clear, at times, from weeds; and the canes grow so quick, 
that in eight, ten, or twelve months, they are fit to cut 
fol' making of sugar from them. When ripe, they cut otr 
the reeds at one of the joints near the roots; they are then 
cleared ·of the leaves, and tied up in bundles, and sent to 
the milts, which are worketl either by water or horses. 

The bottom port of the sugar-cane top is about the thick
ness of one's fin,;er; and as it contains a good deal of the 
natural sweetness of the plant, it is usually cut into 
pieces of an inch and a half long, and given to the sad
dle-horses in the West Indies. It is very nourishing food, 
and fattens thrm apac•. The mill-horse•, mules, and 
asses, are likewise '~d, during crop ti1ne, on sugar-cane 
tops and the ski1r .• oing of the sugar-copper; which lasts 
must be administered sparingly at first, for fear of grip
ing, and perhaps killing them. For the manufact111·e 
&.c. of sugar, see SuoAK. ' 

SACCllLATS, salts formed from the saclactic acid, 
and but li1tle known. !. Saccolat of potass, small crys
tals soluble in eight times thrir weight of water. 2. 
Saccolat of soda, the same, soluble in five times their 
weight of water. 3. Saccolat of ammonia, has a sourish 
taste: heat sepantes the ammonia. Saccolat of lime, of 
barytes, of magnesia, and of alumina, a1·e all insoluble 
in water. 

SACK efwosl, a quantity of wool containing just 
twenty-two stone, and every stone fourteen pounds. ln 
Scotland, a sack is twenty-fou1· stone, each stone con· 
taining sixtren pounds. 

SACK of cotton-wool, a quantity from one hundred and 
a half to four hundred weight. 

SACKS of earth, in fortification, are can\1as bags fi). 
led with earth. Thry are used in making intreri 0 h
ments in haste, to place on parapets, or the head of the 
breaches, &c. or to repair them, when beaten down. 

SACLACTIC ACID. This acid was discornred by 
Sheele in 1780. After having obtained oxalic acid from 
sugar, he wishrd to rxamiue whrthc1· the sugar of milk 
woulc.l furnish thr same product. Upon four ounces or 
pure sugat• of milk, finely powderrd, he poured twel\'e 
ounces or diluted nitric acifl. and put the 111ixturr into a 
large glass retort, '1hirh he Jllaccd in a sand-bath. A 
\'iolent efff•rvesccnce ensuing, he was obligrd to 1·r 11111v.e 
the retort from the sand-bath till the rommotion <'t' U'iPO. 
H e then continued the distillation till the mixture be
came yellow. As no crystals appea1cd in the li<J<IOl' re· 
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maining in the retort after standing two day•, he re
peated the aistillation as before, with the addition of 
eight ounces of nitric, acid and continued the operation till 
the yellow colour, which had disappeal'ed on the addi
tion of the nitric acid, returned. The· liquor in the re
tort contained a white powder, and when cold, was ob
served to be th irk. Eight ounces of water were added 
to dilute this t;quor, which was then filtrated, by which 
the white powder was separated; which being edulcorat
ed and dried, weighed 7 ! drachms. The filtrated so· 
lution was e\·aporated to the consisteuce of a syrup, and 
again subjected to distillation, with four ounces of nitric 
acid as before; after which, the liquor, when cold, was 
observed to contain many small, oblong, sour crystals, 
together with some white powder. This powder being 
separated, the liquor was again distilled with more nitric 
acid as before; by which means the liquor was rendered 
capable of yielding crystals again; and by one ~istillation 
more, with more nitrous acid-; the whole of the liquor was 
converted into crystals. These crystals, added togeth
er, weighed five drachms; and were found, upon trial, 
to have the properties of the oxalic acid. 

Mr. Scheele next examined the properties of the white 
powder, and found it to be an acid of a peculiar nature; 
he therefore called it the aoid of sugar of milk. It was 
afterwards called saclactic acid by the French chemists. 
Fourcroy has lately given it the name of mucous acid, 
because it is obtained by treatin~ gum arabic, and other 
mucilaginous substances, with nitric acid. 

Mr. Hermstadt, of Berlin, had made similar experi
ments on sugar or milk at the same time with S r:heele, 
and with similar results; but he concluded that the white 
powder which he obtained was nothing else than oxalat 
of lime with exce.s• of acid, as indeed Scheele himself did 
at first. After he bocame acquainted with Scheele's con
clusions, he pul..llished a paper in defence of his own opi. 
nions: but his pronf.~ arc nry far from establishing it, 
or even rendering its truth probable. He acknowle<lgrs 
himself, that he has not been able to decompose this sup
posed salt: he allows that it possesses properties distinct 
fcom the oxali c acicl; bnt he ascribes this difft>renre to 
the lime which it contains; yet aH the Hme which he could 
discover in 240 g1·ains of this salt was only 20 grains; 
and if the alkali which he employed wa> a ca1·bonat (as 
it probably was), these 20 must be r educed to 11. Nuw 
Mnrveau has shown, that oxalic acid. rontainin.g the 
same quantity of lime, exhibits very different propl'l'lirs . 
:Besides, this acid, whateYer it is, when unltrd with lime, 
is se1Jaratrd IJ_v the oxali1·. and must therefore be differ. 
cnt from it: as it wuulil be rtbstu·lf to suppose that an 
acid coul1l displace itself. The saclartic acid must there
fore be considrred as a tlistiuct acid, since it possesses 
t>rculillr propertirs. 

J. Saclartic r.ri1l may be obtained by tlie following 
1wocess: Upon one part of gum arabic, or other similar 
gum, 11revi1rnsly put into a retm·t. pour two pllrts of' ni. 
trir acid. Apply a slight heat for a short time, till a 
J!tlle nitrous ~:is and ca1·bouic acid gas comes o' rr; I lien 
allow the mixtu1·c to root. A white pnwd<>r gradually 
prrripi ates, wl1irh may easily be separated i.Jy filtl"ntiun. 
'l'his powd<'I" is saclartic ari1!. 

!2. Saclartir acid. thus ol.Jtainrtl. is unrkr the form of 
a wl1ilc g1·itty po11de1., with a slightly acid taste. 

SAH 

Heat decomposes it. When distilled, thel'e .- omes over 
an acid liquor which c1·ystallizes in nt'edles on cooling, a 
red.coloured acrid oil, carbonic acid gas, and cal"lrnreterl 
hydrogen gas. There remains in the 1·ctort a 131"ge pro
portion of clurcoal. 

Saclactic acid, according to Scheele, is soluble in 66 
parts of its weight of boiling water; but l\1esS1·s. llerm
stadt and Morveau found, that boiling water only dis
solved ~·wth part: it deposited about ith part on cooling 
in the fo1·m of crystals. 

The solution has an acid taste, and reddens the infu
sion of turnsole. Its specilic g1·avity, at the tempera
ture of 55.7°, is 1.0015. The compountls which it forms 
with earths, alkalies and metallic oxides are denominated 
saccolats. 

SAFFRON. See CRocus. 
SAGAPENUM, g-i<111 resins, See PHARMACY, 
SAGA THEE, in commerce, a slight kind of wollen 

stuff, serge, or ratteen, •ometimes mixed with a little silk. 
SAGE. See SALVIA. 
SAGENE, a Russian long measure, five hundred of 

which make a werst. The sagene is equal to seven En
glish feet. 

SAGENILE. See RUTHILE. 
SA GINA, pearlmist, a genus of the tetragynia order, 

in the tetrandia class of plants, and in the natur·al me. 
thod ranking under the 22d order, caryophyllei. 'J'he 
calyx is tetraphyllous; . the petals four; the capsule is 
unilocular, quadrivalved and polyspermous. The1·e are 
5 species. 

SAG ITT A, in astronomy, the arrow or dart, a con .. 
stellation of the northern hemisphere, near the eagle. Sec 
ASTRONOMY. 

SAG ITTA, in trigonometry, the same with the versed 
sine of an arch. 

SAGITTARfA, arrow-liead, a genus of the polyan
dria order, in the moruEcia· class of plants, and in tl1e 
natural method rankin.i; under the fifth order, tripeta. 
loicte::e. The male calp is triphylluus; the corolla t1·ipe~ 
talons; the filaments generally about 14: the female ca. 
lyx is triphyllous; the corolla tripctalous; many pistils; 
and many naked seeds. There aJ"·e fi"e spe.cies, or which 
the most remarkable is the sagittil:olia, growing natu
rally in many parts of England. The root is composed 
of many strong fibres, which strike into the muc.J; the 
footstalks of the leavrs are in lrngth propo1·tiouable to 
the depth of the water in which they grow; so thC'y ai·e 
sometimes almost a yard Jong: tliey are tlikk allll fun. 
gnus: the leaves, which flnat upon the water, are shaped 
like the point of an arrow, the two ears at their I.Jase 
spreading wide asunder, aml arc very shnt·p4 pointeU. 
Therr is always a bulb at the lower pa1•t of the root, 
grnwi11g· in the solid earth beneath the 1111111. This !JallJ 

~~1~~~:~L;1t1~\1~a~0~~~~:::::~b~1~iya~~1r~\:~~cfr~~.~ ~~t~~~:c~ 1 ·~~~~~; 
an(] swtnt•. eat 1t; f"O\\S are 11ot fou<l or 1t. 

SAGITTARIUS, the archer. in astronoruy, the uinth 
sign of the zn(liar. Sm .ASTHON'OMV. 

SAGO, a simple ht-ought from thr East Judies, ofron
sirkral.J lc usr i11 t!idas a restorati\e. It is produced fr-nm 
thr pitl1 of a kind ~f t!alm which 11:rnws in the Ea>t Jndie,. 
c;lll i·il the rycas c1rc111al1s. 8«~ l>rcAs, 8'l'ARCH &e 

SAii LITE, anolhu uamc fo1· malarolite, "lti~h s~e. 
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S \TI,. in na\ igation. See SmP-Bt;l.tDING. 
S-\Lt::. If a man agrees for the purchase of goodi;i, he 

sl1all pay fo•· them IJeforc he carries them away, unless 
sonic tc1·m oi a Cl'cdit is expressly agrcrd upon. 

1£ one 1111111 savs tile price of an article is lOOl. and 
the othe1· S:l)S 1 ·will give yon JOO/. but does not pay im
mctliatelJ, it is at the 011tion of the seller whrthcr he 
shall liavc it 01· 110, exce1>t a I.lay was given fo1• the pay~ 
ment. 

If' a man upon Uic sale of goo<ls, warrants them to be 
good, the law annexes to this contract a tacit wal'l'anty, 
that if they a1·c uot so, he shall make compensation to the 
}lurchasPr; such warranty, howcve1·, must be on the sale. 
llut if the vc11llu1· k1ww tile goods to be unsnur11l, and has 
11sc1l any art to disguisr them, 01· if in any respect they 
tliffrr from what Im J'Cp1·rst>nt~ thrm to be to the pur
chaser, hr will lie an"iwr1·al.tle for their goodnrss, though 
no general wa?'l'anty will extend to those defects that a1·e 
ob,·ious tu thf srn~cs. 

If twu pe1·suns come to a warehouse, a111.l one buys, 
and 1 he othrr tu procm·c him credit, promises the srll. r, 
it' Im does nnt pay you, l will; this is a collatc1·al u11tkr
tttking. and void without writing, b_v the statutes of 
frauds; I.Hit if he says, let him have the good..,, l will be 
yutll' payma~tcr, this is an absoJute undC'l'taking as for 
laimc;rlf. anti he sliall Lie intended to be the real buyer, 
and thr other to act 011ly as his se1·vant. 2 1.'. R. ~s. 

A ft<' r earnt'st is given, tile vend er cannot sell tl11• gnods 
to anothr1· without a default in the vendf'e; and tlic1·efore 
if U1e veudl'C dors nut come anti pay, and ta.kc the goods, 
the \'endor ought to give him notice l'or that p111·pose; 
and tln'n ir he <.Jews not come an<.I pay, and take away 
th!' goo<ls in ro1n·e111t-11t time, the a.;n·cmcnt is <lisso)v(•1l 
a.nd lie is nl liberty to sdl them to any othc1• per.son. 1 
Salk. 113. 

An earnrst 0111y hinds the b:wgain, and gives lite 11a1'ty 
a right to tlcruand; Our dl·ma.n<.1 without p.tyment of mo
ney is \•oid. Sec also AucTJON, CoNTRACT, &.c. 

SAL!'.: l'. Soe STA Ren. 
SALi A~T, in furtiftrntion, denott-s projecting. There 

nrr t" o kintls ol' an~lr::;: the oue saliant, whicli arr those 
that prrsent tlu•ir pn111t nul\~a1·Us; the other rc-rntrring, 
"llich han thril· puiut s inwards. Instances of both kinds 
we haYe in tcnaillcs and sta1·.works. 

SALi E'.'JT. See IlBHALDRY. 
SALIC, 01· SALJQ.UE L.\W, lex salica, an anrient and 

fundarnrntnl law or the kingdom of Fraun·, usually Slljl

JlOSCd to have Lirrn made by Phal'amond, or at least Uy 
Clovis, in '7irtue of which malrs <ll'e only to i11hHit. 
Du llaillan. al'tcr a critirnl examinatinn. lkda1·rs it to 
hnv('; Uecnar\ cxpcllicntof J>hilip tht· Long. in 1316, for 
tltc excluc;ion of the l!·lu~htr1· of Lewis llutin from in
hcl'itin~ the rrown. fo'athr1· Daniel, on the otlir1· ham!, 
maintains that it is quoted Li} auth111·s rnnr<' anriPnt thau 
l>i1ilip the L·J11g·, an<.I that Clo\'is is the l'l'a l a11tho1· of il. 
This h\w has not any p:utirular rrgar1! to the Cl'0\\11 of 
F1·ancr; it 011ly imports, in grneral, tl1at in salir land 
no part nf tht• inheritance' sliall fall to any fr1nak. but the 
\\hole to the male sex. Ily salir lands, or inli1· 1·ita11ccs, 
were anril'ntly dt.·notetl. among us. all lane) .:; . by wliat
C\'CI' tt•1111rc hrld, whether nlllile m· hac;e. fru:n 1lir ~111"'

·ccssion to wl1ich women were cxclu<lec..I IJy the salic la\\; 
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fol' (hey were hy it admitkd to inherit 11ol11iug b11t 
mo\•ealJlr~ and purchaHes wh<'rcrcr thr1·e wrrc =-inr rnalc-s. 

SALlBURrA,'a.genus of the rlass and order 1~onrecia 
polya11tlria. The male is n11 amcnt; anthcrre inruml.tcnt; 
female solitary; c~lyx fout•-clcft, drupe. 'f'hcrc is one 
species, a tree of Japan. 

SALICORNIA,jointedg/CLSS-wort, 01· salt-wort, age. 
nus of Lhe monogynia order, iu the mo11a11dria d<tS'i of 
i1lants, and in tlic natur•al method l'anking und('r the 12th 
order, holoraccre. The cah x is \'Cnfl·icosc, or a little 
swelling out and entire; ll1Crc arc ni11c sprc1cs, of wh!ch 
the most 1·e1. u·kable :ire: I. The fruticosa, wil11 obtuse 
points, grows plentifully in mnst of the salt 1nar-;hes 
\\ hirh arc overflnwetl Uy the tidt•s in many p<u:ts of Eu. 
gland. It is an ann11&.I plant, with thkk, surcnlcnt, 
jointed stalks, which ti·ail upon the grountl. 2. The 11e. 
1·ennis, with a sh1·ubby l>ranching stalk, grow:-i naturnlly 
in Shrppry island. They arc pcrc1111ial, an<.1 (Jl'odutc 
their flinvers in the same manner as tile former. The 
inhabitants neat· the sea-roasts whel'c these (Jl.H1t11 gr1rn·, 
cut them up toward the latter· end of summer, wlie11 lhry 
arc fully grow11; and after ha' in~ llriec.I them i11 thl' ~1111, 
they burn tlwm for their asJ1rs. which a1·c used in 111aki11g 
of glasr; anil soap. These hnlJs an Liy tl1ccou11t1·y pro. 
pie called kelp, antl promiscuou:;ly galhc1·t:d for use. 
SALi\~ A. Tlw fluitl St'C1·cted in the mouth, ''"hicU 

flows in cnnsi<lr1·alilc quantity tlu1·i11g a repMt, is k1um11 
Liy tile name of sali' a. All the propcl'lics nf thi~ li<1110L' 
whirh had brcn observed by pliilosopliCl'S Ucfure the 111i1\
<llc of th!' 1 Slh renl111·y hare been ·Colleclccl bJ llalif'r; 
but since that time seve1·al additional fact.Ii lia\'e hrcn 
related Liy Fot11·c1·oy, Du Tc1111rt:u·, and lll'ugnatrlli, 
and a -..·cry numc1·uus set of CXJH'l'imcnts hal'e lH'l'n p11t1-
lish1'd hv M1" Siebold i11 179i, in his Treatise 011 the 
Salivar)· System. 

Salim is a limpitl 011id like \Yater; but much more ,·is
cid: it has neitln·t· smell nt11· tastr. Jts sprC'ific gra' ity, 
acrorditeg tu llumbCl'gcr, i-; 1.016i; acrorcling to Sie
bold, J.080. When agitatet!, it f'1olh• like all other ad
he~ivc liquids; indeed it is usually mixed \\ill1 air, and 
has the appearance of froth. 

Jt nritlu.•1· mixes 1·eadily with W?.lcr nor oil; but hy 
tritur·ation in a mortal' it may be sn mixc<l with ,,atc1• 
as to pass tltrougli a. filt1·r. It hai a great aninity for 
oxygen, absol'l1s it readily from the ai1·, autl gires it out 
again to other botlies. Hence the 1·r:.umn why gold or 
silvl'r', tl'iruratf'tl with salh'a in a mn1·ta1·, i~ oxidizl'd, 
as Du Tcnneta.1· lias olisr1·vctl: and \\ liy the killing of 
ml'rrury Uy oils is much l'acilitateil IJy s11itti11g inti• the 
mh:t111·r. Hence also, in all 111·ulialiilit,\·, the reason that 
s;dirn is a useful applicatiun to SOl'CS of' the ~kin. Oogs, 
and scnral otht•1· animals, ha\'C constantly rccou1·sc to 
tl1i'i 1·emctly, an<l with mucl1 arlvantage. 

\rJ1rn l.iflilf•<.1 in watr1·, a ft·w flakes of alliumrn pre
cipitatr. \Vhen evapo1·ated, it swells t.•XC<.'Nli11gly, and 
kaVL'S brliintl it a thin l.ir<rnn-roln111•t•1l Cl'Ust; lrnl if tlie 
c\·apo1·:.li1111 is cc1111l11rlcd slowly, small rnbic Cl'JStillS ot' 
ln '.ll'iat or soda. (cumuvrn salt) il.l'l' fo1·111l'd; anti when t\1e 
e' ap.11·ati 111 i.;; ro111plrtr1I. tl1r:·c 1·p111aini; b<'hin•I a sub
stanrr \\ hirh 1·rsemhlrs \ l'g"••t:\ld t· nlult'll. a111l whirh ta~es 
fil'C' 011 h11r11i11g roals, exhaling the odoul' of pru,,.<.;iC arul, 
and of b111'11in.:.; fl·atliea-s. The Yi"iritlity or salirn, the 
pr111w1·ty which it has uf absu1·Lii11g oxygen, autl or be .. 
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ing in~pi.,•;atcd. nml this glntinous resi1lu11m. :rnnonncc 
th~ prc.:i:cnce of' :mimal mucil:-tg;e as a comp 111ent part. 

"hen saliva is distillrcl 111 a retort, iL frutlis very 
mucl1: 100 pa1·ts yiel1l so parts of watc1· nca1·ly pure, 
then a little r.al'lwnat of ammonia, some oil, and an acid, 
w/1icll pc1·h:Lps is the }ll'ussic. The residuum amnunts 
to afJuut 1.56 parts, and is rompo~ml of muriat of soda, 
phnsphat of' soda, and phnsphat of lime. 

Whcu saliva is lef't t":Xpusccl to the air, it absr;rbs a 
consitlerable iuH'tion of it. a !jlight pclliclc apprat·s on its 
st11·t'ace, it becomes mutltly, and deposits .some flakes, 
exhaling at the same time a strong ammonia.c al odour. 
Suo11 aftm· it pnfrefics, and becomes exceedingly fcti<L 

The acids an<l alcohol inspissatcs saliva; tile alkalies 
<li:.c11J;agc ammonia; oxalic acid JH'l!Cipitatcs lime; and 
tli c llit.l'ats of lead, fllCl'Clll'y, and .silVCI', lll'Ccipitatc pht>S• 
Jlho1·ic and muriatic acid4. 

.F'l'om these far.ts, it follows that saliva, besides water, 
wliirll coustitutes at least fom·~fil'Lhs of its bulk, contains 
the following ing1·cdients: 

1. l\lucilag<', 4 Phosphat of soth!, 
2. Allrnmen, 5. Plrnspliat o(.' lime, 
s. Muriat of soda, 6. Pliosphat of ammonia. 

But it cannot be doubted that, like nll the othe1· ani· 
mal fluids, it is liable to many changes from diseast:: , &c. 
En1gnatelli found the sali:·a of a patient, lal.wu1·ing un
tlu an obstinate venereal disease, imp1•cgnateU with 
oxalic acitl. 

The concretion<; wl1ich sometimes form in the salivary 
ducts, &.c. an:I the l:wtar or bnny c1·uBt \\ hic.:h so often 
attachcl) itst'lf to the teeth, aJ'c composed of pliospliat of 
Jimr .• 

Such ai·c the p1·oprrtil's of human .saliva. Tlie 'Sali\'a 
of tlie ho1·sc was analysed by Ilapcl Dt•lache.nicr in 1780. 
Jfr collected 12 01mcrs uf it in tl1e space of 24 hours by 
punrlut·ing the saliva!'y dur-t. Its colour was g1·renish. 
yl'llo\\; its frel soapy; it /1ad a weak <lisagrecal.i lc smell, 
and a saline ta"ltc. Boil in~ watf'l' and akollol coagulated 
it in part; m; flid t!1r arids. 'Vlicn s11lphn1·ic arid was 
used , snlpliat of s11da was nl.ltaincd. It putrefied in aOont 
14 day~; and whl'n allowed to evapo1·ate spo11L1nrort!ily, 
it ldt n black 1T.si1l1111m like rarth. When distilled it 
yirlded an insipid watery lirpiili, crystals or car!mnat of 
a111mu11ia, a thick black cmpyr~umatic oil, ca1·burctcd 
l1 y d1·115Pn . and ca1·bnnic acid; a.nil a cha1·coal 1·emai11cd. 

It i'i t'<tlh er SUl'j}l'isin;; that 111, rxperi111"nts trnxc bJ>cn 
hit!wt·lo madt• nn 1hc saliva of tLig:;; tho11.~h the Ii) dr:i
I>h )IJi,t has Imm usually ascl'ilictl to the infoc;ion of the 
saliva of that anim;\I l' t.:11de1·crl modrnl liy disease. 
SAl.IVATIO~. Src M1rn1c1NF.. 

S.\LIX, tho willmo, a g('JluS of the 1lia11dri:t. ord er, 
in tht> di rer ia cl.ls., of plants, :rnd in th~ natu1·al method 
raukin r.; under tht· 50th ortlC'I', am~11tarere. The amcntum 
of the male is srah: lhrrr j(\ 11ri C()l 'nlla; bnt n ncctarift• r
ous ~lanilnlc at i1;r h,l'i(': of the Howrr. 1·1he frmalc 
a 111,.11tu111 i!-lsraly; ther"' is 1ir1 co1 .. 1l!a: the style bifid; the 
nwrnlc 11nil nrnla1· and hintl\'Ctl; the seeds JHlJllmus. 
rJ'l11·rr n.1·r .'lS spe<.:irf;, nf whir·li tlu~ nw'it rcma1·kabl1' al'l' 1 

I. Thr. rap1·ra, or ro111rnn11 sall'Jw.t1·rr, g1·ow~ b but 
n nwdnato hC'if;'lit. h:tving snHH>tli. iln1·k·i;rrc11, britlle 
bt'R IH'h('s; ond. wantl, mu.~h lravrs. irnll'ntrd at top. 
autl woolly 11111lC'l"lll'alh. It g1·ows nh11111lantl) in this 
c_·o1111tl'y, lint mot·c frc(1uratly in dry than i-rt nrnist silua. 

SAL 

!ions. It is of a brittle nature, so is unfit for !lie b3'kct
makt'1·s ; hnt will scJ'vc fol' poJcs, stakes, ant i to lop for 
ftrc.wn otl; and its timiJer is good for 111;111y purposes. 

2. The alba, wl1ite, 01· silver.leaved wiUow, gro\~S to 
a .~rrat height a11d corn:iide1·able lrn!k, l1aving smooth, 
pal r-g1·ee n shoots; long, spen1·.sliapetlj arruminatccl, 
sawed, sih·ery-wl1ite lea.vrs, being do,,·11y on both s itlcs, 
with glands Orlow the sc rra t111·cs. '!'his is the common 
whi te willow, which grows aliundantly ahuut towns and 
vill agt•s . and by the sicks of rivr1·s and hrnoks, &r. 

3. T'hc vitcllina, yellow or golden willow, 3Tows but 
to a modc1·atc liei,glit, having yellow. Yc1·y pliant shoots; 
oval, acute, St'JTatcd, vr1·y smooth lea\"Cs, with tile scrra
tures ca1·:ilagin1rns, n.11d with callous punctul'CS 011 tlte 
fuotstalks . ' " 

4. The 1rn1·puren, purple m· rrd \,·illowt ~1·0.,YS to a 
1a1·ge height, haring long, reddisli, vt•ry pliaUlc s!Jont:s, 
and lung, spear-shaprd, serrated, smooth leaves, tlic 
lower onC's being opposite. 

5. The viminalis, 0 1· osier·\\"illrrn·, grows but n. nlfHlc· 

rate height, ha,·ing slcnrlc1· rod-like 1Jra11tl1cs; vr1·y Jong-, 
pliant, g1·ccnish shoots; a111l , ·cry long, 11a1Tow, SJlNll'· 

shaped, acute, almost ;ntirc !cares, hoa1·y, and silky 
u11dc1·11catl1. 

6, The pcntandra, pcntantlrous, Oron<l-lcavcd, swert
sccntcil willvw, gro\\"S to some considrralJle stat111·r, 
having bl'Ownis h-gt·ccn brnnchcs; o!Jlong, broad, ser
rated, smooth, sweet-scented leaves, sliining above; and 
prntandrous flowers. 

7. The triandria, or tz.iand1·ous willow, grows to a 
large stature, haring 1111mc1 ons, erect, g1·cyish-g1·ecn 
branches, and pliant shoots; oblung, acute-pointed, SCI'· 

ratPll, s;nooth, shining.green leaves, eared at the base; 
and t1·iarnlrou .~ Oowct·s. 

B. Tt1e fragilis, fragile or c1·ark willow, rises to a 
middling st:\ture, with Urownisll, ve1·y fragile, or brittle 
branches, long. ovaJ.lanceolate, sawed, smooth lca\'C!i of 
a shining ~rrcn nn Lioth sides, having dcntatrd glaudu
lal' f'ootstalks. This sort in pa1 tirnlar bei11g cxce<'diu.")ly 
frngilc, su that it easily cracks and breaks, is unfit fut• 
cullul'f' in n~irr.g1·ounds. 

. 9. Thr llahylr,uica, Uahylonian prndulous salix, com. 
monl_v railed weC'pi'ng- willow, ~ruws to a l a 1·~i s h sizr, 
lnwin .~ 11111nern us. long, sJcnclcr, peudulous IJJ'an c!irs, 
lrnn?;i!l~ 1lo\\ 11 lonsrly all 1·onrnl in a curiou~ mannrr, 
and long. nanow. spear.slrnprll 1 S<' l'l'atcd, smooth Jca\'CS. 
This CUl'ious willow is a nati,•c of the East. 

All the sp('cies of sa1ix a1·e of the tree kinil: vcl'y 
h~ll'lly, rema1·kahly fasl growel's, a111.] scvc1·al of thcn1 at
faitiin.~ a cu ns ii.ll'rnld e statute whrn 1wrmitted to run up 
to sta111la1•!ls. They ai·e mostly ol' the aquatic trilir. LH.•· 
ing g1·nr1·ally the most n.U1111cla11t. :\nil of most p1·ospr1·
ous J:;TO\\th. in watery situatious; thry. ho\\' l'\"L't'. \\ill 

g1·11w frrely almost any whc1·e, in any romn11111 snil an1l 
exp'.1s11 re; bu~ grow cn11sid~1·ahly tl~c l'ac;kst au~ I c;t1·1 111g. 
est 111 low mois t land, pa1-t1c11la1·ly 111 n1a1·o::;hj i,irnali:ins, 
by thr vC'rg<'s of l'i\-ct·s. brouks, anti otl!r1· \Hlh-1·~: likt~. 

~~;:~, "i;:~~~ (~~~~~'.'.'."~,~~: '~~ll~:;;[l;::;.~1.'i"~~ ~~;:,~,1~:~;i: .::~;~~: 
111 pl:1.11tatrn11o;; of wilh1ws lnl' ll1fft•1·1·nt p :qJO~· s. 

an~ ~:.:1:.'.~\ S !;~;e" r~';;~~s ;~· l~:::,!';',',~'.::~:ll;·i~"I'~':~; "::~,'.· I~:~ 
tallrd; sl) le 11011c; capsule tl11v-cdlcu, t111·cc-rnlrcu, 
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:~c~i.n.y- sccded. There is one s11ecie.s, a sht•ub of Gui-

SAL '10, salmon, a ;;rnu c:o of fishes of the order ab· 
domi11alrs. The gc uel'ic chil1·arter is, head smooth, com· 
pressed; tongue r~wtilaginous; tcl'th both in the jaw and 
on the tunp;uc; gill-membrane frnrn four to ten t'ayed; 
hntly compressed, furnished at tho hind pat't with an 
:.tdipuse fin. 

t. Sal mo salar, the common saJmon, so highly rsteem. 
ed fut· the delicacy of its Havnur, awl so importa11t an 
a1·tirlc in a commercial Yicw, is chiefly an inhabitant or 
tile 1101·thern rrginnc; , where it occurs at different pcl'iod!J 
holh in salt and fresh \\ aters; quitting the sea at certain 
seas:'lns to depo~ it its s1>awn in the gra,•elly beds of 
1·ive1·s, at a great distance from their mouths. In ordct• 
to anive at the spots 11roper for this purpose, there al'C 

Sla1·ccly any obstacles which the fish will not surmount. 
Tl1ry will ascend 1·ivcrs for hundreds of miles; force 
ti11·msl'l\'C's against the most rapicl streams, amt spring 
~' i t Ii amazing agility over cataracts of several feet in 
hright. They a1·c taken, according to Mr. Pennant, in 

!:;~ ~.l~il:;~n~s rt1~~!.~,a~n ~~~:ii~: l!efi1~1:i~,.:~:n:.~~~e~u~: 
1·1·nts; they snrpass the pe1•pendicular falls of Leixlip, 
Kcnncrth, and Pont Aberglastyn. At the latter of these 
places, l\fr. Pennant assures us that he has himself wit-
11rssed the etfol'ts of the salmon, and seen scores of fish, 
R'Jmr- of which succeeded, while others miscarried in the 
attempt during the time of his observation. It may be 
atldcd, that the salmon, like the swallow, is said to rc
tm·n each season to the self-same s110t to deposit it'i 
spawn. This has been ascertained hy the expe1·iments 
of Monsr. De la Laude, who fastening a small ring of 
copper t .. the tails of some individuals, and then setting 
them at liberty, fouud that some of them made their ap-
1,carance in the same place for three succeeding seasons. 
The expel'iment of fastening gold or silver rings to 
salmon is said by Dr. Bloch to have been occasionally 
1n·actised by some or the Eastern prinres, and it is a1lded 
that by this method a commnnication has been proved 
between the Caspian and Northern seas and the Persian 
Gulf. 

1.'he general history of the salmon .fishery on the river 
'rwccd, is amply detailed by Mr. Pennant. "At the 
latter end of the year, or in the month of Novemher, the 
salmon begin to press up the river as far as they can 
1·each, in ordet• to spawn. When that time approaches 
they seek for a place fit for the purpose; the male and 
fCmalc unite in forming a prope1· rereptacle for it in the 
sand or gravel, about the depth of 18 inches. In this 
t ile female deposits the spawn, which they afterwards 
rercr cal'cfully up by mca1:s or their tails, which ar·e ob
scncd to have no skin on tlH•m for some time after this 
period. The spawn lies buried till spring, if not dis
tn1·Uetl by \•iolrnt floods, hut the salmon hasten to the 
sra a<.; soon as t.hry arc ablr, in ordrr to recover their 
stl'l'n.~t h ; fo1· after spawn in~ thry are observed to become 
\'l'l'Y lr:rn, antl are then called by the name of kipprr~. 
\Vhl'n thr 'ial rnon first enter the rivers thry are obsPl'vrd 
tu lia,·e a g1·rat many small animals adhering to them, 
1·<;prciallJ ahout the ~ills: thesr at·e thr lrrnrere salmone:e 
ol' Limi.eu:.., an d a1·c ~igns tl iat lhr fi s h is in 1i:~h season: 
S'IOll artcr the salmon have [cft the sea, the !crnrere dil/', 

ancl drop off. About the latter end of March the spawn 
l.Jrgins to exclude the young. wlaich gradually incl'ease to 
the length of four m· five inrhes, and ue then called smelts 
01· smouts. About the beginning of May, the river is full 
of them; it seems to be all alive; and tlacre is no having 
an idea of their numhcrs without seeing them; but a season. 
able flood then hurries them all to sea, scarcely any or 
very few of them being lert in the river. About the mid. 
die or June the earliest of the fry begin to drop into the 
l'iver again from the sea, at that time about twclvr, four. 
teeu, or sixteen inches in length, and hy a gradual pro. 
gress, increase in nnmber and size, till about the end of 
July, which is at Berwick termed the gilse time (the 
name given to the fish at that age). At the end of July, 
or the beginning of August, they lessen in number, but 
increase in size, some being six, seven, eight, or nine 
pounds weight. .This appears to be a surprising g~owth; 
yet we have received from a gentleman at Warrington 
an instance still more so. A salmon weighing seven 
po.unds three quarters~ taken on the seventh of February, 
berng marked with sc1ssars on the hack fin and tail, and 
turned into the river, was again taken on the 17th of the 
following March, and then found to weigh seventeen 
pounds and a half. 

"All fishermen agree that they never find any rood in 
the stomach of this fish. Perhaps duving the spawniug
time, they may entirely neglect their food, as the phoc.,, 
called sea· lions and sea-bears, are known to do for months 
together during the breeding-season; and it may be that, 
like those animals, the salmon return to sea lank and 
Jean, and come from it in good condition. It is evidt11t 
that at times their food is both fish and worms, for the 
angler us~s ~oth with good success, as well as a large 
gaudy artificial Oy, which the fish probably mistakes for 
a gay lihellula or dragon-fly. The capture about the 
Tweed is prodigiou• in a good fishe1·y. Some few years 
ago there were _above seven hundred fish takl'n at one 
hawl, but from fifty to a hundred is very frequent." 
See F1s11E«Y. 

The general length of the salmon is from two and a 
hair to three feet, but sometimes much more. The male 
is principally distinguished by the curvature of the jaws; 
both the upper and lower mandible bending towards 
each other more or less in different individuals, and at 
different seasons. The general colour of both sexes is a 
silvery cast on the back; the sidrs of the male are 
marked with numerous, small, irregular, du!iky, and 
copper-coloured spots, while those of the female exhibit 
only several rather large, distant, roundish, or some· 
what lunated spots of a da1·k colour. ExcluAive of 
these differences, the male is of a somewhat longer or 
more slender shape than the female. The scales in tho 
salmon are middle-sized, and not very strongly adhe
rent. 

In the intestinal canal of the salmon is often found a 
spt"ries of' trenia. or tape-worm, of about three feet in 
length. Dr. Bloch informs us that in a salmon which 
had been threr. wrrks drad, ho found one or those worms 
still living. See PlaMCXVII. Nat. Hist. fig. S49. 

2. Salmn trutta. salmon-tl'nut, greatly allird in point 
of genP1":1I appearanre to the' salmon, but rarely of equal 
size~ r <1)u111· pur11lish 111· violrt, \\ it11 thr brad and whole 
body pl'etty thickly mal'ked with rather smallJ"Ound da1k 
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or l,Iackish ~po(.c; , s11rrr:it11Hlr.l by a palr>1· C'irdr; scnlrs 
l'<\tl1rr small. N;1ti~~c t1l' the l 1:u1·01a·a11 SPas, pasc;ing, 
Jikr the salmon, in to l';\"(.' l'"i t11 (!('po:-;jt i!s ~p;rn 11; is or 
equal dcJirncy with tltl·- salmou, and the il 1·:,l1 ul' similar 
eulou1·; 'arirs occac.;ionally Un tit in coiou1· and spots, 
whi!,. ar·c sr1mc1i111r<; nttl1cr angula1· than rountl; )l0-8('S· 

scs a c·o11..,id<>1·aUlc tkJ:;n~c of pho!-iplw1·ic quality, \\Iii ch 
fH't'&n'i tu l'L'Sit\IJ in the Yiscitl 111:1r11s cun1·in~ tht~ skin. 
L1kt· tlil' sal111011, this fish i!'i 1w1 pa1·t·d in <li!fl·1·t·11t mctl1-
ull8 1'01· sill<' . \wing sole\ both 1'1·csli and s;-\ltcll, as well as 
srnok.t'd, pil'k lell, &.c;. /\.c. 

3. Salmo fa1·iL1, common tl'out. Tlic trout is an in
Jiabita11t nl' clca1· n111I cold st1·pains an<l lak1·5 iu Ol(1St 
pa1'1S of E111'np<•, nutl atlutits of r:nnside1·aUJc Yaricly as 
to lite liu.~1· !Jntli of ils g"l'Ot1nd-r11lou1· and SJJ11ts. lfs 
g('11l'J'al k1t!:)lh is ft-0111 six to flftC'Pll 01' SiXlL'~ll inchrs, 
H111l its l'oln111· yl'Jlo\\ i..,h.g1 c.·y, dat·kl·t· 01· b1·ow1w1· 011 the 
l.rnck. am\ unu·IH•li on t!ie sidf's Ly S<' \'C'1·n l 1·:i.tl1e1· distant, 
rn11ud., l1rig·lit-1·ctl sp11ts. rarh s1w1·011111!r1l Uy a ti11ge of 
i•alc-Uluc ~t'Oy. So111ctillll'S the g'l'{Hll1tl-c·olour or tho 

~~ ;'.' ~~s~" ,:~ i ~~:~ 11,~i~~ ;1 l,';:~. f ~ 'l l:~1:;r~ll 1; P~',~ ~I ;.n ,\lF l11l ',~ ;~7·,l~·~ :~~ ~i';~ 
V('l'_Y ca:it; the tius arc of' a pain (rnl'plish ht'O\\ll; the dor
sal fin 111;11·kcd \\ ith st•,-t•1·:-tl thu·kCl' spots: the hrtul is 1"1-

tlh·1· /;;JXl'l' in 1n·npo1·lio11 than that of the sah11011, the 
s1·aks hUla!J, and the lalci'<ll line strnl.~lit. 'l'ltc frmalc 
fi:-.h b ol' a U1·ightc.1· anLI more beautiful app~arauce than 
tli l' 1nall'. 

~fr. Pennant infm·ms us that in t11c lake LinHli,·i i11 
S·,m1h \Votks al'c t l'Ou1s 111ai-t.;.1·.d with 1·cd and bl;1ck :;pots 
<ts largl' as sixpt'llCl's; and ul!1l'l'8 1111s1wtkd and of' a l'Cd
llish liue, StmH·tirncs '~ dghing rn.::ar ten pounds; !Jut these 
lattet· arr s:iicl to Uc 1Jad-li:1sl01!. 

In gl'nt·1·1\I the· t1·out pr·crL'l'S rl<>::i1·, coltl, nnd l11·i~kly
l'UH11i11g \\atc1·s, "i1h a '>tony 01· ~:·ayrlJ.v Untlorn. Jt 
$\\ i111r; \\ iH1 rapidity, a111I~ like the S<dmo11, Sj~l'ill~~g or
cai;iuually to a.' l'l'Y coni.;id<'rahlc hl·iµ;l1t in onk1· to sur. 
mount <ill)' ul.Jstnrh· i11 its rom·se. It !ins on won11s, 
s1u.dl (;;.;hrs. sht'll-fish, anti aq11atic insects. and iH pa1·
tirula1·l) ch·lightccl "ith i\lay-flics (q;hcu1c1·:n.) ao; well 
as \\iLh ph1·.y1;a.nrre. !.)llats~ aull thci1· lanre. Itg;~·nera!. 
l,Y spa\\ us in Srptrmbc1·, or iu the coi<h:1· pal'l~ of' Eu
t'•,jH', in 01 li1bc1" a111I at llrno;;c times i;1•ts amnng the routs 
ol li'l'l'S, 'i1011rs, &r. in 01·dr1· to <lrpo'"'it its rg.~s. which 
are uli ... l·t'\l·d 10 be f.11· less 111111wrous th:rn those of ntlwr 
1-i\l'l"fi..,lt. Yl't the t1·nut. n..- Bloch ohsrnes. is a fish 
t!t,ll admils of vr1·y C'n11sit.Jt.l'alJlc iucrrasr; owing. no 
fhuht. to Lla• ri1·c·umsja11cr nl' most of t/11• ,·oracinu!t kind 
or 11:,ht•s H\'uidin.;- walc1·s of so roJil a nature as tlHJSC 
\d1id1 1rnuls dt>ligl1L to inl1a~;i!; and th<'ir in r. rt'asc would 

!;:~~:: .. I;'. t t::1:.;\g:'.~ 1~~~·11;f,v' ';,\'·:~ )': :~~ t :,1,~·~1:1b~l1 :·~.~1 '~~; '~ t 1~·~l1~~ar ious 
Th~· IHl'l 'it of tlir ft'uut a .... <lll c\1·tklc or fi·itl is t:io wrll 

k11mrn to l' L'C')llil'c p.u-tic.:ula1· notice. In ilti.-; 1'{'5fH'CI, 
lu1\\l'H'1" n-; in oth1•1· t1shei:i, those ai-c most esteemed 
\\ l1id1 31'(~ nath°(''i nf tlll' rh•a1·t•st waters. 

l'lil' stn111arh nf' this fish io; 1111rommri11l)' sfJ·o11 .~ nnrl 
fhid;: hut this drcumslann is 1ih~e1·vt.·d to !Jr ni) wlu•1·c 
s:• n·ru;.i·kalJlc as i11 those l'ou11d ii! "it1111c oftlic ll·is!i lakt'S, 
aud p:u'lirulal'ly i11 those of tile count}' of G:dway. 
rJ'l1C!it' HI'(' t'iilll•d gillaroo trouts: on the most accurate C'X~ 
a111111;1tio11. howeYCr, it ilol'S 11ot app('ar that lhry arc 11pc~ 
cilirnlly dilfcrcut from the common trout; !Jut !Jy living 

¥aL. lll. 5p 

much on sl1rll-fl.,hJ and swallo\ting sma11 sto11cs at tho 
same 1imC>. thcit' sto:narl:.; a··rp:i1·e a mu r h grl'atcr <le, 
g1·(•c of' thirk1H'is, nu.I a kind uf muscuJ;.u· appearance 
sn a<> tu rrscrnlJ!c a SDl't uf gizzarcl. 

_i\fr. 1'1•111rn.nt oUsrn~s, that it i'i a matter of qurprise 
tl1at the tru 1:t, though so common a fish, should appear 
tu Uc unnoticed hy tlic ancienls, except Ausonius, wl10 
is si:rrwsetl t ;) ham i11tcrnlC'!.l it hy the 11ame of salar. He 
1TIP1Jti <, JJI! it, hnwevcI', lllC!'rly on acrouut of its bt•auty, 
and without any thing t'elati ,·c to its mrdt as a fund. 

4. Sal mo sa.lmulH~ . Thr samlct is, arcordin,g to Pen. 
nant. !he ll•ast of'tlie B1·itish species of'tl1is genus, and 
is frupirntly :::;ecn in the rivrr 'Vyc, in the upp r.1· part 
or the Si.·rc1·11, and in Ilic rb·c1·s that l'Ull irrto it, in the 
nrn·tli of Engh\iHI, and i11 'Vales. It i.q li)' se\'t'ral im. 
agi11rtl tu he the fry of the rntn:ou; !Jut l\'.l1" PcntHmt c.lis
:-it'llt!l f'1«_;11l thi s upi11ion fur tl1c following· 1·easo11:;: first, 
it is well known t!Jat the salmon-t'1·y 111wr1· co11ti11ue in 
frt'!ih wate1· t!1c whole year, ~ut, as nt1mt•1·011s as thry 
np1itat' on lhci1· fii'5t rsrapc from the spa\\ n. all vanish 
011 tl1c !!1·st Vt'l'!HJ.I flo od tliRt happens, which -;weeps thc1n 
into the sea, and leans scarcely one Ucliiml; secondly, 
the gt'O\\th of saln:on·fry is so quick nnd so cou<.:idrm
IJle as suddenly to exceed the bulk of the la1·gr;;t s1mlct; 
fol' example.:, 1hc fry thut ha,'e quitted tl1c fresh water in 
s111·i11.~, not la1 ·g<T than :;:iclgcuns, re turn into it again a 
fuul or 111clrc in lengtli; thi1·dly, tl:e salmnn ol>tains a. 
cnusid;:ralilc Uulk Ucf'ot·e it l>t·gins to lm.~<'t.l; the samll'ls; 
011 the contl'ary, :i.rn found Uotl1 male and !'<•male of tl1cit· 
com111011 si~c, ::i.nd arc 1·e::dily dhiti11guishrd by being 
fu1·nishcd \\ 1t!i f'itliCI' the lia1·ll. 01· soft 1·oe; fou1·thly, they 
arn l\>1111<.J in tl1r fresh waters :ii! times of the year, <l nd 
C\ en at seasons wlion the salmo n.fry ha\'C !;<lined a con~ 
sidnalJ!c size. It is well 1rn ow11 that at Shrrwsbury
(wlicl'c llicy are callcJ Samsuns,) they al'e found in sucl1 
'1U8.nLitics in the mouth uf Septcmbc.i\ that a skilful an
glel', iu a col'aele, will take with a f1y from twrlve lo 
:iixtccn dozen in a day. They spawn in Novemlrn1· anll 
H crembc r, at wldch time those of the Scnrn push up 
tu\\·ul'ds lhc head of that rinr, quilting tlic smallcl' 
bl'ook:.;. an<l J'C'tu rn into them again when lhcy have do no 
f;[Ja\\11i11g·. Thry l1aYc a genrral resemblance to the 
il'uut, a11tl must therefore be drsnibed COlll}Mrativcly. 

The lic.·ad is propot·tionally 11n1Towcr, nml the muutlt 
smalk1·; the Uo:ly deeper; the lrngth seldom mare tlian 

~/1~ ~11~ci~o~~~~T1ri:11~r::~~·~ ~~1~:r~;;~:i,~~~~! t,~~~. ~111,~1c~ !11~~~: 
_t111111;.;h snmrtimcs a single sm:tll one att<'nds it; wflc1·P as 
the jJL'rto1·ctl !ins of the tl'•lllt are 111 1J1·r numL·rou!:lly mark .. 
cd_; the spn1'ious or fat fin on the back is 11ne1· tipped 
with l'ecl, nut· is the edge of the anal fin •;bite; the spots 
on the IJucly ai·c· J'nn1·, and not so bl'ight; the body is 
abo _markrd from back so sides with sLx ur s t· ,·rn large 
lJJnc1sh \J;-u·s: but t\iic; )11·. P<'ntrnnt allnws tn be not a 
crrlam rl1a1·Hrln. as the saml" is somctimrs obsel'YE'd in 
) 'O! lll!-; trouts: lastly, the fa.ii of the saml..!t ic; much more 
fu l'ked .than 111<1~ of the t1·out. The snmlct is very th~ .. 
•p1e11t 111 t!1t' 1·1nrs of Scotland . whc1·c it is rallct.l llrn 
Jl:ll'I'. It i"i a'.so C'Qmmon in tl1e \Vyc, au<l is thct·c know11 
Uy thr title ol'skirli11.; m· las1wi11g. 

5. So~lmo salnlinus, salnlin trout. LC'ngth abo1,1t 
twc.lrn 111rhes; shape l'esemblin!;' fhat of the sal.non, Uut 
1·atl1cr wore slcntler; colour of \he !Jack tla1·k-browuisll 
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bJueJ of the si1les sih•cry, marked with pretty numerous, 
moderately distant, small, round, 1·e<l spots, which are 
Sometimrs surrounded with a pale margin; belly l'ed 01• 

orange-colour; pectoral, ventral, and anal fins the same, 
but with tbe two first rays white; dorsal and caudal fin 
blueish brown; aditJnse fin small, pale, and 1ipped with 
b1·o'i'm; scales rather small than large; latrral li11e strait; 
tail moderately bifurcated; both jaws of equal lengtl1; 
irides silvcn. N"tive of mountainous lakes in scve1·al 
part~ of Ger.many, and of scnwal of the river~ in Sil.1e1·ia, 
and (if this species is the red cl.arr of the Englisf.) in 
some of the lakes of our own cnuntry, as thoseof,Vest
morcland, &c. As in others of this genus, those which 
Inhabit the ckat•cst and coldest watru·s a!'e observed to 
be of the richest colours. It is a fish ol' great delicacy of 
ti.avour, and much esteemed as a food. 

6. Sal mo epe1·lauus, smrlt. Of this species the1·c appear 
to be two va1·ieties: one not excredin.i; t!Je length of three 
or four inches; the other a1·riving at the general length of 
six, eight or ten incht·s, and sometimes even to twdve 
or thirteen. The larger va1·icty seems tu be that so fre
quently seen about the British coasts, and which is dis
tinguished by Dr. Bloch under thr- uamc of epel'lano
mariuus, or sea-smelt. 'l'hesc fishes arc found about 
our coao;;ts throughout the whole year, and rarely go to 
any go·cat distance from tl1e shores. except when they 
ascc11<l rive1·s either at or samr time beforethespawning
season. It is observed hy Mr. Pennant, that in the 1·iver 
Thames aml in the De<', they arc takPn in g1·cat al.Hm
dance in November, Deccmbct', and Januray; lrnt in uth
e1· 1·ivers not till Feln·ua1·y, spawuin,g in the months of 
Ma1•ch and April. T'hc sml'lt is a vrry rlf'gant Osli; its 
form beautifully taper; the skin thin, and the wl!ole body, 
but particulal'ly the h('ad, scmi-transpal'cnt; the rolou1· of 
the bark is whitish, with a cast of~1·e(• n, brneath which 
it is varied with blue, and tlH.·n succeeds thr brautiful 
silvery gloss of the alidomen; the scalris a1·e small, and 
easily rublJcd off; the eyes are silvery, the under jaw 
longer than the upper; in front of thr upper are four 
large teeth, those in the sitles of the jaws Ueing s·mall; 
the tail is forked. Tliis fish is an inhaltitant of thP Eu-
1·opean seas; it has gent.'rally a peculiar odout·, which in 
those of British growth L" commonly compared to tliat 
ufa cucumber, but by some to that of a \riulct. 

7. Salmo Greenlandicus, Grcenlaml salmon. Length 
about RC\'en inches, which it ve1·y rilrcly exceeds; sliape 
lengthened, co11tracti11g somewl1at suddenly towal'flS the 
tail; t1orsal fin plaretl in the middle oftlw back; tins rnth
Cl' la1·ge for the size of the lisli; scales small; tail fo1·kpd; 
coh10r pale·gt·een, with a tinge of brown abnve; abtlnmcn 
and sitks sil\'ery; in the male fish. just above tl1e lf'ltc1·al 
)inc, is a rougl; fascia, beset with minute JlJ ramidal srnles 
standing upright like the pile of a shag. The usr. of this 
,•illous line is hi,ghly sin,guJar, since it is aflfrmrd that 

'\!11ile the fish is swimming, and even when thrown on 
shore., two, three, or eYen as many as ten will atlhrrc, as 
if glued together, by means of this pile, insomuch that 
if one is taken, the rest arc a1so t<lkcn up at the same 
time. This species swarms off the coasts of Greenland, 
lrelant.l, and Newfoundland, and is said to be 011e of the 
chief supports of the Greenlanders, and a sort of t1esert 
at theil· most delicate repasts. The inhabitant8 of Ice
land arc said to d1·y great quantities of it, in order to 
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serve a.~ a winter food for their ca.We, whose flesh ie 
apt to ac'l_uire an oily Havuur in consequence. ,.!'his fish 
lives at sea the g1·ratest pa1·t of the )Cal'; but in April, 
May, June, and July, comes in inC'l'edihlr shnals into the 
ba)s, where immense multitudf's are takrn i11 nets, and 
artrl'wartls dried on the rocks. When fresh thry at'C by 
some sai<l to have the smell of a cucumbfl', thu11gh oth. 
ns aflirm that the scent is highly unpleasant. They 
feed on small crabs and other mal'ine insects, as well aa 
on the smalle1· fud and conferv:e, on which they are also 
observed tu d.eposit their ova. 

8. Salmo thymallus, grayling salmon. Thio elegant 
sprcics grows tu the length of aboY.t eigl1tcen inches, 
aml is an inhabitant of the clearcw a11d colder kind of 
rivers in ma:ny parts of Euro1m a11d Asia, partirula.dy 
such as flow through mountainous counh-ies. In Eng
ln1ul it is found in the rivers of Derbyshire; in some or 
those of the N 01·th; in the Tame neat' Lutllow; in the 
L:rg anc.1 other streams near Leominsfrt•; and in the 
rinr near Christchurcli in Hampshire. In L11pland it 
is saitl to he very common, whe1·e the natives mnke use 
of its intestines instead of rennet, in pre11a1·ing the cheese 
which they make from tlie milk of the rein.deer. 

The sh ope or the grayling resemLlcs that or the trout. 
but is rather more slendc1·; its colour is a heautifol sil
very grry, wtth numerous longitudinal deeper sll'ipes, 
disposed accordi11g to tlte rows of scah\s, wliich are of a 
moderately la1·gc size; the head, lower fins and tail, are 
of a brownish or rufous cast; the do1·sal fin, which is 
deeper and broader than in the 1·est of the genus, is of a 
pale \•iolet-colour, cJ·ossPd by several llusky ~ars; the 
adipose fin is nry small. and the tail foi·kc<l. The 
la1·gcst English grayling recordc<l lJy Mr. Pennant was 
taken at Ludlow, and mcasul'ell above half a yn1·J in 
length, its weight being four pountls right nunCl·s; the 
gc11t·1·al size of the B1·itish spccimi.:ns hcins far short of 
tl1is measure. 

The grayling, says Mr. Pennant, iR a voracious 6sh, 
rising freely to the fly, and will YCl'Y eagerly take a 
lJait; it is a ve1·y swift swimmt:'r, disappca1·ing Jike the 
transirnt passage of a sha<low, from whence perhaps is 
derive1) it8 ancient name of umbl'a. It is said to he a 
fish of very quirk growth, feeding on "ate1·-inseds, 
the smaller kind of tt>stacea, and the 1·oe of other fishes, 
as well as on the smalJcr fishes thrmsrlrns; its stomach 
is sn strong as to feel almost cartilaginous. It spawns 
in April and l\fay, tlie l'ull-gl'Dwn ova bring 11rarly of 
the size of peas. The gray ling is much cstccmrd fnr the 
de.licaoy of its flrsh, which is white, firm, and cf a fine 
flavour, and is considered as in tile highest season in the 
<le}1lh of winter. 

SALON, S . .u.ooN, in al'chitecturc, a very lofty !ipa
cious hall, \'aulted at top, and sometime$ com1n·el1cnlling 
two stul'if's or ranges of windows. 

SALOP, or SALEP. See STAUCH. 
SALl'A, a genus of insects of 1he order mollusca. 

Body loose, nayant, gelatinous, tubular, and open at 
each exfremity; intestines obliquely placed. ,.J'he ani
mals of this genus are of a g1·egarious natul'e, and often 
adhere together; they swim with great facility, and pus· 
sess tbe vower of contracti11g and opening at pleasure. 
Thel'e arc two diYisions.: A is fumished with an appen-
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dage which dift'era in the several species; B witheut the in salt water, am! then evaporated. In very cold coun
te1·minal appendage. tries anntlicr method 1s e1111iloycd to scp.1rnte the salt 

SALSOLA, saltwort. 1.-ali, etc. a genus of the class from sea-water. '];he water is ex11osed rn trenches on 
and ot·(lcr pentandl'ia digynia, aml in the natural method the sea-shore, '"here it fo1·ms so thin a stratum, that the 
ranking under the 12th ot'dcr, holol'accre. 'The calyx is cold of the atmosphere acls powt1-fi:lly in congl·aling it. 
pcntaphyllous; there is no rorolla; the capsule is mo- As the frozen part consists or mere watPr, the fiui<l which 
nospermous, with a s<·rewed seed. 'J'he species ue 31, remains is consequently more concentrated. The opera-
of ~hich the principl\I are: tinn is then completed hy mrans of a1-tiliciaJ heat. 

t. Salsola kali grows naturally in the salt marshes The most convenient works for making salt from 
in di\'crs parts of .l!::ngland. Jt is an annual plant, brine by boiling are constructed in the following mannc1·: 
'\\1hich rises ahove five or six inches higl1, sending out The saltern or !.>oiling-house, is erected neat· the SC<l

many side b1·anrhcs, which spread on e\'ery side, with shore, and is furnished with a furnace and one or two 
short awl-shaped leavt!s, which are fleshy, and terminate large 11ans, which are commonly made of iron plates, 
in acute spines. joined together with nails, and the jolt1ts filled with a 

2. Salsola rosacea grows natura11y in Tartary. This strong cement; a1HJ the bottom of ttie pans is prevented 
is an aunual plant, \\hose stalks are litrbaceous, and from bending down, by being suppo1'ted by strong irou 
seldom rise more tl1an five 01· six inches high. bars. 

S. Salsola soda l'iscs with herbaceous stalks near The salt.pan bring filled with sea.water, as trong fire 
tliree feet high, spl'eading widt-. The Jeavt!s on the of pit-coal is lighted in the ful'Oace; aud then, for "" 
princi11al stalk, and those on the lower part of the pan which contair1s about 1400 gallons, the saJt.boile1· 
bl'3nches, are long, slender, and have no s11ines; those takes thl' whites of three eggs, and incorporates them all 
on the u11per part of the stalk and branclie1o; arc slender, with two or three gallons of sea-water, which he pout·s 
short and crooked. AIJ the sol'ts of glass-wort arc into the salt-pan, wliile the wate1· contained therein is 
sometimes promiscuously used for making soda or mi- only lukewa1·m, and mixes this with the rest by stirring 
neral alkali, but this species is esteemed best. Tl1e it about with a rake. In many places they use, instead 
manner of making it is as follows: Having dug a trench of eggs, the blood of sheep 01· oxen to clarify the sea· 
nea1· the sea, they place laths across it, on which they water: antl in Scotlantl they do not give themselves tl-:e 
lay the hel'l1s in hea1>s, and, having made a fi1·c below, trouble to clarify it at all. As the water heats, there 
the li(1uor which runs out of the he1·bs tlrops to the bot. arises a black frothy scum u11on it, which is to be taken 
tom, \\ hich at length thickening, b!romes soda, which off with wooden skimmers. After this the water ap
is pal'tly of a black, and partly of an ash-colour, vc1·y pears peifoctly clear, and by boiling it briskly about 
sharp and cor1·osive, and of a saltish taste. This, when forn· hours, a pan loaded in the common way, that is, 
tho1·oughly hardened, becomes like a stone, aud in that about fifteen inr.hes deep, will begin to form crystals upon 
state is transported to different count1·ies for the making its surface. The pan is then filled up a second time with 
of glass. soap, &c. fresh sea-water; and about th~ time when it is half'-fi.llcd, 

4. Salsola tra.gus grows naturally on the sandy shot·es the scratch-pans are taken out and emptied of a white 
of the south of France, Spain, and Italy. This is also powde1·, seeming a kintl of calcareous earth, which sc
an annual J;!lant, which sends out many diffused stalks, parntes itself from the sea.water, during its boiling, be. 
with linear lea,·es nn inch lung, ending " ' ith sharp spines. fore the salt begins to shoot. \Vhen these have been 

5. S<\lsola vcrmiculata g1·ows naturally i11 Spain. This emptied, thr.y arc again put into their J>laces. where they 
ltas shrubUy pe1·cn11ia.l stalks, which 1·isc three or four are aftc1•wards filled again. Tliis powder being violently 
feet high, sending out many side branches, witli fleshy, agitated by the boiling liquort tloes not subsitlc till it 
oval, acute-pointed leaves, coming· out in clusters from comes to the cornc1·s of the pan, where the motion of the 
the side of the branches; they are hoary, and have stiff mass is smaller, and it the1·e falls into these pans [ilaced 
prirklrs. See SonA. on purpose to receive it. 

SALT, commo11... The prrparation of that kind of Theseco111l filling of the pan is boiled down after cla-
salt which is used fur culinary and economical purpost>s rif)·iug in the same mannc1· as tl1r fir·st, and so a thirt1 

~:t~ '~!Ut c~)~~~;~~~I t1i:tt~:~cl~::!~~:a~!11~ ~:~1 ~-1~ ~~~;~;"!°~~~' t~:~ :,:1: c~.:.~~~·1~1; b~~i~1 i1;0t1~~.~~aB;~·::!~~:('~~ t!~:t.;·~,1~!1ke~ 1~~1~ 
ing a fixrd body, ''ill not 1·ise with the \lapour of the fire, aud only kCl'(l the liq11111· simmering. In this heat 
wate1·. All, thc1·efon·, tl1at i., wanted, is to expose auy tbey keep it all the white that the salt is granulating, 
·watrr containing salt to rvaprwation. The saltcn111mo11ly whirh is nine or ten lwu1·s. Tile gr.mules, or cr)staJs, 
known by tl1t· name of bay.salt is obtained from the a'I fall to the bottom of the pan; :\11tl whl'n the watl'I' is 
water of the sea by ""apo1·atio11. This evaporation is almost all e\'aporafl'dt and the salt lies nearly dry at the 
in somr Jllarrs 11c1-1"1n·mt·d by tl~c heat of the sun, the bottom, they rake it all togrthc1· into a J o n.~ hra1, on one 
water br111g lrt i11to sl1allow trc11chrs, in 01·der to expose side ot' tht' 1.:ia11, wlirl'C" it lies a ''Idle to d1·nin from the 
aslal'ge asul'f'art' a.:; JIUS'iiblr. This method is p1·ar1i -;1·d l>ri11e, anll d1c11 is put into bar1·0,,s, anti carl'ied to Uie 
in the snutl1t•rn JH'11\i11n·s ol' Fra11cr, and nn a ve1·y ll'lrge sto1·t•lto11sr. and ddi\'e1-ed int.1 the custody of his ma. 
scale near Avriro in Pul'tu.i;al.. In tlic no1·tlie1·n coun- jt•sty's olficers. In tl1is ma11nrr the whole 11rocess is 
t1·ics, \\ lwre the hl·at ol" !lit· sun is not suOiriently ~re at, u.:;11:1.lly pr1'1"u1·med in 24 liours, the salt bri11~ commonly 
a1·tilicial nrrs nrc employt·11. In some salt-\\·orks thc"c tl1·a" n nut cvr1·y m11 1·ni11g This is tl1c method in most 
two m1•1hrHls are 11nitrd; a111l in ~..:ngla11d. and countries of our salt-works: bllt in some they fill the pan se\'en 
where salt-1·ock is plentiful, that substance is dissohcd times bt·fure they boil up the salt, autl so take it out but 
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once in two days, or five time<; in a fiwtnight. Ju the 

~~~~:1~00~1t~~~~n1: I~>~~· g~~i~11J1~q~J:~·; 1~1~:~,:a:il'f11>1~~ ~~ 1i~c~~~ 1 ~~ 
twenty lrnsbcls of salt C\'l'I')' clay, each l>t1shd wetglimg 
fifty-six pot11uls. . . 

'Vhen the salt is c~u'l'icd into the store-house, 1t 1s put 
into 1>1·abs, wliirli a1·c partitioll:i, Jikc s.ti.1lls fu1· liorsrs, 
lined at th1·cc si<lcs, and the bottom \nth l111a1·<ls, and 
having a sliding-board 011 the foreside. to til'a~v up t!ll oc
casion. The lrnltoms are made shclnng, Ucrng l11ghest 
at tho back, allll g1·adual\y inclining fo1·wanl; by this 
means the brine remaining among 1hc s<'llt easily scpa-
1•ates and runs from it, and the salt in t!irce or four days 
becomes sufliricntly d1·y; in sornc places they use cribs 
and barrows, which a1·e long and conic wickcr-1.rn.skcts, 
for this purpose; an<l in su111c places \~·uo<lcn troughs, 
with holes in the bottom. The s<lline J1quo1· which re
mains from the making of salt is what i:; railed liittern, 
fl'orn which Epsom salt 01· muriat of magnesia is often 

extracted. 
Much in the same mannrr is the sr.lt obtained from 

tlle bt•inc of salt-springs, pits, &c. "bite salt is prepa!'ctl 
from sea-water, u1· any other kind of salt-\\ aLer, first 
bcightene<l into a stt·ong ~l'ine by tlic heat of the sun, 
and the operation of the All'. 1t may al!;o Uc })l'Cpared 

!~·~ ~~s: :;··~i~ ~d~:·i ~~1'·01~.~I ~ i ~ii':~~~:'.: ~u'~'~~~v 1~v1t~7,11 ~~·~';~~~; 
salt. Refined 1·ock-sa!t is that 01Jtai11e<l by <lissoh1 ing 
fossil or rock-salt in salt or fresh water, auc.J. aftcl'w:u·ds 

boiling the solution. . . . 
A g1·eat quantity of rock-salt lS used at Northwlch, 111 

ord1:w to strrngtl'1~n their l.Jriue:springs;. and a much 
greater quantity 1s ~en.t c~aBtw1sc to, L1vcrpuol, ~IHI 
other placPs, where it ts either used to.r strengthenrng 
brine-spring or sca~water; much of ~Iii~ r·oc~-salt was 
forrncl'iy exp.,rtcd to Holland, and 1t 1s still sc11t to 
Irrland fot· the sa1ne pu!'puse. 

'l,he Northwich rock-salt is never used at our tables 
in its crude sta.te; aml its application to the pickling 01· 

curing of flesh or fish, ol' preserving any provisio11s, 
without its being previously 1·cfincd into white salt, that 
is, without its being dissolved in water, and boiled down 
in what is called white-st.It, is 1woliiUitccJ under a pen
alty of 40s- fol' evcl'y pound of rock-salt so applied. 
The purn transpal'ent masses, howeHr, of rock-salt, 
might probably be used by us with on1· f~od. without any 
so1·t of llange1· 01· inconvenience; at least we know that 
rock-snit is so used without being refined, lluth in Poland 
and rn Spain. 

The quantity of rork-salt which may be clissolvecl in 
a definite quantity, s11p11rJse a piut or 16 arnii·.dupois 
ounces of water, is differently estimate<l by d1ffeI·c11t 
authors, Boerhaave is of opinion that sixteen ounces of 

w ~tc1· will not dissolve quite 5 ounct•s of rock-salt; Spiel
m an thinks that they will dissolve 6j ounct·s; Newman 
ag1·._·ts with Spielma11; EHel" saJS, tl1at seven ounces of 
fo.., -; ;J salt may be dissolved in 16 OilllC:es oi'water;lastly, 
H ffman ass ~u·cs us, that 16 ountf'S of wnter \1iill not 
tli s ... olvc above six ounres of common salt. 1t is not 
wlinlly improbable, tl1at different Sorts oi' rock~salt may 
t1itfor soml>what with respect to thcfr solubility in water. 

I r 1~ admittrcl, that 16 ounces uf wntrr can dissolve 
six ounces of salt antl no more, then we ma)' be certain, 

tliat no ul'inr-sprin1; in any part of the "·orld, can )irltl 
six 01111 r t·s or salt from a pint of' tlir brine. F01· l.11·ine 
sp1·h1g..; an', C!l'tlinarily, nothing I.Jut water in which fos
sil salt has l.Jecn dissuln'd; but a pint (;f the strniigt·st 
brine c::rnnot contain so much Hnlt as i::i cu11tai11ed in a 
11int of watc1·, wliiclt has l>ccn Stttt1l'a~ctl with six onnrC's 
of salt; for a pint of watrt·, in whi1 Ii six uuntt's of salt 
lia\'C UeC'n dissolved, is inrrcascd a little in bulk; it will 
do more limn fill a pint mC'asure, ~11d the salt left in tlic 
surplus wi!l sl1•n\.· how niucli the snit rontainecl in a pint 
ol' the st1·ongrst b1·inc falls short of six ounn·s. U1· we 
may consid er the matter in iltt• following maimer, wliid1 
will vcrhaps Uc mol'c i11tdligiblc; 1G oun('cs of wat1•1·, 
impregnated with 6 ounr.es of s:dt, constitute a sat111·atcll 
b1·inc, weighing· 22 ounces; if thcl'efnrc we would k1111w 
hnw much salt is contained in 16 ounces of .r;urh li1·i11r, 
h)' .th e l'ulc of Jll'npol'tio11 we may argue, tliat. if 22ounn'i 
of brine contHin six ounres of' salt, J 6 01111crs of hl'ine 
will contain 4T\- ounrcs of salt. Ht'ncc we mny i11l'l'r. 
that the strongl·st brinc·!i}H'ingi;; will nut J icld 111uch 
abo\'e one qua1·te1· of thei1· weight of salt. 

'!'here arc a great many llrinr-spl'ings in Clir~liirr, 

in 'Yorcesterslii1·c, Staffurdshlrr, Uampsldt·e, :111ll i11 
othe1· p:nts of Grrat B1·itnin; some of which n.rn sulli
cie11tly 1·it:h iusalt to Uc wro11glit with fll'ofit, olhrrs nut. 
F'rnm what has been before ~uh· ancr<l. tlie 1·c•adt•r will 
comprehl'llrl that 16 tons of the strongrst brine rn11'iist 
of 12 tons of water, nnll of fou1· tons or sail; and that, in 
ordCl' to obtain 1hese four tons or salt, the 12 tous of 
water must lie, by s1111N means or other, ern.p1ll'atecl, s1> 
as to leave the salt in a concl'dc fo1·m . Suppose tl1t•1·c 
should Uc a brine, which in 16 tons shnuld contain 15 
tuns of water, and only one ton ol' salt; yet it may 
chance, that such a weak brine may I.Jc wrought with 
mo1··c pl'Oflt than the strongc .~1; fn1· tile profit arising 
from tlic boiling of l.Jdnc into sail, clqwnds as much 11pun 
the p1·ice of tho furl L"H·d in lmil!ng it, as upon thcr111a11-
tity of salt whic h it ,yields. Thus the scn-watr1·, which 
sul'l'ounds the coast of G1·t'at .Bdtai11, is sail\ to hult\ 
mot·e than one thirtieth, or less tlian onc-fiftil'th part ot' 
common salt; but fuel is srl chrap at NC'wcastk, that they 
can evaporntc tldrty or fo1·ty tons of watn, it1 onll'r tn 
obtain one ton or salt. and yet gain as much dear pl'Ofit 
as those do, who, in countries less l'an>urably situated 
for fuel, boil down the sti·ongcst brine. 

Tl1c adva11tagc resulting from st1·rn.~thcnin.; wrak 
brin ~ or sea-water, lly means or rock-salt. is rrry obd
ous. Suppose that the sra-wntl'r at LinrpCH.J, "ltu·c 
largo quantities of rock-salt a!'e l'Cfined, wnuld) i1 Id one 
ton of salt from 48 tons o[' \\ afrr; then must a f]uanlity 
of fuel suflicieut tu ernpn1·atc 47 tons of watel' !Jc used, 
i11 01·der to obtain one ton of f:rnlt. But if as rnurli rock.
salt is put into the forty-ei~ht tons of sra-watu. as ran 
I.Jc dissolved in it, then ''ill tho sea-water 1·rsrmble a 
l>l'inr !':illy saturated, ,. ach J 6 tons of whkh "ill girn 
four ton~ of salt, and thu wh1lil' fJll<llltity ) iddtd Uy the 
evaporat ion of 47 tons of wa\l'I' \\iii bP 12 tuns of salt. 

SALTS. The word salt was or·iginally t'1111fined to 
mnt·i.lt or soda, 01· common salt, a ~ubstaHCC '' liicl.1 hM 
been known, anti in c11mnH>n use, from the rem11trst 
flg'('S. It was al'tel'wa1·lls ·gene1·illizetl by rhcmi~ts, aml 
employed by them in a vc1·y rxtt·u ... h·e and Hilt \Try d<'fi· 
nite_sensc. Every body which is sapid, easily melted, 



SALTS. 

soluUlc in watrr, and ll')t comUustiUlr, has been called a 
salt. 

Salls were consiclrrr<l by the olilPr cltrrnistliil as a 
clas<;J of luHlies ink-nnccliatc bctwce11 ea1·lhs and watCI'. 
Many ilisput1•s arose about \\•liat bodies uuglit to I.Jc com· 
pl'rl1c11tled umkr this c1ac;;s, ::i.ml what ou~ht to tic ex· 
clu1kd from it. Acids and alkalies were allnwcd by all 
to br salts; but the difilcu lty was to determine concern· 
in.~ eanhs a111l metals; fn1· SC\'e1·al of the earths possess 
all the propl· rtic~s which have been ao;c1·ihed to salts, aml 
the mt•tal:i arc capable of entering iutu combinations 
whirli posses".! saline pr )p 1.wti~s. 

l n 111·ncess of time, bn,vcver, the term salt \\'as res· 
frictl·d to three classes of IJodirs, 'iz. acids, alkalies, 
and the compounds which aciils form with alkalies, 
ca1·tl1s, anrl mdallic oxides. The first twQ of these cl as. 
ses Wl'l'O rallrd simple salts; the salts belonging to the 
thil'd rl.\:-iS wcrr'callcil compound or ne11tra1. This last 
apprllatinn 01·iginafetl fl'Om an opinion long entertained 
b.) thl·mist'i1 that arids and alkalies. of which they arc 
cu111posl'd, wc1·c of a contt·ar·y natul'C', anrl that tlicy 
countcrnckd 011c a11otl1c1·; so that the resulting rom
pouncls posi;;cssL·d 11dtlicr tllf• p1·operties of aci<ls nor of 
alkalies, hut p1·opcrties intcrmrdiatc bctwc('n the two. 

<.:l:tmists ha'e lafrly rcs11irteil the trrm salt still 
mo1·t•, OJ larilly excluding acills anrJ alkalies from the 
clai.;s of s~lts altogPlhcr. At prc>scnt. tlirn, it denotes 
on~y the componiuls Jannell by lite combination of acicls 
with al/wlies, earths. a.nd 1ntlallic oxides. 

No pal't or chemistry has l>een cultiratcd wilh more 
zral tltau tltc salts, t·s prrially fol' these Inst 40 ycat·s. 
1Ju1·i11g that l imr. tlrn nun1bcw of saline bodies liaR bern 
e1w1·mously iunT<HH·d, and the p1'npt1rties of a n1·y grr.nt 
numbl·r l1avc bc<.'n drtC'r·mi11C'd \\ ith pr·rcisio11. Still, how
evc1·, this wide aud impodant regiun is far from being 
complch·ly rxplo1·{'(I. 

Clu·misls lia\'c a:!;'J', ril to denominate the salts from tlie 
acills \\ hid1 tliey co11lttin. The f'arth, alkali, and me
tallic nxitle, comliincd with tl1at acid, is railed the bnse 
of the salt. Thus conimon salt being a compouncl of mu
riatic acitl au<! soda. is called a muriat; and soda, is call· 
e1l the Lase of common salt. 1\.uw since there arc 52 
acit.ls a11<l 57 l.rnsPs. it would appeal', at first !"iglit, that 
the1·e arc 1824 salts; but of thP 45 mf'tallic oxides at pre
sent known. there a1·e a ronsidrrri.Ule 11umbe1· which can-
11ut romhinc \\ itl1 manv of the aritrs. Tids is the case al· 
so with silirn, aud pl'riiaps \\'ith some of the nthc>1•cft1·ths. 
'Ve mw;t the!'tfo!'e s1tl1tract all these from the full num
bc>i' 182-t. To comp<'1tsatr. however, this 1lcficir11cy, at 
least iii pa1·t, tlicrn a1·c several arids capable of combiu
in .~~ wit Ii twu hast·s at oner. Tli11s tliC" tada1·ic arid com
bines at onnwith potass and ~ocla. Such combinations a1·c 
rnlll•d ll'iplc sail, and tl1ry inc1·C'asc thl~ numlu•1· of s~lts 
co11si<lrrahly. There ::l:l'l' sumc salts, too, which aN': ca. 
pablc of combining "itl1 au additional dnsP of U1l'ir acid, 
"nd otlH'l'S which cum!Jinc witli an aclr!itional d11.St' of 
tli r it· liasl'. The F1-rnrh chcmi.,~s clrnnte !In• fi1·sr of tliese 
cn111hi11a rions by adding to the U'iual nam e ofthr salt tile 

~ 1{1)1~.',\51at~~1il~~~o~::r~~~; 11~1c~~~~1~ tr:~ ~~c~1'.;:;n~~1 gs1i1tj~fi)ni1111; 
tlH· p 1 11·a~c with c.~('('SS of Uasr. Thi<; UH'tholl or 11:\llling 
~ms 1 he merit indrt-rl of lieiu;?; 1n·cri"ie, Uut it is cxccl'd-
1115ly '"' lnrn1·J, an<l intolrrably tedious. The ingeniou~ 

mndo or naming these combination• p:·opn•c <l ~y Di·. 
P~·a1·sun ought, certainly t.> be 111·cfcr1·l·cl. [t i"i crp1 lly 
precise, if not mol'C sn, ;rnd f1.1r mnl'i' cnnH11i<·11t in cn1·y 
1·t•s1H·ct. It consists in prefixing tn the usual namr oftl1e 
salt the p1·epositinn super, to denote an cxrtss of arid, 
and tile p1·01)01·tion sub to denote an rxrcs"i nf base. Thus 
sulphat of pntass denotes the salt in its stale of f)l'Jfoct 
nrutl'alization, without any cXCl'SS eithc1· of the sulpliu
ric acid or of the potass; supcrsulphat or potass ii; tlie 
same salt with an excess l1f acitl; sulisulphatnl potasi:; is the 
same salt with excess of Uasr. rrhcsc three difft·1·ent 
kinds must i11c1·easc the number of saline compnunds 
vc1·y considerably; IJut the precise number of salts is not 
kno\\·n, as many of them remain still unexamined by 
cltcmists. Pmlrn!Jly thc.y arc not much fcwrr than 2000. 
Some idea may Uc formed of' the p1·og1·css which this 
Lranrl1 ol' chemistry has made, by recolkcti11g that 40 
years ago not more than SO salts in all Wl'l'e kuo\\ n. 

Of these 2000, hoWC\'et·, a considerable number may 
he consitlc1·Nl as still unknown. as thry ha,·e been mere
ly furmetl \\ ithont Ueing examined. Of those which 
are known, the greater 11umbe1· have not Uren applied tc> 
any use, and tl1crefore I.lo not descl'\'C a vc1·y pal'ticular 
dcsc1··iptinn. 

As the t.liffercnt genern of salts arc denominated frnm 
thrir acicl.'i, it is evident that thel'C are as many gcnern 
as lhcre a:·r adds. The terminations of the names of 
tli<'sc grnrra differ according to the nature of the acids 
wl1ich constitute them. 'Vhcn that acid rontains a maxi
mum of oxygen, the tc1·mi nation of the grnius is at; 
wl1rn it dnf's 11ot contain a. maximum of oxygf'n, the te1·
minaticn or the genus is ite. Tlrns the salts which con
tain sulphuric acid arc called sulphats; tlwsc which 
contain sulphurous arid are called su:phHes. This dis. 
Unction is of some conserp1ence, because the salts dilfcr 
very much, according as the acid is sat111·ated "ii!i oxy
gen f·H' not. rr11c ites a1·c seldom perma11r11t; w/irn rx. 
posed to the air, tl1cy usually attract oxygc11, aucl a1·c 
converted into ats. 

~,·_er.y particular species of salt is distin.~uished by 
subJomrng to the generic tc1·m thr name (Jf its Uttsc. 
Thus the salt compoS<'d of sulphuric acid nnrl soda is 

~~~~~:!1~:~i11:1~~ ~~~n°cdsa~f'~'f1~~j:1 ~11~a~t~s~~cc~1:~111~:.~~~;s~;-11 11~·: 
plicns .. Thus the compounds of tnrt:ll'ic acid, potass, a1lrl 
soda, is called ta1·lrat of potass-and·~wda. 

The salts t!H~n natu1:all.v <liville thrmsrlns into two 
granll classes; tiic first of whirh compn·hends thr al!ia
linr arnJ c::u·thy salts, which tle1·ivc thei1· most important 
rha1·actcr~ from their acitls; the sl'Cond C1J1Hpl'c•IH·nds 
the metallmc snits, whose bases on the coutrn1·y stamp 
tlirir most impm·t.ant 1m1p1-rtics. 

Salts, 01· lh<' combinatinns nf alkalie!i with aC'il!s \\lhich 
exist in tlie minel'al hingtlurn, com;titutc tllc following 
genel'a and Spl\Cics: 

Genus I. PoTASS. 
Sp. t. Nitrat ofpntarn. 

Genus [(. SonA. 
Sp. 1. Carbon at of soda, 

2. Sulphat of soda, 
:3. Muriat of soda, 
4. Borax. 
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Oenu• HI. A">IONIA. 
Sp. 1. ?\Ju1·iat of ammonia. 

Genus I. Salts ef potass. 
Sp. 1.'.Yitrat ef potass. This salt is found nati~e, rni~

td with nitrat ul' limr, muriatof potass, and nthC'l' 11np11r1-
tics, cnct·u~ti11.; the Sttl'face of the earth in different pa1·h 
nf India, the Cape of Good Hope, Peru, Spain, l\lolfetta, 
&c. IL 1~ must commonly in fine capillat·y crystals. 
Sometimes, though rarely, massive, or in six-sitlctl 
prisms. 

Its iu·imitive form is a rectangular octahctlron. It 
occurs sumrtimcs in that form, but more frequently the 
~pcxes of the pyramids are truncated. But its most 
usual variety is a six-sided prism, terminated by six
sidcd pyr:lmids. A specimen of native nitre from Mol
fetta, analysed lly Klup1·oth, coutainctl 

44.55 nitrat of putass 
25.-45 ~ulJJhat of lime 
:J0.40 cal'lJOnat of lime 
0.20 muriat of potass 

100. 60 
Genus II. Salt.• of soda. 

Sp. t. Carbonat '!}'soda. This salt is found in Egypt 
on the surface of the ea1·th, and on the margin of certain 
lakes '\\ hifh llecnme dry dul'ing the summer. It has 
often the appearance of a rough dusty IJOwdc1·, of a grey 
colour and alkaline taste. It occurs in China, whe1·c it 
is called kicn; near Tripoli, where it is denominated 
trona; and likewise in Hungary, Syria, Persia, and 
India. 

It is sai<l sometimes to have been observed in crystals. 
'n1e primitive form is a rhomboidal octahedron; but the 
pyramids are usually truncated. 

A s11crimen of this salt from Egypt was found by 
Klap1·oth to consist of 

32.6 dry carbonat of soda 
20.8 dry sulphat of soda. 
15.0 dry rnuriat of soda 
31.6 water 

100.0 

A specimen or fibrous carbonat from the interior of 
Africa, yielded the same chemist 

57.0 soda 
38.0 carbonic acid 
22.5 water 

2.5 sulphat of soda 

100.0 
Sp. 2. Snlplwl ef soda. This salt is fourn) in Austria, 

Bungal'Yt Styt'ia, Sw~tzerla_nd, and S~bc1·ia, always 111 
the nei~hbourhond ot a m111e1·al sprrng. It occ111·s 
tJsually in 1he state of powder, sometimes massivr, an<l 
en~n cr)stallizrd. Colour greyish, or yel11misli white. 

me~fs~ 5~1~~~~ic~~ni:0~~~ r~·711:~~n;u~·~~~ ~~1 ~~1~1~~ i;o!,~: 
tries, puticularly in Poland, Uungary, &c. Near Cor
dova in Spain there is said to be a mountain or common 
sa1t 500 feet l1igh, aml 11rarly three miles in circum
fe1·r11ce. Th r re a1·e two varieties of native common salt 
distinguished by their texture. 

SAL 

1. Foliated. This variety is usually found in vast 
masses, nml somrtimrs crystallized in rubes. Coluur 
\'arious shades of grey and of red. Internal lustre gll\1-
sy. Textu1·• foliated. 1''1·agmcnt.• cubic. Stl'eak 51·ey. 
Specific g1·avity 2.143, Taste salt. 

2. Fil11·011s. Found in masses, strata, or stalactitic. 
Cnlour various shades nf gl"ey, blue, red. Texture 
fillruus; fibres delicately CUl"Vc<l. Fragments angular. 

Sp. 4. Borax. This niincral is found in diffl!rcut 11arts 
of Thillet, &c. It is usually mixed with forrign llodies; 
that of Persia is iu la1·gc crystals, enclosrd in a fatty 
matter. The primitive form of it, crystals i'i a rectan
gular prism, but it occu1·s usuall) i11 six-sirled p1·isms, 
whose ed,grs al'e val'iously truncated. Its culmu· is g1·ey
ish, yellowish, or grce1iio;;h white. }"'1·acture foliated or 
conchoidal. Refracts doubly. Taste sweet, and some
what acl'i<l. 

Genus Ill. Salts <if ammonia. 
Sp. t. Jfluri<J.t of ammonia. This salt occurs near vol

canors, of which it is a product. It is fuuud nlso in Per
sia. It is founc.1 usually in the state of 11owdcr in the 
middle of lava. Some.times in mass, and e\·en in ve1·y 
irrl'gular c1·ystals. Colour white, often with a shade 
of yellnw or green. Very soft. 

A specimen of this salt from Tartary yielded Kla
proth, 

97.5 muriat of a1Rmonia 
· 2.5 sulphat of ammonia 

100.0 
There is no necessity for entering any further iu this 

article into the detail of the compound salts, as the ~ad
cr will find them under the dift'erent heads of AcETITES, 
FLUATS, GALLAT9, LACTATS, MA.LATS, MELLATS, 
MuRIATS, N1TRA.:rs, NtTRtTt:s, PuosPHA.Ts, Pnos
PHITBs, SuLPIIA.Ts, SvLPHITEs; also under the differ· 
ent acids: and the metallic com 11ounds under the respec· 
tive metals. See also CHEMISTRY. 

SALVADORA, a genus of the rnonogynia order, in 
the tetrandria class of plants, and in the natural method 
ranking with those of which the order is doubtful. The 
calyx is quadrifid; there is no corolla; the berry is mo
nospe1·mnus; and tile seed covered with an anti us or loose 
cuat. There are three sperics, herbs or China. 

SALVAGE MONEY, a reward allowed by the civil 
and statute law for the saving of ships or goods frum 
the danger of the seas, pirates, or enrmies. 

Where any ship is in clangcl' of being stranded, or 
1ll'iven on shore, justices of the 11eace a1·e to command 
the constables to assemble as many prrsons as are ne
ccs~ary to preserve it; and on its being preserved by 
their means, the persons assisting therein shall in thirty 
cJ;lJS after lie Jlaid a reasonable reward for the salva~c, 
othrrwise the ship or goods shall remain in the custULly 
of thr officrrs of the customs as a security for the ~ame. 

SALVIA, &age, a genus of the mom>gynia order, in 
the t.ligynia class of plants, and in tlte natural method 
rnnkin.i; under the 42d 01·der, vrrticillatre. The corolla 
is unequal; and the filaments plarcd crosswi<;e on ape
dicle. The most remarkable spct·ic~, out of 79, are, 

l. Thr officinalis, orcomm1m large sage, wliirh is cul
tivated in g•:.J'dens, of whir h Lhe1·e are the following ' 'a
l'i : ~ies: I. The com moo green sage. ~. T!Je wormwood 
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sage. 3. The green sage with a variegated leaf. 4 The 
red sagr. 5. The red sage with a variegated leaf. These 
are acci1lc11tal l'at·iations, and thcrrfore a1·e not enumc· 
rated as species. The common sage grows naturally in 
the southern pa1·ts of Euru11r, hut is here cultivated in 
gardens fur usr; hut the variety with red or hlacki•h 
leaves is the most common in the British gardens; and 
the wormwood sage is in greater plenty he1oe than the 
common green-leaved sage, which is but in few gardens. 

2. The tomentosa, generally titled halsamic sage by 
the gardeners. The stalks of this do not grow so up
right as those of the common sage; they are very hairy, 
a11tl di vii.le into several branches; the flowers arc of a 
11ale hlur, about the size of those of the common sort. 
This sage is prefer1·ed to all the the others for making tea. 

3. The auriculata, common sage of "·irtue, which is also 
wrll known in the gardens and markets. The lea\'es of 
this are narrowel' than those of the common sort; they 
are hoary, anti some of them a1·e indented on their edges 
towa1·tls the base, which indentures I.Jave the appearance 

• Of t'Rl'S, 

4. The pomifera, wilh spear.shaped oval cnti1·eleavcs, 
g1·ows naturally in Cnte. 

5. anti 6. The coccinea anti formosa, are beautiful hot· 
house plants, with scarlet flo\\ ers. 

All the soo·ts of sage may be propagated hy seeds, if 
the~· can l.H.' }l1·ocured; but, as some or them do not per. 
ferttlu-i1· s«eds in this country, anti most of thcso1·ts, but 
('b)ll'cially the common kinds for use•, are easily p1·opaga. 
tc1! IJy slip~, it is uot worth wl1ile to raise them from Sl'Cds. 

SAMARA, a genus or the mon11gy11ia orde1·, in Uie 
tl'h·anth'ia dass of plants. Til e cal)X is quaddpartitr; 
thC' corolla tch·aprtalous; tl1c stamina immrrsrd in the 
base of the petal; the stigma funnel -shaped. Thel'e al'c 
three fiprdes, tl'tcs of tl1e Ca pr. 

SAMARITANS. anancientscrtamo11g the J ews, still 
subsisting in some pal'ts of the Levant, untlc1· the same 
name. 

SAMDUCUS, elder, a genus of the trigynia oo·der, in 
the pentandria class ol' plants, and in the natural method 
t·anking touter the 43d 01·1.kr, dumosre. 'J'l1e cotlyx is 
quinquepartile; tl1e co1·olla r111i1H1uefitl; the ber1·y trispe1·. 
mous. The s11eclrs are only five, and the most rema1·k
able ar<', 

1. The ni,")ra, or common blark rider, wilh a tree~ 
stem, branching 1111mt•rnusly into a largt• spreading head, 
twC'nty or thia·ty feet high, and lr11·gr flvc-partrd umbels 
of \\Iii tr Oowt•rs towards the c1H.ls of the branches, sur
rerdcd by bunrhrs of black and other difft:>1'.ent-colourcd 
berries, in the\ al'ietil·i;; whi<:h ;u·r, commo n blark-bl'l'· 
rirtl ehkr-trer, wliitr.benird rldt•r, g1·een bt'J'l'ied eldc·r, 
liicini:ttrd or parslt'}'·leavetl chin, ha\ ing Uic folinlrs 
much ladniatetl, so as to resrmble p~u·slr) -lravt•s, gold· 
s;tl·ipcd-lca\1ed clc.lcr, sih·c1·-st1·ipetl elder, silve1·.duskc.1 
elder. 

2. The racemosa, raremose rrd-brrri ed ch.Irr. This 
is a rrsidcnt of the mountain ous pa1·rq of thr sontl1 of 
t.:urope, and is retained in our gartlrns as a tl1rne1fog 
sh1·ub, having a pcculiai· siuguluity in its O\'al-clustcrcd 
.lowers aml llrl'l'ies. 

3. Th(' Ca11adcnsis, or Canalla shrubby ('ltlrr. 
SA.MlELS, llir Arnbian name ofa hot wintl. 11eculiat· 

to the desert of Ara~ia. lt ~lows over the desert in tho 

SA !II 

moutlos of July and August from the north-west ~na..ter, 
and sometimes it continues with all its violence to tlie 
\'t·ry gates of Bagda<I, hut never aff'ect> any hn<ly within 
tl1~ \mils. Some years it dors nut blow at all, and in 
others it ap1>ears six, eight, 01· ten times, but seldom con. 
tinues more than a few minutes at a time. It often passes 
with tl1e appar·ent quickness of lightning. 'The Arabians 
and Persians, who are at:quaintcd with the appeara11ce 
of the sky at or nea1• the time this wiull rises , ha\'e warn
ing of its approach by a thick l1aze, which appears like 
a cloud of du!it arising out of the horizon; and they im
tn('tliatcly~ upon this appearance th1·ow themseln•s with 
their f'aces to the gt•ound, and continue in that positiott 
till the wind is passed, which frequently happens almost 
instantaneously; but if, on the contra1·y, they a1·c not 
cat'eful or brisk enough to take this pr~caution, wliicb is 
sometimes the case, and they get the full force of the 
wind, it is instant death. 

The ahove method is thr only one whirh they take to 
avoid tl1e effects of this fatal blast; and when it is ovc1·, 
they get up and look 1·ountl them for their cornp:t11ion~; 
anti if thC\y see any one lyin,; motionless. they tttlrn hold 
of an arm or leg, and pull and jerk it with some fo1Tc; 
and if the limb thus agitated separates from the l.lod), 
it is a certain sign that the wind has had its full C'ffed; 
but if, on the contrary, the a1·m 01· lrg docs not conn; 
away, it is a su1·c sign there is life 1·emai11ing, although 
to every outwal'd appea1·ance Urn 11erson is dead; anti iu 
tltatcasethry immediately cover l1im or thrm \\ itl1 clothes, 
and administer some warm diluting li1prnr tu cause a 
}JCl'!-ipiration, which is certainly bnt~lnwly l.11·ou~ltt ahout. 

The A1·abs tl1c111seh•cs can say little ru· nothing about 
the natul'C of' this wind, only that 1t ah\ays Jl•an'ri be. 
lii11tl it a very stl'ong sulphul'eous smell, and tliat t li ca ir 
at these times is quite cleat·, except about the ho1·izo11, 
in the no1·th.west quartc1·, befo1·c ul.lsnnd, whirh ~ins 
warning of its approach. \Vl· have not brt'll able to '1ra1·n 
whetlir1· the dead bo11ics are sco1Tlird 111· tlis-;oh·ctl into a 
kinll of gl'latinous substance; bul frum tlH' sl·1rirs CU l'l't'llt 

:.\bout tlwm, there has been l'rcqucnt nason to hr lirve the 
lattr1·; and in tliat ca-;c such fatal c(fl:rts lll ilY he atl1·i
buted 1·athrr to a noxious\ apuu1· than to an absulnh' and 
CXCl'SSi\' t.' heat. The story of its going to tlic gates or 
llagdad ?ml •.Hl furt11er, may be rl-'ai,111rnhly t•rnu1~/i ac. 
counted fm·, 1f the effects arc attl'ibutetl to a poisonous 
Yapuur, and not an rxcrs'>iv1..• l1l·at. 

SAMUL US, water pim1Je1wf, a gcnu'> of the rnnno. 
gynia onlrr. in the prnta11dria das!i uf plan ls. and in the 
natul'al llH:lhnd 1·a11kin:; untlt'I' Ilic 21st t>l'd<'r, p1·1•cire. 
'l'hc corolla is sah r1·-shaprd, tlir stamina ~u1·1·01111·kd tiy 

;~~:~:.,bc;t.~1~ 1~ ii!s0 ~11~t·~;~~i~~l.1c caps1d.! i-, unilucuLu·, in~ 
SAM PSE/L"S, i11 cl111rd1 history, an anr il•nt i;;rct 

\\ lio Wl' l"C propct ly neithr1• Jews, Cli1•ist ia11s, 1101· G,.11 : 
tiles, though th~y took their name from the Ill-brew \\ oi·<l 
semes, sun, as l11augl1 they wo1·slii pprll that phrnct. 

SAMY DA. a grnus of the rnonugynia ordrr, in the 
dcra1.11h·ia. <'lass of plaut~, anti i11 the 11atural mctlinc.] 
J'anlm~g \\l!h those n.r wlurh the ol'dc1· is doubtful. Tlic 
ral}X 1s qumqurpart.te. an_d colouJ"c•l; thr1't' il.i rLJ cn i·oJ. 

~~!\~!:~ ~~~:;~ 111/1~i/~~~/l1•~1·: 11:1~~e~r1~~~\~1~~;l~n~~ 1 r 1~·~,'l'l~; ~~~ 
mne s11en rs, clurfly shrnL.-; of the Wr!'!t lndh·s.. 
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S.\:-;D, in not:ir.tl h\story, a i;rnus cf foss'I" lhc rJ;a
l'<\l'll'!'s or'' Li1li arr, tl1at thr~ aL·e found in minute co11-
cn-1iorn11 hrmii1!; l• .~dL<·r a ki1,d nf powd~1·, the gcnuini! 
particlt-s uf \\l1id1 all !Ht\C a trndrncy to one determinate 

~ ~ ~~ !'. ~ '.~. t \l ,~JI 1'1'~ ;' j : ~ ~: ·,; \ ~· (>I'~~ ll(l 1:: ~·~ :: 11 ~ _<~!:l; l(1) :~ t ~ :·~ l:::; t~e(~s lJ ~~ I,~.~~~~~ 
01· fnrnwd i11t11 a rulirn:nt mass by menus nf it, I.Jut l'C

tai11i11.~ fl1ci1· fi.c,'ill'('. in it; tl'ano;;pa1·rnt, ,·itrifia\Jlc by cx
tnmc hl'at. a11<l not soluLlc in, no!' l'ffel'\'esring with, 
;trit!L·. Sn1H!"i ;~l'r. sut>-jrd to be variously Ulrmlcd Uuth 
\\ith l1011:o!)CJH:o:is nncl h<.'terogencous sul.Jsta11rrs, as t11at 
of fairs, &c. and hence, as wrll as from thcV· ,·ariuus 
coilJlll'S, a1·e s;1bc\i\•i1le<l intn, 1. \fliitc sands, whether 
po1·c m· mixc:d with ot!1rr 1u·c11aceons or ln•tcrogt•ncous 
]lartidn1; of all which th~1·c a1··c s~''c1·al specks, ditfc-1'.ing 
HU less in Urn fillt't\CSS or lhl'i1· parlicles titan in the d1tfc

rcnt dt',~;n:(·s of ('(:lntll', fl'f1m a IJ1•ight anil f'llining "hite 
to a l.11•n\\'1li-;J1, .\ dlow isl1, gt·ccnish, &c. white. 2. The 
i·e<l and rNldish sands, l.loth pu1·e and impure. s . The 
yrllow sa11ds, "l1e1licr p111·c 01· mixt~d! an· al':io vel'y 11u
Inl't·n11s. 4. 'J'hc h1·nw11 sa11cls, distiugui-;!iccl in the same 
rna1111('1'. 5. The l.llack sands, of whirh thcl'C arc only 
two spccil's, 'i:t. a fine shining greyish l.llack santl, and 
anotht·r of a rim• sliiniu~ 1·ed<lish-Ulaek colu111·. 6. The 
green kind, of "liic/i tht'l'l' i:-; 011ly one known species, 
'\'iz. a cua1·.sc nu·icgatcd dusky-greea sautl, common in 
Virr,i;:ia. 

S1rnd is uf gl'rat use in tlte gla5=s manufacturt-; the 
'' liitc \\'l'ili11g- snnd l.Jl'ing rmployNl fo1· making of the 
"hill• glass, antl a co;i1·se ~;1·ccnish looking san<l for the 
g1·rf'11 ~lass . 

111 agncnltt:!'C it SCC"lllS to Uc the ofilce of san d to make 
1111d11ou . ., rar!hs f't'1·tile. and lit to support wgctahles, &c. 
:Fur ca1·t.h al11m·, we find, is liable to coaksn·, and gather 
iuln a lia1·'! r:ohl'!'rnt mass. Cummon san<l i8~ tl1cl'(·.f01·r, 
a \'rl',V ~11~al aflditifrn, l.Jy way of manure, to all so1·ts of 
c!ny lands; it \\ :-11·ms them, and makes tl1em more oprn 
and !nose. 'l'lte l.1:-st santl for the farmer's use is that 
wliidi is w:islicd lJy l'ains from roads or hills, HI' that 
which is t.\krn from the IJcds of :·i"crs; the cummon sa11<l 
that i., 1l11g in pits never answers sa ':,\•ell. Howcvc1·, if 
mixc<l \\ ith dun.;. it is much bettc1· than laid on alone; 
null a vrry fine manure is made by cnvfTing the bottom 
of shrcp-folds \\ i1l1 sen~ral loads of sand evt•t•y W<'.l'k, 
whirli a1·e (n be taken a\\ay, aml lai<l on cold stiff lands, 
i111pl'rg11atcd as they a.Te with the dun~ antl the w1·ine of 
tiH' Shl'cp. 

'!'lie sea.sand, nscd ai; manure in diffe1·ent parts of the 
kingtlum, is ol' tlm•e kinds; that about Plymouth, and on 
other nf the so11thc1·11 roasts , _is of a hlue-g1·cy colru11·, 
like aslic . .:;, whicl1 i'i ]Jl'nbably owin~ to tl1c shells of mus
ch·s, and ol]l('I' fish nf that 01· the like cnlou1·, bcini.; 1.J1·0-
k e11 anti mixed amoug it in great quantity. W<'stwa.d, 
near the Land's-rm!, the sea-sand is VC't'Y white, an<l 
nhnut tlte isll's or Scilly it is \'cr·y glistening, with small 
im1fo.:ks 111' tnlc; on the coasts of the North Sea the sand 
is ydlr)\\isiJ, 1.J1·own. or reddish~ nnd contains so great a 
•llrnntity uf lr·ag1ncnt& of cockle-shell-;, that it seems to 
b1_· di idly t·omposC'd of them. That sea-san1l is acrount
rll IJC'st which is of' a reddish culour: the nexl in value to 
this is thr \Jh~ilihj and the white is the wor<:it of all. Sea
sand IS brst wlwn taken up from unilcr the- wate1·, or fr•rnt 
sand-IJanks which are covcl'ed IJy eve1·y tide. The small. 

p;i·ainl't1 srtiul is m 'St s111 in itc; opn:llinn. rind is 
tlil'l'l'f»l'C bl!sl fo1· t!te ll'na11t cJ is 011h· to take t!1rec n1• 
fo111• n·opo:;: hut the co;l1·sc 11r L.t'gl'-!-?:'J·ni.m•rl sand i'i 11111.·h 
lwttl'I' fo1· the b.nclln1·1t, as t.J;c gooJ it clul':-. lasts many 
yc~u·s. SN· lh:snASJJRY. 
~ S.\~D-li.\GS. in the a1·t of war. are bag.-; fillt•tl \\ ith 
eal'lh 01· sand. lrn1din~ f·ach about a cuLi:' fo11t. 'I lwir 
use is to nd-;c parnpets in llilslc, or t.J n'lMll' what is 
IJcal<'n tlowu. 

SAsD~I;ET •• Srr A'D?OO-YT1;:.s. 
SAND ARA CH, in 1rnrtn·al hisfory, a nry brautifol 

nath·e fos,i.;il, th iuglt 11111 oftf'n cn111"nu11dt'd with the <'um. 
111011 factithus n•d at·st•nic, and witli the red nrnttc•1· l'orm .. 
ed Uy mrlting the common ycllo' 01·piment. Jt is a pure 
sulistaucr, of a\ ci·~· e,·e11 a11d 1·t'gular siructure, is tliroug·it .. 
out of tliatcolnu1· whkli ourll) ers term au 01·a11ge-snwlt•t, 
and is cr111'i}rlr1·ably t1·a11spa1·r11t rn~11 in Lht• thick~·8t {llCC'rs. 
llut tliougli with 1·cspcct to coloiu· it has the arh a11tagc 
or cinnah<'I' while in the ma.'is, it is rastlv iufor·iur tu it 
when Uot!J are rrrlur.cd to powtle1·5, It ·is modr1·att·ly 
ha1·d, ~nd rrmark,thly iu'a \')'; aud whl'n t·xposl'd tu ti. 
mod{'l'atc.~ heat, 1m'lls and 1iows like oil. H set on fil'e, 
it burns YCI'Y Ul'iHklv. 

I is f'oun;I in S•r<·;111y a.nil Bahemia, in the rnppt•1· and 
silve1· mines. anr\ i 'i sold to the painlers, \\ho filuJ it a 
\cry fine arnl ':tl1rnhlr 1·cd; but il.5 \'i1·tues 01· <j1dili1·s 
in lfl('dirine nl'e 1111 mnre ascc1·tai11ccl at tliis lilllc Llian 
tholic nt' yC'llnw orpi11t('J1t. 

SANDAllACH, gwn. SPe RESIN. 
SANDA.HA CHA. Tlir. r1·s11111us suUstanrc tailed san· 

da1·ach is not a p111·e rrs in; l'or when dissolvrd in ~1lco
hol an insoluble residuu m J·Nnains. Giese, an apothe
cary of Aug"lliu1·g, <'xanli11ed this IC'Sitluum in 1802, autl 
found that it possrs~rfl p~rulia1· p1·•1p?rtiea. We have 
therefore 1listinguish<'d it hy the nan1r of' sandarac Im. H 
amounts to alwut OIH'-fil'th or the sanli;n·arh. When pu
rilicll by npcatrd digestions in alco/t,,J, it possesses lhe 
folluwin.~ Jll'npr1·ties: 

l. ho;; ro lour i~ gl'eyish white. It is l.ll'itlle, and easi
ly Jltlll1H\f'fl. 

2. It l.lurns with a bright flame and m11ch smokr, 
leadng a blaC'k residue like culu11honium, partly soluLle 
in hot alrolwl. 

3. It is insoluble in watrr and in alcohol; but ethrr 
cHssolvC"S it. 'l'hr.- !"olution, w/11•11 l'Vapo1·atcd, Jeavrs 1111 
IJnf.lirs a stain like lime. \Vhe11 akohol is added to tl10 

solution, the sallflarac!Ja is 111·ocipitated; Uut water docs 
not p1·od11cc-. thic; dfect. 

4. lt is soluble in sulphui·ic aritl. Il11t, 
5. Niti·ir arid has 110 nrtion un it told. 
SANDIVEH., a wbilish salt, conlinually cast up from 

the metal, as it iH nilled, whereof ~lass is nrnde. and 
swimmin~ on its s11r-f<l(·c, is skimna·d off. Sec G1,Ass. 

SANOOH.ICU.:H. a !;f'llU'> of !he monogynia onl('r, in 
the tlrcaudria < J,L"S Hf 11la11ts, :uul in the natural method 
rankin~ u11de1· tlir 23d 01·1\r·r, t1·iliilat::c. The calJX is 
quinquctlentate; the petals (j\'<', ancl linrar-shaprd; the 
ucctarium has trn de11tre. ou '' liii.;h the :1.11thcrre grow; 
the frnit is R. tl1·upP. and fh7 e in number, each of wltich 
has one sc-ed. There is onl) one species, riz. the indi .. 
cum, a trre of .<\ f1·1ca and thr l1~a~t I111lit•s. 

SANGU1~·1cA·r1•1N. Sre PuYs10LoGY. 
SANGUINALUA, blooll-wort, a genus of the monogy-
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riia order in the polynntl1-ia class of plants, an1l in the 
natural metl1otl ranking under the 27th order, rhrere<le~. 
'l'hc corollr\ is octopetalous; the calyx Uiphj Jlous; the s1-
li1pm ovate and unilucular. There is unly one species, 
viz. tl1e canadensis, a native of the northern pal'ts of 
America, wliere it grnws plentifully in the woods; aud in 
the sp1 ing, before the leaves of the trees come o~it, the 
sutfacc of the gl'Ound is in many places covered with the 
Ho\\ crs, which have soma resemUlance to our wooll ane
mone; but they have sl!ort naked petlidcs, each s~1p11ort
ing one ilowcr at top.• Some of thesa fluwc1·s will have 
ten or twelve \>eta.ls, so that they apprar to ha.vc a dou
ble t'ange of leaves, which ha~ o~casionctl ~heir being 
tet'med double flowers; !Jut tlus is only a t..:c 1dc11tal, the 
same roots in difthent years producing different liuwers. 
The 11lan.t can bear the 011eu. air in this cuu11~ry, .but 
should be I)laced in a loose soil and sliellerc<l s1tuatwn, 
not too much exposed to the sun. It is p1·0.1::mgated by 
the roots, which may be taken up ant.I parted 111 Scptcm· 
bet· cvcl'y othel' j'ca1·. The lntlians paint themselves 
)'ellow "itli the juice of these }ll.ants. 

SANG UISUKBA, greater wilrl b1miet, n genus of the 
monogy11ia order, in the t~t1·and1·ia class of plants, a~d 
in the 11atural method ranking uudcr 1hc 54th 01·der, m1s
cell<1ncre. 'I'he cal)'X is diphyllouS; the germen situatef\ 
betwixt the ralyx and corolla. T~1c most r~mark<-1ble 
sped es, of three, is the officinalis, w1tl~ oval spikes. '1.'his 
g1•o\\ s natural!) in moist meadows HI mauy parts of 
Jhitain. The cultivation ol' tl1is plant has been gl'eatty 
l'ecommenlled as food to cattle. See llus.nANDRY. 

SANHEDRl?i-'l, 01· SANUMJRIN, among Lhc Jews, Urn 
gt·cat council uf the nation, t:onsisting ?r seventy s~ na
tOl'S. takr11 partly from among tho }ll'lests and lev1tes, 
anti partly out of tllc iufct'io1· jutlgcs, who forme<l•what 
W<\S tallt:d :he lessHsanhcdrim. The ruom they met in 
was n 1·otu11da, half of which was built without the tem
p!.-, a11d hair within. The na~i, o~ pn•sidcnt of t.he ~an
lwtl1·im. sat upon a throne, \\lih l11s deputy on Ins right 
)1auil, his sub-deputy on his .lell, a.11,1l the uthe~· ~en~to1:s 
rangt:d i11 01·cler 011 ca~h suk. I lie ~uflil)1·1t.) ol Uus 
council was \'cry extensive, for they decided such causl's 
ns \\ c1·r t11·ought bC'fo1·e th.t'm by wa.y of_ aptn'al l'rom the 
inn•l'ior routts; and the krng, Lhc h1glt pncsts, and {ll'O
}Jhcts, wc1'L' under tht> j;,1l'isdktion of this trihunat. Tiiey 
) 11ul tlir 1igllt ufjudg;ing in capitc~l cases, anti se11trncc.of 
dr<:tli mii;ht not be lll'ouounct>d 1n any othe1: pla~~; lor 
,, ltkh rl'aS0 11 the .lr.ws wcte forrcd to rp11t tlirn hall, 
"!iC'n 11w JlOWl'l' ol' life and death was taken out ol' their 
llilncl~, fo1·1y .) l'ars llt'forc tl1c t.lt·structinn of the tc111plc, 
a111! lh1·cc \Cal's l>rfo1·c the. Math of Chdst. 

'l'lierc \\~nc srrcral ink1·in1· sanlH'lll'ims in Palcstinf", 
('arh 111' "hkli ro11si."itc ii ortwcnty-thrl'l' 1w1·so11s; all these 
d1 p1 1Hkcl 1111 Ilic g1l·at san\1edri111 ol' .Jcrnsalen~. . 

bAt\ICl LA. strnicle ur selfhcal, n genu~ ol 1hc <11r.,-y-
11ia 01·lkr, m the pl'nrnmli·ia da~s of pla11H. and i11 the 
m\t111·~d 111rtl1ot\ rankiHJ.; und1·1· tla·4jt\1 onlPr. uml.H.'llat;c. 
'J lie nml>l'h~ a1·e close t11gt'tlicr1 almost in a ruuml l1tad; 
tl1P i'l'11it is ~rnhl'olls ; tile ll1rn c1·~ of 1hc· tlisk alw1·tive. 
Tht·1·r al'l' tli1·L·t• spt'<'ics. The t·111·n1nea is \'o11nd iu ma. 
1n pnrts l>uth of Scotland and ~11;;hrntl. This pla11t "as 
)1;11p; nklJ1·att>t.l fur it.:; healing virtues lrnth internally 
a111\ nt1·1·11rtll). but it is now tutally di!)l't'gardl!d. 
bA~ I UI UM, in natur,1l l1istory, the Mme of a genus 
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of fossils of the class of the selenitre, but nritl1cr of the 
rlwmboi<lal nor columnar kinds, nor any othl'l' way dis~ 
tinguishalJlr by its external figure, being made up o[ se
veral plain flat plates. 
SANTALU~l , :\ genus of the mon ogyuia. order, in 

the octandria class of plants. anti in the natural metl1od 
l';;tnking with those or which the 01·dcr is doubtrul. 'J:.'lie 
calyx is superior; the corolla mon opctalous;. th.e stamm:.\ 
I>l accd ii: thetnbe; thcst:gmaissimple; the fruit a berry. 

The sautalum, santlCl's or sa1nkl wo,d, g1·ows to the 
size of a walnut-tl'ee. lts leans arn entire, om), and 
ph1.ccd opposite to f'ach othc1" Its wood is \Yhitc in tbe 
circumfcl'ence, and yellow in the centre, when l he tree 
is old. This diffCl'CllCe or colou r constitutes two kinds or 
samkl's. l.10tl1 einployc<l for the same purposes, and ha\'
ing 1::gually a bitter taste, and in. al'Omatic smr.11. " ·.ith 
the powder of this wood a p:tstc 1s p1·cpaJ·cd, \\1th wluclt 
the Chinese, Iudians, Persians, Arnbians, and Tu1·ks, 
anoint theil' botlics. It is lik~wise burnt in tlicil· houses, 
and yields a frag1·ant and whnlcsomc smcJJ. The gTeat· 
est quantity of this wood, to whiC'h a sha1·p and att<"nuat~ 
ing virtue is asc1·ibcd, remains in India. The 1·e1l san
ders, though in less estimation, and lcs!i. generally used, 
is sent by pt·cf'erence into ~u1·opc. This is the p1·1H.luce 
of a different tree, which is common on the coast of Co
l'oma11del. Some travellers confound it with tlic wood 
of Caliatot11·. which is used in dyeing. 

Tile santaliun :-llbum, or white sanders, is brought from 
the East lnllics in liillcts about the tl1ickncss of n man's 
leg, of' a 1mlc-w\1iti.'i ii coln111·. lt is that part of lhe )Cl· 
low santlcr.'i wood which lies next the \Ja1·k. Great part or it, as met "ith in the shops, lias no smell or taste, nor 
any sensible 'luality that can recommend it to the notice 
of the physician. 

The sa11talum flavum, or yrllow·samk1·s, is llrn inte
rior pal't of the" ood of the same tree which fu1·11hihrs the 
former, is of a pale ycllowisli colour, of a plcrnsant smell, 
:-:ind a bit.Lerish ~irornatic taste, accompauit~d with an 
agreeable kinll of pungency. This rkgaut wooll might 
unduulltctlly be appltnl to ntluable n"ICdical purposes, 
though at prc.':irnt w1·y ra1·ely used. Distilled with wa
tc1·, it yields a rragi·.1 11t esscntial oil, which thickens in 
the cold into the consistence oi' a lrnlsam. Di,gestetl in 
irnrc spii·it, it imparts a. rich JClluw tinctu1·r; \\ hich bl'
ing committed tu <l1stillatio11, tile spirit arises without 
1.Jringing OVCI' any thing Consid eraiJJe of tlic ila\'Olll' o[ 
the sanders. The residuum contains the ,·irtucs of six: 
timrs its wrigl1t of the \\Ooll. lloffman looki; upon this 
extract as a mcdi~·inc of similar virt11cs to nmlJcrgr is; 
and recommcntls 1t as au excellent i·e:;toratirn in gLcat 
dc~ilitics. 

S.\NTOLINA, lavender-cotton, a ~onus of ti" orile1· 
or pol) garnia ::eq1.rnli8, in the sy11ge11csia class of pl anti;, 
and in the 11atul'i!.I method ra1ddng urnlcr the 49th or1lrr, 
comp.lsitm. The 1·ccrptacle is palearcous; lherc is no 
pa.ppw·;; tlic ca.l):x ituLl'icatnl aml hC'misphCl'it.:al. There 
arc six sperics. The most l'ema1·kal.Jlc a1·c, 

T. Charn~cyp:U'isus,orcommon lannde1·.rotton, which 
lias bcc.t l1111g known in the .E11glbh gardl'llS. lt \\as 
f'u1·111t.·1·Jy tilled abrutanum t'reminca. 01· t'cm:dc southcni
\\01111, aud by the cnnuption of wo1·ds WHS ralletl b1·otany 
by lhcmarket-11coplc. lt g1·uws ualurally in S]lai11,1laly, 
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Rnd th» wnrm parts of Europe. £. The 1·osmarinifolia. 
S. The au 11 111 111tles. 

.All tlt1";r plauts 111:\y ltr cultivated so as to become or
uam. 1Hs tu a g .u den, pa1tirulal'ly rn small ?ost] uc~b ol' 

rn1·g1·1.:e11 -.\1rn Lh, "li t•1·t•, ir tut·y are al'lfully rnte1·n11xet.l 
"itli otlil'I' ph11t"' of Lhc sa ·ue gl'owth. aml placed in the 
fro11t l11w. 11i ~'.' "ill m11kc an agreeable 'al'i~·ty. Tl.1t·y 
tnaJ he pr11 pagatrd by planting :,lips 01· cult1n,i;s dun11g 
the spl'i 11;; . 

SANl~~S, i11 mrdirinr. a serous putrid mattrr, issu
ing fl'om wou111b; it differs fru1u pus, which is tltlcket· 

and \d1itr. 
SAP. Sec l'r.\NTS, physiology ef. 
S.u•, 01· SAl'l', in tile art ol' ,,,.a1·, is the digging deep 

m1d1 1· tlir rarlh of the glacis, in Order to ope11 a c:ove1·ed 
lla<.isagc into tl1c moat. Jt is only a de<'p h·cnch, CO\'Crcd 
at top will! l,,oanl'i, hul'dlcs, ca1·tll, saud-bag~, kc. aHd 
j., uiual1_v 1Jrg1111 fh·e or six fathoms from the saliant an· 
glc of the g-L:ris. Sec FonTtFlCATlON. 

SAP·<'OL'IUrts, a name gi\'l'11 to ''arinus rxpress<'d 
juicrs or a visrid nat 111·e, \\ liicli arc inspissatetl by slow 
"qqu)l'ati1111 fu1· the use of pa111tcrs; as sap-grceu, gam· 

bo~:~~{°N DUS, the soap-berry tree, a genus of the tri. 
g,n,ia ordc1·. in the oclamlria dass or plants, an~ ~n the 
natural method 1·a11king undcl' tile 2Sd 01·c.lcl', tr1!11latre. 
'J'l1t' c:dy x i':i tct1·apliyllous; the petals four; the capsules 
nr<' tkolty. cunnatc, "nd ,·cnll'icosc. 

The species ;uc 1s, of which the most noted are, the 
sap•ma1·ia, spinosus, tl'ifoliatus, and r.hincnsis. T!1e sa. 
ponn!'ia, with "iuged leaves, grows naturally rn the 
i.'ihmls of lhc West Jmlics, wl1c1·c it rises with a woody 

• stalk from £0 tu so feet high, sending out many l..ll'auchcs 

~~:~~'1r~,·~~f,~~. 1.~~:cc~lt~~~~~o=~~ ~!::J~·~~~\~>~:,1~:!· ;~~:~~ 
at tl1e rnd uf the llrancl1cs; thry a1·e smaH a11d white, so 
rnakr 110 grc:it appcaran~r. rrhe~c are succ~cckd _lly oval 
IJl'1Tics as large ns middling chcl'l'1es, somct11nes srngle, at 
ntl1c1·s, two, tlil'ec, 01· four a1·e joined togethel'; these 
Jrnrn a saponaccous skin or co\•er·~ which incl?s?s a very 
sm .. oth roundish nut of the same lorm, of a sl11mng IJlack 
when 1·ipe. The skin or pulp, which surrounds the nuts 
is used in America .to wilsh linen; but it is \'ery apt to 
burn and destroy it °if often used, being of a very ac1·id 

nat111·c. 
'l'llcse plants are propagated by seeds, and kept in the 

o;lnH'. 
S..\.l'ON ..\.RIA, sopewort, a genus or the digynia or

t.lci·, i 11 the dera11clria class of plants, and in the natural 
nl"lhotl l'anking under the 22t1 ordel', caryophyll~re. 

•1n f:'. c~lyx is monoph) Jlnus and naked; the1·e_ are five 
llngulatcd petals; the capsule is ol:>l.or1g. and u111lo_cular. 

'!'here are ni1h species, the offic111a.hs, vaccaria, ere· 

~i~1~i}t~'.~~·~~en~ •. 1i1l~y~~~~i.~~1f ~:· 1·~~:·~~11° 1~~ei~a~-:~i~il~~~~;l:7~1~ 
has a rrccpiug 1·out, so that in a short time it would _fill 
;\large space of bl'ount.I. 'f11c stalks are al.Jo'"·e two ice.t 
J1igh, anti of a purplish colour. The footstalk_s of the 
flowns arise from the wings of the leaves opposite; tl~cy 
sustain rour. fhe, or more 11urple flowers earh, winch 
h.ve gener·ally two small leaves plactd under them. The 
stalk is alr;;o terminated by a louse hunch of flowers grow· 
fog in form uf an umbel; they have each a large swelling 
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c1 1i11dricnl rmp:lh•mf'nl, auci fi'"., Lt'ua1! ohfusr p<'hl.,., 
\\ liicli sp1Tad npc11, nf a purpl·· c..(1,111-. 'l'lil'!,l' a.1·" ... uc~ 

crt·dtd by O\ al rnpsuk-., with une n·ll fillt·<l "ii h ~mall 
s i· l·tls. The Ue( otlio11 of tl1:s plant is u"it'd to rleansl' ;rnd 
i:,ro111· woollen rlotli-;: the )HHll' pe1,ple 111 some cuuntri1•s 
use it i11stcad of so1111 fo1· \\ a!-iliing; l"l·om \\ hich u.,e it had 
itsm\IUl'. 

SAPl 1 HIRE, a ge11us ofprN·ious st111ws, ofa blue co .. 
Jou I', ;111d tl1 l' lia1·th:sL ol all t·x.cept tla•· 1'11ub) and lliamo11tl. 

~l~1t~~n a~e1h1~'.:~; 1i 1:~, i~1;!1~c,s;~ti11~r1~i1~~ 11 ~;:~s ,tui~~,.~:~/"~: 
Rome tic l'li,ll' mcudous one found at Auvcrgne, wliirh 
apprarcd quite green 01· blue according t11 j.~u· position in 
whirh it was virwcd. Cronstcdt, howcnr, informs us, 
that tlie blul' ttuol' spa1·s ar·e f1·r<1uc11tl) met with in co). 
lections mu.lcr the uamc of sap1,hires; and it is l'ertain 
from Pliny, LI. 37, chap. 9. that the sap1•hirr of the nu~ 
cicnts was our lapis lazuli. They a1·1• selllum found of a 
deep-blue colour througlw~t, or rr~e fl'nm ()Bl'allrl \'l'ins; 
aud when 1 hey arc but slightly t111gr1I, they are named 
white sapphires. The late unfortunate king uf F'ranre 
had one with a stripe of fine yellow topaz in tlic middle. 
Some are found half green and half rl'd, anJ are foliated 
like the 1·uby. 'rl1ejfincha1·d sapphires, railed by tlu j""cl
lcrs oriental, are of the same nature· with the ruby and 
topaz, cxcrpling tl1e mm·e cii·cuinstance of' colour. They 
al'e commonly in two oblong lrnxnguu pyramids, joined 
at their· base, and pointed at top; sometimes also in hcxa· 
gn1al columns. 

Thespecifi~g1·avityof these J>l'ecious stones, according 
to Ilc1·gman, IS from s.650 to 3.940. Arc11rUi11g to otfi .. 
ers, the sped lie gravity of the oriental sapphires is 3.994; 
that of tile ll1·azilian S.1S07; and of thr18c from Puy in 
A1~vergne, 4.0769. 'Vhen powdered, th<'y a1·e fusible 
\\ nh Lorax 01· microcosmic salt, into a tl'ansparent gla!;lij 

and the same thing happens on treatini;r tl1em with mag
nesia alba. They are said to lose th'"eil· colour b\ fire, 
and tu become so hard antl trans11are11t as somcti1i•cs to 
pass for diamonds; but Mr. Aclrard found this to be a 
mistake, and that the true sapphires are not in the least 
altel'cd eithe1· in colour, harc.lnr.ss, or \\eight, by the most 
i11te11se fire. Those of J>uy in Aul'C1·g11c, however, though 
by their colour and hudness they seem to approach the 
oriental sapphires, loose both their colou1· and transpa· 
rcncy in the fire, llecoming black, and even \·itrifying; 
which plainly shows them tu be ol' a different kind. See 
CORUNDUM. 

SARABANDE, a dance saicl to be ol'iginally Jcri\'ed 
from the Sa1·acc11s. According to some authors, it had 
its :tJ>J>rllation from a comellian uamct.1 Sarabandi, v. ho 
ii1·st i11tl'otluct>d it in Franrc. The tune of thesarabande 
is written in ~ u1· !, and it~ d1arac1er is bol11 exp1·essive 
and maje~tic. 011e of its di~tinguishing features is the 
le11gtl1e11i11g the serond note of the measu1·e, \\ hkh at 
once ghes a gra,ity and ronsrqucnce to the rnov,·m<:nt. 

SARA CA, a genus uf the hcxan<lria order, in 1hc dia
clclphia cle1i;s ofpJa11ts. There is no calyx; the corolla is 
funnel-shaped and quad1·ific.1; the filaments are on eada 
side the throat of the corolla; the legumrn is 1u·Uicellattd, 
There is oue species, a tr·ce of the East l1uhes. 

SARCASM, in rhetoric, a kecu bitter t'Xpre~sion, 

which bas the tl'ne point uf satire, by "~icli the oratur 
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scoffs an<I Insults his enemy: such was that of the Jews to that of a vine), the name of the t Ith class in Lin n:e~s'• 
our Saviour, o He savrd others; himself he caunot save." Fragments of a Nahm1l Mt}thod, consisting of plant.:; 

SARCOCELE. See SURGERY. which have climuing stems aud uranchcs, that, likr th• 
SARCOCOLL, a vcgt:table substance that possesses vine, attach then1seJves to the bodies in thril· 1wiglibum· .. 

the following properties: hand for the purpose of support. See BoTu~v. 
I. Solid, scrni-h·ansparent bodies; usually having a SAROTHH.A, a:gcnus of the trigynia ur!IC'I', in the pt>n-

tinge of yellow: taste sweet, but leaving an irnprrssion of tanc.lria class uf plants, a111I in the nahr·al mdholl rank
bittcrnrss. Dissolves ht the mouth Hke gum. ing under the 20th urc.h:r, 1·0 Ut cere. The corolla is pcn-

2. Equally soluble in watel' an1l alcohol; solution yel- tapctalous; the capsule nniluc ular, lrirnlvr(), and coluul'
low. The watery soluti9n has the appeuance of mud· et.I. There is one species, an annual of Virgiu ia. 
lage, and may be used fol' tile same purposes. SARPLAR efwool, a quantity of wool, otl1cr·wise ral-

5. Cannnt be made to crystallize. led a pocket or half-sack; a sack containing 80 tod; a to,\ 
4. "'hen heated, softens, but dues not melt. It emits two stone; and a stone 14 110unds. In Scotlan<l it is cal

a slight •melt of calomel. When strongly heated, it black- led sarpliath, and contains 80 stone. 
ens, and assumes the consistence of tar; emitting a wliite SAH.RACENlA, side-saddle plant, a gC"nus of the rno
heavy smoke having an acrid odour. ln a stl'ong fil·e it nogynia order, in the polyafllfria class of plants, and iu 
scarcely leaves any i·csilliuum. the natural method ranking under the 54th ordt.'r,miscel-

These prope1·tit>s show us that sarcocoll is a substance lancre. The coroJla is pent:ipctalous; the calyx is dnu
inte1·mcdiate lH::twecn sugar and gum, pal'taking in some hie, and triphyllous below, peutaphylluus above; the cap
meas111·c of the propel'tiesofeach, but certainly approach- sutc quinquclocular; thcstyJe has a stigma of the form of 
ing nearer to sugar than to gum. How fa1· the co111hi- a shield. 'I' here are five species, he1·bs of North Ame
nation of s11ga1· and the bitter pl'inciple would r11seml>ie rica. 
sarcocoll, has not ueen tried. The three following spe- SARSAPARILLA. See S>nLAx. 
cies may be 1·efer1·ed tosarcucoll. SAlt'l'ORIUS. See ANATuMY. 

1. Com.man sarcocoll. This substance is usually sold SASH, a mark of distinction, which in tl10 British 
in the state oblong glolrnles from the size of a pea to that service is generally made ol' crimlion silk for tile offi
of a particle of sand. Its colour is usually yellow; and it ce1·s, and or cl'imson mixed with white cotton for the scr
has the se~it1·ahsparency and muc_h or the ap~ca1·ance of ~eants. 1.t is worn. round tl,ie waist in most regiments; 
gum ar·all~c. Bu~ some of the gr~111s al'c ndc.hsl~-b1·own. rn some tew, partJcularly 111 the Iligl1land cor•p$, it is 
Its smrll 1s peculiar! and not 11!1hke that of amse-secd. thrown ~cross the sho~tldc1·. Saslirs wfrc 01·iginally in
'Vllen carefully exam1net.I, four different substances may be vented tur tile conve111e11ce an<l ease of wounc.lcil officers 
detcctrd; the. first, and by far· the most abuntlant, is pure &c. b.r means of which, in case any of them wel'e so i.ia<l: 
sarcor.oll; the second consists of smaH woody fibres, and ly ~voun<led as to rende1· them incapable of remaiuing at 
a soft ye11owish-white substance, not unlike the covet·in.g thru· pusts, they might be can·icd' otf wi th the a . .,s isti'l ncc 
of the seeds of some of the cruciform plants; tile third 1s of two men. Tltey are now reduced to a vel'y small ~ize 
a l'Cdtli~h-brown sub.-;tance apparently eal'~hy~ and tl.1e a~1t.I uf cou1·se untit. fo1• tile 01·igi11al purpose. llolh th~ 
fou1·th ts only detected when the sa1·cucoll 1s dissolved Ill sash and gorgct, 1m1eed, must be considered as mere 
watt·1· or alcohol. It then appears in soft t1·anspar1.:nt marks of' distmction, to point out officers 011 duh, lit 
tremulous massrs like jdly. some instances they are worn together: iu othcrS the 

'l'he pure sarcocoll amounts to 0.8 oftlie whole. When ~orget is l&.id aside, and tlie sash only worn. The,Brit
the sar_co~oll is dissol~ed i_n alcoho~ or watrr, and obtain- isl~ ca~alry tie the sash 011 the 1·ight, the infantry 011 the 
cd agam t.i~· evapo~·at10~, 1t loosrs its s 1~u!l1. It theo as- left, ~u.le. The sashes. for the imperial ai·my al'C mado 
sumesy1e lorm of scm1transpa1·ent brittle brown cakes of c1·1~nson and gold, fo~· lhe l'rushian al'my bla1 k silk 

ve~t~~~~ofi°:~~udrs spontaneously fl'Om the pemea sarco- ~:~i~n:~~e:;i~ 1:~i~t~~:~1~~·~~r/el,~~1:: ~~: 1~i'c 1~1l:cF~~:.1/1 ~~:~~~c,:~ 
~~~;,;0~1: 11
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1
;1u ~h~\' 1 :~~!~t~~es:~~r1~1~ ::;~~,~~~\-~~~~.~·~~~rs ~ 0~~1 iii~ ;:~Iii~-~~~~:·~u1:~~·~·t·~~1~~1:·1t ~Y~~~!0~:11~\: ~ 7:, 11\~: 1 ~~/~.pi :i k' ai it! 

p1·ecise is known conre1·ni11g the way in whh:h it exudes. SASSAFRAS, the wood of an Ame1·ican l1·l'e. See 
SA RD ONYX, a precious ~tone cons~sting.of a mixture LA~H.os. !tis saitl to be warm, apnient, aud corrubo

or the cha.Jcednoy au<l ca1·11clian, som.et1.mes 111 strata,. but r~m; a1.1d frequeutly employed as an i11fusiun, in the ,, ay 
at. otl1r1'. lltnl'S bk11dl·tl togrth~1·. It 1s found,_ 1. St1·1pr.d ol tea, IS a ve1·y pleasa11t ti rink; its oil is vc1·y fragrant, 
with wink and l'cd strata. wluch may be cut 1u cameo as antl possesses most of the '' il'tt1 (~S of the wood. 
well as the on~ x. 2. Whitti with red deudritic~il fi~urrs, SATELLITE. See ASTHON0)1 Y. 
g1·catly 1·rsrmbl ing tlie.11H.Jcha-stone;1 Ln:t wi1h.tl1is diffor- S.c\TH.AP.~, or SAT HAP.Es, in t'crsian anfiqnity, fle-

~::~,?,' i,;1~~~~ t,l11~1 ~~~~;;:~k1.u tJn1 ::~·~~1~~xre~11·cd~~.:en1~ee~ ~~~ ;;~~~·~ i~'~.a<lnural, l>ut more cummouly the go\'Cl'IWr uf a 

cepting in t~1e cin"'t1m!-itance of hardness, between the SATURATION. like most other trrlmit'al tci·ms in-
01~yx. rar~1rl1an, rh.alccdnny, sat·dunyx, and agate, not- froducrd it~t? rhem istt·y l.Jt:fo 1·1~ the sciL'llCl' hail :u qrdn·d 
w1thstam.l11~g the d1ffl·1·ent names bestowt'd upou theiu. much p1:cc1srnn, l~as btt n u•wfl \\ ith a g1 rat ile:tl of lati~ 
?tlo11~rz 111lu1·ms u~, lha.t tlll' )'\~ llow, 01· 111·a11gr-colou1·ed tucle, bc111gsomctimes taken in one sense and sum tr 
agatrs, \\itl1 a '' avy 01· 1111duJ~lti11g su l'facc, at·c now com. in a11othc1·. But in ordel' to br und ei·stond , it is IH'C;~s1~1

1~
5 

monly ca lh·d ::tartl'lll) x. to use tlic w01·d with some cl cgr·ec of prrcis 1 1 
SAlUlEN'l'OS..£ (from san11cnt11m, a long shoot like If we make the attempt, we shall fiu<l that;..ater will 
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not clisso~ve any fluantity nf salt that \H' please. At tlie 
tcmpcratu1·c of 60°, it tlissolves only 0.354 parts of its 
weight ol' sail; and il' mMe salt tha11 this is atlded, it re
mains in the "aler ~mdissnlr cd. \Vhcn water has dis
solred as much salt as possible, it is said to lJesaturatcd 
with salt. This sense is at lt>ast analogous to the m·igi
nal 1llr:ming nf' the wu1·t1. 'filenever, then, a substance 
A refuses to comlliue with an additional quantity of a11-
otl1e1· bodJ D, we may say tltat it is saturated with 13. 
Jt takes place wlicm'\'r1· the allinity of the water aml salt, 
is balanced by the cohesion of the p:>.rti cks of the salt, 
'aml thenfol'e i11tlicr..trs that these two forces are equal. 

Jn t!Je same 111a1rne1·, water·, after having absorlJed a 
cel'tain qua111ity of cal'l}l)nic acid gas, refuses to abso1·b 
any mo1·e. 'Ve may indct!d pass carlrnnic acitl gass 
through watt•1· in tliis stale, but it makes its escape un
altet·cd. 'Vatr1· \\ liicli 1·cfusl's to absorb car1•onic aci1l 
gas is saturdled with that acitl. This sat111·atinn takes 
IJlace wh('n tlie affinity between the gas and the water is 
balanced Uy tl1e elasticity of the gas, aud indicates of 
course that tl1Psc two forces a1·e equal. 

Ju these two inst<1nrcs tlie saturation is occasioned by 
opposite causes. 1'1ie sail refuses to tlissoh-e in the wa
te1· when the cohesion of its 11articles equa1s its affinity 
for lhe water; the carbonic acid ga.•;, when the repulsion 
of its p:trticlrs ('(jUals its a!linity fo1· wate1·. Jn tlie fi1·st 
rase, it is the attracli\'e force of cohesion whirh op-
11oscs f:wtl1l'l' sol1.1ti011; in the second case, it is the re-
11ulsirn ful'rc of elasticity. Hence the different meth
od \\llich m11st be followed to diminish these forces, anti 
enable the wale I' to dissoh•c a greater• propo1tio11 of these 
rcspectin· bodies. Heat, by <liminishing the fntce of co
lir-sio11, enables water, 1o dissolve c\ g1·eatr1· propo1·tion of 
~alinc bodies. Accol'llingly we iiud tliat in most cases 
]1ot watrl' dissolns tnOl'e salt than coltl water. Common 
salt is aimost the only • exception to this general law. 
On the othc1· hand, cold. by diminishing the elnstirity, 
or at Jrast the cxpansibility of gaseous bodies, enables 
water to tliss:ilvc a £;f'('ater proportion of them. Thus the 
f:Q1der the watet· is, the greate1· proportion of carbonic 
:ttcid is it capable of dissolving. The freezing point of 
wntcr limits 1his inrrrai.;e of solubilih·, berause at that 
110int tlir coliesiYe force of tlte partidcS of water brcome 
so grrat as to cause them to cohere, to tlie t!XClusion of 
tltose Lo dies "ith whir Ii they were 1'01·mcrly coml:iinctl. 
llCnC{' the reason, that most bodies separnte from watt"l' 
when it frC'l'Z l' S. Uut they grnrrall.Y 1·etard the freezing 
considc1·aLI), IJy opposing with all tlie Stl'ength of their 
affinity tltc cohesion of the water. The ronsequrnce is, 
that ti1c freezing poi11t of wate1·, when it holds l.lodies in 
r;olution, is luwel' than the freezing point of pul'e \H\ter. 
A tall le of the freezing points of difnTt' 11t saline solutions 
woultl Uc a prrtty acrurate indication of the ~~ffinity of 
the diffr rent salts fo1· '' atcr: for the afilnity of 'each s~dt 
i!-1 of rourse prupo1·tionr1.) to tin~ deg1·cc of cold at whif'h 
it scp"-1·ates from the \\ater, that is, to tlic freezing point 
of the solution. 

Jn this srnse of t11e word saturation, wliich is crrtain
Jy the only one that it ought. tn Uear, it m<ly be said with 
'}'lropriety that there arc certain bodies which cannot be 
saturated by others. rrhus "ate1· is rapalJJe uf rombin
·ing with any quantily whatever of sulphuric acid, nifric 
acitl,_alcohol; _antl all botlies seem capable ol comb;uing 
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wil11 almost any quantity whatever· of cal01·iL'. Several of 
the metal~, t~o, arccapnbleof com1Ji11ing witli any quantify 
whatevc1• ol some other metals. In gcne1·al it may he said 
that those IJotlies called solvents a1·e capahlc of combiuiug 
in any quantity with the substances which they hnld in so· 
lution. Thus water may be added in any r1uantity, how
evc1· great, to the a~duls, and to the grrafrl' nun11J<'l' of salts~ 

If we take a given quantity of sulpli111·ic acit.I di)(1tcd 
with watc1·. antl adtl tn it slowly the sululion uf smfa by 
little at a time, antl examine th6 mixturn al'tc1· eve1·y ad
dition, we shall find that for a considcrnhle tune it will 
exhibit the properties of an acid, rcddcni11g ngctal:le 
blues, and having a taste perceptibly so111·; Uut these 
acid prope1·fies gratlual1y diminish at'tl'r evt•1 '- :tlldition 
of the alkaline soh1tio11, and at last disappeal' ~llogctr1er. 
If we still continue to add tlte sorla, the mixture gra<lnaJ. 
Jy acquires alkaline properties, Co!J\'('rting vcgttablc 
blues to g1·rcn. and mauifesting a11 rn·inous taste. Thl'SO 
properties become strongrr and stronger the gl'eatcr the 
quantity of' the soda is which is addecl. Thus jt appe<11·s 
that when sultlhuric acid and sud.a. :u·c mixed to,g;:!IJl'r, 
the }ll'operties either of the one or the othr1· 1wepoude~ 
rate accord in,; to tlie proportion~ of each; but tlt!U there 
are certain propnl'tions, acco1·di11g to \\·hich wh1·n tlicy 
are combincll, they mutually destroy ur disguise the 
properties of each other, so that neithcL· predominates, 
01· rather, so that both disappca1-. 

'Vhen substances thus mutually llisgnise each othei·'s 
prope.rties, they are said to neutralize one anothc1-. T\1is 
property is common to a great number of bodies; but 
it manifC'sts iiselfmost strongly, and was fiL'St o!.Jserved, 
in the acids, alkalies, amt ea1•tlis. Hence the salts whid1 
arc cu111binations of these diffel'ent bodies received long 
a~o the name of neutral salts. 'Vhen bodies are combin. 
ed in the Jll'O!Jortion which pl'oduces ncutralizatiou, they 
arc often said to be saturated; but in this case the term 
is used impropel'iy. It \vould be much bclter to confine 
the wo1·cl saturation to the meaning assigned to it in 
the beginning of this a1·ticle, and to employ the term neu
tralization to denote the state i11 wl1icli the 11eculiar pro
perties of thr. component parts mutually disappear; for 
VCl'Y frequently neutralization and saturation by 110 

nwans coincide. Thus in tartrite of potass the aci<l 
and alkali neutralize each other; yet it cannot be said 
that tlrn potass is saturatrd; for it is still capable of 
combi11in.~ with more tnrtarous acid, anti of forming 
s11111•rtal'tl'ite of potass, a compound in which the ingre. 
dirnts rlo not neufralize each other; for the salt has 
manil'rstly a prepuntlerance of the properties of the 
add. 

GATUREIA, sa'V01wy, a genus oftlie gymnos~ermia 
orllc1·, in the didynamia class of 11la11ts, an<l m the 
nalural method ranking under the 42d order, VCl't:. 
cillat:c. rrhe segments of the corolla are nearly Cftt1al; 
the stamina standing asunder. There arc eight spe· 
cics; the most noh'd ar-r: 1. The hortensis, or summrr 
savoury, is an annual plant, \\l1ich grows naturally in 
thl" south of Frnnce and Italy, but is cultivated in 
this counti·y both for thl' kitchen and medicinal use. 2. 
The montana. or \\inter sa\'oury, a perrnnial plant, 
g-rowin:; naturally in the south of France an<l Ital;·,. but 
b cult.iYated in r.;ardcns bntli fot· c11lina1·y and medicinal 
purposes. Both kiutls at·c propagatetl ~y seeds. Sum-
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mer gavoury is a very wa1·m pungent aromatic, and af
fords in Uistillatinn \\itl1 \\ater a :;uUtiic rsscutia l oil, of 
a }'CllCll'<.tting !-.1\ICIJ, and \l'l'j Jiot aU"!lJ tastC'. lt ) ields 
little of its HJ'tucs Uy i11iusio11 tu aq11cuus liquor...:; recti
fied spirit extracts tbc "IJUlt of its taste antl smell, and 
elevates uutl11ng in t11still.ltiu11. 

SATURN. 8t·e Ab'l'l:ONtH1Y. 

SATYR. or SA•1.·1.ui::. See i'oETRY. 
SATYH.llJM, a g nus uf the t..l1andl'ia orclrr, in the 

gynanuria class ol pla111s; aml in tile naturnl method 
raukmg uullcl' tlte 420 ot·llc1·, v~rticillatre. The nectal'ium 
is sc1·util'o1·111, or wtlatcU Uuuble behiu<l tl1e tlo\\Cl'. There 
are 2 L s11ccius. 

SAUClbSON, in fortification, a mass of large bran
ches ul' trees boun!.l together; amt difft!ring only from~ 
fascinc, as lids is cumposet.1 or small IJL'anches or twigs. 

SAVIN. See JuAn'"Rus. 
SAVIOUR, 01·1ler nj St. a religious order in the Ro

misli chu1·ch, fuuutlctl Uy 8t. ~l'idget, about tlie year 
JS45; and su calletl fru111 its bring p1·elcndec.J. that our 
Savioul' ltunself c.J.icta 1,.-<l to the fountl1·ess its constitutions 
and l'ules. 

Accut·ding to tlie constitutions, t~is orde1· is pl'incipa1-
Jy founded fut• reJig1ous women who pay a 11articula1• 
]wnoul' to the holy virgin; I.Jut thet·e arc some monks of 
the ot·del', tu administer the saCl'amcnts, and spit·itu~l 
assi8lanee to the nuns. The number or nuns is fixed at 
six.ty in each monastct'Y; and that of the 1·cligious priests 
at thi1·1een, accordiug to tlic 11um1Jcr of the apostles, of 
whom St. }>aul was the tlii1·teentlt. Thnc a1·c also fout· 
deacons, l'l'lll'CScnti11g the fouJ' doctors of the churc!L, 
St. AmlJ1·osc, St. Augustin, St. Gt•rgo1·y, and St. Jc1·umc; 
am! eight lay-lJ1·otl1e1·s; who altogether make up the 
numhei· of the thil'icc11 apostles, anti tlrn seventy-two dis4 

ciplcs of Jesus Clitist. The nuns are not admitted till 
eighteen year's of age, nor the friars 1.Jefore twenty~tive; 
and they arc to pc.rfo1·m a yea1·'s novitiate. 

SAUND1'RS. Sec SANTUmr. 
SAURUllU8. a grnus of the tetragynia or<ler, in the 

hcptamlria dass or lllan ts; and i~1 the natural method 
i·aukrng untll'I' the scco111l ortlCI', p1pe1·itID. The cal.) is 
a catkin, \\iLll unitlorous scales: tlicl'e is no col'OI a; 
there ewe four gcrn1i11a, anU fom· 111011ospermous berries. 
rl'hcrr is one species, a lierl.J of Vil'ginia. 

SAUVAGESIA, a gt·uus uf the monogynia order, in 
the pe11ta11d1·1a class of plant.c;; arnJ in tile natural meth
od 1·ank111g \\ith those of whi..;h the orde!' is doulJtl'ul. 
'I~ht' corolla i.5 iw.11tapctalom; and fringed; the calyx pe11-
tapl1ylluus; tile 11ecta1'ium the same, having its leaves 
pl~1cC1.l altcnrntely with the petals; the cap!mlc unilocU·· 
lat'. 'J'hl'l'C is one ispccies, a native of St. Domingo. 

SAW, rm i11stn1111<.•nt wliid1 SCl'\'eS to cut into pieces 
SC'vc1·al solul matkl's; a!-J woud, s1o11c, ivory~ &c. The 
br~t S<\\\S arc of' trn1pered steel g1·011111l bright anU 
smooth; thosl· ur i1·on a1c un ly ha1nmer-ha1"dt•nc<l: hence, 
thr fi1·st. lil'sid1•s th1.:i 1· Leing stinrr, a1·e l1kc\\h.C found 
s111uothCI' 1l1.t11 tlte last. TIH·y an· kuu\\ !l to IJe well ham
nu·rrd by tin~ i:.tiff hcmliug of the blade; and to be well 
~Hiii ennl} grouml, by tl1eil· lJP1aling equally in .a bow. 
Thl' edf.;'t' in \\hi ch arn the tt•cth is al\\ a) s thid"et' than 
the. lJark, lJ1·nt0sl:' the lrnck is to follow tl1r l'dgt'. Tl1c 
tcdli an• 1·ul a11il sli.-u11e11cd with a tria11nula1· tile, the 
blade of the s~w ucing first fixed in a wliclliug-ulock. 
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After they ham been flied !lie teeth are set, that is, 
turned out of the right line, that they may make the 
kcr-1' or fissure the wit.Jn, that the back may follow the 
better. The tcel h arc alwa) s set ranker fu1· coa1·se cheap 
stuff than for hard and fine, because the 1·ankcr the 
teeth arc set, the murc stuff is lost in the kcrf. The 
saws by which marble and other stones a1·e cut, ha,·e 
no teeth: tl1ese are generally very large, and arc stretch
ed out and held C\'en l.Jy a frame. 

The lapidaries, too, ha,-e their saw, as well as the 
wo1·kmen in mosaic; but of all mechanics, none liave so 
many saws as the joiners; the chief arc aS follows: 'rt1e 
pit-saw, which is a la1·ge two-handed saw, used to saw 
timber in pits; t!iis is chiefly used by the s~\\\yers. 'I'he 
whip-saw, which is also two-handed, used in sawing 
suCh l:nge vieccs of stuff as the hand-saw will not easily 
reach. The hand-saw, which is made for a single man's 
use, of which there a1·e va!'ious kinds; as the bow, or 
frame saw, which is ful'llishctl with checks; by the twist
ed cart.ls which i1ass from the upper pa1·ts of these 
checks, and tlie tongue in the middle of them, tl1e upper 
ends a1·e drawn closer together, and the lower set further 
apal't. The tenon-saw, which being ve1·y thin, has a 
back to keep it from l.Jending. 'l'he compass-saw, which 
fo n1·y small, and its teeth usually not set: its use is to 
cut a rountl, or any other compass-kerf: hence tlie edge 
is mat.le broad, and the lrnck thin, that it may have a 
compass tu turn in. 

SAW.MILLS. In early periods, the trunks of trees 
were s11 li t with wedges into as many and as thin pieces as 
possilJlc; and if it was neccssai-y to hnvc them still thin
ne1· they were ht'WH on both sides 'to the jll'DJICr si:t:t~. 
This simple anti wastcl'ul ma11ner of making boal'1ls ·ha3 
IJcen still continued in some 11laccs, to tl1c present timf'. 
J>ctet· the G1·cat of Russia endeavoured to put a stop to 
it, Lly f'o1·bidding hewn deals to be transpo1·ted on tl1e 
1·ivcr Neva. 'l111e saw, however, though so cu11\'E'nieut 
and Ue11eficial, has not been able to lJauish c11ti-rcly the 
pl'actice of splitting timber used in IJUilt.ling, or in mak
ing furniture and utensils, for we dn not s11eak he1·e of 
fi1·e-wuod; and, ind~ed, it must be allowed that this mrth
od is attended with peculia1· advantnges, which tha.t of 
sawing ca11 HeYe1· 11osse~s. The woutl-splittc1·s pcrftH'lll 
t~1eit• "?1·k more expeditiously thnn sawyers, and split 

i·~~~I~~ ~~s1~1l~~~~\~i::,~~~~1et~~·1~i~~1 ~1~· '~:;~c~~'l!:~d8, ~~~~1 J~~~~~l~ 
it whole; \\hcreas the saw, which p1·occcds in !he line 
chalked out ft11· it, divides tl1c 111.u·cs, a11d IJy thest• nwans 
lrnm1s its cohesion and solidity. Split timl.Jcr, inckcd, 
turns out nf~en crooked am! wuprd; lmt in ma11y pur
poses to wl11rh it is applied this is uot p1·rj11dicial; anti 
these faults may sometimes I.Jc amcnd('<I. As the fibres, 
ltowcvc1·, 1·ctain their 11atu1·al lr11gtl1 and dit'C'C.:tion, thin 
boards, i1artic11lady, can be bc11t murli lJet1c1-. This is :.\ 
great ad,·antagc in m.aking pip1 .. starrs, 01· sint'-framcs,_ 
which 1·cquire s1ill mo!'c art, and in formiug \:wious im
pkml'nts ul' the like kind. 

Our rn111~1011 sa\\, which needs 0111y to be guidctl hy 
the hand of thr wo1:kn'!an, huwcnr simJilc it may Ue,. 
was nut k110\\ n to t11e ~ulrnbitants of.Amnica "h n they 
\Hre suhdued by the Europeans. '1 Ii~ inventor ol' this 
instrument has IJy the G1·l'cks l.Jcrn inhcrte1l in thcil• 
mythology, witu a place i.u \\hicb, among !heh· gods, 
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t11ey honoured the grratr•t benefactors of the earliest 
ages. lly some he is called Talu~, and by othe1:s Prr· 
d1x. Pliny alurw ascl'ilH''i tlic inVPntiun to Dredalus; 
but llarclouin, in 1he pa-,s<1ge wl1erc he dors so, rhoc:ises 
to read Talus 1·atlie1· than Dredc-1lus. Hiodorus Siculus, 
Apoll1Hlorns, a11d uthns. name the invc11tor Talus. He 
was the son of D::etlalus's sistt"r; allfl was by his mother 
J.JlacC'd uudt•r the tuition of lirr br·othcr, to be instructed 
in his ar·t. Ha,·ing Pl\CC' found the jaw-l>one of a snake, 
J1c rm ployed it to cut through a small piece of wood; and 
Ly thri;c means \\as induct'd to form a like instrumrnt 
of iron, that is, to make a saw. Tit is invention, \\ liich 
gTea1ly facilitates labour, excitct1 the envy of his 1naster, 
and i11>tigated liim lo put Talus tu death privately. We 
a1·c told, that bring a."ikcd by sumc one, whl'll he was 
bul'J ing the body, wliat he was depositing in the car·th, 
he rrpliPd, h A serpent." Tliis suspicious a11s\ver dis· 
ro,·r1·cd the murder; and thus, adds the l1istol'ian, a snake 
\\as the cause of the invenlion, of the munlcr, and of its 
being founc.J out. 

Otl1ers call the inventor Perdix. That he was the 
son of a sister ofD:::etlalus they all agree; but tlley differ 
rcspectin,i; the name of his parents. The mother is by 
I~'ulg<'ntius called Polycasi!'S, but without any proof; 
and Lartautius gi\'CS to the father the name of Calaus. 
Jri Apullodol·us, howeHr, the mothrr· of Talus is callrd 

11c1·dix; anll the sanir uame is given by Tzetzes to the 
mother of the invcutor, whose name Talus he changed 
into Attalus. Pcr·dix, we aretuld, did nut em11Ioy for· a 
saw the jaw.l.JOne of a snake, like Talus, but the back. 
bone of a fish; and this is confirmed hy O"id, who, never· 
thl'kss, is silent rcsprcti11g the name of the iuventor. 

Tlie saws of the Gt'ccia11 carpenters had the same form, 
and were made in the likr iugenious manner as our·s a1·e 
at present. This is fully shown hy a painti11g still pre. 
sernd among the antiquities ofHCl'Culaneurn. Two genii 
ar·e rcprescntrd at the end of a brncl1, which consists of 
a long table that rests upon two four-footed stools. The 
j)iecc of wood which is tu be sa, .. n tl11·uugh is secured by 
Cl'amps. The saw with which the genii are at w_ork has 
a pr1·frct resemblance to our frame-saw. It consists of a 
sq1in1·e frame, havingi11 the·mid<lle a blade, the teeth of 
"hich stauil perpendicular to tl1e 1,Jane of the frame. 
ThC' piece of wood which is to be sawn exte1H.ls beyond the 
end uf the brnch, and one of the wurk111cn appea1· stand

ing. and tlie other sitting 011 the gl'ountl. Tlic a1'111s, in 
wliid1 tile blade is fastrned, have the same fo1'1U as that 
g-h•cn to them at present. In the l.teu:h are seen holes, 
in \\hirh the c1•amps that hold the h111bel' a1·e s11·uck. 
The' arr shaped like the figure 7; and the ends uf them 
J'Caci1 below tht• boanls that fol'm the top of it. 

rrhc most br-neficial and ingenious improvementofthis 
i11stn1111eut was,\\ ithonL c.loubt, the i11Vl'nlio11 of saw.mills, 
\d1icl1 arc di-in11 ritht·1· bv watc1· or by the wind. Mills 
or the fh·st kind wcr.J crcCteli ~a e;idy as the fourth ct·n· 
\u1·). in Germany, on the small 1·ivc·r Hoeu1· or Hucr: 
f01· though Ausonius speaks proprrly of watrr-mills for 
n1tti11g stone, and 11ot timber, it ca1111ot be tloubtccl that 
these were nnente1l JatCl· than mills for manufacturing 
Ural'i, or tli:\l both kinds wcl'e e1·ec·tcd at the sa111e time. 
Tlie al'l, lwwe\ c·1·, of cutting marl.lie with a saw is vel'y 
old. Pliny conjl'clm·rs that it was illVl'nted in (;aria; at 
kast. he knew uo lrn1lding iucrustctl witb mal'blc of gl'eat. 

er antiquity than the palaco of king Mausolu•, at Hali. 
carnassus. Tit is erlifict• is celebratrd by Vitruvius, for the 
beauty of its marble; and Pliny gi\'Cs an account of the 
different kinds of 6H111l used for cutting it; frH' it is the 
sa11d propnly. sa)S he, and not the saw, which protlures 
that effect. The latter presses down the former, and 
rubs it against the marble; and th(' coarser the !land is, 
the longer will be the time reqnirt·d to polish the mar. 
hie which has been rut by it. Stones of the soap-rork 
kind, which are indeed softer than marl.JI!', am] ":hicb 
would l'rquire less force than wood, "'ere sawn at that 
J><'rio1!: but it appears that the far har1lcr gla8"y kinds of 
stone were sawn thC'n also; for we are told of the tlisrovp 
ery of a building which was encrustetl with cut agatr, 
cal'nelian, lapis lazuli, and amethyst~. "'e have, how
e,·cr, found no arcnunt in any or the Greek or Roman 
writers of a mi11 for sawing wood; and as the writers of 
modern tim·,·s spellk of saw· mills as new and uncommon, 
it woulc.I seem that the oldest construction of them has 
been forgotten, or that some important improvement has 
mack them ap11rar entirely new. 

Beche1· says, with his usual conficlcnrr, that saw-mills 
were invented in the 17th century. In tliisheerred, ror 
when the infant Henry sent settlers to the island of Ma
deira, which was disrovC'red in 1420, anti causrd Euro. 
pran fruits of eve1·y kind to be carried thither, he or~ 
drred saw.mills to be erected also, for the purpose of 
sawing into deals the various specirs of exC'ellent timber 
with which the island aboundtd, and which were after. 
wards ti·anspo1'1rtl to Portugal. About the year 1427 
the city of Breslau had a saw-mill, whirh pro1luced a 
yearly rent of three marks; and in 1490 thr magistrates 
of Erfurt purchased a forest, in which thry caused a 
saw-mill to be e1·erted, and they rented another mill in 
the neighbourhood besides. Norway, which is covered 
with forests, had the first saw-mill about the year I 5SO. 
This mode of manuracturing tim!Jer wa~ called the new 
art; and because the expo1·tation of deals was by these 
means increased, that ci1·cumstance gave occasion to the 
tleal-tythe, introdured by Christian III. in the year 15•5. 
Soon aftet· the celebrated Henry Canzau caused the first 
mill of this kind to be built in Holstein. In 155~ the1·e 
was a saw-mill at Joachimsthal, which, as we are told, 
belonged to Jacob Geuse11, mathematician. In the year 
1555 the bishop of Ely, ambassador from l\lary queen 
ofEnglaml to the court of Rome, having seen a saw.mill 
in the neighbourhood of Lyons, the w1·iter of his travf'ls 
thought it worthy of a particular description. In the 
sixtt>enth century, howevrr, there were mills with diffc1· .. 
ent saw·bla!les, by which a plank could be cut into seve~ 
ral deals at the same time. The first saw-mill was 
erected in Holland at Saardam, in the year 1596; and 
the in\•ention of it is ascribed to Cornelius Cornelissen. 
Pl•rhaps he was the first person who built a saw.mill at 
that place, whkh is a vill.lge- of great fratle, and has still 
a great many saw.mills, though the number of them is 
becomin~ daily less; fnr within the last tl1frty years a 
hum)rf'd have been given up. The first mill of this kind 
in Swech>n was errcted in the yea1· l65S. At present, 
that kingdom pnssessrs the largest prrhaps ever conp 
structcd in E11rope. wlirre a water-whef'I twelve feet 
Uroad, d1·h·es at thr samr time sr\'f'11ty-two saws. 

In England saw-mills had at first the same fate that 
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)ll'inting liacl in TU1·key, the rihl.Hln-loum in Urn <fomin
ions uf th1· rl1111Th, allll the nane at St1·asb111·gh. Wli,.n 
attemp~ we1·1• inallc tn i11frodm•t• them. tlH.') \\('re ,·jull'n tly 
oppo..,t·tl. hernu~e it \\a'I appl'ehrndcd !Ital the sa''ll'l'S 
\\oulcl be drJH'incl IJ) thrm of their mea ns of 1;t·ft111g a 
subsistence. Fut· this reasnn, it was fount.] n erc-;~:u·J to 
alrnndun a saw mill e1·ecll'tl by a Dutchman near Lu11do11, 
in 1663; and in the yra1· 1 ;1i1l, when one llou~hron la11..I 
before the natinn lite advantagrs of surh a mill, he cx
}U"e!:lsed hi11 app1·clH'nsion that it might rxcitc the rnge of 
the populace. What he dreaded was actually the case 
in 1767 or 1768, when an opuknt timber-merchant, by 
the desire and ap11rubation of the Societ,> of A1·ts, caused 
a saw-mill, d1·iven by wind, to be erl•cted at Limehouse, 
under the di1·ecti1111 of James Stansfield, who had learned, 
in Holland and No1·way, tlie art of con.,trurling and 
managing marhines of that kinll. A mob assembled, and 
pulled the mill to pieces; but the damage wM made good 
by the nation, and soml". of the rioters wel'e J.1t1nishcd. A 
new mill was afterwa1·t.1s eret.:tctl, which was suff...:1·e<l to 
work without molestation. and which gave occasion to 
the erection of othe1·s. It appears, howevc1·1 that this 
was not the only mill of the k:nd then in Britai111 for 
one d1·iven also by \dnd had been built at Leith, in Scot
land, some }eaa-s before. 

The merhanis111 of a sawing-mill may be reduced to 
thret> }ll'inl'ipal things: the til'st, that tlie saw is drawn 
up and down as lon~ as is nrcessary, by a motion com
munirated by wate1· to the wheel: the serond, that the 
J•iecc of timber tu be cut into boards is advanced by an 
u11ifo1·m mution to rrcciv(' the stl·ok ::s of the saw; fot• 
here the wood is to meet the saw, and not the saw to fol
low the wood, tlicrcfure the motion of tile wood and that 
of tl1c saw ought immediately to de1rnnd the one on the 
otlic1·: the tlii1·d, that when the saw has cut through tile 
"lwle length of the piece, the whole machine stops of 
itself, and 1·cmai11s immovealllc; fur fea1·, lest having no 
obstacle to surmount, the furre of the water should tul'll 
thr wheel with too gl'eat rapidity, and break some part 
of tl1e mar ltim·. 

The "l'I'"" part of Plate CXXV. Saw-mill, &c. rcpre
srnts the circular saw.mill introduced by Mr. George 
Smart, and used by him in his manufactory at Ord11a11ce. 
wha1·f, Westminster-bridge. ABO, fig. 1, is a strong· 
bench. sim1lal' to 1.hosc used by ca1·penkrs. Jn the mid
dle of this, is nn opening through whir Ii the saw E comes. 
']'lie saw L. figs. I aml 2, is a circular plate of steel, 
with teeth like thusc of a large pit-.saw un its circumre
rcncc, ant.I a J'ound hole in the middle of it, through 
which the spindle E, fig. 2, of the saw passes. It is Jll'e
ventutl from ~lippiu,; round it, by a fLmch e fixed to the 
spindle E, ant.I anotl1cr, ~ wliicli slips on the spindle, 
ant.I is pn·ssed against tile saw by a nut b, sere\\ t•<l on 
the cnll of th<' s11i11dle, so as to hold tile saw tight be
tween the Onnd1es, and by unscrewing the nut, the saw 
can be tahn u(f to be shal'penet.1, and another put in its 
place in a vrry slw1·t time. The ends of the SJJindle are 
brought to poi111s. whirh work in small holes in the ends 
ttr srrews, onr of" hirh is sern at d, fig. l: the other 
sca·ew is put throu~h a piece of wood F, supported by 
the two uprights GG, and ran be rniscd or lowered at 
plraSUl'l' b}' \\l'd,l;CS, SO 88 to bring the plane or the saw 
exactly at right angles. 1'o the surface of the bench the 
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s· • j.:; turnrd round with a _;;-re1t n•lority by a .strap 
JH~ .... 111,..:; r•>t1n:I tlrl' rigf,;('1' !i till! • r \\li t J, ,\luch rc
cch1·s its lllt1tion ft•nm a il'll'SC·\\l11 •J. 

Tiil' pirre or \\llOd to llr S~\\\ II I ., g litkll by a ~traigl1t 
ba1· K, wliirli i,; aha.\s matlc to 111un~ J>al'otlld to the 
plau1· of the saw by l\\11 il'on co11pli11g-1·olls Ith, so that 
1t can be 'if't at anJ tli.'it<UJfc from tile saw, aerol't.ling to 
the WitltJi of the pirre to be cut, ancJ /icJd tJi e1•c b) SCl'C\\S. 

Tlw 111acldnr bt'1'01·e us i.c; dlil'llJ used fol' l'ipping 111• 
tl11·re-ind1 deal planks. Thr bar K is set llie pr11 pe1· 
d1'ilaurc from tile saw, and S(' l'C\\t>il fast. The wol'krnan 
ta kl'"' tliC' plank, and la) i11g its edge against the bar K, 
~hovC's it l'nth\ays agai11st tlir sa\\, \\liicll, as it turns, 
rut."1 lhl' wood with su1·prisi11gq11ickness. 

SAXIFH.AGA, sa:xijrage, a genus of the clig)nia or
tlrr·, in the decandria class of pla11ts; and in the natu
ral ml'tliod ranking 11nt.1rr the lStli 01·de1·, surrulentre. 
The calyx is qui11q11epartilC'j the rorolla pentapctalous; 
the capsule hirustrated, uuilocular, and polJ"PCrmous. 

Then· arr 5uspccies, of whicl1 the most 1·1•mal'kable a1·c, 
1. The granulata, or white saxifrage, whkh gr.Jws na
turally in the meadows in many parts of England. The 
rtluts of this plant are like .:;-1·ains of co1·11, ot' a re Jcli"'lh 
colour without: there is a \':.u· icty of tliis with do11blc 
tlowers, which is very 01·11a11w11tal. The )cares arc 
tongue-shaped, gathei·cd into heads, l'oundctl at thrir 
points, and have car·til.igin:_ius and sawed biwdl'rs. Tho 

~~~~ i::~s~srot~~~I, ~~~·~ni~;tl~ ~1a~~:.~:1 11,:~~~~~i1~11~~1i~~~ t~~~ 
The 80\\ t•rs have fhe white \\edgc-shapctl p!'lflls. and 
ten stamina, placct.I circul:u·ly the length uftl1r tub~· . te1·8 
minatcd by rountJisli purple sum111its. Wl1e11 tl1('St' plants 
a1·e strong, they produce vrry large py1·amids of 8nwe1·s. 
2. The umbrosa, comm1111ly callctl Londnn J>l'icle, oi• 
~one-so-pretty, grows natu1·ally on the Alps, and also 
111 great plenty on a mountain of Ireland, rallccl Man
gm·lon, in the county of Kc1·r_v, in that isL111d. The 
roots of this are pr1·rnniaL 9. The oppoc.oitifolia gruws 
natumlly on tlie Alps, Pyre11ees, and Hcl\'etia11 moun
tains: it is als1 .. r~und }ll'l't.ty pl~ntil'ully gl'l)\\"ing upr>n 
lngll'borough 11111, 111 Yorkshn·e; Snuwtlcn, in \Vales; anti 
some othe1· plact·s. It is a perennial plar1t, wi th btalks 
trailing upon til e ground. The Howt·rs arc pro<luret.I at 
the end of tile branches, of a deep blue. 

SAY, 01· SAYE, in commerce, a kind of<;Jergeorwonllen 
stuff, ?lllch u~cd alu:o~tl for linin .!_).;; , and by the rcli.~ious 
fu1· sh11·ts: ''1th us 1t is used fo1· ap1·ons by screral sods 
of artifi('e1·s, bf'ing usually dyed gl'rc11. 

SCAB 13 i\H D, to, to jlunish "ilh the scabbard of a 
bayonet. I nfa11t1·y soldiers are sometimes scabbarded, 
u1~der the rnnrtion ~r tile captains of cornpanim-i. fur 
slight offcnrl'S, conm11tled amo11g thcmsl'lves. A courl
mat·tial is lieltl in the se1jeant's 1·o•Jm or tt>11t, to a;;ccr
t~i11 the c!1l1•rit's guil~; it having bre11 previously lt•ft ro 
lum tu abu.le by th.e Judgment ~1f his co1111·atks, in this 
manner, or to be fried by a 1·eg11urntal courl-maitial. 

~'he word scab~a~·d b~s bee11 sometimes us<•d iu a figu
rative sense, to 1.1tst111g111sh those persons who lia'e ob
tained 1·ank aml y1·omution in the army \\tthout srriug 
muc h hutl be1vu e, from tho~e \\ho have fought thcii· 

~~;.c~·~;:~it:!1ur1i:: :~~.~:.~~;;~11°1'.f ·;~:~~·~~~ ~~~0'{;;tjli~~ 
.t:rslune; "Some r.ise by !be scabba1·d, a111l some by the 
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1rwnrt1;" which mr:tns mnrc than we arc at liberty to 
illustrate, Uut wlikl1 may lrn easily applied to cases in 
poiut. 

SCABlOS.\, scabious. a gc1111s or lhc mo11n.gynia or-
1lcr, in tlic tc·framlria class of plants; and i11 the natural 
111rthotl ranking under the 48th 01•dcr, aggrcgatre. The 
co111mon cal) x is poly11h) lluus; the pru11cr one is doulJlc, 
-supnior: the rccl'ptaclc is paleaceous o:· naked. 'l'hc1·c 
are 42 spcrirs. The most 1·cnrn.l'lrnLlc arc, 1. The 
arvcnsis, or rncadow-scalJious, grnws nat urally in many 
places 1if Bl'ib1in. The flowers are producc.tl upon nak{'tl 
foots talks at the cnlls of the branches; they are of a pur
]ilc culu1µ-, and lnwc a faint otlont·. 2. The succisa, or 
clt•\'il's bit, grows natu1·ally iu woo<ls and moist places. 
Thi.~ has a sliorl tatH'oot, the end of which appears as 
if it was billen 01· cut off, whence the plant has take11 its 
na111r. Doth the.c;e have licen 1·ecomme111.letl as ape1·irnt, 
sutlurific, and exprrtorant; but the present practice has 
no depcndancc on them. 

SCJEVOLA, a genus uf the monogynia order, in the 
11e11taruli·ia cJass of plants. The corolla is monopetalous; 
tl1c tul.rn slit Io11gitudinally; the border 11uinqudid and 
lateral. The fruit is a prism inl'niot· and monosper
mnus; t.hc nucleus bilocular. There are three species. 

SCALA. Sec ANATO>IY, Ear. 
SCALDS, in tlic liislory of literature, a name g-inn 

by the ancirnt inhabitants uf the no1·thun countril•s to 
tlicil· poet!:;, in \\hose writings their history is recorded. 

SCALE, a mathematical inslt'ument, consisting of 
soYcral linrs tli·awn on wooc.l, hrnss. silver, &c. and va
riou:)l)' di\ itkd, acconling to the }JUt•poses it is intended 
to sc1·ve; whc11ct: it arquires various denominations, as 
the plain scale, diagonal scale, plotting scale, Gun~e1· 's 
scHk, &c. SLc INS'J'HUMENT, ~Lt'l'HEMATICAL. 

SCALE, in music (from the Latin, snila), the deno
rniuntion first gil' en to the al'l'angcrrumt made by t..iuido, 
of tile six svllalJles ut, J"e, mi, ra. sol, la; also called 
gnmut. 'fl;is ordci• of sowuJs, to which tlic French ba,•e 
aUtlrd that of si, hrars tl1c name or scale, i. e. ladder, 
becat:sc it rqH·rsrnts a kind of lac.lllcl', by means of which 
tlir , uice or insl 1·urne11t rises to acute, and descentls to 
gi·aye; each of the seven syllaUles being, in a manner, one 
step of the ladder. 

'!'lie word ~cale is also used to signify a series of 
sountls 1·is111g 01· falling from any given pitch or tone, 
to the g!'catc!)t pl'atticalJlc distance, tl1rough such inter
mediate degrees as make the sutcei;!'.iion 111ost agl'ecable 
and perfl'rt, and in which we bavc ~II thl' ilarmc..mi~al <li
visious most comrnodionsly tli\'idccl. This scale 1s 111·0-
iiel'ly called tlie uniHrsal syr.:;tem, as includiug all the 
partirula1· system.s. . . 

This enumerat1011 of all the diato111c sonn1ls of our 
system, rnngl'fi in u1·der, and whic.:ti we call scale~ was 
dcnominatcd Uy the Grrcks tetrachord, bemuse, rn rf-. 
fcrt, thcii· Re.lie was co1upusccl of uni) fom·sounds, which 
\hey l'l'Jll'atl'd 1'1•om ktl'at:hOl'lJ to tetrachord, as WC t•epeat 

' ours frn111 orta\C Lo octave. 
SCALt:NE 'l'RIA•GLE. Sec GEo>tETRY. 

SC.ALfi..:1'US. in anatunn' . See i\ECJC. 
SCALES oJ.fish. See Hom•. 
St A.M.M(Ji\Y, in the watnia-medica. See CoNvoL

V17LUs, ml Gl:)t REslNS. 
SCANDALUM MAGNATUM, is the special.flame 
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of a statute, and also of a wrong <lone to a11y high per
sonage or the land, as p1·elatcs, tlukrs, ma1·q11i.;;t"s, l'<11·ls, 
barons, and other nolJlcs; and al<so the chanC'l'llu1·, Ll'L'a
snrrr, clerk of the pri,·y seal, stewal'll nf th<' lrnu•w. ius
ticc of one Ucnch 01· other, am.I tJtl1cr great ofTice1·s ul: 1 he 
realm, by false news, o_r h01·1·i11le <~r false mes-a_~rs, 
whc1·eliy debates and d1scoril, betwixt thl'm anti tho 
commons, or any scanclai tu their persons, might ai·ise. 
2 R. IL c. 5. This statute has given name to a \Hit, 
granted to i·ecovei- damages tl1c1·cupon. Cowcl.-lt is 
now clearly agreed, that though tht·rc a1•c no exp1·f'ss 
wor•ls in tl1e statute which give an ac:tiotl, yet the party 
injured may maintain oue on this p1·indplc of law; that 
when a statute p1·ohibits the doing of a thing, which, if 
tlunc, might be prnjutlicial to auutbcr, in such ca:-;c ho 
may ham an action on that very statute for his damage. 
2 Mod. 1s2. 

SCAN DIX, c~terri!, sltepher~l's needle, or Venus's comb, 
a genus o[ the <l1gyrna ordr1·, 111 the pentand1·ia rl<1ss of 
plants; and in the natural method ranking untle1· the 45lb 
order, umb<'llat:e. The corolla is nuliating; tlie fruit 
sul>ulatrd; the petals cmarginatrd; the flol'C'ts of the 
disc frrqurntly male. There arc clc-\•en ~peci1·s. The 
most rcmarkalJlc is the otlorata, '' ith angular furro\\cd 
seed. It is a native of GeJ'm01ny; and has a vrry thick 
pet•cnni.al rout, composed uf ma11y f1bn·s, of a sweet 
aro111atic taste, like a11ist•cLI, from wilic:h rumr fo1th rnany 
Jai-ge leaves that branch out SOUIC\\liat like t/10!,e of forn, 
whence it is named swret fct·11. 

SCAPEMENT, a general term for the mannrr of 
comm11nicati11g the impulse of tile '"he<Js to the prndul!!m 
of a clock. Common sca1Jcmcnts consist of the swing 
wheel and pallets only. Set' C1~ocK-,vonK. 

SCA POLITE, a minnal fo1111tl at A1·cndal, in Nor. 
way. It is of a pearl colour, at'Hl is cr·ystallizcd in lnng, 
four-slded, rectangular p1·isms. Faces 1011gitudi11ally 
st1·eaked. Its specific gra\'ity is S.68, amt it i.i; hard 
enough to scratch glass. Frac-tu1·<' f'oliatrd in two direc
tions. Ileforc the blowpipe. it froths anll melts into white 
enamel. It is com11osetl of 

48 silica 
50 alumina 
14 lime 

1 oxide of iron 
2 wate1• 

95. 
SCAPULA. See ANATO\fY. 

SCAPLl.AR. See ANATU.\1Y. 

SCARABMUS, beetle. a g• nus or insects or the or
tler coleoptcl'a. rl'lie genHic charactet• is, anteu11;:e or 
l~•ll'll~ r~rtvatc, wilh a fissile ti11; legs gcnnally toothetl; 
body thick an.LI compact. Tliis genus is extrcrnely cxtrn. 
si\'C, there being neal'l_v one hunL11·rd i;1)('rit'S. Among 
tliei:;c the most 1·emark~ble is, l. The. srarabreus Ht·r
ruks, or Hercul.es IJeeth•., whid1 somC'tin:es rnea..,ures not 
h-ss than fin, or rv1 n six inclirs in len.i;th: the wing
shl'lls al'C 11t' ~. smo11!11 surface, of a hlueisl1 or h1·.1wnish 
grey coli1Ur, sometuncs m·arly hla1 k, and ron11nunly 
m:11·keli \\ i ti1 scve1·al scna!I. r11unc.l. deep-black spuls, of 
llift'I 1·1·nt ., jzo;: the hf'ad and limbs ar<· of a. c11al-!1l t•~k: 
from tlie upper part uf thr h1•c' a<.<t 1u• thor;\X p1·on•Nls 
a horn 01· 11rocess of enormous length, in proportion 
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to the body: it is sharp at the tip "where it curves 
slightly du\\UWards, and is marked beneath by two 
or thl're denticulatious, and furnishrd th1·011ghout its 
\\l1ole length \\ith a fine, sho1·t, velvet-like pile, or a 
bJ'O\Ulish o•·ange-colou1·: from the Crout of the head 1u·o
cecds also a strung horn, about two-thi1·ds the length of 
the former, toothed on its upper face, but not furnished 
with any of the \'el\'et-like pile which appea1·s on the 
formrr. This species is a native of se\'C'ral parts of 
South Amcrka, whcl'r great numhr1·s a1·e said to be somc
timt>s seen on the h·re called mammrea, rasping off the 
1·ind of tile sl(•ndet· hranches by working nimbly round 
them "it h tlie l1nrns, till they cause the juice to ffow, 
\\hirl1 lhl'y llriuk to intoxication, and thus fall senseless 
from tltt< free. This, hoWC\'c1·, as the lear·ned Fnbricius 
has weJI obsef'Vcd, seems not vcr·y prnbaLle; since the 
tho1·adr horn, llcing bea1·dct.I on its lower su1-face, would 
undoubtedly be made bal'c by this operation. This spe· 
cicR, from the large size of all its 11al'ts, affol'ds an admi-
1·able t>xam1>lc of the cl1aractel's of the genus. It rnl'ies 
murh in size, and it may c\Cn be doubted whether some 
of the smallrr specimens l1ave not been occasionally 1·c
gar(.h-d by authors as distinct species. The female is 
dcstilutr both of the r1·ontal and thoracic horn, lrnt in 
other points l'escmbles the male. See Plate CXVll. Nat. 
Hist. fig.S52. 

2. Sca1·abreus Go1iatl1us, the Goliah bectfc, is highly 
remarkable both in point of size am\ colour: it is laq;et• 
in body than tht' 1wccccling, and has a i·ose-colo111·ed tho
rax 111a1·kcil with lungituclinal black str-iprs or variega
tinnl'i, anll p111·plc-bl'OWl1 wing-sheaths: the head is dirided 
in front into two forked processes: the limbs arc black, 
and vf'ry strong. It is a native of some parts of Africa. 
A supposed val'iety sometimes occurs, in wliicli lloth lhc 
tho1·ax and wi11g·shratl1s arc of a pale yellowish brown 
instf'ad of rose-colour, and are marked with black l'a
rirgatin11s. 

s. Sra1·abreus mrlolont11al'i, or corkcl1arer, is one of 
thr mnst rommnn E111·opcan bertles. Thir.; insert is PX

trrmrly familial' in 0111· own islanc.J. the lar·va or catrrpil
Ja1· inhabitin~ ploughrt! lands, and feeding on tl1e- roots 
orcnl'n. &r. and thr romplrtc insrct making ils apprar
anrf' during tltr midtllr :rnd thr f)f'cline of summer. The 
corkrharr1· .i:nmelimes appPa1·s in suclt prodigious num
Uei·s as ::i.lmost to sfrip the tr·res of their foliage. aml to 
iwodurc misrhiefs nra1·I) approaching to thnse nf the lo
ru~t tribe. It appPal's ri·om a paprr by a Mr. l\lolineaux, 
JH'inlrd in th" Philoi;ophiral Tr·ansactions for the year 
1697, tl1at snmr particular fli~trirts in lrrland were 
0\'<'1'1'1111 IJy this immt in a ''ondrrful manner; and the 
failurf' of the" llf'at in the ''f'ar 1804 has brrn b\' some 
attr-ibulf'd to t.hc n11mb1·n1 of the larva of this insect whicb 
we1·r lodgNI i11 thr rartlt. 

Th•' ln.rvn. 01· rafr1·pillar. of this insrct. is said tn lre 
hrn. nnd SOlll('fimr"I tJirrf' ~ f'al'S. in fias1;;ing rt'fllll i!S first 
form iufn thnt 111' lhf' prl'f't·i·t in~f'rt. Tlw r~g" al'C' laid 
in '>m:ill dl'farl1rd hraps llf'nf'ath thf' s11rfon of-,nme rlud, 
nnd tlH' ) 111111~. whl'11 first hatrh•'d, al'(• srarrrly more 
!halt tlw rigl1tlt ufan inrh i11 l1·n~1h. ~racluall~· a1h·anring 
111 tlwir ~mwtl1. a1icl nrrnr.;irmally shifting 1J1t'ir skins. 
till rl1t•y arriv<> at lllf' lru~lh or nrar h\O inrl1rs. At 
this pl'f'iod flit')' bt·.~in to p1·rpa1·r f11r fhrir rhnn~e into 
a rlo1·>'nli' or pu1ia, selecting fol'!he 11u111osc some small 
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clod or earth, in which they form an O\'al ca1·ity, and, 
after a cc1·tai11 space, t.lil•cst thcmsrlvc~ of tl1eir Jast skin, 
anti immediately appeal' in the Cl'JSalis fu1'111, in '' hich 
they cuntinue till the succeeding summer, ''hen the bee
tle em('1·gcs from its retirement, ant.I commits its dcpre# 
t!atiuus on the leaves of trees, &r. Lrecds, and deposits 
its rgg• in a fa1•ourable situation, aftc1· which its lire is 
of \'e1·y short duration. 

4. A much more elegant insect of this kind is the sca
rabreus fullo, or ,·ariegated beetle. It is nearly twice the 
size of tlie cockchafel', and or an elegant cllesuut-colour, 
with the wing-sheaths beautifully marbled with white 
\'a1·iegations. It is common in many pal'ts of Europe, 
but ext1·cmely l'are in England. Sec !'late CXV11. Nat. 
Hist. fig. 551. 

5. A species of peculiar beauty is the golden beetle, 
sra1·abrous auratus; it is about t!Jc size of the common 01• 
black gardeu-beetle, but of a somewhat tt.ittcr shape; 
and of the must brilliant, va1·nisl1ed, goldC'n.grccn culuur, 
\\itl1 the "ing.shclls \'aried towa1·ds the luwe1· JMt1·t by a 
few sligLt, transversr, white streaks. '!'his beautiful 
spccif's is not uncommon during the hottest pal't of sum
mer, frequenting Ya1·ious pla11ts and flu we rs; ifs lar,·a or 
catcqJll!a.1· is commonly found in the hollows of old tt·ccs, 
01· among tl1e loose t1 1·y soil at their roots, a111.I sometimes. 
in the earth of a11t-ldJls. It l'emains about thl'Cc vcars 
lJefo1·e it changes to a pupa 01· ch1·)salis, out of\\ldCh the 
insert emerges in a short time aflel'\\a1·ds. 

This my lie suflkcnt for a gcnCJ'al idea of tl1c Linnre 
an ge11u8 scarabreus. It may be added t.liat tl1c species 
are extremcJy numerous, and lliat so great is the singu
larity of appea1·ance in many kinds, that C\'Cll thr most 
romantic imagination can liat·dly concci\'e a st1·uc:t111·c of 
lrnt·n 01· pror,.ss which is not exemplified i11 some of tlie 
!l'ibc. See Plate CXVU. Nat. Hist. fig. S5J. 

SCARIFICATION, in surger·), the opCl'ation of ma
king s.evcral incisions i1~ the skin by Tll<'ans of Ja11ccts, or 
other 111strumcnts, particularly the cuppiug-instrument. 

SCARLET, a beautiful bright l'cd. See DYEl1'G 

SCAUUS, a genus of fishes or the orde1· tlio1·acici 
The gencl'ic character is, jaws bony, dh1 i<lctl iu the mid: 
die, Cl'enated on the ctlge; the tel'th connatc and conglo
merate. There are 15 spccirs. Tile most nmar·kaiJle 
a1·e, I. Sc.arus C1·etensis, Cretan s~arus. Gcne1·al lcngtlt 
about 12 111che~; body. broa.d, sloping, scales extrcmrly 
la1·ge, lateral lrnr 1·am1ficd on erc1·y scale o\•e1· "Jiicli it 
passes. Native of tile .Met1iterranean, and ptll'ticuhrly 
about the coasts of Crete, but is also found in the Indian 
seas. 

2. Scarus l'ivulatus, rivulated scarus. Native of the 
Red Sea, obsel'ved by Forskal; sairl tu al'l'ire at a gi·eat 
s1z••; scales .very small; dors.al and anal fin occasionally 
rr~1111.1bent in a cha~rncl; tall fu1·ke<l: supposed to frrtl 
JH'llh'IJ1a~IJ un the d1tfer~nt kind., of fuci, and l'nn,..,idca·c<l 
a~ an (·d1blc fish; but sauJ tu bC' somC'timC's prudurtht• of 

~111:~~11·~::~.~l~f~~~~1~~~~~~J f~·~~ the wount.ls inHictcd Uy the 

. S .. srn1·u~ pu~puratus, p111·~1et.I scarur.;, an rJr~::iut spe
rH'S; 111 halJ1t ;,!fied to the lahn: lwdJ ab1·uptl) J.rncrolatc· 
thr p111·plc str1p"s on thr bndy sr1·ratt•d at 1 hrir 11 ppc; 
ed~rs: pert111·a) fins ~l'f'f'lh and mark 1· 1I Ht thr tip b 
l.lrgt· l1111atrll. marg111al. lJJ.v k fiJl 'l l: d•lt'.'ial antl a;la~ 
mal'kcd towards the base bJ a purple •tripe; 1 eutml fibs 
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blur: taii marlu•d with longitmlinal purple spots, and on 
eaclt sich~ by a purple sti·ipl·; shape slightly J'Oundcd; la
trral line ramified; sra)c!::l lax, as in the nlllllet. ~atirn 
of tlir A1·al.Jian sras; obsr1·,cd by For~kal. 
SCA~-AGE, a loll 01· cu,tom anciently enclrd by 

mayor~, sht•1•iffi;;. anti bailiffs, or cities and towns-corpn
ratt·, and of 111t·1·rhant-str<rn,i;r1·s, for wal'CS exp~1sc1l nml 
off~·rrd tu sail! within thri1· lilJertics, which was p1·ohibit
ed by I 9 Hen. 'IL But the city of Lon~on still r elai11s 
thisrustom. 

SC.-1.VE.\GEHS, two officers annually chosrn in r1·e
ry pa1·ish i11 London and its sul.n11·1.Js, by the d1urrll\\al'
de11s, constables, and other inhabitants, to hire pnsons 
called r·akers. with carts, to clean the st1·eets, and rany 
B\\ ay t"lie dii·t anti filth, with the ashes and dust from 
e\"CJ'Y housr. F'or which puq>osr a scavcng~·r's tax may 
be mndc and lrvird on the inliabitants, lleing allowed by 
the just ices ol' the pracc; but it must not exceed fourpence 
in the pound, on the rent paid for the houo:;rs. Persons 
who refuse to take upon themselves the oft.lee of scaven
ger, forfl'it ten pounds. 2 W. and M. c. 2. 1 Geo. I. 
c. 48. I 0 Gro. 11. c. 22. 

SCENOGlL\l'llY, in perspective, the perspective re
p1·esrntation of a body on a plane; or a <lcscri ption and 
view or it in all its par•ts and dimenc;ions, such as it ap-
11ca1·s to the eye in any oblique view. 

This differs essentially from the ichnography and the 
orthog-ra1thy. The ichnography of a lluilding, &r. re
presents the plan 01· ground-work of the building, or 
section parallel to it; and the orthography the elevation, 
or front, 01· one side, also in its natural dimcnsinn!'i; but 
the sccnography exhibits the whole of the building that 
appea1·s to the eye, front, sides, height, and all, not in 
their J'('al dimensions or extent, llut raised on the gco-
1nrtrical plan in pers11ertivc. 

In architecture and fortification, sccnography is the 
manner uf drli11rati11g the several pa1·ts of a building or 
fot·trrss, :ts they arc nprese1:ted i11 perspective. 

To exhibit the sccno.:;raphy of any body. L Lay 
down the basis, g1·ounc1-plot, or plan, of the lrndy, in the 
])Crspective ichuography; that is, draw the perspccthc 
appc;.u·ance of the plan or basement, by the proper rulcs 
of prrs11ccthc. 2. Upon the seve1·al points of the JH'l'

spedi\1e plan, raise the perspective heights, and connrct 
the to1is of them by the proper slope 01· oblique liues. So 
''ill the scrnog1·;1phy of the bo1ly be completed, when a 
.i1roprr shade is added. See PERSPECTIV£. 

SC ~PTH.E, one or the six new constellations of the 
soulh{'rn hrmis11here, consisting of seventeen stars. Sec 
AsTnoso~1Y. 

SCHJEFFERA, a genus oftl1e tetrandria order. in the 
tlio>cia dai:;s of plants; and in the natul'al method rankin.!) 
\\ilh those that are doubtful. The calyx is quaih·ipela
lous; tlie cn1·olla i'i quadripctalous, quinqucpetalous, and 
ol'tt'n wanting: thr l'ruil i5 a Uilocular berf'y, with one seed. 
Of this t11ern are two species, l>oth nativl'S of .Jamaica; 
and grow in the lowlands nrar the sea, viz. 1. The co111-
1ilcta. 2. l.alcl'illul'a. 

SCHElL\HDIA, a r;rnn• nf the mouo;;ynia ordc1•, in 
the te1randr1a rLlss of plants. The corolla is monopeta
lous a11d funnrl-shaped; there are t'''o tht•cc-toothe<l srt•do;. 

SCHEUL:HZEIUA, a i;enus of the trigynia order, 
in the hexandria class of plant~; and in the natu1'al me-
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thod ranking under the fi'th order, tripetaloideie. The 
calyx is st·x 11artitc; thcr·e is no rnl'olla, rrn1• are there any 
st) les; thc1·c a1·c three i11ftatell and mqnospermous cap. 
sules. Elcnn species. 

SCHIEFERSPAR. a mineral ranked among thespe
rit·s of car huuat ur liine. Colour greyish, rr1ldish, green. 
jsh, or yellowish white. Found massive: texture curve 
foliated: brittle: feels unctuous, and may be scratched ~y 
the nail. Sperirar. gravity 2.7. It i'i co1111mo;;rd of carl>o
nat uf lime, with a small portion of sihca and oxide of 
iron. 

SCIIINUS. a genus oflhe decandria order, in the di
recia dass of plants; aml in thr natural method ranking 
under· the 43d ordel', du11wsro. The male calyx is qui 11 • 

qurfid; the petals five. 'l'hc female fluwcl' is tlie same as 
in the mah•; thr berry tricorcous. There are two spe
cies, of South A1neri ra. 

SCHIROCCO. See W1No. 
SCHlSTUS, in mineralogy, a name given to several 

different kinds of stonrs, but more especially to some of 
the argillaccous kind; a!<!, t. The blueish pui·ple shistus, 
schistu!'I tegularis, or common roof-slat~. This is so soft, 
thac it may he slightly scraped with the nail, and ;, of a 
vc1·y brittle lamrllated texture, of the s1iecific gravity of 
2.Si6. lt is fusible per se in a strong heat, and runs in
to a blark scoria. By a chemical analysis it is found 
to consist of 26 parts of argillaceous earth, 46 of silt>x, s 
of magnesia. 4 of lime, ~nd 14 or iron. The dark-blue 
slate, or schistus scriptorius, contains more magnesia 
antl less iron than the common pu1•ple shistus, a11cl effer
vesces more b1·iskly with acid.;;. lts specir.c gl'avity is 
2.rot. 2. The pyritaceous schistus is or a grey colour, 
brown, blue, or blark; and capable of mol'e or less de
composition by exposure to the air, according to the 
quantity of pyritous matter it contains, and the state of 
the iron in it. The aluminous schistus belongs to this 
species. 3. The bituminous srhistus is grncrally Mark, 
and of a lamellated texture, of va1·ious degrees of hard
ness, not giving fire with steel, but emitting a strong 
smell when heated, and sometimes without being heated. 
M. Magellan mentions a specimen which burns like coal, 
with a strong smell of mineral bitumen, but or a yellow. 
ish brown, or rather dark ash-colour, fountl in York
shire. This kind of schistus does not show any white 
ma1·k when scratched, like the other shistus. 

SCIILEFFLERA. a genus of the class and order pen
ta11dria deragynia. The calyx is five-toothed; corolla 
five.pctallrrl; ra1>sule eight or ten t'elled; seedll solitary, 
semirirrular. There is one spt"cies, of New Zealand. 

SCHMID ELIA, a genu" ol the digyni• order, in the 
octantlria rla•s of plants. The t·alyx i• di11hyllous; the 
corolla tetl'apf'talous; the gl'rm111a Jll'flicellated, anti 
longel' th.rn the flower. There is one species, a tree of 
the East Indies. 

SCHOENUS. a grnu• of the monogynia ordrr, in the 
tria111kia class of pla11i~; ~.111! in tiif' n:ltu ral meth ·1d rank
in.i; u11der the tbil'<I or· li-r, aalarna1·ire. The g!111nrs are 
paleareous, univaln•,l, :rnd thirk -~. t; there is rH c1n·nlla, 
and only one roundish seed between the glume~. T .1ere 
are 41 s1>ecies. 

SCHOLIU:\-1, a ll'lft>, annntation, or rPm:~"l;:. <• r1-
sionally maflo 011 SllOI{' IJ<lS~.i.ge. Ol' Jll'Ot• ,li!iiti;>JI. nr :\ old 
author. This te.rm is tau<..U u~cd iu ~ ·uetry, aml 1..1tbcr 
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1•arts of mathematirs, where after demonstrating a pro-
11osition, it is customill'Y to point out how it might I.Jc 
done some othe1· way, or to gi\'e some advice, or p1·erau
tion, in order to prevent mistakes, or add some particu
lar use or application of it. 

SCflOTJ \, a gm11s of the monogynia order, in the 
drcand1-ia class ()f plants; and in the natural method 
rauking undc1· the 53d order, lomentacere. Tlie calyx 
is scmiquinqnefhl; the co1·01la has five petals, which a1·c 
erp1al; the tube is tul'l1inatctl, carnous, and pcrsio;;trnt; 
the lcf.i'u1nen pedi rcllatcd, and contains two seeds. Tlicre 
is only one species, viz. the spcciosa, or African lignum 
,·it~. 

SCHRADERA, a gen11s of tl1eclass at11l order hexan
dria mono~ynia. 'fhe calyx is sup9dor; corolla five or 
six-cleft; stigmas two; bcny one.seeded. There are two 
species, parasites of tlie West Indies. 

SCHREBERA. a ge1111s of the digynia order, in the 
pentamh'ia class of plants; ancl in tlte natural method 
ranking with those of which the order is doubtful. The 
calyx is q11i11qnrpartite; the corolla funnel.shaped, with 
the filamt!nts in the throat, and having each a scale at 
the !Jase. TJierc is one species, a tree of the East In
dies. 

(SCHUYLKILL NAVIGATION COMPANY, was 
inco1·porated in March, 1815, for the p11rpose of render
ing that rive" navit;able rrnm Philadelphia to Mill C1·eck, 
in Schuylkill rounty. rrhe plan propose<l is to make 
dams across the 1·irnr in suitallle situations, cutting short 
canals round them, and placi11g; locks in the lower end of 
the canals: in this manner it is d~signcd to make a slack 
water navigation for tlie safe and easy passage of boats 
11p as well as down. A clam and lork has al1'<mdy been 
constr11rtcd at the gt•eat falls near Philadelphia, and a 
like imp1·ovement is in a state of ro1·tva1·dncss above 
Reading. It promises much JlUblic utility by the access 
it will open to the vast treasures of coal and iron ore 
which lie buried in the interior, ancl by affording a cheap 
and easy conveyance for these, as well as the agricultu
l'al products of the country to a market. The immense 
water power rreated by this mode of imprornmcnt also 
gives it an additional claim to public patronage. (r) 

[SCHUYLKILL PEllMANENT ·BRJDGE, at Phi
Jadelphia, was cl'cctcd at an expeuse of near S00,000 
dollars, hy a com11any incorporated the 27th of April, 
1798. Aftrr consuming a great portion of the exp<'nse 
in rrecting coffr1· dams and f01·ming tlic foundations, &r. 
thr first sto1w of the east 11ier was laid in Srpf<•mlJer, 
180 1, and the b1·i1lgc completed in 1805. Its l e n.~th is 
550 feel. and or the ab11tments a"d wing 750; total IMJO 
fe<·t. Span of tlil· smaller arches 150 fret, of the middle 
al'ch 194 frrt to incll!'s. Hrig-hth from the surface of the 
l'ivcr to I lie platform in the greah'st elevatinn 3 t feet. 

Upperft!rry or Lmicasle.r ScuuYLKILL BRIDGE , is si
tuatr<l al ,o\C the city ol' Philadel phia. and forms the me
di 11111 of commuuicalion between its northrrn section a d 
tl 1r Ln11rnste1· 1·ond. It was br~un in April, 1812, an1I 
fi 11 !-l!it•cl in lhl' fall of 181;1. This noUle structl11·e pre. 
6t'11t~ a !-.ing1c a1·rh of greater span than "a~ t>ver be
furr ro11~rr1wlr1!. 'l"'he chord line i!=i 3-101 f1·et nn<l its 
vc1·scd sine 19 feet 11 in t hes; tile curv~ formed by this 
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a1•r11 is not, however, tha.t of tlie segment of one p:reat 
ci1·cle; but of segments of circles, of u1wq11al rallii: tlm~e 
of' the longrst radii being· ncarc!'it the alrntmcnts, aml tlie 
sho1·test at the apex. Fur the <frsign the public i'i iu
drbted to Robcl't Mills, architect, and fo1· if"> const1·11c
tion and execution, to the ingen iow; Lewis 'rernwa~. 

The general priur iple of combining the lirnbt•rs, cm. 
braces, 1st. A simple sel'ies of king posts anil ll!'ac.:es. 
2d. The insertion of th.e ends of these timbers iuto ca5t 
ir·ou sockrts, instead of mol'tises, by whirh the p1·rnHl
ti1rc tlecay uf the wood is ob\'iatcil. Sd. The sliuing of 
the timher·s th1·ough the heart, by which the d1·y 1·ot is 
]ll'CVe11tcd. 4th. The spreading out or the bridge at the 
ends. which gives it a lateral bl'acing, a11d p1•e\'ents the 
pm;s ibi!ity of an overthrow from a want of s111i1drnt co un
tcl'balancing weight at the abutments. The whol e of the 
timlJers are well strapped and bolted togct11cr, and firm· 
ly connected by means of screws. 

The whol e supcl'stl'Ucture (cxclusi\'C of the mof), con
tains 141S7 cubic feet of timber, and was estimated to 
weigh 340 tons; of which 295 are wood, 11 of cast, and 
34 of wrought iron. 

For the prrscrvation of the bt·idgc it has bern rovere<l 
in; the lightm·ss and beauty of the al'ch 1'1·om this cause 
is not set'n to advantage: the enclosure, liowc\·e1·, is so 
ar1·angctl as to present at a c.listance vc1·y little more of 
the section than is obsC"1·vable in stone b1·it1gcs in p1·opor
tion to their ard1es. The entrance. is fronted by a sc1·ecn 
of Greek Doric columns, the intt'rspaces openC'tl by arch .. 
ways fo1· the admission of carriages and foot passengers. 
The wl111lo of this b1·idge strikes tile bcholdc1· with inte
l'cst and surprise. For a more full description, the read
er is rcfnretl to the report of the managers, published in 
March, 1814. See Plate CXXX!X. (u) 

SCHWALBEA, a gen11s or the class and order didy
namia :rngiospcrmia. The calyx is fou1·-cleft; the upper 
lol>e ve1·y small; the lowest ve1·y large and emarginate. 
There bone species, ofNoi-th America. 

SCHWENKFELDIA, agen11s of the monogynia or
der, in the pentandria class of plants; and in the natural 
method 1·anking with those that are doubtful. The calyx: 
is qui11qu cfid; the corolla funnel -shaped; the stigma part
ed into five; the berry quinq11elocula1·, with a numbe1· or 
seeds. Of this tht>re are three species, viz. 1. Cinerea; '!'.!. 
Aspera; S. Hirta. The two first a1·c natives of Guiana, 
the other of Jamaica. The leaves of all of them arc L'e
markablJ' rough, anti stick to the tingc1·s or clothes. 

SCHWf<:NKIA, a gr1111s of the monogynia ordrr, in 
thC' lliaudl'ia class of plants. The corolla is almost equal, 
plaitrtl at the throat, and gla11dulous; tl1e1·0 ai·e tl11·ee 
Ua1Ten stamina; the capsule bilocular and I)f)lyspcrmous. 
Th r.,·r is one species. 

SClJENA, ao~enus of fishes of the ortler thnracici. 
Thi' ~C'nnic chacarter i .~, heatl sraly; dur~al finH two. 
sf.l'atrd i11 tht· fu1·1·ow, i11tu "hirh they may ocrnsiona\ly 
witlnlraw; gi11.111embra11c six.rayed. Thr1·c arc two tli
visi r111s in this gPnus, 1. with divii.Jeil 01· lunated tail~ !:!. 
\o,,itl~ even or rnuntlt>d tail. There a1·e twenty species. 
The most 1·cnrnrkaUh~ are: 1. Scire11a rirl'osa, brarrlrd 
~rirena. Habit that of a cal'p : lru.;th from one to fo·o 
frl'l: rnlour pair yellow. b1·n" nish 1111 lhC" bark. and mark
ed on each sitle by many Dblic1ucl> lon5itudinal dusky-
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li iur li nr• , "hir h nss ume a slightly sih·cry rnst towards 
tl1c alJd unu•n : uppr r lip obtuse, and longer than 1hc luw
r r: tr t·tl1 s mall; ftr·st t.lorsal fin triangular, and pale 
hrown; tltc s r roncl white; with a brown stripe: prdnral, 
nutral, arnl caud al. dusky; anal 1·ed; tail slightly lunat. 
rd, at fhe base of the g ill . corers a black spot, and be
neath the chin a short fles hy bra1·d: native of the l\ledi
tcnanC'aR and othct• S('as: known to the ancient Gt·eeks 
and Romans, l;r whom it was held in co11sidc1·ablc es
timation as a ro011. 

2. Scirena lal.ll'ax, lrnsse scirena. 1-Iahit of a salmon; 
size considrralilC', gl'Owing, according to some authurs, 
to the length of several foct : colour blueish silvery, with 
;:t. dusky rnst on the hat: k: scales rather small; eyes red
dish; mouth an•I gill-coven1 tinged with t1ale l'ed; tail 
slightly forked; lateral lino nrady straight: native of the 
~leclitc1•rancan and northern seas, and often entel'ing 1·i
vcrs; known to the ancients by the names of labrax and 
lupus, nnd mu ch esteemed as a food, particularly by the 
Romans. 

SCI A TICA. Sre M1m1c1NE. 

:-:c IL LA, Ilic sqmll, in botany, a genus of the mono
g,-nia 01·tk1·, in the hl'Xandria class of plants, and in lhc 
natural method rankin.') under the 10th order, cornna
ri:e. The corolla is hcxapctaloas and deciduous; the fila
,nrnts filiform. Thcl'e are 22 species. The most remark
able is tl1c marilima, or sea-onion, "whose roots arc used 
in lllf'tlicinr. or this there a1·e two ~orts, one with a red, 
and the olhrr with a \\hite root; which arc supposed to 
br accicle11tal Vflrictics, ltut the white are generally prc
fcl'l'ed f'o1· ml'dicinal use. The roots a1·e la1·ge, somewhat 
ornJ .sha11ed, com1Josed of many coats lying over each 
other like onions; and at the lwttom come out several 
fibr<'s. F1·om the middle of the 1·oot rise rcvcral shining 
Jc~t\ t·s, \\ hich c011tin11c green all the winter, and decay 
in the spring. Then th~ flower-stalk comes out, which 
rises two frrt high, and is naked hatf-way, terminating 
in a Jl) ramidal thyrse of Dowers, which a1·c white, com
posed nfsix petals, and s1n·ead open like the points or a 
sta1·. 'I' his gro\\S naturally on the sea-shores, and in the 
ditches "here the salt water naturally flows with the 
tide, in mo'!t of the warm parts of Eumpc, so cannot lie 
pl"opag-afrd i11 g:u·dcns; the frost in winte1· always des
tru) ing the r·oots, and l'or wat1t of salt water· they do 
not 1!11·iYe in summer. The root is very nauseous to the 
taste, intrnsely bitter, and so a crin1onious that it ulce
rates t!1r skin if much hantlled. Taken internally, it 
powerfully stimulates the solids, anti promot<'s urinr, 
swrat, anll expectoration. If the dose is considl'l'alilc, it 
JH'nvcs rmctir, a11d S{)mctimt·s pur.;a.tive. Thr pl'incipal 
nsc or this medicine is \\here the lll'imre \' ire abound 
with mucous matter, and the lung8 are oppressed by 
tc11a1· ious phlr.i;m. 

SClOP J'lC, a sphc1·r, or globe of wood, with a circu
c ilar hole or pr1·fo1 ·ation, whC'l'ein a lrns is placed. It is 
sn fitted that, like lhc l') r of an animal. ii nrny br turn 
ed roun tl cnry way~ to be usP d in making cxp" riments 
in a 1l :U'kenr d 1·oom. Ser OrT1cs. 

SCI R E F \Cl\S, is a judicial 11 l'it. and proprl'l)· lies 
aftrr a y r ar and a <lay afler j udgm t• nt gi,·en; wlwnl>y 
the .., hr r iff is cum111and1..·1\ to s u;umun 01· ~i,· e 1101i1·<' tu the 
Ll cf(• 11d a 11 t , that he apprAl'aml !:ihOw muse \\hy tli r pJ.,,in
tiff slwuhl uot have execution. 1 lust. 290. A scire fa. 
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cias ic; 1krmetl a judicial writ, and founded on some mat
ter of 1·rrOl'41, as ,1udgm- nt~. rt'eognizatH'l''i, and lcllt' l'S 
tnt r nt. on '"hich it lh·s to cn~ -orcr tlw cxec utio11 of them, 
or to ' Mate or st•t tht.•111 aside; anti though it JS a judi r ial 
writ of tXC'cution. y et 1t 1s so far Ill nature of an origi. 
nal, that the dt frndanl may plead to it, and is m that 
l'rspert ro11~idrre1I as an act10n, and tht'l'efore it ic.. held, 
that a 1·elcase of all acti11ns, 01· a release of all executions, 
is a good ba1· to a sd1·e. facias. Sec Uni. Ahr. 

.St.;IH.Pl!S, a genus of tJrn mnnogynia order, in the 
tri:rndria cla:.s nf plant'i. and in !ht· 11aLural method rauk. 
ing under the 1hinl 01lll'r, calamal'ire. The glumPs are 
palcaccnuc;, a11d imllricate•I all 1·01111d. Tl1e1·~ j., no co. 
rolla, anil only one brnrdless scc<l. There are 69 1;,pe· 
cirs, 1•u..,h<'s of the East l11di(•9, 

SCIRltHU:::.. See SuRGERY. 
SCI LRUS, SciurnREL, a!;""'" of quadrupeds of the 

order glires: tht' ge11t•1·ic clla1·acte1· is, upper f'runt-tt•t•th 
cuncated, lower sharp; gri11dl.'1·s in the upper jaw fin on 
ea~h ~itlc, in the l~t\Hr four;. da\'JC!l.'s in the skt·lctnn; 
tail (111 most species) sp1·t·athng to\\ :u·ds t•ach sitlr. Tlic 
animal~ composing this t•lrgaut gt>nus art· remarkable 
for the liveliness of their dispusiLi•rn, lhc Ct•l :•rity of tlwir 
motions, and. the gcner"I braury and m·atncss of thir 
appearance. 'I'he, inhabit wood"!, live e11tit·ely on vcge. 
table food, and take up their 1·esidcncc in the hollow~ of 
trees, where they prc1Jarc tht·it· twsts. Some sp1·rics arc 
furnished with an expansile lateral skin, 1·eacl11ng from 
the fore legs to the l1111d; ~y the help uf which thry are 
enabled to spring to a g1·cater distance than tltc 1·t•st of 
the genus, aud to transpo1·t themselves octasionally from 
tree to tl·rc; but this momentary support in air is all that 
thry arc capable of; and though rallrd, from this cir. 
cumstance, flying squit•rels, 1Jiey a1·e unable to rnntinue 
that action in the manne1· of bats. The S(ll'c-ies ot' Mp1ir-
1·els enumerated in the twelfth ecli11un ol the SJstl'ma 
Natu1're of Linnreus amounted to no mo1·e than l'levrn; 
but such has been the sp11·it of research among modt·rn 
natur·alists, that the number is now inc1·ealtcd to near 
thii'ty. The niost noted are, 

t. Sciurus maxim us, great squirrr1. or alJ the spC· 
cies ) 'Ct discovered, this is the largest, bring equal in 
&ize to a cat. It is a native of India, and was first. t.les
rribed by Mons. Sonnf'rntt who infor111s us that it is 
found in thr Malabal' country, anti esperially alrnut the 
mountainq of Ca1·damone, where it fet'd8 on fruits, and 
is particuJarly fond of the mllk of tlte cocoa.nut, which 
it pir1·ces, wh('n ripe, in u1·de1· to obtain tlie liquor. The 
fur on th('l whok animal i5 lung anti full; the top of the 
hr ad, eat•A, back, a11tl sides, al'C fcnugino11s, arnl a small 
band nf a simil01t• colour ~ommrnces lleneath each ear, 
p~ssing along tlie neck toward'i the sillrs. Thi~ animal, 
acro1ding to Smrnr rat~ is Pasily tanwd, and i., called 
abc1ut the coasts of ~Jalahar by The name of the g1·rat 
woo<l . 1·at. Ser Pla1e CXVll. Nat Hist. fig. S54. 

2. Sdurus Vnlgari-;, common :,q111nel. Tiie grnrral 
appra1·a11 r r ancl man11t•1·s of this S))l'drs a1·p ~o well 
knuwn thati• is unnen"~sary to partkula1·ize tl1em. It ic; a 
native or almost all parts ot' ~uropr as well as of the 
northern and temperate pai-ts of Asi.1, ltut is obsf'l'\'t'd to 
,·a1·v in the ca-,t of its rolou1'S in •liffl'rent dimatf's, a111l 
in iht• nn1·thC'l'n n ·ginns beconws gre:i in "i11trr; it :il-;o 
varies occasionallj in slze. Tile general measw·e of the 
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European squirrel seems to be about eight inches frbm 
Tiosc to tail, aud of the tail about seven. In the spring 
thrse animals seem peculhll'ly active. pursuing each oth
er among the trees, and exer. ing various efforts of agility. 
During the· wa1·m summer nights they may be also ob
served in a sim1la1· rxcrcisc. They seem, as Butron ob
sc1·ve~, to dread the heat of the sun; for during the day 
they commouly remain in their nests, making their prin
cipal excursi1111s by night. Their habitatiofl is so con
trived as to l.>e pcl'fcctly clean, wum, and impenetrable 
by rain, and is composed of moss, dried leaves, &c. and 
situated between the fork of two branches; it has only a 
small aperture near the top, which is of a conical form, 
so as to thl'ow off the 1·ai11. The. ymmg arc grne1·ally 
three or four in number, and arc produced about the 
middle of summer, or sotnetimcs earlier. 

The squit'rcl freds on tho huds and young shoots of 
trees, and is said to be paL'ticularly fonll of those of the 
fir and pine; it also collects great quantities of nuts, 
which it deposits in the hollows of trees for its winter 
food, together with beech-mast, acorns, &c. Dr. Pallas 
also assure"s us, that those of Siberia co1lcct various 
kinds of fungi for this purpose. In a state of captivity, 
nuts form its principal food, but it will also eat a great 
val'iety of fruits and other vegetable substances, ant\ is 
ddighted with sugar and various sweets. 

In somr. parts of Siberia the squirrel is foum\ entirely 
white, wilh red eyes. About lake Baikal it is often en
ti1·t'.ly blatk, or black with the belly white; and in some 
parts of Europe, and particulal'ly in our own countr_,., 
it is octassionally found with the tail milk-white, and all 
the otlirr parts of the usual colour. 

3. Sciul'Us siucrcus, gr('y squirrel. Tliisspr.cies is 
confined to North Amei·ica, in many parts of which it is 
cxtl''cmely common, and in its grneral form, as well as in 
its way of life, t'C'St>mblcs the European squinel. [tis a 
large aml elegant animal, being of the size of a half. 
grown 1·ahbit, and mcas111·ing about twelve inches to the 
tail; ditt\·r1.·nt irn1i\'iduals, however, vary soml'what in 
point of size. Thr whole animal is of an elegant paJe. 
gl'ey, with thC' insic](>s of the limbs and the under pa1·ts 
ol' the bntlv white. This animal is said to be found in 
l:an;1da, h•nns.)'l"~rnia, Virginia. and other American 
districts; though, arcol'!ling to Mr. Pennant, it srarcely 
cxte111ls fa1ther• nn1·th than New England. l\Ir-. Pen· 
nant also allows that it is a native of South as well as 
No1·th Arnnira. In tlie latter it is in some yca1•s so ex
tremely 111u11e1·n11s as to do inc1•ctlible damage to planta
tion1;. espescially those of maize or Indian corn; for which 
reason it is one of the prosniiJrd animals among the co
lnniH!s. Tltis species l'l'Sidcs principally amon.~ tl'ers, in 
the llollnws ot' which its makes its nrst, with straw, 
mo;-;s, &r. feelling 1111 arorns, fir-cones, maize, &c. as well 
as on f1·uits of Yal'ious kinds. It is said to amass great 
quantities of prnl'ision for winter, which it cleposils in 
h11h•s \\ hirh it JH'Ppa1·es beneath the roots of trees, &c. 
It is a tlillin1lt animal to kill, changing its place 011 the 
trees'' itll such rx1>rc.litinn, as generally to elude the shot 
of thr r1uirkest 111a1·ksman. 

4. ~ci111·11s stl'iatu~, tlil· striped squirrel, is n native of 
t11e nurlhrrn 1·1•giuuq of Asia, and ol' scYeral of tlrncol<lcr 
parlli of No1·lh Amcl'ira; it has also been found. though 
vel'y 1·01·ely, in some po1·ts of Eu1·01ie, and diffcl's from 

the major part of the squirrel tribe in its manner of life, 
which ratht'1' resembles that ol' the dnrmousc, being chier
Jy pasSt'tl in :-;uLterrancous l'Ctrrats or burrows, the apart
ments of which are filled with various stores of acorns, 
nuts, grnin~ &r. coll ected for winter use. Jt also resem
blt:s some of the murinr tr·ibe, in bring pl'Ovidetl with 
chet>kpouch C's, for the :e:nporary neeption of food: a par
ticularity nnt tf• be found in any other Ciipccieo:; ol' sq,1irreJ. 
Its general 11.•ngth is about five inrht'S anil a half, and of 
the tail rather mort>. Its colnur on the upper parts is a 
redllif.ih brnwn, and on the un,!e1· whiff'; down thr. rirlge 
of the back l'uns a Ular k sti•eak; anti on each side rhe 
body arc two otlirrs, the i11rluded space between each 
being of a palc-yPllnw tin.i;e. 

These animals are, acco1·ding to the obl;\rrvations of 
Dr. Pallas. extremely commuu in Siberia, inhabiting the 
maple ancl bi1·ch woods ot' that country, and gent-rally 
forming their nests or bul·t·ows 11ra1· the root i.-f S1Jme tree, 
they a1·e never knnwn to ascend t1·res in the manner o[ 
other sqirrels, unless suddenly st11·pl"iscd or pursued, 
when they climb with great expedition, and conr.eal them· 
selves among the branches; they collect th~ir st.ores dur
in.~ the autumnal season, and on the setting in of winter 
conceal themselves in their burrows, the entrances of 
which they stop; and pass the greatest part of the rigo
rous season in sleep, and in feeding on their collected 
stores; but if, by an unusual continuance of severe weath
er, their provisions happen tQ fail, they then sally out in 
quest of fresh supplies, and occasionally make their way 
into granaries, ant.I even into houses. In the choice of 
their food they are remarkably nice, and have been ob
served, after filling thcil' pour hes with rye, to fling it out 
on meeting with wheat, and replace it with the superior 
grain. They arc of a wiltl nature, and arc by no means 
easily l'er?nciled to a state ofcaptivit.v; continuing timid, 
and showrng no symptoms of attachment to their own-

~·1~ich?:1:,~~1;;:e f~~~~~g ~~:~e~ s~i~,7~~~~~-~~~a1~~e~t:·r:~i~~~ 
a ver): pleasrng ~ppcarance, whru properly disposed, and 
are s~ud t11 be clucfly sold to the Chinese. 

5. Scim·us _vola~s, common fly_ing squirrel. This high
ly ~lcgant a1111nal is t~e o!1ly flym,~ S<Juirrel yet discover
ed. rn ~11ropc, where it 1s extremely rare. bcin.~ fount.I 
chiefly in the mostnorther_n regions, as in ~_. : nland, Lap. 
land, &.c. It also occurs ll1 some distr'icts of Pola11d. In 
many p<1rts of Asia it is far mol'C common, ancl abounds 
in the birch and pine woods of Sibe1·ia in particular. Jt 
appears to ha,,e been comfo1111!1ed by authors with the 
Vi1·~inian ll)'.ing squirrel (S. volucella), but is a totally 
distinct s11ec1es. Its colour on the upper par·ts is an clc. 
gant pale 01· whitish grey, aml on the untle1• parts milk .. 
white. Its general size is inferior to that of a common 
squirr.el, m~asu.l'iug about six inches and a quartc1· to 
the tail. wl11rh 1s sho1tcr than the body, thickly furred 
of a slightly flattened form, and roundrd at the cxtr('mi~ 
ty. The flying squirrel generally 1·esides in the hollows 
of trees towards tll~ upper. part; p~·eparing its nrst of the 
~ncr. mosse~ ~ It 1s a snl.1ta1·y <1n1mal, and is only sr~n 
111 pairs tlur111g the breed mg-season. It rar(>ly makes its 
a~pe~1:ance by da~J emer·ging only at the rommrnr eiUl·nt 
of lw1l1gl.1t, wl~cn 1t may be seen climbin~ about th.c trN·s, 
~n<l dart111g w1.th great velocity from one to the otlu.·r. 
fhe coloUI' of its up1ier pal't so much resembles that of 
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tl1r palr sih·ery bark of the birch-trers which its fre
q ltc' lltl:i, tliat it i'i bj no means easy to distinguish it, while 
t•ngagl·d in climbing about i\u1'ing its evening excercise. 
lt fec1\s chir fly on the Joung shoots, buds, autl fatkins of 
the birch, as well ai; 011 those of the pine, &c. In winter 
it continues in its nrst. corning out unly i11 mild weather; 
hut l\oes uot bccon?e torpid during that season. 

This animal rratJily S[ll'ings to the distance of twenty 
fathom-; 01· more, and by this motion conveys itself from 
the top ot' one t1·ce tn tile mi1l<lJe part of that to which it 
di1·ects its fiiglit, wltirh is always slightly downwa1·tls. 
It \'l't'Y l'arelv descends to tlie sm·far:e, and, when taken, 
and p

0

larc<l On the gL·ounLI, runs or spl'ings somewhat 
awkwardly, with its tail elevated, antl a~ soon as it gains 
a tree, instantly begins to climb it with great activity, 
somdimrs elevating, awl snmctim.es de.pl'C'S!iing its tail. 
If tli1·own from the tup of a tree, it immecliatdy sp1·cads 
its rnrmb1·anes, and, balancing itself, endeavours to di
rect its motion by tlie assistance of the tail. The young 
a1·c produl.:cd al.iout the beginning or before the middle of 
1t'.lay, and arc two, three, _and sometimes four, in num-
1.Jl'r; they al'O at Jirst Ulind, and nearly void of hair; antl 
the pa1·ent fostc1·s them by covering them with he1· Hying 
memllra

0

ne; ka\"ing her nest only at the approach of even
ing, and carnfully concealing tl..ie young with the moss of 
the nest. 

SCIURUS, a genus of the monogynia order, in the 
diand1-ia class of plants; and in the natural method 1·ank
ing with those that arc doubtful. The calyx is q~1inque .. 
dcntatc; the corolla Uilabiated; the filaments are Uarl'Cn; 
the capsules ftve, anti joined together; bivalved, unilocu
lar, with one seed. Of this there is one s1rncies, viz. 
aromatica, a native of Guiana. 

SCLERANTHUS, KNAWEL, a genus of the digynia 
ordet", in the dodecandria class of})lants, and in the na
tural method ranking under the 22d order, caryophyllei. 
the calyx is monopliyllous; there is no cornlla; there are 
two seeds contained in the calyx. 'l'he1·e are three species. 

SCLEROCARPUS, a genus of the class and ordet• 
syngenesia polygamia requalis. The calyx is six-leaved; 
1•ecept. chaft'y. There is one species, a herb of the 
Cape. 

SCLEROTICA, in anatomy, one of the tunics, or 
coats, of the eye. See OPTICS, &c. 

SCOLD. J\ common scold is a public nuisance to her 
nei,ghboul'hood, for which offence she may be indicted. 

SCOLEX, a genus of vermes ilitestina. The generic 
character is, body gl'latinous, variously shaped, bran
dished on the fore pa1·t, and pointed behind; sometimes 
linear and long; sometimes wrinkled and short, round, 
flexuous, and dq1ressed; head protrusile, and retractile. 
There are two species, found in the intestinal mucus of 
the turbot, &c. invisible to the naked eye. 

SCOLIA, a !;•nus of inserts of the ortler hymenoptera; 
the generic character is, mouth with a curved sharp man
diblr, crenate within; jaw comprt'Ssed, projecting entire, 
and horny; tongue ini1rctetl, t1·ifid, very short; lips pro
jecting, membranaccous at tl1e tip, aud entit·e: feelers four, 
e-qual, short, fdiform, i ~ 11ir . middle of th<' lip; antehnre 
thick, filiform, the fi l'Sljui11 t longer. There are 40 srie
.<iies. 

SCOLOPAX, in ornitholoi:;-y, a genus bel<mg'ing to 
the <>l'tler of grallre. The back is cyliudrical, obtuse, 
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and longer than the head; the nostrils arc lin<'a1·; the face 
is covered, and the feet have four toes. There are 
eightren species, of which the following al'C the prin
cipal: 

t. The arquata, or curlew, frrq11e11ts our sra-coast 
and ma1·shes in the winter-time in la1·gc flocks, '"alking 
011 the open sands; feedi11g on shells, frogs, c1·ahs, and 
marine insects. In summer they retire to the mountain~ 
ous anc.l unfrequented puts of the con11try, "lic1·c they 
pair and br~cd. Thci1· eggs are of a pale-olive colour, 
marked with irregular but distinct spots of palG browu. 
Their Hesb is rank and tilth_1"'1 uotwithstautling an old 
English p!'ovcrb in its fa\'our. Curlews dift'e1· much in 
weight and size; some we.ighing thirty-seven um1ces, 
others 11"t 22; the length of the largest to the tip of the 
tail. 25 inches; the lu·eadth tbrce feet fh'c inches; the 
I.Jill is seven inches long; the head, neck, and covcl'ts of 
the wings are of a pale. lu·own; the middle of each fcatliel' 
black; the breast and belly white, ma1·ked with nal'l'OW 
oblong black lines; the back is white, spotted with a few 
black strokes; the quill feathers are black, but the inner 
webs spotted with white; the tail is white, tiuged with 
red, and beautifully barred with black; the legs are long, 
strong, and of a blueish grey colour; the bottoms of the 
toes flat and bl'oatl, to enable it to walk on the soft mud 
in search of food. 

2. The phreopus, or whimbrcl, is mush less frequC>nt 
on our sho1·es than the cu dew; but its haunts. food, and 
general appeat·ance, at·e much the same. 1t is 0Usc1·ved 
to visit the neighbourhood of S1rnlding (wh('l'e. it is cal
Jed the curlew knot) in vast flocks in April, /Jut continues 
there no longer than May, nor is it seen there any other 
time of the year; it seems at that season to be on its pas
sage to its breeding-place. The specific diffrrcncc is 
~l:1~c~is~e, this never exceeding the weight of twelve 

S. The rusticola, or woodcock, during summer iuha
bits the Alps gf Norway, Sweden, Polish Pl'llssia, the 
march of Brantlenl.Jur~, and the northern parts of Eu
rope; they all retire from tbo!'e countries in the begin
ning of winter, as soon as the frosts commence, wl1icl1 
force them into milder climates, where the ground is 
open, and adapted to their manner of feeding. They 
live on worms and insects, which they search for witl1 
their lo11g bills in soft grouncls and moist woods. Wood
cocks ge!!rnraliy arrive here in flocks, taking advantage 
of the night 01· a mist; they soon separate; but, before 
they 1·eturn to their nati \'C haunts, they pai1·. They 
feed anti fly by night, beginning their flight in the even-

~~gi11~?1~1 c~·:;u;~t1~~=t~a 11~11:·;y10:~~11i0~~~~~~~1~:'ra~t~!.a~~d 
of Februat'Y, or beginning of March; not but they have 
hecn known to continue here accit.lentalJy. 

4. The gaHenago, or common snipe, is well known. 
Its usual \Veight is about four 01111cc!:i. 'I'he jack snipe 
(which is by some thought a dilfereut species) does not 
weigh abol'e half as much. 

5. The calidt·is, or red-shank. 
6. The glottis, or green-shank. 
7. The rep;ocephala, g"dl'Oit . 
SCOLOPENDRA, CEN'Tll'EDE, a genus or insects 

of the ordC'l' aptera: the grneric character is, a11t1•11nre 
setaceous; body depressed; legs numerous, equalling the 
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number of stgments of the body on each side; r.elel's 
two, setareous... The larger speci<·s or the genus srolo
pendra, found only in the butter l'egiuns of the globe, 
are insects of a formidable appearance, and posc:iess 
the power of inflicting sernrc pain and inflammation by 
their bite. Of thf;SC One of the most COll1'jJiCUOUS is the 
scolopendra morsitans, a native of many 11uts of Asia, 
Africa, and South America. Its length is sometimes 
not far short of te11 inches; its colour is yellowish brown, 
the legs and under parts of the body being much paler; 
the head is armed on each side with a very large curved 
fang, of the same strong or horny nature as those of the 
aranea auicularia, but 1>laccd in a different direction, 
the two fangs meeting horizontally when in action; 
these fangs are furnished on the inside, near the tip. 
with an oblong slit, through which, 1..lt1ring the act of 
wounding, an acrimonious or poisonous fluid is discharg. 
ed; the eyes are several in number on each sic.le the head, 
tmd arc placed in a small oval groupe; the legs are twen
ty on each side the body, and the tail is terminated by 
a pair of processess, which perfectly resemble the l'CSt 
of the lrgs, except that they are larger, and hare the 
first joints strongly spined 01• muricated on the inside. 
'l.,hcse horrihle insects are said to be chiefly found in 
woods, but, like the small European specirs, they are 
occasionally seen in houses, and are said to be sp com. 
mon in some particular tHstricts that the inhabitants are 
obliged to place the feet of their beds in vessels of water, 
in ortlcr to prevent their attacks dul'ing the night. 

2. Scolopcndra Plumieri, 01· Plumier's scolupcndria, 
is of much greater length than the former, sometimes 
measuriog a foot and a half. According to the d~scrip· 
tion and ligure of Seba, the body consists of thirty-two 
joints, exclusive oftl1e l1ead and tail. 

3. Scolop('1Hlra forfirata, is a very common in8ect, and 
is met with in similar situations with the oniscus Mrllus 
and al'madillo; it is an animal of swift motion, and is 
furnished with fifteen lrhrs on sach side; its colour is a 
polished cl1rsnut-brown, somewhat paler beneath. and 
it• usual kn.~th an inch and a half. See Plate CXXI. 
Nat. llist. fig. S55. 

4. S.;·olnprnllra electrica is, like the former, an inhabi. 
taut of clamp situations, anc.1 not unfrrquently mak es its 
appra1·ancc in houses; its general length is about an 
jnc:h a111l a half, anc.1 its diamrterscarcely more than the 
tenth of an iurh, being of an extremely long and slen. 
tll'l' fo1·m; its colour is a dusky brown, with legs yellow. 
is!i; these a1·e about seventy on earh side. The motions 
of this insl•ct are tortuou~ and undulatory, seldnm con
tinuing long i11 the same direction; it is pnsscssctl of a 
high d(•g1·l.'c of phosphoric splendour, which howrver 
seems to hr only t•xertt•d \\hen the animal ii;; p1·t·s.·wcl 01· 
suc.lllc11ly tli~tu1·bPd, wlie11 it 11ifT'uses a beautiful smal'ag
dine light, so powerful as Mt to be obliterated by two 
cn11dl1•s on the !'iame tablr. It is ali;;o trnacinus or life, 
1·r111aini11t-; sremingly u11i11ju1·ed for a great many days 
in tlw rlo'ir..,t rnnlinemt•nt. 

5. Srolopl'1u!J·a subtcrrant'a so much resemtJJrg the 
fonne1·, that it migiit bt' ca-;ily confuund·•d with it; it is 
howercr of a '>till more sh•mkr form. and of a mut'h IM
ier colour, v1~. a light yt•llow b1·own; it is fnynd in darn(I 
i1lares, !\1.111 o!tt•11 11111kr .E;''."ouud; ii;i 1111t 11 J'i:il~so;cd of any 
pho>phor1c splendour, 1101· i• it ca1lilble ol ou1·riving ma-
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uy hours in a stale <•£ confinement, unles• placed in a 
n1·y moist situation. 

'!'lie scolopend1·re arc oviparous animalr.:, and the 
young, at their first exclusion, are furnished only \\itl1 
a few feet on each side; acquiring after a certain pe1·iod. 
the legitimate number peculiar to their species, of which 
there are eleven. 

SCOLOPJA, a genus of the tetrandria monngyn ia 
class and order. The calyx is inferior, tl1ree 01· four. 
parted; coPolla three or four-11etalled; berry one celled, 
six-seeded; SPeds arilled. There is one species, the thor· 
r1y cinnamon of Ceylon. 

SCOLOSAN'l'HUS, a genus of the class and order 
tetrandria mnnogynia. The calyx is four-cleft; corolla 
tubular; drupe. one.seeded. The1·e is one species, a shrub 
of Santa C1·11z. 

SCOLYMUS, a genus of the pnlygamia requalis or
der, in the syngenesia class of plants, and in the natu. 
ral method ranking under tbe 49th order, composit~. 
The receptacle is paleaceous; the calyx imbricated and 
prirkly, without any pappus. There a1·e tlu·ee spcciC':s. 

SCOMBER, l\IACKREL, a genus of fishes of the Ol'
der thoracici, the generic cliarac.te1· is, body oblong, 
smooth, sometimes carinated by the lateral line• finlets 

¥~ei;i:~r:v;~i~iec~~:,v:r ~~~ictet:i;~' ~~::r~=~,~~k~~~~ 
ue: 

t. Scomber scomber, common mackrel. This beautiful 
fish is a native of the European and American seas, 
generally appearing at stated seasons, and swarming in 
vast shoals, round particula1· coasts. Its great 1'•.'sort, 
however, seems fo be within the Arctic circle, where 
it l'Csides in innumerable tl'Oops, grows to a larger size 
than elsewhere, and is supposed to find its favourite 
food, coni;;isting chieily of marine insects, in far greater 
plenty than in wam1er latitudes. During the se,·crity of 
the northern winter it is s•1icl to lie imbedtJed in the 
soft mu cl, beneath the vast Cl'usts of ire su1To11nding the 
polar coat•, being thus sufliciently protected from the 
effects of frost; and, on the return of spring, is generally 
believed to migrate in enormous shoal'), of many miles 
in length and breadth, arnl to visit the coasts of more 
temµerate climatrs in order to deposit its spawn. Its 
route has been supposed nParl.) similar to that of the 
herrin ,i;, passing between Iceland and Norway, and pro
ceeding towards the northern part of ou1· own i.,land, 
\\here a part throws itself off into the Baltic, while the 
grand column passes downward.;;. and entcl's the Medi
terranean through the straits of Gi~rnltar. 

This long migration of the mackrrl. as well as of the 
h£'1Tin .~ . seems at present to be grratly rallcil in ques. 
tion; a111l it is thou.~ht more probable that the shoals 
which appear in such abundance 1•ounc.1 th(' mot'(' tcmpe. 
rate 1£uropean coasts, in 1·ealit.v rr-;ide dut·ing the- win· 
trr at no rery great distanro; immn."i ing thru1-;:1~lvrs in 
the soft bottom. and rrmainin~ in a ~tale of torpidity; 
from \\hi r h they are awakr1wd Uy tilt! ''armth of the re. 
tu1·ni11g "Pring. ant.I gradually l'l'C'l\T{'I' tl1t•ir forml!l' ac
tivify. At their fi1·i;t appearancr th·~ir eyes are olJ.:;crv. 
ed to appear remarkably c\im, as ron·rt•tl with a kiud of 
film, wh.il'h p~~'i~s off as th.P sraC\011 aJvruwrs, wliPn they 
a1>P"ar 111 thClr full prrfrrt1un of rolu111· a11d vigour. 

'l'he shape of the mackrel is highly elegant, aud it is 
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justl~ ronsiclrrrtl as one of' the most beautiful of the Eu
rupl·.rn c,p··cies. lt~ mcl'it ru; an article ol' food is univer
sally C'stalJlishcd, and it iso11corthose fishes which ham 
m. l111taincd thcil· reputation through a long succession of 
a~:· .. ; having been highly cr,tcemed by the ancients, who 
pr p:ll'f'd l'rom it the pMticular condiment or sauce known 
t . thr Romans IJy the title of garum, and made IJy salt
i1 , ~ the li.,\i, am.I after a certain pel'iud strnining the H
q i. 11· l'rum 1t. Tbi'"i 111·cparation, once so famous, has 
J.11: 11 long s1qrn1·scded by the introduction of the ancho
V) fo1· !"Si1111larJH11·1nses. 

2. Sn11nbc1· tl1y1111us. tunny. The tunny is a very large 
spccil·s, gm\' ing to lite length of eight or even ten feet, 
l>u t much lll 'H' ~' communlJ seen of about the length of two 
feet. It is au 111hal.lita11t or the .Mediterranean, North· 
ern, Indian, aml American seas, aud is of a gregarious 
nature, frequen1ly assemhling in large shoals. It is an 
animal or gnat :stl'rngth and fierceness, preying on all 
kinds of r-.mallcr fishes, an<l is saitl to be the Jll'Culiat· 
p1T::iecutol' of the nH\Cka1·el and the fl) ish-fish. 1 ts Oc.~slt, 
though ro\ther coarse, was much estecmrd by the ancient 
Grrf'ks, and Romans, who established thcil' tunny.fishc· 
ries as in modern times, on many parts of the ftlcdite1·· 
ranran coa~ts, ''here this fish sti11 continues to be taken 
in g1·cat plenty, more especially round the island of Si· 
cily. In the British seas it is rarely obsenctl in shoals; 
the imlividuals which occur being rathcl' considet·ed as 
accide11t.d stragglei-!11. Mr. Pennant records an instance 
or one" hich he saw on the northern coasts of Scotland, 
weighing 400 pounds, aud mca.s111·ing seven feet ten 
inches in length. Much largel' specimens, however, arc 
occasionally taken in the Sicillian st·a. In the Indian 

ocean this species is said to lie seen of an enol·mous size, 
and ta assemble in vast shoals. 

'l'he tunny.fishery is of equal importance to the inha· 
bitants of the :Mc<litenauean coasts as the herrin.r;;-fishc1·y 
to those of the more 11orthe1'11 11arts of .Europe. The 
:smaller fishes are chiefly sold frt:sh. while the larger are 
u1t in pieces an<l salted, and l>.irrellct.I up for sale. 

The general colour ol' the tunny is atlark or tl .111 ~lue 
on the upper parts, and silvery with a cast of flesh-co· 
four on the sides and abdomen. 

s. Scoml.lcr trachurus, shad, horse~mackarel, inhabits 
the Eu1·opca11, Am('rican, and Pacific seas. See Plate 
(;XX! Nat. llist. fig. 556. 

SCOPARIA, a grnus of the monogynia ortlcr, in the 
lctrandria class of 11lants, and in the natural method 
rnnking under the 4.0th or<let·, personat;e. rri1e calyx 
is quadripartite; tile corolla the same, am) rotaceous; 
the capsuJe unilocular, bivalved, and 11olyspermous. 
'J'herc are three species. 

SCOPOLIA, a genus of the octantlria ortlcr, in the 
gynan<lria class of plants; and in the natural method 
ranking under the 11th class, sarmcntacere. 'l1he calyx 
i'I di11hyllous; the corolla quadri6d; the antherre coalesce 
rn two columns, one placed above the other. There arc 
two species. 

SCORE, in music, the ori.i;inal and entire draught, 
or its transcript, ol' any compnsition. In th~ score all 
the parts of the piece are ranged prrprntlicularly undrr 
each other, sn tha! the eye, catching the corresponc.Jing 
oa1·s of the se,·eral staves, sers at a glance the whole 
construction and de.;igo of the ha1·mony. 
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As in this disposition, one single line of rwu~ic com. 
1n·ehcmls as many staves as there arc parb; these staves 
arc hrltl together by a brace tlra\\n down the margin at 
the bcgi1111ing or the line. 

The use of the score is indispensable in composition; 
to tile conducto1· of any pel'formanco it is also highly 1·e. 
quisite, in order to his knowing \\hellic1· earh pc1·furmc.r 
follows his part, and to enable him lo supply any acci
dental omission with the piano-fo1·te, or ol'gan, at which 
he presides. 

SCORIA, or uaoss, is that mass which is protlurrtl 
by melting metals and OJ'cs, and when coltl is brittle, anti 
nut solul.lle in water; being proprrly a kintl of glass. 

SCORING, the art of forming a sco1·e ~y collcrting 
autl propcl'ly ar1·a11ging undcl' each othe1· the sevcl'al <.1 6 • 

taclH'd pa1·ts al' any composition. 
SCORP .EN A, a genus of fishes of the ortler thora

c~ci: the gcne1·ic cl~aracter is, head large, aculcatcd, 
c11Thosc, ol>tuse, without scales, suhcomju·essed; e,-cs 
plared nca1· each othel'; teeth in the jaws, JMlalc, and 
throat; gill-membrane seven-rayctl: hotly llcsl1y; dorsal 
fin single, \\ith the rays of the fore put spiny. There 
are nine spccirs; the most rcma1·kable are: 

1. Scorprena 1101·cus, porcine scoi·JHena. The genus 
scorprena is distinguished by a peculiar uncouthn('ss of 
appearance; the head, in some species, being abruptly 
truncatcd u1 front, of vao;;t size, and armed \lith various 
p1·otutierances and spines. Among Urn mcJst common of 
the .European species is the scorprena porcus, \\hicl1 is 
frequently seen in conside1·al>le numl.lcrs in various vartsof 
the Mediterranean, where it cllieHy fh·quents the shores, 
lying in am!rnsh among sto1ws, sea-weeds, &c. and 111·cy. 
ing on the smaller fishes and sea-insects; the• h('ad is 
laq;e; the mouth wide, wit Ii many 1·0\\ s of small sharp 
teeth; the eyes la1·ge; the gill-co\'Ct'S armed \\ith sfrong 
spines intel'mixetl with cilTi; tile lwdy covc1·ed with 
small rough scales, of a tlusky colour, 'ai·icd with black 
on lite back, and beneath pale, with a rrtldish cast; the 
dorsal fin is furnished with very stl'ong spiny nys, 
which tile fish, when caught, crcct'i, and thus wuunds its 
adversary; its general length is al.lout twelve or fifteen 
inches. 

2. Scorparna srrofa, rufous sco11Htrna, in general ap· 
pcarance so nearly allied to the 111·ereding, tliat at first 
\'lew it might be mistaken for the same species; but dif· 
fCl'S in its superior size, as well as in its larger scales; 
and particul.u·ly in having scnral cirri or processes dis· 
puscd along the lateral line; the colour also is rather 1·u. 
fous than U1·own as in the fo1·me1· kind. Of this ,specirs 
it is rrportcc..1 that it preys notonl) on the smaller fishes, 
but rven occasionally seizes on such of the mal'ine birds 
as happen to swim in its way. It grows to a ,·cry con· 
sidcral.lle size, aud is Said to lia\'C been s1•en of the length 
of four feet; it must consequently prove a very formidal.lle 
ruemy tn the smaller mal'int animals. NotwithstamJing 
its forbidding a1lpea1·a11ce, it is con~idered as an ('cliblc fish. 

s. Scorprena horrida, lionid scoqirena. or all the 
species yet discon1·Pd, the p1·rscnt cxliibits the most 
uncnuth and forbidding appe.!1.t'a!1ce, resembling rather 
some imaginary monstel' of deformity than any regular 
JH'lldurtion of nature. The head is 'er.' la1·ge, pc1·fcctly 
abrupt in front, and mark1'd IJy numerous tul>ercles, de· 
pt·cssions, and s11incs; on thz top is a scmilunar caYity; 
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the mouth oprns from the uppe1· part, and is large and 
of a shape somewhat resemlding a horse-shoe, autl when 
closed tbe lower jaw is in a perpentliculat· di1·ection; l>oth 
jaws are armed with numerous small teeth; and tltc .up
per is furnished with three cirri, viz. one on e.tch snJe, 
and On'e in thr middle. 'l'he general colour of this hi<le
ous ti~h is a ferruginom:; bl'O\\ n, deepest on the l.1pper 
pa1·ts; the abr!omrn being much pale1·. It is a native of 
the ln<lian seas, and measures twelve or fifteen inches in 
length. See Plate CXX!. Nat. Hist. fig 357. 

4. Scor11rena volitans, flying scor1>rena, a fish of a 
highly singular appearance; general length ten or twelve 
inches; colour brownish-yellow, val'iegated by very nu
merou~, deep brown, transverse stripes; native of the l'i
Vel'S of Japan, Amboina, &c. and considered as an excel
lent food; it probably uses its pectoral fins for the pur
poses of ocrasional flight, like the fishes of the genus ex
occetus and some of the trigl::e. 

5. Scol'prena didactyla, didactyle scorprena. General 
ln1gth abuut a foot; fur·m extremely gl'Otesque; general 
coluu1· dusky brown, varied alJo\•e by transverse yellow 
strc<iks, aud beneath by roundish spots uf the same col
uu1·; skin destitute of scales; head dcp1·essed, and furnish
ed on different parts with several ab1·upt fleshy cirri; 
eyes large, and ,qituate<l on two approximated 11rotuber
anct·s; snout tr1111rate<l, and marked on the sides by sev
e1·al au.;ula1· wduklcs, as a1·e also the lower parts of the 
gi-ll-ct1vcrs; lower jaw longer than the uppct'; tongue 
prominent, ant.I ma1·ked with yellow granules and b_lack 
sti·caks; on the lower rnandil>le a1·e strong Ucshy bcartls; 
lateral line 11ea1• the back; fins furnished with many fal'
projccting rat.Iii, as in the volitans and antenna ta: it preys 
on the smaller fishes, sea-insects, &c. and, notwithsta11d
ing its fol'bit.ldi11g appearance, is considered as an excel
lent fish for the table. 

SGORP!O, SCORPION, a gr11us of insects of the or
de1· aptrra; the generic cha1·actn_ is, liutly ovate-elon
gated; legs eight, brsid<'s two frontal claspers; eyes eight, 
three on each sids the tlio1·ax, and two un the back: tail 
elongated, joined, and tcrminatrtl l.Jy a curved piercer; 
comlJs ur toothed 111·occs5es two, situated beneath, be
tween the tho1·ax a11d abdomen. The malignant genus 
storpio (about six,) so provc1·bially i·emarkable for the 
effort of its poisonous sting, seems chiefly confined to the 
wa1·111e1· parts of the globe, and may Ur. considered as a 
strang<'r to the nm·l11e1·11 regions. 1. The common Ital
ian scor·pion usually mea~11res snmething more than an 
iuch in kngth frnm the heat! to the setting on of' the tail; 
but, if measuL·etl from the tipc; of.the clasprrs to the tip 
of the tail, alJont thl'ee-inrhrs; its colou1• is brown," ith. 
conRideralJle \'<ll'iation in 1liffc1·e11t in1lividuals, some i~1-
clining tn a reddish, an<l so111e to a yellowish casr, This 
animal is fouucl i11 nrglectctl places, beneath boards, 
stones, &c. and frrquently makes its appeara11 ce in 
lmuses: its sti11g is painful, lrnt srldom productive of any 
very srrious consec1 uenccs, and tile usual 1·emedy is sweet 
oil, well rubbed on the punctu1·ed part. Like the rest of 
the genus, this ittscct pre) son othm· insects, anti parlic
uL.u·ly on spidrrs. 

2. Scor·pio Amc1•icanus or the Amel'ican sco1·pinn, is 
of a somtlwhat small er sizr than the p1·ecedi11g, and of a 
r111.i·1· slender 01• lrngthenell f<ll'ln; its colour is a )Cllnw
isli brown. It is a uative of many pal'ts of Amel'ica. 
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3. The Jar·gest and by far the most formidable of the 
gt•11us, is the sro1·pio Afer of Linn:.cus, or great African 
scu1·piun. This ~pec.ies is of su large a size as often tu 
nit·asure four inchrs from the head to the ht';;i11niug ot' 
tlic tail, and ten inrhes if measured ft•om the 1ip of the 
cl:IRpc1·s to that of the tail. Its culom· is a tla1·k bi·o\\'O, 

inchning to yellow beneath, and in the intes·stices of tile 
joints; and the claspers have often a reddish cast. Thi5 
.3jn·ries is found in many parts of Africa, where it is 
hel<l in dread; the effect of its sting producing very se
YCl'e symptoms, and sometimes even proving fatal. 

The poison of the scorpion is evacuated tlu•ough two 
n1·y small oblong foramina situated on each side the tip 
of the sting. Jt is well known that a diversity of opin
ion has subsisted among autho1•s relative to tl1is particu· 
lar. The celebrated Rodi, assisted hy the best micros
copes he cou ld procure, was not able to detect any ori
fice, though he was well convinct'.d of the existence of 
such, from olmerving a minute drop of poison exsude 
from nca1· the tip. Otlu·rs have denied the ex istrnce of 
any foramcn; bul Vallisneri ant.I Lewenhoek ha\.'e pro
pnly described two foramina, viz. one on each side; so 
that the sting of the scorpion can with greater facilty 
discharge its poisonous fluid than that of any othe1· in
sect. A third foramcn is said to have been sometimes 
ol.Jscr\'ed. 

The part in scorpions which is situatec1 beneath the 
hl'east, bearing the appearance of two minute combs, has 
been fixed upon by Linnreus as a crite1·ion of the species; 
the number of teeth, however, val'ying O('Casionally in 
the same species, rende1·s this cha1·actcr unrrrtain. The 
use of these 01·gans remains as yet uninvcstigated. 

S~orpions a1·e vivipat·ous insects, pr•otlucing a ve1·y 
considerable numlJer of young at once; these a1·e at first 
entirely whi'te, but arquil'e tlll'ir dusky colour in the 
space of a few days. They are obscl'Vcd to cast their 
skin from time to time, in the manner of spidc1·s. There 
arc 10 species. 

SronPrn. Sec AsTRoNnMY. 
~CORPH?N, in t.he ancient a1·t of war. an e11gine 

rh1efly us.ell Ill the defeucc of the walls of fu1'iifietl places, 
by thrnwing arrows, fire~balls, 01· great stones. 

Marccllinus dcsnibcs the scol'piun as consistin .... of 
two beams Uound together by rupr~. From the mi'dt11c 
of the two, rose a thil·d beam, so disposed, as tu be- pul
led u~ and let .down at pleasure; and on the top of this 
were f.astenecl 11·011 ltooks, where a sling was hung, eith
er'. of .u·on or 1.1emp; and under the thii·tl beam lay a piece 
o( ha11-.clotli lull of chaff, ti rd \\ ith COJ'ds. It had its 
name sco1·pio, because when the long beam or tiller was 
el'crted, it l1atl a sha1·p top in manner of a stin~. 

.To use tho engine, a 1·ou11d stone was put .__ into the 
sling; and fou'r persons on racli side, looseuin,r; the beama 
bound by tf1e ropes, dl'ew back the e1·rct !Jcam to tl1c hook. 
then th~ e11.c;incer, standing· u11 an cminrnce. gave ~ 
stroke with a hammrr t~ll the co1·d to which the beam was 
fastcnccl with it.s honk. which set it at lihcrtv: ao thnt 
l1itti11g against tire soft l1air-cloth, it stl'uck oui the stone 
with a grrat forrr. 

SGORPI URlJS, C IT.r.r.rn.r. 1n, in b'lt.111)'. a grnns of 
~he dcrand1'1a ol'd~r.111 tht· •.liaddphia class of plants; HlHl 

~n tile natu,"~J methotl_ra.nkrng undrr Sid oi·iki·. papil-
1unaccre. 1 he kgumcn is cou~l'i.Kte<l liy inch1iun!i uu the 
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inside betwixt cnry two seeds, revolutcd round. There 
are four spcci(·s; the most remarkable of "Iii ch is the 
\l'l·mirulata, a nati,1c or llaly and Spain. It is an an
nual _p~~Hll, wilh tr·ailing hcd.>areous stalks, which at 
each J0111t have a spatul:u·.sliape<l leaf with a lung foot
stalk. Frnm the\\ ings of the leaves rome out the foot
stalks of llie flowers, \\hich sustain at the top one yellow 
buttufly-flower, succeeded hy a thick twisted pod hav
~11g the size a11d appearance of a lat·ge caterpilla1·, whence 
1l hall tllis title. This has long hcen prl'Sel'\'ed in the 
gardens of this country, mo1·c on account of its odd 
shape than for any g1·eat IJeauty. 

SCORZA, a mineral of a gl'Cen-coloured sand, the 
specific g1·avity or which is 3.35. It is found in Transyl
vania, and is composed of 

45.00 silica 
21.00 alumina 
14.00 lime 
16.50 oxide of iron 
0.25 oxide of manganese 

94.75 
SCORZONERA, VIPER'S GRA3'; a genus of the 

polygamia ~qualis order, in the syngcnesia class of 
t•lants; anti in the natul'al mC'thot.1 ranking under the 
49th u1·de1·, composit:e. The rccrptacle is nakecl; the pap
pus plumy; the c~(lyx imbricatet1, with scall's membrana
ceous un their margins. There are 19 species; the most 
remal'ltable is the hispanica, or common scor·zonera, 
which is cultivated in the ganlens of this country, both 
for culinary and mctlicinal 1u11·poses. The root is carrot
shapctl, al.Jout the tl1ickness of a finger, covered with a 
dark-brown skin, is wliite within, and lias a milky juice. 
'l'hc stalk r·ises three feet high, is smooth, and Uranching 
at the top. The ilowe1·s are of a bright yellow colour. 

SCOTLAND. By 5 Anne c. 8, the union or England 
and Scotland was effected, and the twenty-fi\'e at'licles 
of union agreecl to by the pal'liaments of botl1 nations, 
were ratified and confirmed as follows; viz. the succes-
11ion to tl1emonal'cliy of Great Britain, shall be the same 
as was before settled with l'egard to that of En5Ia111l. 
The united kingdoms shall be represented by one par
liament. 'l'he1·e shall be a communication of all rights 
and privileges between the :subjects of both kingdoms, 
except where it is otherwise ag1·eed. Wilen Englaud 
raises 2,000,oool. hy land-tax, Scotland shall raise 
48.GOOl.; the standards of the coin, of weights and 
measures, ehaH be reduced to those of England, through
out the united kingdoms. The laws 1·elating to the trade, 
customs, and the excise, shall be the same in Scotland 

11s in England; hut all the other laws of Scotland shali 
remain in force, though alterable hy the parliament of 
Great Bt·itain; and particularly laws relating to public 
policy, are alterable at the discretion of padiament; laws 
relating to private r·ight are not to he altered, b.ut for 
the evident utility of the people of Scotland. Sixteen 
peers are to be chosen to reprrsent the peel'age of Scot
land in lrn1·1ian1c11t, and fol'ty-fire members to sit in the 
house of commons. 

The sixteen peers of Scotland shall have all privilrges 
ofpadiament, and all jl•ersof Srotland shall he pe<'rS of 
Great Britain, ranking nrxt after those of the s~nic <le
gree at lhe time of the union, and •hall have. all pril'ilegCR 

~ 
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of peers, except sitting in the J1ousc of lords, and voting 
on tlic IJ'ial of a peer. 

It was fol'mcr:ly 1·e~olved by the l1011se of lur·ds, that a 
pcr1· ot' Scotland, claimillg an<l having a l'iglit to sit in 
the ll1·itisli house of peers had no right to vote ill the 
clrcfion of the sixteen Scotch pce1·s; but it sreh1s 110w 
settle<.I, that a Scotch 11crr, made a peer of Great Il ritain, 
has a l'igl1t to vote i11 tlie election of the sixteen Srotclt 
pcc1·s; aull that if any of tlie sixtern Scotch peet's arc 
created peers of Great Britain, they thereby cease fo sit 
as representatives of the Scotch peel'age, autl new Scotch 
11errs must be elected in their r•oom. 

SCREW. See MECHANtcs. 
ScREw, Jlrchimedes'. See- HYDRA11LTCS. 

SCRIBING, in jpi11ery, &c. is a term used when one 
side ot' a piece of stuff is to he fitted to anotl1er that is 
irregular. Jn orde1· tu make these join close all tlie way 
they scribe it, that is, they lay the piece to be scrillcd 
close to the oiher they intend to scrilJe it to, and open~ 
ing their compasses to tile widest distance tht'sc two 
pieces stand from each other, they IJcaJ' the poiut of one 
of the legs against the side they intend to scriUr. tu, arid 
with tlie other point tlraw a line on tlie stuff to be 
scribed. Thus they fol·m a line on the ir1·rgula1· piere 
pa1·allrl to the edge of the l'C'gular u1w; and if tl1c stuff 
is cut exactly to the line, wl1en these i1ic1.:cs are put to .. 
gethcr they will seem a joint. 

SCRIPTURE. All profane scoffing at the holy 
sc1·iptur·c, or exposing any pal't thereof to contempt ut• 
ridicule, is 1mnishable ~y fine and imp1·isonrncnt. 1 
Haw. 7. 

SCROPHULA. See MEDICINE. 
SCROPHULARJA, Frnwon·r; a genus of the angi

ospcrmia ol'dcl', in the didynamia class of plants; and in 
the natural method ranking 1111dP1' the 40th 01·tlcr, per
fionat::e. The calyx is quinqucfid; tile corolla almost 
globose, and rcsupinatrd; the capsule bilocular. There 
arc 22 species, of which the most rcma1·kable arc: 1. 
Nodosa, or the common figwort, whirh gl'OwS in woods 
and _hedges. The leaves have a fetid smell and bitter 
taste. A <lecoction of them is said to cure hogs of tLe 
measles. An ointment made of the root was formerly 
used to cure the piles and scrophulnus sores, but is at 
present out.of practice. 2. Aquatira, watrr-figwort, or 
betony. ltgro\\S on the sides of r·i\'Ulets and other wrt 
places, and has a tt;tid smeH, though not so strong as tl1e 
prereding. 'The leaves are usrd in medirino as a corJ'l'C· 

tor of senna, and in l>owdc1· to promote snct•zing. 3. 
Scorodonia. 01· ba)m-lea\'Cd figwort.. It grows on the 
banks of l'ivulcts, &c. in Col'llwal1. 4. Vcl'nalis, or 
yellow figwort. It grows in heclges i11 Sul'l'Y· 

SCROTUM. See ANATOMY. 
SCRUPLE, a weight equal to the third Jlart of a 

tlrachm, or to twenty graius. See 'WEIGHT. 

SCULPTUliE. Srulptu1·e is an a1·t. in which, by 
means of taking away. 01· adding to, matter, all sot-ts 
of figure.s al'e formed, eithrr in clay or wax, wool.I, mar .. 
l.Jle ol' olhrr stones, or metal. 

'J'hf'. art of sculpture. in its most rxtrnsi,•e sem~r, com
prehemls not only carving in wood, stonr. n1· mA.rbl~, b~t 
also <'nchasing, engraving in nil its kinds, ;1n11 casting rn 
bronze, or lrad, wax. and plaistc1· of Paris, as well as 
modelling iu clay, wax, or stuccl~. 



SCULPTURE. 

All thrse are bran< hrs or scul1.ture (of" l1ich we sh~ll 
oc<.:a~ionall.v make mrnhou); hut as tlwy .are r~n.~tl in 

their rcsprrtivc p"articr, under different tJcnonunat'.on~, 
we propose to treat he1·e pl'inripally of tlir. first. br.~rn.:h 
(an1l chictly of carving in stono anti marhk, wl11ch is at 
present pe.ru1iarly co.m·~!1lcrrtl as the ~culptnr•s ar?, ~nd 
of its nrrrssary prellnunary, modrHmg m day 01 \\a~. 

Powers of sculpt1tre. Srulpturr is nut only ablr. 111 

common with othrr imitative at'ts, to exprrsc; th~· fo1·111s ~f 
\' isil.Jle ol1jcrts and the ronr('ptions of t!tc mind, I.Jut. it 
posst•ssr-; this superior dh;tinction, that b~· means .or. its 
, a1·ious branrltes, it is emi11cnlly capahlc of h•a11sm1ttmg 
the most durable records of mrn's actions to dist.ant 
ngcs. "'ere it nut for this art, we shoul1~ at the pr~s~nt 
moment IJc ignorant of evrry t•vcnt \' lt1c!1 ha~ d1sl111-
guishetl the course of time in the long penocl of earthly 
existf'nce; at least our only kno\\ledge woultl I.Jc gather
ed from traclition, "hose fallary and inaccuracy are 
every hour evincrll. " ' ithuut this art, we <'oultl form 
no conjcrtnrc uf the permanrncy or variation <'''en of 
11uman form'!, much lrss of human pas.:;ions an cl taste; 
1u11· is it to be forgotten, that the first rommuniralion of 
the !awe; of God was made to the Israditrs by the means 

~K~~ ....• 
The art of sculpturr, like its sister, pa1ntmg, 1s rnu

t:;tivr, not for the gratifiration of the eye only~ but also 
of the inttllrct. It is capable of exrrcssing all forms 
that foll un1kr our in'ipcctio11, and also of con' rying 
more i;;ckrt cxprrssious of lleauty th~n arc to be f0t~ud, 
either by onlinary nl.IRervation, or ar·e ~enrrally 11n1trd 

in ~;1~l1~t~~!~: ~11:1;1t:'' ~:,~:~~~~I t~1~:;e~or~ep~1~l~~:!s~dF1~ ~~:~\~~; 
"e hc1·e proposed to tl'rat ot' it), divides itsrll into t.hc 
cm·,·ing of bas rt·liers, and of statues, or g1·~11ps: all'l its 
prmlurlions may ~e classed grnerally, like thosc> ~f 
11ainting. undrr the r<'i:;pectirn tCrms, historical, allegon
cal, porlraitu.re, &c. Sec PAINTING. 

BaS·l't•lil·f hac; bcrn already tksrribed (sre ReLrnvo). 
i\rorks of tliis kinc1 srrm tu l1are been irl\"rntctl fnr the 
purpose of' represrnting suhjectsof lii,.toi·y or fan cy, and 
may bl' rrgardcd as a spccir'i of painting· in stonr. They 
are chirOy usrc.1 to i'\1lorn the pediments, friezes. ancl 
Jrnnnels of buil<lings, as well as lhe pedestals of statues, 
&c. 

Statues arr tkfinril to be ligun'i in full or i11'itilatrd 
rrlirl'O. Thry arr of varion'i tlcscriptions. (Src STA· 

'l'CES) They haH rl1i t·ny l.lren cmr•loye1I fnr the pur
poses of rrligious worshi(>• as amon.~ the l1rathen na
tion'i an1l th<" Rnman-ratholics; and for the commemora
tinn of hrroir chn1·actr1·s, or of men tJistinguished Uy 
any rrmarkal.Jlr nrhirvrmrnts. 
Group~ nrl' an a'isemblnge and •inion of st.ttnes. an1l 

arc grneralJy employed to the same purpr.srs as single 
stat11N1. 

Oft/it mtthotls of study. The stndirs nrrr<Sary for thr 
yonn~ sr11lptor, towar1:s the attainmrnt of his art, arr so 
similnr to those \\liich form th r painter(with thr ohvio11'i 
rxcrptinns ari~ing from the diffnc11rr of matrri a l111 em
plo)'rcl in the two arts), that very little remains lirl'r tn 
b1· (•11!argrtl on, nnllrr the hr nil nq ... tudie ... r1'11I' p1·inripal 
arrp1isilions to "liich the student m11'it llil·rrt lii'I P 111ka~ 
vo111·q, arr, a knnwlrllgc of compoc;;ition, f111·m ( i11d'l1ling 
anatom)), aml rxpl'cssion; to which, as in painting, 

must be added the difficult stndy or grace. 'l'hese ha<e 
brrn alrradv treated uf, unc..ler the a..ticlrs painting, de
sign 111· c.J1·a·win~. and expressiou. Sec DaAwtsG, Ex .. 
PHESSION, and P .\ lNTING. 

The methnfl of study moc;;t recommended t.o y~ung 
sculptors is, to brgin wi h copying, anc..I entl \uth nral
ling, the fo1·ms of the Greek staturs. 

N1lCtur~~~ev~~~:.c~~~~: d~~~c~> 
says Du Frrsnoy: nor cnn it bo queslio11ed llrnt the sculp
tors are, grncrnlly speaking. the safest guides to tho 
studv of nature. But it should not pass unnot1crd, that 
alth~ugh the forms of the Greek sculpture are, .in gene
ral, not only more beautiful, but more appropriately so 
than any other; yet in some instanrrs thry liav? been 
surpassed by modern sculptors. as in the forms uf mfant! 
by Flamingo. See STATUES, antique. 

The ml'thod of rxecution in the Greek staturs and oth
er works of sculptnrr, srems to ha,·c lJecn extremely tHf
ferent from that which is generally in use among moile1·!' 
artists. In the anrirnt staturs, we frrq11ently find stri
king proof-; of the frretlom and boltln~ss that acco1~pa ... 
nicd each stroke of the chisel, and wl11ch rrsulted lrom 
the artists being prrfectly sure of the accuracy of the 
m<'tho1l which he pur'i11r1I. Even in the most minute 
parts of the fig11rr, no indication of timorouc;ncss or dif. 
fidrnce appears; nothing that can induce us to IJclic\•c, 
that the a1·tist frared he mip;ht have occasion to correct 
his strokrs. It is tli0ic11lt to find, even in the second. 
rate protluctions of the Grrcian artists, any m~wk of a 
false stroke 01• a random touch. This firmness and pre .. 
cisio11 of the Grrcian chisrJ, wrrc crr'tainly drrivcd from 
a more drtcrminrd and perfect set of ••tiles, than those of 
which we are mac;trrs. 

Brsidcs ~tudying, therrforc, in the productions of the 
Grrcian mastrrs. their chuirr anc.J rxprcssinn of select 
naturf', whrthc1· beautiful, suUlimC', or graceful, togt>thcr 
with that sedate ~randenr and simplicity which JlC:l'rnde 
all thrir wor·ks, the artist will 110 wrll to inn•stigate the 
manual and mrchanical part of 01eir ope:l'ations, as this 
ma.\' lrad to thC' prrccption of their mode of progress. 

It is crrtain that the ancirntc;, almost always fo1·mrtl 
tbrir first mn•lrls in wax; to this motlcrn artists ha,·c 
subi;;titutril clay, which they pn•fcr Oli arcount of its 
yirldin,; naturr. and its slicking in some mt'asurr to eve. 
ry Uiing it tourhr'i. ''"e m11c;;t not, howr,·rr, imagine 
from hr11ce. that the method of forming modrlc;; of wet 
clay, ''as cithrr unknown orm·~Jrrtrd among the G1·crks; 
on the contrary. it wac; in GrC'rcc that modrls flf this 
kind were invruted. 'rheir author is saitl l.Jy Pliny to 
havr been Dihutadrs, of Siryon: and 1.J.v others Rhrecus, 
of Samos; and it i'i wrll known tliat Arcelaus, tl1r frirml 
of Lucullus, obtained a 1iighcr cle~rrc of 1·cp11tation by his 
clav modr)q than by all hie, ntlirr p1·od11rtionq. 

Clay w.s, therrforc, th e foi st material emplo)ed by 
thr Grrcians in statuary; an in'it.rnr r of wt.i r h mav he 
srrn in a figure uf Al r amrnrc; in baq. relicf, in the \"ilia 
Alhani. ThC' ancirntq uc;rd tllf'ir fingerc;;, a111! e ~ prrially 
theil'nailc:, to r<·mlrr crrtain partA morr clrliriltr and livr .. 
ly; hcnrr arose the ph1·a'i(', at! 1111~arm fart11c;; h·1rn'l," an 
acrompli~ht•d m~n." ~t wa'i the opininn of (' f1t111t C'ay .. 
Jus, that tlicnnr1cnt~ did not rs :• ~l m.lcls in forming thei1• 
statues. But to d.sproyc this, 1t is only ncc<ssai·y to 
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nlention an engraving on a stone, in the cabinet of Hosch, rent, according to the materials in which the woi·k is 
which l'tp1·esents Prometheus eng1·aving the figu1·e of a pe1for111cd. 
man, with a plummet in his han<l, to measure the pro- As not only the be~inningof sculpture was in clay, for 
portions of his model. the purpose of formmg statues, but as models are still 

As soon as tile artist has rendered liimself familiarly ma<le in clay or wax, for every work undertaken by the 
arc1uaintetl with the beauties of the Grecian statues, and sculptor; we shall first consider the method of modelling 
formed his taste on the admirable models they exhibit, figures in clay 01· wax. 
)1e may thl'll proceed with advantage and assurance to Few tools al'c necessary fot· modelling· in clay. The 
the imitation of nature. The ideas lie has already form- clay bciRg placed on a stand or sculptor's easel, the ar
ctl of the pe1 foction of nature, by obscning her tlisprrs- ~ist begins the work with his hands, and puts the whole 
cd beauties combined and collected in the compositions into form by the same means. The most expert practition
of the a11ci('nt a1·tists, will enable him to acquil·e with fa- ers oft.his art seldom use any other tool than their fingers, 
cility, aud to employ with aft vantage, the detached and except. in such small or sharp parts of their work as the 
pa1'tial ideas of lJcauty which will be exhibited to his ·finge.1·s can~ot l'each. For these occassions, they are 
view in a survey of natu1·e, in her actual state. 'Vhen provided with three or four small tools of wood, about 
lie <liscovcrs these partial beauties, he will be capable of seven 01· eight inches in length, which are rounded at 
combining them with those perrect fo1·ms of heauty, with one en<l, and at the other flat am1 shaped into a sort of 
which he is ah·ea<ly acquainted. ln a Word, by having claws. 'These tools are called by the F1·ench ebauchoirs. 
alwaJs 11resr11t to his mind the nol>le mo<lels already In som~ of these the. claws are smooth, for the purpose of 
nrnntioned, lie will form an accurate judgment, of the smoothmg the surface of the model; and in others are 
powers of his art, and will draw rules from his own mind. made with teeth, to rake 01· scratch the clay, which is the 

There are, however, two ways of imitating nature. In first process of the tool on the work, and in which state 
the one, a single object occupies the artist, who endea- ~any parts of the model are frequently left by artists, to 
-vout·s to represent it witll p1·ecision and truth; in the give an appearance of freedom and skill to th('ir work. 
other, cel'tain lines and fe.atu1·es are tak~n from a varie- . lf clay 1,.;011ld be made to preserve its original moi..,turc, 
ty of objects, and combined and blended rnto one regular it would undoubtedly be the fittest substance for the mo
wholc. All kinds of copies belong to the fir·st kind. of ~els of the sculptor; but when it is placed either in the 
imitation; and pl'oductiolls of this sort must nec.cssa~1ly Lire, ot· left to dry imperceptible in tbe air, its solid parts 
be executed in a confined and servile manne1·, with l11gh g 1·0rw more compact, aud the work shrinks, or looses a 
finishing, ancl little or no invention. But the second part Af its dimensions. This diminution in size would be 
kind of imitation leads directly to the investigation and of no consequence, if it affected the whole lrnrk r<iua!Jy, 
tlisconry of true beauty, of that beauty whose i1crfect so as to pre.o;ervc its proportions. But this is not al\\ays 
idea is only to Lie fouud within the mind. the case: fol' the smallel' parts of the figure drying soon-

Of the different modes ef 1n·ocess in sc11lpt1'rc.-Works c1· than tho largc1·; and thus losing more of th<ir dimcn
of sculptu1·~ are perfol'mc<l, either by hollowing or exca- s1ons rn the same space of time, than ' the latter do; the 
vating as in metals. agates, and other precious stones, symll1:efry and proportitms of the work inevitably suffer. 
and in ma1 bles of every description; or by Wol'king in Tlus inconvenience, however, is obviated by forming 
relief, as in bas-r·eliefs in the matnia!s just mentioned, t~1e model first in clay, and moulding it in plaister of Pa
Ol' in statues in metal, clay, woo<l, wax, mal'lJle, or stone. l'IS before it begins to dry, and the taking a plaister cast 

The excavation ol' p1·ecious stones forms a particular fr~~ ti.at mould, aud the repairing it carefully from the 
branrh of art callNI i11Laglio, which, together· '"jth the ot·1grnal WOl'k; by which means you have the exact cnun
wo1·king them in rdicvo, when the tc1·m camayeu is ap- terpal't of the model in its most perfect state; and you 
plied tll them, belo11gs to tlw a1't of seal-engraving. SL'C have, besides, your clay at lihcrty for anv other work. 
ENGRAVING. . In 01·der to model in wax, you must l;repitre the wax 

The exrarntion of metals constitute~ the art of engra- 111 the following manner: to a pound of wax adt.1 hall' a 
ving. in its va1·ious branches, on metal of itny kind; a11<l pot111d uf scammony (some mix turpentine also). and melt 
its relief comprises cnchasing, casting· in h.1·onze, &c. tl_ic whole together with oil of olives; putting more or Jrss 

Of the last only, viz. casting in 1.J1·onze, we take this oil as you would liave your motl t> lling wax harder or sort. 
opport1111ity of obsel'Ving, in adtlition to the account gi- er. Vermilion is sometimes mix~·d with this composition, 
ven under tile heail Urouzcs, that a highly improved me- to give it a 1·e<l~~h colour, in imitation of flesh. 
thod has lately been put in p1·actice by prolCsso1· Zanner, Jn modelling 111 wax, the artist sometimes uses his fin
an eminent sculptor at Vi enna, in the casting of an gc1·is, an1l sometimes tools of the same sol't as those de
ec1ut'stl'ian statue of Joseph 11. The student may find snil>e<l for mot.Jelling in clay. tt is at first morr t.liH.i
an accurate detail of Za·unt"1·'s mode uf process, in tl1e cult tu model in \\-·ax than in clay, but practice will ren
Academi c Annals of Paintiug, &c. published by the l'oy- del' it fan1iliar and easy. 
al arn<lei11y of London. Of the 11se of the model. Whatever ronsidrrablr wol'k ''° e 1>1·occed, as bef111·e proposell, to tl1c other mol'e im- is 1;11llc1·taken by the sculptor, whellu·r Uas rt·li<>f, 1lr 
mecliate and prnpe1· parts of the sculptol''s art. statue, &r. it is always 1Tff 1dsite to form a previous mo-

'I'he vrocess of hullo\\ ing hard stone m· marble, will <ld of the same size as thl' intt'ndecl work; and tlie 1110-
necd no pa1·ticular description, especially as it is now tlel l><>i11g pr1{rct<'d, according to the method bef'orc de
\\ hnll) in tlisuse, except fo1·the forn1i11g of letters in mu- scril>t·d, \\ht•\ her it is in cfct), or in wax, or a cast i11 
nuwe11tal 01· othe1· inscriptions. pll'tiste1· of Pa1·iis, beromes tlw rule. whereby the artist 

in \\ Ol'ki"g in r elief, the 1n·oceS8 is necessarily dilfc- 5u1<1es himself m the conduct of his work, and tire stan<l-
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ard from which he takes all its measurements. In ordrr 
to 1•egulate himself more corrrctly by it, he puts over the 
head of the mndel an immoveal.lle circle, divided into de
grees, with a moveable rule fastened in the centre of the 
circle, and likewise <livide<l into parts. From the extre
mity of the Nile hangs a line with a lead, which <lirec.:ts 
him in taking all the points, whith a1·e to be transferl'ed 
from the model to the marble, and from the top of the 
marble is hung also a line. tallying with that which is 
bung from the model; by the corrcspomJence of which 
two lines, the points are ascertained in the marble. 

:Many eminent sculptors prefer measurements taken by 
the compasses to the method just described; fur this rea
son, that if the model is moved but ever so little from its 
level, the points are no longer the same. 

This method, however, offers the best means, by wl•ich 
mechanical precision may be attained; but it is manifest, 
that enough yet remains to exercise and di-splay the ge
nius and Bkill or the artist. For, first, as it is impossi
ble, by the means of a straight line, to determine with 
precision the p1·orcdure of a curve, the artist derives from 
this method nu certain rule to guide him, as often as the 
line which he is to describe deviates from the diredion 
of the plumb-line. It is alr-10 evid~nt, that tJ.tis method 
affords no cer·tain rule to determine exactly the pl'opor
tion, which the various parts of the figure ought to bear 
to fach other, considered in their mutual t•eln.tion and con
nections. This defect, indeed, may be partly supplied by 
intc1•secting the plumb 4 lines by horizontal ones; but even 
this resource has its inconvenience; since the squares 
fol'lnetl by transver.'ial liues that are at a tlistancc from 

!~: ~~1~~c o~tl~~1~gri\;:11~! :ql'eg~::~:~y o~q~~?i'1?i~t ;~~~:·:~~:~ 
as tl1cy are more or less removed from our point of view. 

Of SC1liJ1tnrc in wood. A sculptor in wootl should fil'st 
take care to choose woo~ oft he best quality, and the most 
propel' for the wo1·k which he inteniJs to execute. If he 
u11dc1·takcs a la1·gc work, requiring strength and solidity, 
lie ought to choose the hardest wood, and 'that which 
keeps best, as oak and chesnut; but for works of mocle
l'ate size. peu or applc-t1·ee serve very well. As enn 
these lattet• woods al'C still of considerable hardn ess, if 
the work consist only nf delicate ornaments, the arti~t 
w ' I fintl it 1m•frrablc to take some more tender wood, 
p · vitl('d it. is at the sanie time fi1·m arnl rinse; as. for in
~ta11ce, the Indian tree, which is excellr11t for this Jilli'· 

pose, as the chisel cuts it more neatly ant.I easily than any 
other \YOOfl. 

The anri cnrs made staturs out of almost every <liffcr
rnt kiurl or ,.,,.oud. At Sicyon was a statue of Apollo, 
made ol' box; the statur. of Diana at Eplwsus, wa~ of ce
dar. As these two su1'ts of wood are extremely ha1·<l an<l 
un1lcr~ying: ancl as cedar. in partic'ula1·, is ot' s uch a na
ture, that, ac1 i-mling to Pliny, it ought neve1· tu com!' to 
nn end; the Ancients prcfcrrcll them for the imagrs of !h. Jir 
dirinitiPS. 

lu the tcmplr built on mount Cyllrnc in honour of 
1\:Ierru ry. Pausauias 1·rlatcs, that thrrt'.' -.\a~ a statue of 
that ~pd ma1le ofritron-woml, eight feet in height. This 
woorl was also much esteemed. · 

The cypress lik<'.,, isr, being a wood not apt to spoil, 
nor to be dama;!;<'il by worm~, wa~ also used Pnr ~taturs; 
B;S were the palm.tree, olin, anti ebony, of which latter, 

according to Pliny's a<:count, there was another statue of 
Diana at Ephesus. 

Several othe1· kinrls of wood were equally employed 
fol' this 1mrpase, even the vine, of which the same author 
says, tl1l' re were statues rJf Jupiter, Juno, and Diana. 

Fclibicn speaks of a F1·ench al'tist at Florence, of the 
trnme of J anni, who executed several statues in wootl, in 
a style of finishing equal to ma1·Ulc, and parlicularly one;:; 
of St. Rocque, which Vasari cousidered as a mancllous 
production. 

1'hc beauty of sculpture in wood consists in the trnder 
manner of cutting the wood, free from all appearance of 
hardness or drynt:ss. 

For any wo1•k of large dimensions, even though it con
siBts of a single figure, it is better to join togethc1•sen1·al 
smalle1· pieces of wood than to make the whole of a single 
la1·ge piece; which is more liable to warp and crack, 011 

account of its not being always dry at ~ear!, although it 
appears perfectly dry on the outside. 

No wood can be properly flt for wol'ks of this kind, 
that has not been cut at least ten years before. 

The tools used for sculpture in wood, are the same as 
those of the joiner 01• cabinet.maker. 

OJ sculpture in stone cuid marble. For sculptor in 
ma1·ble ant.I other stone, the artist must make use of tools 
of good steel, well tempered, and of strength proportion
ed to thtH=tardness of che matrrial. 

The first thing to be done is to saw out from a JargN· 
block of marble, a block p1·oportio11ecJ to the size of the 
work which is unrlertaken. Aftrr this, tile sculptor 
shapes the gross masses of the forms he designs to repl'e
sent, 11y knocking off the superOuons pat·ts of marble with 
a strong mallet or heel, and a stl'ong steel lool c3.lle<l a 
point. 

When the block is thus hewn out a!\"l·reably to the 
measures prc"·iously taken for the performance of the 
woL·k, the sculptor brings it nearc1· to the intendctl fo1·m 
by means of a finer point; and sometimes of a tool called 
a dog's tooth, having two points, but less sharp tl1an the 
single 0111·. 

Aftc~ thifl he uses the g_radinc, which is a fiat cutting 
tool, with three teeth, but 1s not so st.·ong as the puint. 

Having atlvanced his work "ith the g1·adine. he us('s 
the chisel to take off' lhe ridgrs lt:: l't by tilt> former tools; 
and ?Y the tlcxterons and tlclicate use of Ulis instrument, 
lie ~1 vcs softne~s and trnder11ess to the figure, till at 
lc1~gth,. Uy tak~ng a rasp, "hich is a so1·t of Ille, he 
h1'111,i;;- l11s work 111tn a p~opcr slate for bring polished. 

Rasps a1·e of SC\'eral k111ds, suruc st1·aigl1t, sou1c cur~red, 
and some harder or soft{'!' than orh('J'S. 

\\
7 hPn the sculptor Las thus !'at• Ji11ishrt.l his wo1·k with 

tlw ~t>st to11ls he can proc111·e. wherc\'C.1· re1·tai11 pa1·ts ui· 
particular works 1·twp1 ire polisliin~, lie u~cs pumice-stone 
to makn all t~1c pa.rls .smooth :rnd C\'Cll. He thrn goes 
o~e1· them with t1·1poli, au<l .\"lien he wuul\I gin.: a still 
higher glos<;, he rut.ts thfm with lea tl1r1· a11cl st 1·aw-ai:ht·~-

Be~itlt·s tl1_e tn.nls ah·ea1ly mcntinncd, 'lculptori=i 11!-'C also 
the p1c.k, wl11rh IS a small _ha11111wr pointed at one t•nc.I, 
anti at the other fnrnm.1 wtth teeth made of good steel 
and squared, to rrnder them tho slrongtr'. Thiq Sl'l'\'l'~ 
to b1·eak the ma1·blr, am) is tl'-f'!\ it1 all pl ares ,, hl't'e the 
tw~1 hamis CaJ1nnt \Jc employed to manage tlie rnallcL and 
clusel. • 
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The bouchard, which is a piece or iron, well steeled 
at the bottom. and formc<l into SC\'Crnl strong and short 
points like a diamon1I, is used for making· a hulr of equal 
dimensions, which cannot be done with cutting tools. 
'rt1e bouchartl is driven with the mallet or beetle, and its 
points bruise the mat'l>lc anll reduce it to powder. Water 
is th1·own into the hole from time to time, in proportion 
to the drpth that is made, to bring out the dust or the 
mat"Lle, and to prnrnt the tool from heating, which 
would cJt'stroy its temper; fut· the free-stone tlust on 
which tools arc edgnl, is only moistened with water to 
prevent the i1·on from hcatiwg and taking off the tem1.er 
or the tool by being rubbed dry; and the trepans are 
wettell fut· the same 1·rmion. 

The sculptor uses the bouchard to bore or pierce such 
pat•ts or his work as the cliisel cannot read1 without 
dangcl· of spoiling or lH'eaking them. In using it, he 
passes it thrnug-li a piece of leather, which leath(>l' covers 
the hole matle Uy the bnuchard, and pl'cvcnts the water 
from spirting up in liis fare. 

The other tools nen•ssary for sculpture on marUlc or 
stone, are the 1·u11ntlrl, which is a sot't of rounded chisel; 
the houguct, which is a chisel squa1·ed and pointed; and 
various compasses to take the requisite measures. 

,.!"he process of sculpture in stone is the same as in 
marble, excepting that the material ·ucing less hard than 
tnari>le, the tools used are not so st1·ong, and snme of 
them arc of a diffc1·ent form, as the rasp, the hand-saw, 
the ripe, the stt·aight chisel with three teeth, the 1·oundel, 
and the grater. 

1£ the wot·k is executed in free-stone, tools are em
ployed which al'e made on p111·pose, as the free-stone is 
apt to scale, and does not work like hard stone or mar
ble. 

Sculptors in stone have commonly a bo\\ I in which 
they keep a powder composed of plaister of Pal'is1 mix
ed with the same stone in wlJich their work is cxecnted. 
With this composition they fill up the small holes, and 
1•epai1· the defects which they meet with in the stone it
•elf. 

Jlncient a.rt. 

The art of sculpturr is of such immemorial antiquity, 
that it has been Uy some conceind to have had its being 
from ctl·rnity; but "itl1out regarding it in this exalted 
Ught1 St. Augustin has attril.rntcd a date to its invrntion 
'as early as the time of the Protoplastt our comnlon father 
Adam, who, he aflfrms1 was the i11ventor of letters. 
Srulptu1·r, the1·erore, may trace its prdigree from the in
fann of the world, anti contend for pre.eminence with 
the 1Uost l'Clllok anliquities which it has been cmpJoyetl 
to rekUrate. Josrphus, Cedrenus, and some other au
thors, make mention of some antediluvian sculptures in 
stone and Urick el'C'Cted at Jo11pa, which are imagined to 
nave contained the system of sidereal and celestial sci
ences, an<l to have remained unhurt for some thousands 
of year<:i after the universal cataclysm. 

Cham. who is SUJlposed to be the same as Zoroaster, 
is spoken of by the author of the scholastic work on Ge
nesis, as h ~l\· ing engraved the liberal at'ts on fourteen 
columns, se\'en of brass, and seven of bl'ick. Screnus 
also mentions tbe same circumstance, wilh this variation, 

that he ~ays they were engraved on plates of different 
metals (d1v~1·~orum rnetallol'Um laminis). 

Cuncnnmg the art of sculpture immediately aft('r the 
Flootl, it is sca1Tely to Uc questioned that it was trans
mitted by Noah to hjs descendants. About three hun
dl'Cd years after the Dclug(', Mrrcurius T1·ismcgistus 
reports of himsdf, that he engra"cd his most abstruse 
mysteries on stone, rrfol'ming all that had been depraved 
by Cbam. Some of these records we1·e in lettel's, some 
in figure .~ and cnigmatical characters, probably not un~ 
like tu those contained in the stupendous obelisks erect
ed by l\lisra, the first Egyptiaii Pharaoh, about four 
huntl!'ed years (according to Kirchf'r) before Moses. 

The fi1·•t mention that is made of the art of sculp
ture in the w1·itings or Moses, is in the book o.f Gencds, 
where we arc info1·mrd that "hen Jacob, in obrdience to 
the divine command, was 1·l't~l'l1ing to Canaan. his wife 
Rarhcl ca1Tied along "ifh her the tlirraphim, or idol~, 
of her father's house. These must CCl'tainly have ~C't'll 
ve1·y small images, since flaf'lu·I found it so easy t'l 
conceal them fron1 her father. not\\ithsta11di11g his auxiot s 
searcl1; but we arc ignorant in what furm they were madr, 
or of what materials they wer-c composed. The first pc1·
sons mentioned in the Bible ;\q a1·tists, arc Al1oliat. and 
Bczaleel, who formed the cherubim which covered the 
mercy-seat, and wrought the ot·naments of the pectoral 
to be worn by the high pl'iest. 

As Chaldea, the1·efore, was the first peopled reginn of 
the earth after the Flood, and as it appear_., from various 
accountJ that the a1't of e11graving upon lJl'icks baked 
in the sun was there carried to a considerable <k.i;-1·re of 
pl:'rfection at a very cat·ly period, it appem·s highly pro .. 
bible that the Chaldeans de1·ived the rudiments of the 
art of sculptul'e immediately from tl1eir antediluvian au
cestors. 

The origin of idolatrous 1-rnrship is generally thought 
to be deri\'ed from images first made to preserre the 
memory of the dead, and, in process of timl.', converted 
IJy the flatterers of great men into objects of atloration. 
,.!'his atso affords presurnpti\'e evidence that the Chal
deans were the first who invented the al't of hewiug blocks 
of wood and stone into the figures or men aml other ani
mals, for the Clialdenns wct·e m1questionably the first 
idolaters, and their ea1·ly 11rogrcss in sculpture is confirm
ed by the united testimonies uf Berosus, Alcxaudcr, 
Pol) histor, Apnllotlul'lls, and Pliny. 

Against this conrlusion ~umc plausible arguments hal·e 
been urged on the authol'ity of' a theory cstalllished by a 
French wl'iter, '"ho maintains that in the year of the wo11tl 
J 949, about 300 years after the Deluge, the Scythians 
under Ilrouma, a descendant uf Magog, extcncled tlicil' 
conquests over the greater part of Asia; and that B1·011ma 
was not only the civilizer of India, and the author of the 
Bramiuical doctrines, Out also diffused tbc pri11ci1Ms of 
the St·ythian mythology over Egypt, Phreu'.cia, Greece, 
autl the continent of Asia. 

Leaving the considel'ation of this question, as too ex
tensh·e for our present purpose, we shall endea,·our tCl 
trace the progress of the a1·t of sculptnl'c through some 
other nations of antiquity, till we bring it to Greece, 
where it was car1·ied to the highest perfection to wliich 
it has yet attained. 

Phrenicia, in the immediate vicinity of Chal~ea, must 
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neccssa1·ily have very cal'Jy acquired a knowlrdgc of 
sculpture. The Phreniciaus 1rnssessed ltoth a char'1ctrt• 
and situation hi,ghly ravourable to the cultivation of this 
art. They beheld the most beautiful models in their 
own pc1·sons, and thc.ir industrious character qualified 
them to attalu 11erfectio11 in nery art for which they had a 
b\ste. Ilut as thcit· situation l'aised a spirit of commerce, 
it is at all times questionable whctl1el' commerce. induced 
them to cullirntc the ;u·ts. 'l'l1eir temple!i shone with 
statues and columns of gold, and a profusion of emeralds 
Were evet:y where scatterril; but the beauties of art do 
not consist in finery 01· ostentation of wealth. The great
est wo1·ks of the Phrenicians have been unfortunately de
stroyed; many Carthaginian mo!lcls indeed arc stil1111·r
s1wved, ten of which were deposited in the cabinet of 
the grand duke of Florence. Rut though the Cartlrngi
nians were a colony of Phrenicians, we shoultl probably 
deduce from thclr works a ve1·y unfair estimate of the 
merit of tltair ancestors. 

Yery high prctcn~ions to antiquity of e\•ery kind are 
mnlle by the Persians; b11t we tlo not find that they ever 
mat.le any distinguished figm·e in cithe1· of the al'ts of 
sculptu1·c or painting. 'I11lcy were indeed srnsible to the 
cha1·ms of beauty, but they did not study to imitate tl1em. 
'l'hl'ir dress, which cousistcd of Jung flowing robes, cou~ 
ccaling the whole persop, prevented them from attending 
to the beauties of L'o1·m. Their 1·cligion too, which taught 
tliem to wo1·ship the divinity in the emblem of fire, anti 
that it was impious to rTprcsrnt him under a human 
fo1·m, seemed almost to pt·ohil.iit the exercise of this al't, 
by tnking away the strongest incentives to art lluring the 
r·l'ign of superstition; anll as it was nntcustomary am on~ 
tliem to raise statt1es tn grc:lt men, it was impossible that 
statuary could flourish i11 Persia. 

rr1ie Pcrsiam,, ho\vl'ver, represented in their bns-1·e-
1ids many Sj'mboliral expressions of the power8 nf the 
Divinity, as well as or thl'it· rcliginus ceremonies 01· he
roic achicrnments. 'I'l1c bas-l'elief's on the palace of Per. 
scpolis and tile tombs of the Persian SO\'l'reigns. are ar
rangc:d in hol'izontal anll pc1·pc1Hlicular lines. :mc.;wt>ring 
thr double pu1·pnse of dC'scription nnd arcliitcrtural 11eco
ration. The st) le of drawing in t11ese bas-l'C'lirrs resem
bles that of latt-1· hierogl) phics, f'XCcpt in the drcssec; of 
t_Jw figur1·s, which are iliffl·1·ent from thostl either of the 
El-{) pti;rn5i or Jlindoos. The Pe1·sians are represented 
with Ion.i; beards and rin.;lcts, caps, full tunics, \dth re
sular folds and largr sleeves. 'J he 1\'ledcs, in the same 
ruins of l--,r1·sl·1•11lis, l1aYC rlosr tunics. The. drapcl'y in 
thcs<' bas-1·elicfs is s11pc1·ior to that of the Egypti~ns, as 
Ue:u·ing n grcate1· res<·mblance tu nature. 

In Hi111lostan and .Egn1t the al't of sculptnrr has bf'~n 
~xcrri .... tl in a similar mantH'l' in the shaping 01· ado1·ni11g 
la1·gr rude ma'!'l't'~ tJf the h;u·th•st mat<"rials, and the 'rnrks 
of tlu•sc two nations may nr1t improJU!rly be consiilrrf'd 
togPlhl'I'. Tim 1·cade1·· will ti nil some accouuts of theil' 
scul11t11r(' uruJrr tlie article .:\NTIQ_UlTH~s. 

Jn India, bas.J·f'licfs Int' e b<"rn fount.I in great numlirrs 
.in the cavrs of Ellm·a aud El1•phanlis: the subjf'rts :ll'e 
rcli~ious. Tiie draWill!-; or the figures bears a strong 1·e
semtil;1nce to tl1r .Eg)ptian st)·le, but thry are lt·sci cor
rect in their forms, the heads bring grn('rally vf' ry large, 
and !hr limb\! cli"prupol'tionr1l lo tlw bodies. Jr may be 
-iucstiuntd, from tl.ie g1·cater simplicity of execution, 

whether the Egyptian l1ieroglypl1ics arc not a1so more 
ancient than the Hindoo; the grnuud in the rormer brin~ 
Jerel with the hi,ghrst rdit•vo, anll in the latter cut down 
to the lowest outline of the ligurr. 

The character and style of desi~n among the Egypti
ans hEn'e bern mo1·e fully noticed by w1·ite1·s, because the 
fil'st pro.grcss of tlie art among that pco11le is conceirnd 
to clucillate that of most otlie1· ancient nations. 

Jn the Egyptian idols, con1poscd of pal'ts "f <liffrrcnt 
animals, each pa1·t appears to have lJccu distinctively studi 
ed from nature. In thr. human figu1·e, the bocly and Jim Us 
were reprrsente<l by general fon :1s: the face, as being 
the most interesting part, was rno1·e minutely cxp1·rssed. 
'l'he fo1·m of a fare. was a rounclcU l'gg; the lines of the 
eye-brows and lids were simple Clll'\'Cs, inclining upwar<lr 
from the nose; nnll the bottom of the nose and the line of 
tl1e mouth wrrc also in a similar direction. Tlie eyes were 
full, nca1·Jy on a le\1cl witli the forC"lieatl and cl1ecks, and 
the lines of tl1e eye.brows, lids, and bordC'rs of the Jins, 
ma1·ked with pr·ccision. The chin appca1·s small a·ntl 
bony, the neck round, the shoulders bigh and b1·uad, and 
the muscles or the bl't'aSt a1·e almost the 011Jy 011t'S that 
are tlistinguishCll in the whole body. 'l'he loir~s al'c JJar· 
row, the limbs in general round arid slcndu, 1hc juinls 
slightly indicated, the hands am] feet flatlis/1, allll the 
fingers and toes rounded without any appcal'ancc of 
joints, and nearly of the same le11gth. 'I'll rs, '' ith the 
allowance of some national peculiarities of for·m, mar 
sene for the description of early sculpture in geuer~ 
amnng the ancirnts. 

Tlte ~ua1lrupcds on E:;-yptia11. monuments arc rcpre
srntcd 111 Jlrofik, a11tl 111 tlic s1111pkst attitudes. The 
Egyptiaus excelled more in these than in tlie human 
:figure; but the anatomy of tl1ese also is insut!kil'11t amt 
incorrect. The lion and the s11i11x are particularly to 
be noticell in theil· wo1·ks. 

'rl1c lat·gcr E.s;yptian hierDglypliics (whether eng1•av. 
en on the sul'face of their arcliitecture, or on tbc forins 
ol' animals.) in which the figure is cut or suuk, in such 
a m:rnnrr that the surface of the gl'ountl is level \\ith its 
hi.ghrst projection, may be considered as a species uf 
bas-tTlirf, more simple, anti COllSl'quently mor·e ancient, 
than any other. Tl1e g1·rater part of their temples a11d 
other p11blic edifi ces,. \~ere ~ove~·cd _with J1ieroglyp'liics, 
01· sarre1~ fi~ure-wl'lting, 111 tins k111d of b~s-1·elicf; the 
la1·gr~L nf winch formed rrgular Ol'namenls in the friezes, 
cent1 · 1~s OVC'I' the .doors. an~ other a1·cliitectural pai·ts. 

ll1<s1~lcs tl~c l11croglypl11cs, the Eg.rp1ians w01·ked in 
b:ls-n-li<'f. \\1th thr. ground lernlicd to the lowest part of 
thf' fi&'u1·cs. In these they represented / tl1c gt·eat actjons 
~r their ltr1·nrs, as may h~ seen in the 1iah1n~ of Karnac, 
cngl'awd b) Denon, and m those clrsnibc<l in the Uird's 
wt·ll, of wliirli thel'e is a SjJccimcn in the 11all of the 
B1·iti'ih Museum. 
''~i11ckc.lman11 thought he ~isconrcd. two differt'nt styles 

n~ Egyp~1:m s:·ulptu1:e~ which pre~ade1l nt different pe-
1·iods. J lie fu·st of these ends with the corH1ucst of 
Egypt hy Cambyses. The. second ucgins at that time, 
and extell'h ~ " ynntl the_ r t!1gn ol' Alexander tho Great. 

!~rJ~ 1;~t11~~s1'i1~tf1~~i1ti1~~ 1;~,~~i;1~~1~~t:;~i,~:~~~1·~11~ P[1~jseict~:~~g 
figure!-!, tl11: . l<'gs are p:uallel, .tlie fr<!t squcezrd togPthc~ 
aml the a1 ms fixed to the sides; liut in the /igures of 
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wornrn, the lrft arm is folded ac1•os< the breast. The 
for111c; 1)r the hca1l and hudy a1·c such as haYe IJecn al-
1·rarly drscribcd. The statues of mrn are naked, cx
crptin;; only th:it they h:n ·c a sho:·t apL·on. and a· few folds. 
or drapery 511l'l'flll1Hling lhrir waist. The \'estmrnts. of 
wmnrn arc only distinguishable by the bol'der \\•h1c_h 
risrs a littl e nb1l\' e the surface or the statue. In this 
age it is nidcnt t11 t· E!l:yptians knew little of d1·apc1'y. 

or tile second style nt' sculpture practised among the 

f ~~!~~·~:?'b a~~:~e~ki~! 11~1~= ~a~~ ~::~~I : 1;~c ii\~c~11~0~;~ e1~ 11f~ g\:~·.~ 
111 thr Villa Albani, the- head of wliich has been 1·esto1·ed. 
ThP two tirst or these. he L'Cmarks, Uea1· visible traces 
of the fornu•1· style, \\ ltid1 appc.a1· especially in the form 
of t.hc month and shor·tness al' the chin. The ham.ls pos
sess more elrgancr; and the feet are placed at a ~reater 
distance from one another than wa<> customary 111 mo1·e 
ancient times. In the fi1·st and thir<l figures the arms 
hang down close to the sides. I :1 the second they hang 
more f'ref•Jy. 'Vil1ckclmann suspects that these thl'eC 
~tatur<> were made after the conquest of Egypt by the 
Greeks. They al'e clothed with a tunic, a robe, and 
a mantle. The tunic, wlikh is pleated in numerous folds, 
descends from the neck tn the g1·ound. The robe in the 
first and thi1·d statues appears to be every where rl1)se to 
tile body, and is only prrceptible by some little folds. It 
is tied under the breast, and covered by the mantle, the 
two buttons of which a1·r, placed un<ler the evaulet. 

'I'hc Antinous of the capitol is composed of two pieces, 
which are joined under the haunches; but as all the 
:E~yptian statues which now remain have been l1ewn out 
o\' one block, we must believe that Diodorus, in saying 
the stone was divided, and cacli half finished by a sepa
rate artisan, spoke only of a Colossus. The same author 
informs us that the Egyptians divided the human body 
into 2-t! pal'ts; hut it is to br regretted that he has not 
ginn a more. minute detail of that division. 

The Egyptian statues were not or.dy formed by the 
rhiscl; they wc1·c also 1101isht>rl with great care. Even 
tl111se on the summit of' an obelisk, which could only be 
viewed at a clistancc, were finished with as much ia\Jour 
as il' they had admitted a close inspection. As they are 
gcncl'ally executed in granitr. or liasaltes, stones of a rn1·y 
ha I'd texture.., it is impossibl e not to admit·e the indefa
tigable pa1ic11cC' of the artists. 

'fhc eyes wr1·c often of different matel'ials from the rest 
of the s tfttue; sometimes they were composrd of precious 
stones nl' metal. 'Ve arc assured that the valuable dia
mollll of the emp1·ess of Russia, the largest and most 
ht'autitiful hitl1r1·to known, formed one of the ryes 
of tlic famous statue of Schcringhan\ in the tcm1ile of 
Bl'ana. 

Af'tr1· the Egyptian woi·ks of art, the most ancient arc 
those ol' tl1e Etrul'ians or anrient Tuscans, who, in the 
opinion of the same learned writer Winckelmann, matle 
advances 'in sc11lptu1·e .at an earlier perio1l than the 
tit·cl'ks. Th~ art is said to have beeu introduced among 
tl1cm \Jefure the scige of Troy, by Dedalus; who, in or-
1lcr to escape the rnsentment of Minos, king of C1·ete, 
took rcl'vgi· in Sidly, from whence he pRssed into Italy, 
wl it> l c hP left many monum cnt6 of his art. Pausanias 
~~111 1 Di0l1orus S icuh1c;; inform uR, that some works as
'Cl '.1. ... ...;.!.. to him wc1·e to be 2cen when they wrote, antl that 

these possessed that chanctrr of majesty by which the
Etruria11 sculpt11re wa~ afte1·wa.rcls distinguished. 

A character sh'ongly ma1·ked forms the chief feature 
of those productions of Etl'ui-ia whirh have dcsn'ndrd to 
us. Thdt• style was indeed harsh and onrcliar-getl; for 
it is not to be supµosed that a people of surh rude man
ners as the Etl'llrians could communicatt~ to their wo1·ks 
that 1·efinemrnt and beauty whirh the el<'ganceof Grecian 
manne1·s inspired. On the otlie1· hand, the1·c are many of 
the Tuscan statues which bear so dose a 1·esemblancc to 
those of Gl'ecce, that antiqua1fans have thought it prob. 
able that they were conveyed from that country or Mag
na Gncia into Etruria, about the time of the Roman 
conquest, when Italy "as adorned with the spoils of 
Greece. 

Among tl1e monuments of Etrurian art, two different 
styles liave also been observed. In the first the lines are 
straight, the attitude stiff, and the shape of the hea1l with
out beauty. The general fcH'ln of tlie tigu1·c is likewise 
t(lO slende(·: the head is oval, the chin peaked, tile eyes 
fiat, and looking obliquely. 

All these are evidently the defects of an art in a state 
of infancy, and some uf them are equally conc;ipicuous in 
the early statues of all nations. The style of tLe Etru
rian sculptul'e is so similar to that of tl1e Egyptians, that 
one is almost induced to suppose that the1·e had once been 
a communication between these two nations; but tl1e in
troduction of this style by Dedalus is generally credited. 

Winckelmann suvposes that the second epoch of tile 
art commenced at Etrnria about the time it had reachetl 
its greatest perft•ction in Greece, in tlic age of Phidia.i;; 
but this conj<'cture is not sup11nrted by any p1·oofs. To 
dcscril.ic tlic secund st) le of sculptu1·c among t11e Etru
rians, is al111ost th~ same as to describe the style of the 
modern 1·estorers of the art in Tuscany. 'l1be joints are 
strongly maI·kec.l, the muscles raised, the bones distin
guishable, but tlie "hole ~q1pea1·ance is harsh, pa1ticu
larly in the representation of ordinal'y lire. The stat
ues of the gods are drsigne<l with more delicacy. In 
forming them the artists were anxious to show that they 
could rxercise thei1· power without that violent <listen· 
tiim of tlte muscles which they conceived necC'ssary in the 
exertions of beings merely hu1nan; hut in general their 
attitudes are unnaturnl, and the actions stJ'ainriJ. If a 
statue, for instance, holds any thing with its fore fin
grrs, the rest at·~ stretche<l out in a stiffpnsition. 

Greece . . The earliest examples ol' Grecian sculpture 
remind us still more of the Eg)'ptian, in the principles 
of design, than those of any other nation. The face or 
the human figure has the same kind of oval, the fcatul'es 
a1·e Urs i: l'ibed by the same curves, the eyeful!, a11d t:lt~ 
body and limbs represented nearly iu th~ same general 
forms. The works of the early Greeks may, however, 
be justly said to be equal lo the Eg) ptians in the ]ll'O· 
portions of thei1· figures, and superior in the drawrng of 
their· Liolly and limbs. 

It is probable that sculpture precedrd the use of let· 
ters in Greece, as in othn natio11s; but the small bronze 
figures with inscription~ on them in Cadmea11 letters, 
are such weak and barbarous resrrnl.Jlanres of the human 
fo1·m, that it is needless to trace its origin in any more 
rcmutc i1criod. 
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The Grrcians brgnn very rnl'ly to s(mly Ilic propor
tion!il of the hum an t'o1·m~ Vitruvius infor:ns us that 
"as tlte I.right of the human fi~urc was six timrs the 
kn"'lh of tile foot, that was llH\fle Liic r·ulc of Jll'llJlOl'tinn 
fnr:,thc Doric column." Theil· knowlrclgc therefo1·e, in 
lids part of art, was antecedent to their al'cl1itcclural 
prn11c1rtions. 

Whether 6rrcrc recei\'e<l the principles of the arts 
from Egypt and Phreniria, or, a~ the.) assc1'1ed, were 
the origi11al invcnto1·s ol' them; it is cel'tain that tlic na
tive g"Pnius nf the Grecians, r:ombinrtl with othct• pecn
liary favo111 able circumstances, very suon raisctl sculp
ture fr11m a state of lial'l,ar·ism. 

In the carli e.fit re ra of sculpture in Greece, schools of 
tfos ign wc1·c established in tlie bland uf jEgina, at t:o
i·inth, and at Sicynn. Tliis last city was styled tlic 
muthcr or Ille arts, as Diaprenus and Scillides, and thcit• 
(lisd plcs alsn, liad tlm11·isli(•t.l there; and after SC\'cn ge
nri·atiuns, A1·istodcs, tl1e la·otl11"1· of Canacns, likewise 
a srulpture of eminence, p1·csidcd over the .o;;ame c.9ta1J
lisl1111cnt with undiminished fame. Thesr:hool of~gina 
traced its origin to Dedalus, of faUulous renown: antl 
his cotcmpora1·y Smilis made two statues nf Juno; one 
for her temple at Samos, and the other for that at Argos. 

Frum tlicsc auspicious clawnings of the art of sc1ilp
ture, three distinct schools arose, one of which was pe
culiar to Iona; the others were in Greece, at Athens, 
anfl at Siryon, each of them shining with nearly equal 
sph•rnlo11 1· for s<'vrral ages. 

At tl1e head of the first GI'ecian artic;ts, stands Myron, 
whose statues in Uronze attracted universal adn1iration. 
A Disrnhulu~ made by l\lyl'on, is particulal'!y nuticcc.l 
Uy Qtlinctilian. 

l)l1idias, wltose name is brttc1• known in the prrsent 
clay than that of any otltrr su lptor, was the disciple of 
F.ladas and AgeJadas; the probable cotrmporal'irs of 
Myron, and who Jlourislird in the sixteenth olym11iad. 
" ' c collrrt from Quinctilian, 1 lia t llC' excelled i11 impa1·t. 
ing a CC'k!itia l dignity to his fign!'es of the dcitic!'l, two 
of which are relcllratcd in this resprd, the Mincna :it 
.Athens, and Jupiter Olympius at Elis. l\Inny ol' his 
most llcautiful works \\Cl'C in ivo1·y, frrqncntly Jess than 
the naturnl size. He cast likewise in bronze. 

111 !hr saml' age lived Polyrletus, whose work!'! were 
dislinguish<'tl hy exquisite gracr arnl most correct finish
ing: tl1e la ft•r <prnlity w;1s the rffcct of his singular <lili
grnce. To the human figure hr is said to hare givrn 
more than human beauty, but he failed in expressing the 
majrstic char·actel' or the gods. 

'J'hc wol'ks of Egesias were of a sublime style, but 
hal'tl man11c1·. 

or tile sclrnn l of Phi1.lias, tlie most diStinguishccl sculp
tors WC'!'(' Ali'amenrs of Athl'llS. ancl Ago1·arrit11s or tlte 
island of l':u·us. Thril· r·ivnl skill was ex<·J'trd in finish· 
ing a statnl" nr Vc·nus, aud thr palm was atljmlgcd by 
the Arhc11in11~ to their ow11 citizen. 

PolJrlctus of Sicyon was the romprtitor with Pilidias 
in an .u11dl'1·taking of lnr)l'C gra11ilcur antl consequence 
than his grne1·nl wol'l;;s. n1· was rmploycd hy the inha
bitants of' A1·gos to 1m1ke a colossal statue of' Juno, com
)IDSecl of gol(J and ivory, in orllcr· to emnlatr, rathn· than 
to imitatl•. the Olympic Jupiter of Phi<lias. 'l'wo ligurcs 
in b1·n11zt• by }Jolyclctus 1·cprrscuti11g the cauephorre 01• 
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nrmphs bearing in baskets the symbols of Cr1·rs to a 
sar1· ifi cc. were taken from the Thespians hy Ycncs, 
and brought tf) Rnmc. .They were esteemed Ueyontl n1~y 
ln·onze figures cxistin3· at that time. Surh was thcsk1U 
of' this eminent master, that he complt·tct.l sn pel'fcd a 

~,~:;1~::l:~·(1)\~·~i1~~~:tlitL~r~-)~~li;;u: :~u~I~·~ t;,1c~~!~ ~:~~~~s~~~: 
'Vhile Phidias in gold and ivory, and 1'111_, clctus in 

bronze, engrnssed to thcmscin:'S eYery cxccllencr, Sco-
11as acqufret.I a icarcely inferior cclcbl'ity for liis statues: 
in mad.JIL-. The groupe of Niobe nntl her chiltlren is 
altri!Juted by Pliny to Scopas or Praxiteles, hctlues not 
decide which. 

The last sculptor (or whose \\'orks we have any knnw~ 
ledge) coeval with Phidias, was Ctcsilau!=!, who, jointly 
with him and Polyclctus, finished one or the three Ama
ums designed to decorate the temple of' Diana at .Ephe. 
sus, and the statue of Pericles, c1Hnmcndec.1 by Pliny, 
wlio allows to Ctesilaus the frlicity vf giving to his he
roes' a still more noble air than they possess.id. 

'l.'he names of Policies, Cephisodor11s, Leocharcs, am.I 
Hippotlotus, i\l'e preservetl from olJliYion by l 11iny, but 
none of their wo1·ks remain. Leucharcs was one of the 
four artists employed in adorning the mausoleum Uuilt 
by the celebrated Artcmisia, queeu of Caria, to the me
mory of her husband. 

Mcnestralus, Socrates, Philiscns, LYsias, l\Iirmeci
des. and many otl1e1·-., !'I.re also spoken n°f with i11·a.ise l>y 
Yarious \Vl'itcrs: I.Jut we l1avc unfortuiitltcly no oth 0 1• re
maining trstimonies of' tht'ir rncJ·its. 

Of tile first style of the Grecian sculptors, so rem:wk
able fn1· simplicity and grandeur, tile mra was circum~ 
St'l'illcd to the limits of fifty ycat's, dul'i11,; which period 
t!Je art had arrived at its rnet·i<lian of sulilimity. '['Jin 
succeeding age intru<luces P1·axitcles, who may be called 
the faLhcr of tile second manner, and whose wo1·ks were 
descriminatcd Uy thci1· fhwin,g outline a1id delicate fin. 
ishing. The elevation of'TlieUes by Epaminnn<las alrnvo 
~h~ other states or G1·ecce, p1·od11cc<l a complete change 
rn 11er whole system; but as soon as the Athcuians rccov· 
erctl their former splcntlour, the a1·ts, which had ever 
accompanied the vicissitudes of hr1· fortunes . rnvivcd 
with 11nabatcd splendour. The woi·ks or P1•axitc1es arc 
cclebratrc.l liy historians and poets. His Venus of Gni
dus in m«rUlr, attracted then no less admiration than 
the Mcdicc:rn Venus has <lone in the mntl(Tll wo1·ld; and 
his A1rnllo in llronze, called (from tlie liz;u·d in lhc trunk 
of' the tree against which he leans) Saurnctonos, is still 
among the mosl admi1·ell productions of .scu lp t111·c. 

Not Ion:; after P1·axitcles h1ul signalized himself in 
staLm1.ry, and particularly in l.11·onz1~, Lysippus appcarctl, 
whose g1·eat merit conf-iisted in following nr\t iu·c mn1·e 
scrupulously then any of i!iS immediate prctlcl'C'SSUl'S. ff, 
as I 1liny repm·ts, his w111·ks wc 1•e so 1111111c1·ous as to 
amount to not less than fifteen hundrril, we ha,·e Ilic ' 
mol'e cause to rl'grct that they wc1·e all of lwonzc, aud 
arc i1Tetrieva\Jly dcstroyeU. He Oourishet.l undel' tile 
reign of Alexander. 

To Ag(•san<ln, Polydorus, antl Athcnodorus, is as .. 
cribc1! (by Pliny) the celcb1·atcd 1;1·011p of the Laot'oon 
~11c.l hiss :ni; ,. and conjecture ha-, been frrqucntly busird 
m cnctca,·0~11·1ng to c.lis~riminatc the pa1•tirula1· IHll'tion 
of cacl1 artist; but conjecture only has hithcr~o been 
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pr1rlucrJ. Abbe Wind.1.dinn.1111 co11Je-ctu 1·cs that Agrsan
dcr \\a-; tht• fallu·r of tl1t' olht' l' t\\o a1·tists , a11d that he 
him:.;l'}f fin bht'd thr statue of Lrwcoou, le:wi11.!:;' the chil
drr11 to be wrou;.;:ht Ii)' hi-; sons.- " Crrdat JmJrens apel 
Ja." ~ · u ;!t1lhr11tic <loru111r11t 1·rmai11s by whic li the time 
in which thrse arti'its flou1·ishctl can be nscrl'tained. 

Nt·ithe1· du WC know the p1·ecisednle or Apollonius antl 
']'auri.o;rul.J , th e nut lion; ofa 110 less crleb 1·Ated grnup rc
Jll'CSCnti11g DilTe li rd to the Hurns of a bull ( in ordt•l' to 
be precipirated irito tlic sea) by Zcthus and Ampliinn. 
the sons of Antiopa. This work is grnerally suppusrtl to 
have bcl' 11 cotc1npom1·y with the rival g1·oup of Laocoon. 
In an in~cription un it, nnw obliterated, was traced the 
name of auothe1· artist, Menecraws. 'l'his vast mass of 
sc ulpture is said tu have bet•n furmell out of a srnglc 
hlock, in tire island of Rhodes. It has suffered g .. caliy 
in the COUl'Se or time. 

GJ'ccce, aftCI' th e death of Alexander the Great, laps
ing iuto a state of t1eprntlance little better than slavery, 
the arts wc1·c for a time wholly neglected; and might 
ha\'e been nearly annihilated, had they not found refuge 
in Asia, unt1cr the patronage of the Seleucid re. Men of 
talents also in crnry profession, sought at that time in 
Eg) ptll1e encouragement afforded them by Ptolemy Soter, 
who exhibited a munificence worthy of Alexander, his 
pretlcccsso1· iu that kingdom. But when the Roman consul, 
Quintus Flaminius, proclaimed, at Col'inth, universal 
liberty to Gr·rece (about a hundred and ninety-four years 
bcfo l'e Ch1·ist), the public tranquility, consequent on that 
e\ ent, l'enewed the spirit of the al'ts, aud introduced 
an 1ther of their most memorable reras. 

Callistratus, Athenreus, and Policies, were immediate
ly at this pe1·iod the must renownetl masters of sculpture. 
Policies distinguished himself by the statue of the Her
ma11hroditc, so Jong admired in the Borghese Villa at 
Rome. 

To Apolloni\1s the Athenian, at the same period, is at
tl'ibuted the wonderful Torso of the Hercuks, preforred 
by the judgment of Michael Angelo beyond the most 
}lerfect statues of Rome. 

Causes of the excellence of sc11lptrire among the Greek3. 
The great superiority or the Greeks in the art of sculp

tu l'r, may be ascl'ibed to a variety of causes. Their love 
of beauty was so great, that the Lacedemonian women 
kept in their chambers the statues of Ncreus, of N:u·
dss11s, of H)'acinthus, aml of Castor and Pollux; lrnping 
that by often contemplating them, they might have beau
iil'ul children. 

'l'lie no!Jlc and virtuous freedom of the Grecian man
nr1·s likewise contributed in a more peculiu degrc·e to 
the cuHivatiC>t1 of the fine arts. 'l'he1·e were no Jaws, as 
amnng the Egyptians, to rlwck their progress. The ar
tt't had the best opportunities to study them in the pub
lic place!!,. where the youth, who nee<lell no othf'I' veil than 
d:~stity and purity of manners, pe1·furmetl their val'ious 
ex('t'ciscs quite naked. 

The stro11gcst motins were also hell] fol'th for the 
cultirntion of sculpturr, for a statue was 'the highest 
J.onnur which public me1·it cuuJd attain. It was an hon
our ambitiously sou;i;ht, and granted only to those who 
had dislin~uishetl thcmsc h~.!J in the eyrs of theil' 1'1•llow
ntizens . As stat ues were often raised to those who rx
ccllcd in tlie public exercises, the most emiucnt men o[ 
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Grrccr. in tin 1· youth, songlit renown in t11r gymnasia. 
ll r re Clir)'sippus and Ckanth•·fi distingubhed thrm. 
seh·rs Uefol'e they were knimn :'!.-:, philosopl11·rs. Plato 
appea1·ed as a wrt'Stlrr both at the Isthmian and Pythj. 
an games~ and Pythagol'as carried off the prize at Elis. 
The 11umbe1• of statues erected on diffc1·cnt ocrasion~ 
\\US immense; of course, the numliu of al'tists must ha\·e 
bcrn great, tl1eir emulation a1·drnt, and their l'rogres! 
rapid. Mo1·eover, at these public games, tire artisb 
rould not fail of sering tl1c most exctllcut models; for 
those who surpassed in running, boxing, and wrestling, 
must not ouly, in general, have been well formed, but 
\\ould exhibit different kinds of beauty. 

Thr. high estimation in which sculptors were held, 
was also very favourable to their art. An artist could 
he a kgislator, a commander of armies, and might ho11e 
to ha\'e his statue placed at the side of those of .l\liltia
des and Themistorles, 01· those of the gods themselves. 
'£he productions of art were estimated antl rewudtd by 
the genel'al assembly of Gl'eece; and the sculptor "ho 
had executed his wol'k with ability, was confideot of ob
taining immortality. 

Chai·acter of Grecian sculpture. 
Winkelmann has assigned four diffcl'ent styles to this 

art amoug the Greeks. 'l'he ancient style,\\ hicli continuccl 
until the trme of Phidias; the grand St) le, formed by that 
celcbrntcd statuary; the beautiful, introduced by Praxi
teles, Apelles, and Lysippus; and the imitath·e style 
Jirnctiscd by those artists who copied Ure works of the an
cient masters. 

'I'he most authentic monuments of the ancient sfrlo 
l1ave been already described. 'l'he statues formed in t'!iis 
stylo were neither llistinguished by beanty of shape, noJ' 
by 1woportion, but bore a close resemblance to those of 
the Egyptians and Ell'Ul'ians. The ryes were long and 
flat; the section of the mouth not hol'izontal; the chin was 
pointed; the curls of the hair were ranged in little rings, 
and it was impossible by inspecting the lir.,J to distin· 
guish the sex. 

The character of the ancient style was energetic, but 
harsh; it was animated, but without gracefulness; and the 
violence of the expression dep1·i\'ed the whole figure uf 
beauty. 

The gl'and style was brought to perfection by Phi•lias, 
Polydctus, Scopas, Alcamanes, Myron, and other illus
trious artists. It is probable, frnm some passages of an. 
cient writers, that in this style wel'e preserved some rha. 
racters of the ancient manner, such ns the straight Jiurs, 
the squares, and angles. The ancient masters, such as 
Polycletus, being the lrgislatol's of pr·oportion, says 
\Vinckelmann, aHd of ronset1ue11ce thinking they had a 
right to tlisb·ibutc the measu1·es and dimensions of tlie 
part8 of the human IJ .1dy, have 111u.1011btcdly sacrificed 
some drgree of the form of beauty to a g1·an1lr11r which 
i~ harsh, in compa1·ison of the flowin.~ lines antl graceful 
fo1·ms of' their succrssur.;. The most considerable munu. 
mcnts of the /(l'and sl) Jc, al'r tl1e statues of Nin be and 
her •laughters; and a figure of Palla., to be seen in Villa 
Albani; which, ho\\'r,·c1·, must 11ot be confounded with 
another statur, mollelled according ti> the first stJJe. aud 
also found in the same plarc; the head of which 1msse~
scs all the characters of dignified beauty. at the same 
time exhibiting the rigidness of the ancient style. The 
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~r~~~nOC~\~:~~~~l~~<\1111~~ tl:~~~~~~~~ 11:ra~~~:t'.~~~~ O~,'.:~:~~ 
marks the ago of the last-mentioned statue of Pallas. 
They are p:u·ticularly characte1•isetl by grandness and 
simplicity. 

The third style was the graceful or beautiful. Lysip· 
pus was, perhaps, the artist who introduced this style. 
Being more conversant than his predecessors with. the 
flowing and beautiful lines of natu1·e, he avoided the square 
forms which the masters of the second style had too fre· 
qucntly admitted. He was of opinion that the art ought 
l'alhcr to please than to astonish, and that the aim of tho 
artist should be to raise admiration by giving delight. 
'!'he a1·tists who cultivatetl this style, did not, howcn~r, 
neglect to study the sublime wot·ks or. their predecessot·s. 
'l'bey knew that grace is consistent with the most digni
fied beauty; and that while it possesses charms which 
must ever please, those charms arc enhanced by dignity. 
Grace is fn c;pii•ed into all the movements and attitudes of 
theh· statues. It appears in the delicate turn of the hair, 
and even in the adjusting of the drapery. 

The last 01· imitative style, is of an inferior degree of 
excellence to that which has just been mentioned. The 
great reputation of Praxiteles and Apelles i·aised an ard
ent emulation in their successors, who, dt'spairing to su1·
pass such illustrious ma!:iters, were satisfied with imitat
ing their works. 

Every species or beauty of form appears to have been 
well known to the ancients; ant] great as the ravages of 
time have be.en amongst the works of art, specimens arc 
still prese1·vcd in which can be distinguished tlignHicd 
beauty, attractive beauty, and a beauty peculial' to ten
der age. A SJ>ecimen of dignified beauty may be seen in 
the statue of one of the muses in the palace Barbe1·i11i at 
Rome, and in the garden or the pope. On the Qui1·inal 
is a statue of another muse, which o!ifords a fine instance 
of attracthe lrnauty. Winckelmann says that the most 
excellent model of infant beauty which antiquity has 
transmitted to us, is a satyr uf a year olc1, which is prc
se1·vetl, though a little mutilated, in the Villa Albani. 

Nor were the sculptors who represented witl-1. such suc
cess the most pel'fect beauty of the human form, regard. 
Jess of the dropery of theit· statues. They clothed their 
figures in the most proper stuH', which they wrougLtinto 
thatshope which was best calculated to gire effect to their 
design. 

'I1llC vestments of women in Greece generally consist
ed ot' linen clotl1, or some other light stuff, and in lattct· 
times of silk, and sometimes ofwooJlen cloth. rrhcy had 
also ga1·mcnts cmb1·oil1ere<l with g·old. In the works of 
sculpture, as well as in those of painting, one may distin
guish the li11r11 by its transparency and small folds. The 
other light stuffs which wc1·c worn by the women, were 
generally ol' cotton, sometimes striped, and sonrntimes 
cmbellis/1ed with a 1wofusion ol' Jlowrrs. Silk was al.so 
employed; lmt whether it was known in Greece before 
the time of the Roman em11ero1·s, cannot easily be c.l etcr
mincd. 

'!'he ,·rstments oft he Greeks, which desel'veparticular 
atlrntio11. arc the tu11ir. llll' roUc, and the mantle. 

The tunic was that pa1·t of tl1e c.lress which was next 
to the llody. It may Uc srcn in the Flora Farnese, and 
in the statues of the Amazons in the capitol. The 

youngest of the dau.~hters of Niobe, wl10 U1r nws l1crsclt 
into her mothet·'s a.rms, 1s clothed only with a tu!llr. Lt 
was of linen, or some othe1· light stuff, "ithuut sleeves, 
fixed to the shoulders by a button, s<> a~ to rove" the 
whole brrast. None but the tunics of the g1Jddcss Cei·es, 
and of the comerlians, ha\'e long st1·aight olecvcs. 

The robrs of women commonly consisted of two long 
pieces of woolen doth, without any 1rn.rticular form, at~ 
tached to the sboultlcrs by a gr\.\at many l.111ttons, and 
sometimes by a clasp. They had straight slee\1es, which 
came down to the \\•rists. The young gi1·Js, as well as 
the women, fastened their rol>e to their· side by a cincture, 
fastened on the side in a knot, as it i~ still dm1e in many 
parts of Greece; a knot of ribbons sometimes resemb!iJ1g 
a rose in shape, which has been pat·ticularly remarked i11 
the two beautiful daughters or Niobe. In the younger 
of these, the cincture is seen passing o\.·er the shoulders 
an<l the back. Venus has two cii:1.ctures, tke one passing 
over the shoulder, and the other surrounding the waist, 
The latter in the cestns so celebrated by the poets. 

The mantle was called peplon by the Greeks, which 
signifies properly the mantle of Pallas. 1.'he name was 
afterwards applied to the mantles or the other gods, as 
well as to those of men. Th is pat·t of the dress was not 
square, as some having imagined, but of a roundish fot·m. 
The ancients, indeed, speak in genet·al of squat·e mantles, 
but they received this shape from four tassels which 
wer·e affixed to them; two of these wel'e visible, and two 
wel'e concealed under the mantle. The mar1tle was 
brought under the right arm, and over the left shoulder: 
sometimes it was attached to the shoulde1• Liy two but. 
tons, as may be seen in the beautiful statue of Leucothuc 
at Villa Albani. 

With respect to the head, women generally wore no 
covering Liut their hair; when they wished to covr1· their 
head, they used the corner of theil' mantle. Sometimes 
we meet with veils of a tine transparent texture. Old 
women wore a kind of bonnet upon their head, an cxam-
11le of which may lJe seen in a statue in the capitol, called 
the Prresica; !Jut Winckelmann thinks it is a statue of 
llecuba. 

The covering of the feet consisted of shoes or sandals. 
The sandals were generally an in ch thick, ;val co rnh 
posed of more than one sole of cork. 'l'hosc of l)allas iu 
Yilla Albani have two soles, a11d otlici• statues had uo 
less than five. 
~ut in no pnrt of art ar~ the G1•crian sculptol's more 

emtncntly excellent than i11 the .~cucral cbaractel'istic 
expression which they gave to their figures. 

The mcst elevated species of trauquiHLy and repose 
was studied in their figures of the gods. 'rlic father of 
the gods, and even inferior ciivi11itics, are 1·eprescntetl 
without emotion of representment. llut Jupiter is no t 
always exhibited in tliis tl'a11quil statr. In a bas-t·elier 
belonging to the ma1·quis Rondiui. he appeal's seated with 
a melancholy aspect. The Apollo, once called or the 
Beh'c!l('re, in the Vatira11. r·rpl'Csents the god in the act 
of discharging frum his bow th~ mo1tal shaft agaiust 
the serpent PJtbon. 

'~'o express the action of a hero, the Grf'cian sculptors 
delane:lted the countenance of a. nolJlc 'irtuous character 
l'CJll'essing his groans, and a1lo11i11g HO expt'CSSion of 
pain to appear. • 
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l'hiluctt•tcs is intrnductJ by the poets shethling tca1·s, 
t1ltl'l"i11g comtilaints, and 1·end ing the air wilh his 
groaus anU ri·il's; IJut the a1-ti.st cx!iilJits him silent, and 
bearing his (l:tins with tli311ity; i:i the same manner as 
the -Ajax or Urn cckl.i1·atcd paintc1· Timo1uachus was not 
fli'a" u in the act of" drstrnyi11g tlie sheep which he took 
fo1· the Gl'Ccian chielS, but in the moments of reflection 
which sur:cec1lctl that frcuzv. 

Illustrious men, <rn<l thos; invested with offices of dig
nity, :tl'C rcp1•t•scntetl with a 1100le assurance anti firm 
aspcct. The statu s of the Roman emperors (executed 
by G1·crk astists) resemble those of heroes, and at··e fa1· 
l'ClllO\'Cd from C\'l'l'Y species of flattei·y, in the gesture, 
in the attitude, {l11d action. Thl'y 11evc1· appear with 
hauglity looks, 01· with the splendour of rnyally. None 
but caplivcs a1·c cvc1· rcµre~cntc<l as ofth1·i11g any thing 
to them with lie11ded knl'c. 

The Gl'l'L'k wo1·ks of h or·y and silver were 11ot always 
of a small size. Tile colossal Minel'\'a of Phidias, 
which was composed ol" these materials, was twenty-six 
cubits high. J t is indeed srarceJy possible to IJcli('r~ 
that statUL'S of such a size could entirely consist of gold 
antl irn1·y. Tile quantity or i\'01·y lll'Ccssary to a colos
sal statue is beyond co11ce11tio11 • .t.\l. de Pauw calculates, 
that the statue of' Jupile1· Olympus, which was 54 fee.t 
high, would cons11111c tlie teeth or soo eh·phants. 

'£he G1·ccks gcne1·<tlly hewed thei1· marble statues out 
of une block, though tlwy afterwards wo1·kcd the heads 
separately, ant.l sometimes the arms. 'rlic heads of tl1e 
famous gt·oup ui" Niobe and ·Iu:·1· daughtc1·s appear to hcwc 
been ad;1pletl to thei1· bodies after bei11g )i:{'/Jai·atcly fiuish
l't.l, It is iH'O\'Cd Uy a hu·ge figure rtprescnting a 1·ivcr, 
wliich is JH'Cse1·\1ed in Villa Albani, that the an<.:ients 
first hewed thcil· statnl'S roughly, l.Jefo1·c they attempted 
to finish a11y part. "'lien the statue had received its 
pel'fl'ct figu1·c, tliry next proceeded to polish it with pu-
1nice-stonc, allll again carefully i·ctouchcd evC'ry part 
with the chisel. 

The ancients,\\ hen they clnploycd porphyry, usually 
matle the hca<l a.nd extremities of ma1·Ule. It is true, 
that at Venice thc1·c are four figures entirely composed 
tif po1·phyry; but these a1·c the p1·oductions or the Greeks 
of the middle age. They also made statues of basaltcs 
and abliastc1·. 

The ancients, as well as the moderns, made works in 
plaistcr; but no spccime11s remain, e~~cept some figun~s 
in ba~-rclief, of which the most beautiful wel"c found at 
Ilaire, near Naples. 

\Ve have been thus minute. in our account of the Gre
cian sculpture, because it is the opinion of the ablest c1·i
tics, that modc1·n artists have been more or· less eminent, 
as they have studied with the gre.atcr 01· less attention 
the models left us by that ingenious people, 'Vinck.cl~ 
mann goes so far as to contend, t.liat the most finished 
wurks of the Grecian masters ought to be studied in pre
fereuce rvcn to the · wo1·ks of natu1·e. The 1·easo11 as
signed Uy the alJl.Jc for his opinion is, that the fairest 
lines of beauty arc more easily Uiscovered, and make a 
~narc strikiti :~ and powe1-ful impression, by their reunion 
m the~e s~lJl1me copies, than vd1eu they are scattcrNI fa1· 
and w1c.le in the original of nature. Allowi11g·, the1·ef'orc, 
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t1·uc lH~·auty hy a murh more tedious, 1abol'ious, am) <lif~ 
licult patH, than tl1c study of the nutiqur, \\ liich p1·escnts 
immediately tu the artist's \ iew tl1e object of his re
searches, and combines in a clear and stl'Ong point of 
Jig·ht ~e va1·ious rays of beauty that al'e disperseJ 
thl'ougb the wide domain of natu1·c. llut this reasoning 
is too paradox.ical lo be admitted, without great allow
ances for the peculia1· creed of the \\'l'itcr. 

Decline ef Greek sr.1Llpl1tre. 
Wlicn the restless genius of the G1·ccia11s, and the ag

gressive spirit of tl1c Romans, co11spi1·cd to tlie sccou<l 
tlind<lom of the G!'cck states, an<l L. Mummius was 
directed to lay siege to Co1·iuth, the captu1·0 of a city so 
famed as the repository of all that was most pcl'i'cct in 
tlie arts, lll'<n"oked theava1·iceot' the conqueror; \\liu, by 
transporting many of tl1e most su1rn1·lt wu1·ks of taste to 
R 1,mc, to .~race his triumph, cxcite<l iu liis fellow.citizens 
so iusatia.blc an a1·duu1· of possessing trcasu1·e of the same 
kind, as totally trausfrncd the sc:-"tt of' the arts from 
Athens to the g1·owing mcfropolis of tl1e wo1·ld. 

Sicyo11, at the same prl'iod, had IJe('ll 1·avagt•tl ~y M. 
Scaul'lls, aud Sparta !Jy .Mm·arna and Vanu: au<l Greece 
beg:rn.thus to Uc e.xhaustcd ol' all it once boasted in art. 
Nol' was the l'ate of the a1·ts in Egypt more au.'ipiciuus; 
whence, after the tlefeat of tile Sclcucitlre, thry took 1·c
fogc in the coul't of Attal us; but thc-i1 security \ms tlie1·e 
of sl1ort du1·ation. On the u~ath of Attal us . bis te1Titu1·y 
devolved to tlie Romans; and the treasures of sculpture 
which adorned his palace, were also tranfc1·1·cd to Rumc. 

Rome. After taking a view of the cxti uction of the 
a1·ts in Greece, \VC may find some satisfactiu11 in direct. 
iag our minds to tlte introtluction of them at llomr, and 
to the liberal encouragement which men of talcuts ex-
11cdc11ce<l even l'rom their haughty antl t•apacious cun
que1·ors. 

l'asitelcs, a nam,· wl1ich lias been c011fot11H.lctl with 
Praxiteles, was a nati\'e of Calal.ii·ja; and cast in sih•ct• 
a statue of Roscius, 'the cele1J1·ate<l acto1·, as an infant 
lying in a Cl'adle, and entwined by a serpent, a situation 
of danger frcim which his nurse is said to have 1n·rscn·ed 
him. Neal'ly about the same time, Archcsilaus and 
Evander we1·e in great l'equest at Uom e. A1·tl1esilaus 
was patronized by thr profuse and wealthy Lucullus; and 
both these a1tists hall gaincc.l celebrity hy thefr \\orks in 
chalk; modelled pro!Jably from the flucst anti~ucs, as well 
as being specimens of thch· own in\"ention. A Vc11us, 
made for Julius Cresar, and the restol'ation of a head of 
Diana for a statue, the original "ork of Timot/1cus, the 
contemporary of Scopas, by the command of Augustus, 
are noticed by Pliny as their work, an<l ast'l'c1·tai11 their 
rera, anti their fame. Ho1·ace alludes to tile ::,uperiot· 
style of Evander in bas-reliefs. 

Among the 111onume11ts of sculpture made at Rome, in 
these Inst days of lief' rrpublic, and certainly Uy Gl'ccian 
artists, are the two statues of the Thracian kings, as 
}H'isone1·s at a t1·iumph, in _grey mal'l.Jle. These were 
kings of the Scon.lisr i, a 1·utlc people, who wei-c <lel"eatctl 
liy M. Licinius Lucullus. Exasperated by tl1l'il' r1·pcatcd 
pcrlitly, lie comman<led tl1ci1· Ii ands to be. cut off, a ci1·
cumstance of cruelty )'('pr.esentcd in the ma1·Uk, which 
uow remains jn tl1c museum of tlic capitqJ. 

The statue of Pompey (now iu tl1e hall of the Spada 
plllacc, uut ori5inall.r &tanuiug in the turla 01· basilica of 
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J'ompey), nt the lrnsc of" hich Cresar fell, alfu1•Js a sin
gular 1mwf of a deviation l'1·om the known custom uf the 
Romans, \\ho 1·f'prescnted thcil' Ii\ ing hc1·ocs in al"mour. 
Hut tile g1·t:at t1·iumvi1· is srulpturer.l as a tlci6ctl hcrn, 
uakcd, and 11f culo~sal propol'lions. 

Ablmlc Wi11tkd111:.11rn, \\ith g1-cat ingenuity, assc1·ts 
the statue tknominatct.l Ciuri1111atus al Versailles, and 
nnollic1· calted Martus Agrippa at 'Vrnicc, to ha.vc been 
of an cal'licl' ~1·a tlian that or those cl'lcbratcc.l UrJmans; 
and shows, with suflicicut C\1 idc11cc, that the stJlC in 
which tht') :ll'C executed is of a }Jl'ior <late. 

"re must 11ow co11sit.lc1· the uts as fransplautcd to Rome, 
although still pl'ofcsscd, almost cxrlusively, l>y Greek 
sculpto1·s. Julius L:rescu·, who, while in a private station, 
hat\ matlc an l'XtL·11~i\'e collection uf intaglios, and small 
figures i11 irnr·y antl l.ironze; and wlio when tlictatu1·, 
tlcc.Hcated llicm as a public l.i1·nefactiun in the temple of 
Ycnus Ge11it1·ix; may lie saitl to ha,·e left Lile lo\'e of the 
al·ts as an i11hl'l'ita11cc to the Romans. 

Augu~lus, al'Ll'I' lie assumed the imperial government, 
di:o,patrhl.'.'d Ml'mmius H.~·gulus tu collect fru111 cvc1·y city 
ofGn•l'cc tlic,"itatues) et 1·cmaining in them. His ul'dcl'S 
were so \\Cll ol.iscl'\'cd, that tlw fiucst picn·s of sculptu1·e 
\\l'rc L1·011glit to Ron1c, witl1 a profusion by wl1ich his 
pahtccs W..'l'C Cl'owdctl; a11tl many were distributed in his 
numl'l'tHIS \illas. The Ol)·mpia11 Jupiter, ol' l'l11dias, 
cum posed of gultl and ivo1·y 1 was almo~t the ouJy statue 
tl1at r.sraped; the a1·tists or Greece USSCJ'fiug, that fl'Olll 
the state uf its materials, it would not bear i·e1110\'al. 

Augustus t•ucuuragctl also the 1n·f'\'aili11g mmlc of rc
pn's1:11ti11g i11 8lalucll') tile most di::;ti11guislicd cl1aructc1·s 
of the •lg"l', mu! placcJ many of their ~tatucs i11 public 
situalio11~ uf cmim•ucl" 

Surcecdi11g empcrol'S l'ollowetl tl1e example of Augus
tus. "re a1·c informt•tl IJ) Pausanias, that from the tem
ple of D r lplius 0111), fi\'c statues \\Cl'e trauspol'tctl to 
Uomc liy Nern, \\ 110 also cmplo) ct.I Zcnutlorus tu cast a 
colossal statue of liim in bronze 110 feet high. 

r\c1·0, ht1\YCH'l', i11d11lgrd tl1e J1Cl'\'Cl"SCllC8S or his taf)te 
in gilding. and utlJr1·\\ isc disti115uishi11g, many uf tlu:se 
exquisite wul'ks. 

'f11c ti-iu11q1hal nrth built by Titus, antl tl1e fril'ze in 
the tcmpll' uf Minnrn, built by Domitian, gh·c a YCry 
fa, ourallk i1ka of the a1·ts U11tle1· those cm1n·1·m·s. 

111 tin~ sndpt111·c of t1·iumpltal IJas-1·dirtS aiul trophies, 
the arti~ l ~ \\l'JT pa1·tic111:.trly l'lllincnt. The a1·chitcdural 
)llans adopted IJ) Tl'ajau were of sucli magnitutk, that 
men ufrn·1-y h.iud of tak11ts wc1·c iul'ilctl tu sl;.;nalizc 
thcms<'h l's 1111tlu· bis 111u11i(icc11t patl'ot1 .1gc. lli~ li1·idge 
OHT tlu· Dauul.H', his triumpl1al ;u·cli at A11co11a, his fu
l'Ulll iududing tile column '' l1ich 11uw bral's liis 11ame, 
app('al' to l1a\C given employment tu all the puwcl's of 
human ~kill. 

Untk1· lhc auspices of Uadrian, the surcessor of Tra
jan, thr art~ 11rnintai11td a pl'ogrc~sivr dt·~1·ee of L'xctl-
1r1u:c. IJe \\as c111inr11tly acco111pJishcd, not 011ly as an 
admil'rr, I.Jut \\i\S l1imst•lfa11 a!'li<-.t • .EH'I')' p1·11\i11C·c in 
(j1·rrrc t•ujo) ul lii"i munificrnrr; and the l t· mple ur Jupi
ter at .\tl1ens, '' Jiirlt Ii<• H~toiT<l, aml tl1at uf C) zicum, 
on the !thol'rs of Propontb. \\ Jlich hr built, were .,,tupcn
cJ.ou"i 1111111u11u · nt~ of impel'ial &plt•mlu111-. ll:ni11g f'ot' 
u.l.)litrrn ) t•ar., bl't'll ru~agt•tl in visi:i11,t; tile most d1sta11t 
pa1·ts of the lluutJU cw11i1e, be re.ulvcd lo cou>lrtd his 

Yilla at Tirnli; iu \\ l~icl.J, not only exact models of the 
mu!;t celebrated IJuiltlings lie had seen, should I.Jc cl'ectcd,. 
I.Jut that they sh<iultl be furnbhctl with originals, or the 
fln l'St copies of the must atlmil'afJle statues. Uii col·1·ccc 
judgment in all works of a1·L ctmt1·iliutctl more tu the ab-
solute s11pcl'iuf'ity of this collection than the !uc1·c powc1 
of cxpl'11di11g u111imitcd trca~urcs .to p1·nrure. 1t. . 

It \\as by Uatlrian that tl1e fasl11011 of harm.; portraits 
in statua1·y "as so generally extent.led amungsc the nob.!e 
and opulent citizens of Rome. Jn his O\\ n villa at 'l'i\'oli 
wc1·1,; vlacc<l, Uy llis command, the statues and busts not 
only of all his !iring, but of his <leccased, fl'icnJs. Of his 
fa\'uul'ite Antiuous, iu ,·a1·iuus cha1·actc1·s, tlirre are in
finite repetitions •• Tli:tt must valuc<l wa:t funnd 011 the 
Eslluilinc hill, anti was placctl liy Leo X. in the Vatican; 
but 1t has lately been desel'ibcd as Mcl'cu1·y, by the abate 
Yisconti. A11ot!ir1· was fouutl al.lout 17i0, in the Ther
mre 1\lal'itimre uf lladl'ian, near Ostia. It 1·cpresc11ts 
Antinuus in the mytlwlogica! character of Alrnmlauce, 
anti is now in the cullcctiou uf the llun. J. Smith BalTy, 
ot Beaumont, in Cheshire. 

Some cu1·iusity will Le excitctl to inquire thC' names of 
those artists \\ lio wc1·e so constantly c111pl " ycd, antl so 
an1ply patronised, IJy Hatll'ian. Those 011IJ uf Al'1streus, 
}Japias, anti Z t uo, occur 011 the plinths of fragments dis
CO\ c1·cd a1uu11gst the Tiburti11c 1·uins. 

We arc now advancing rapidly to the dccli11c nf scul!)
tu1·e among tile Humans. or the two A11to11i11cs, 1\J. Au
l'ciius appeal's to have llcc11 the g1·eatcr Criend of tlie arts. 
llis l'C]UCStrian stottuc iu IJ1\111zc iu the al'C<\ ol' the capi
tul, still dcfae!i the competition of tlic modCl'n ill'tis t!'i . 
This last epoch includes the t•cigus ofTl'aja11, lla<l1·ia11, 
and the A11tuni11es, anti tr1·111i11atcs "ithiu that of Com
modus. It was most remarkable for t!ic rlia1·artc1· aud 
J1igh-li11islting or hcatls inte11dcd as po1·t1'aits, pal'ticular 
ly of the impe1·ial lrnsts, as of l\l. Aurelius, t:ummudus 
wl1c11 ) ou11g, and ui' Lucius V c1·us. 

A statue, saitl tu Le of that <h•gcneratc monster Cnm
modus, i11 the character of a J 01111g lle1·c11lcs, is i11 the 
Bchc<lel'l'; I.Jut the supe1·iol' Sf)le ul' tl1e hai1· is a dee(._ 

~~ ';~ i:t~~!~ :i~~:if !:'.~u~~sl~~ ~1~1~;~1i~;~~I~~:~ 1~~~~/l'l~1i~;~1, tllat 
llut a fal' info1·iur state of sculptu1·c, in \\ lticli none of 

its p1·isti11c clrgaucc could I.Jc t1·acetl, is appa1·ent in the 
baS·rt!licfS or two h·iumplial :ll'Chcs, e1·cckd at Ro111e in 
thl.'.' 1'eig11 or Scptimius Se\'Cl'US. The a1'1~, li o WC\'CI', can'
Jlot Le sup1111sctl tl>" lnnc dl·Cli1wd so 1;1altll'11ly from a 
scarcit.y o.r those persons "~1u JWol'cssCtl tliL·111; 1'01· many 
port1-.uts 111 rnarl.Jlc, lloth ol tins cmpernr and his (';nou
rite 111i11ist<' r l>Jautianus, affonl a cu11\i111·in:; 111·001', tliat 
the sculptors wc1·c many, )'Ct that tile art was in dccav. 

'fl1e several authors \\ lio h:\rn pursued this inr1tliry 
with the most ample and critical ill\·csti.i;.-t1io11, arc un
dccidrd i11 fixing tl1c exact 1m·iotl of the C:\tinrtion of 
the arts at Rome. Some allow 110 prool'~ or their exis~ 
truce latu than tile Gordian<,; aud hy uthL'l''i thr\ arc 
r:xte111lt•tl to the l'l'ign or Licinius Gallirnus, in tl:r ~68tb 
)C'a1· uf Christi auit). Why tlte profcs~i1111 ol' the a1ts 
blioultl, in a grrat measu1·c, cease, 8CH1-.d causts h;n-e 
1Jcc11 gi\ c11; but the pl'incip:tl and most uli\iou~ one ht 
that.'\ hen Constant.i11c dclt:1·mincd to l'!>;fal..ili-,h at Uy: 
za11tiu111 an11tl1cr.cap~t~I uf the Homan \\ul'ltl, lie pillaged 
the old mctrol'olls ol its most 1 aluaulc statu:i1·), to CUL-
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tJcJli.:;h a m·al tity. Those clttt'S 11f Greece also which .Modern art of sculpture. 
wr1·c rn11ti:;u1111s. s upplied, or ('011rse, an easy prey. Im- Of the ~11Tptors of the modem school, the first who 
plidt crr d.it pel'hapct is 11 n t to l>c gi\'l'll to an ac1thor of arc desrr·,·mg of notice are Niccolo l1ilani, and his SQft 

i;udi rp1 '. '!H1011al>lc veracity as Ce;lrcn1:s; Out from him Giovanni, whose works in bas-relic(' became the princi~ 
""e lca1·1i. that Coustantinc had collected the Olympic pal ornamcuts of the cathedrals which we1·e built in ltaly 
Jupitl'J' of Pliit.lins, the Gnidian Venus o l' Praxitrlcs, and in t!1dr time. They \H·1·c bol'n at Pisa, and flourished 
a rolos!'tal Juno, in bronze, from her tl'mplc at Samos; in the middle of the 1 Sth crntury. To thci1· names is te 
not la detail mnrc of his catalogu e. Th ese, accortling he adtlrd that of Niccolo dell' Al'ca. 
to Nicztas, were U1·okC'n in pirces, or melted down, at To these succeeded Donatello, born at Florence. in 
the surrrtHler of the Eastei'n cml'il·c, audits metl'opolis, 1393, whom an Italian author calls the reviver of scUtp. 
ill 1204, t11 the F1·l'nch antl Venetians. The four bronze ture: and Lorenzo Ghiberti, celebrated for his admira4 
horses in the Duomo of St. l\la1·k at Venice, wel't>: pt·c~ hie bas4relicfs in bronze on the gates of the Baptistery 
served from tlestruction, and tl'ansported in triumph. of St. JoLn at Florence. of which Michael AngC'lo sa.id, 

F"'nn the reigns of the first Byzantino emperors, to that tliey deserved to be the gates or Paradise. The 
the immediate successors of Theodosius, we may per· con~pat'tments of these gates are filled with subjects tak._. 
'·civc a ray of their fol'mcr genius still animating tbe en lrom the ~Id Testament. The accompanying orna. 
Greek aJ'lists. The historical column of A1·cadius l'Ose ments of frmts, :fiowers, &c. are of the most exquisite 
in no very unequal emulation of those of T1·ajan and an· workmanship. 
tot1inc at Rome. But from many epigrams of the Antho· The list of succeeding sculptors, in Tuscany, is very 
logit1, it is evident 1hat aUle artists were to be foun<l; and numerous. Those of the greatest celebl'ity a1·e Michael 
it may Le candid to suppose, that such praise was not, Angelo Buonaroti, no less eminent in sculpture than in 
in e\·cr•y instance, extravagant or unmerite<l. At the painting; Baccio llandinelli; Niccolo; called ii Tribolo· 
same time that Rome was laid waste by the Goths, the Gulielmo della Porta; J acopo Sansoviuo; Annibale Foa: 
works in bronze by the artists at Constantinople were tana; Jlcnvennto CeJlini; Mont 01·soli; Giambologna, 
held in consiUe1·aUlc estimation. &c. &c. 

In the conclusion or his history or the Decline and . To !hes~ is to be added the name of Propertia di Ros-
Fall or the Romau Empire, the e1·urlite Gibhon has giv- SI d1st111gu1sltetl-as much by her misfortunes as her tal
en a perspicu0us account of the causes to which the l'U· cnts. Her history is singularly i11te1•estiug, if the cir .. 
ins of llume may be ascribed. cumstances related Of her are authentic. 

Dnring the firteenth century, Petrarch anrl Poggius, Propertia di Rossi was born at Bologna, at the close 
the crlcbrntec.l Flol'entine 1'11ctorician and lawyer·, very of the fifteenth century. She was not only versed in 
eloquently described the dilapidation by which they were sc11lptu1·e, but had reached also 110 common excellence iu 
sm·rounded in their view of the imperial city, afte1· many music. Her first works were carvings in wood, and on 
centuries of injury sustained from the Goths, the zeal of peach-stones, eleven of which were in the museum of the 
the primitive Christians, the cival wa1·s of het· own no 4 J~arquis Grassi at Bologna, each representing on one 
hipty, and the waste of materials, or the gratl.ual decay side one of the apostles, and on the other several saints. 
of time. In these minute attempts having gained universal ap4 

.Poggi us· ~sscrts, that six perfect sfatues only remain. plause, she tl~en gave a public proof of her genius in a 
ed, of all the former splendour of tile mistress of the w01·k of considerable importance, which she finished in 
world. Four were extant in the baths of Constantine; marble, for the front of the catherlral of St. Petronius. 
the others were that now on the .l\lonte-cavollo, and the A. bust of count Guido Pepoli was likewise greatly ad
equest1fa.n statue of :M. Aurelius. Of these five were of mired. The rules of perspective and architecture were 
marble; the sixth and last is or bronze.. equally familliar to her. With all these talents, and a 

Poggi us was the first collector of antique statues; and fame unl'il•alled by hel' sex, Pl'opcrtia was most unfor· 
from him the g1·cat Cosmo de Medici acquired a love of tunate. In early life she had been ma1·rit>d without sym 
the ai·ts, and leal'ned to enrich his cabinet with theii· 11athy, and had fixed her affections 011 011e whose heart 
prod11ctio11s. His succrssol's, with herrditary emulation, w.as totally mser1s1Ule. While her health was dally 
e:xel'te<l every power of wraith aml i11tluence, to 1·endcl' y1el~mg to despair, she undertook the bas-1cl1cf, l'epre
tliat cabinet tl1c e1wy of Europe-. scntmg the story of u"'osPph and Potiphal''& wife, which 

An irn•estigation uf the remains of Roman grandeur, ,,... forms ~he principal sulJject of the work above.mentioned, 
so Jong and sedulously p11rsued, was l'ewarded Uy frc- belonging to the church of St. Pelronius. It was at o.ncn 
quent discove1·ies nf the Ii nest antique scuptm·es; anti a mon.ument of her hopeless passion, an<l or her adnura · 
t he artists or the moilcrn schools established at the Flo- hie skill, 

~·~;c~~Si~vd~-i~l1;f11 ~,~~~0~~0~1:~c'~~u~1~~~~1~~~~~:ity in rester. ed Tnh~1~~1~~ii!!t~~~:nt~r~~ ~i~:~11a!~t~~l~ 1~e:~~x~i~~l~f;; 
Many c111·ious particulars relative to the discovery of antique; but he soon formed his own distinct style, 

~nti~~uc st~t~C's in the sixteenth ce1.1t~11·y, _!Day be f~wnd co.1.sistent with the character of Jiis native genius. 
ln F 1corom, .111 an ?c~;ount by Flam.rn111s 'V a~ca. prm.ted T~11s style was, like his painting. inraJ'iably grand. 
~t tlie enil ot Nar<l1111 s Roman A11t1ca, and Ill 1\lontfau. His anatomiral knowledge was at all times ronspicuous, 
1 on. Sernral of thcs.e a['C also to be found in Dallawa)'s and the display of it sometimes excerdc<l tl1rjust hounds. 
\_nPrdotes, from winch many parts of this accouut cf the His works in various cities of Italv arc numel'ous. The 
:u ts have IJeeu selected. principal ones are at Rome and Florence. In the for-
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mer city, the monument of Julius II. in the church of St. 
Pil'tf'o in \ 'i11coli, (\\ likh rompriscs the well-known sta
ue of Moses) and the celebrated work of tltc Pieta, in a 
chapel in St. Ptte1·'s, a1·e worthy of the liighrst admii·a
tinn. At Flol"encl', his gre.atest wm·k is i11 the sacristy 
or St. Lorrnzo, wliuc he has placed the statues of tlie 
t.lukc~ LOl'enzo and Giuliano .\ledici, together with 
foua· cmlJlematic figures of Night, Day, Twilight, and 
Dawn. 

The supHior genius of this great artist established 
the srhoul of sculpture in Florence; and liis successors 
wel'l', for a lo11g period, little more than imitators of h~s 
stylr. But althougli t hey succeedct.I in giving to their 
figures an appearirnce of ~rnatomical knowledge, they 
were far from equaHing their great exempla1· iu his pt·o
found conceplion of the principles uf art. They may of 
course all be considerct.1 as his inferiors in a line which 
he had market.I out fot• them. 

'Vith the decline of the l'Cpublic of Florence, the arts 
also sunk to decay, or took their flight to Rome, where 
Algardi became the authol' of a new style, b)' stuc.lyi ug 
to unite the effects or painting with those or sculptut·e, 
and thus deserting the real intent of his art; which is to 
imitate the forms, nut the a11pearanccs, of objects, the 
latter being the province of painting. 

By these means sculpture assumed, undcl' the hands 
of Algan1i, a mannel'cd air, which it has nen:r since 
wliully lost. 

One of the most extraol'dinary works of Algardi, is a 
lal'ge 1Jas-1·elief, Jllaccd over an altar in St. Peter's 
church; in which he has represented St. Peter and St. 
l'aul in the air, avm·ting by tlicir menaces the haughty 
Attila, who "as advancing to the attack of Rome. The 
princip:tl figures in this singular work are oi' the high .. 
est l'clie\'o; those which are supposed less in fronf 
arc in mezzo-relicvo; and in the others the deg1·ce of i·c
lief is IH'opol'tionally tliminishcU, until the most distant 
fig111·es are only marked with a simple line. This was 
co11sidered in his time as the mo~e of pC1·fecting bas-re
lief; and Pope Innocent the Teuth l'cwarded the artist 
with a Jli·csent of so,ooo Roman crowns. 

'l'o Alga1•di succcetlcd Lorenzo Bemini, born in 1598, 
who, pursuing the track which A1gardi hat.I l>egun, and 
distinguishing himself at an early age by extraordinary 
maturity of taknts, consulted ever al'tcrwanls no other 
rules than the inclulgence of his own fancy, and sought 
relebl'ity from the flights of caprice amJ extravagaricc. 
llis first grouv was Apollo and Daphne, at the mom<.>nt 
that the Jl) mpil begins to rxldbit . the change from her 
nalurnl form to that of the lau1·el-tree. The figures are 
1·c111arkahly Jig·ht and gl'aceful, and the fame wilich this 
wo1·l- accpii1·rd for its author was of the most excessive 
t1rgrcr. Hi!:j lattrr \\orks at Rome were the crlubrattd 
clrnit· of St. Jletn's ch111·ch, tbc monument of the poprs 
U1·l>an the Eiglitli am] Altxa11drr the Sevcntl1, the equrs
trian statue of Constantine, and the fuu11tai11 i11 tile J)iaz-
2a Na\'ona. 

'l'hc stul pto1·s who folJowctl were 1hr imitators somc
tinws of one, anti sometimes of the other, of tlicsc two 
DHl.Rkl'S. 

At the sarnr pca·iod fl nurislird F1·ancois du Qucsno)', 
callct.1 Finn11ni11go, unrirnl1ctl in tlic bmrntif'u] amJ tendel' 
funns of his infautine figures. In his statue of Saint 

Susanna, he proposed to imitate the simplicity of the 
t:nlique; and succeetled (says Mengs) in imitating the 
supL·l'iicial appearance, but not the essential maxims, of 
tile ancieuts. 

Husconi is the last sculptor worthy of pa1·ticula1· no
tice, until the appearance of Antonio Canova, a. Vene
tian, now Ih·ing, an<l whose produ ctions cxhiltit taknts 
of a very extr.wr<linal'y rank. l\lany acrounts or his 
woi·ks at'e to he found in tile 1·elanons of mu tlcl'll travcl
lcr:3. 

or a <late very little later than the re,·irnl of art at 
Flo1·ence, i3 the commencement of its rultiration in 
France. \Vhile Michael Angelo was disc]usin.~ his 
wontletful powc1·s at Jlomc, under the pontificate of Leo 
the Tenth, Jean Goujon attl'aCted the admi1·ation of Pa
ris, in tlrn 1·cign of :Fl'ancis the First, a1HI cuntinued to 
l'cceivc it in that of Heury the Seco11d. His 11<Ulll' is fre
quently placed in competition with the sculptors of the 
1rn~ian school. ''The works of Guujon (s:l)'S a F't·Cnch 
w1·1ter) t·ecal to oul' view Lile simple and sublime beau.
tios of the antique." His figut·cs wel'e ltO\\ercr more 
esteemed 011 the score of grace than ol' co1·1·echwss. He 
exccllell p~l.l'ticuJarly in WOl'ks or mezzo-nlit•\·o. The 
Fournine <les Saints lnnocens, ju tl1c Rue Sr. Dennis at 
Paris, is an instance of his merit in this kind; as is also 
the tl'ibunc, suppol'ted Uy colossal Caryatides, in the 
Salle des Ceut Suissc.s at the Loune. 
. Gira~·don, I.Jorn in 1627, was at once (like the prrced
rng artist) a scu1ptur anti architect. His works were 
atlmire~ .ror the correctness uf dcsigH, and IJcauty of 
composttiun; and he was said by his cuuntrv111en to have 
~t·uduced chcfs-.d'ceuv~·es -only. The mag1iilici e11t mau
solemn of cardinal H1cheJicu in the chu1·ch of tlic Sor
bornne, the equestrian statue of Louis the Four-teenth in 
~he P1acc VenUo~e, and .numerous statues and groups 
m the gardens ot V Cl'salllcs, are testimonials of 11is 
mcl'it. 

Cotemporary in age and fame with Girardon, was 
Pug~t, l.Ju1·11 at .Ma1·sei1les, in 1622, and denominated by 
~ours the Fourteenth " the Inimitahlc." He studied 
iron~ the ~ge of 16 to 21, in Italy, where lie distinguish
c~ lum~dl c~ually ro.r the Cjllkkncss of his talents, and 
hls cx1..raunhna1·y diffidence i11 them. Soon al'tc1· his 
1·ctL11·n to his own country, he was inl'ite<l to 1>aris itJy 
~I. Cull>crt, and executed ma11y admirable works, par
tu.:ularly the gl'Oups of l\liln, and of Antli-ometln iTsrnrd 
IJy 1.)crseus, in the Park of Y~1·sailh·s . Uis works ue 
ct'lel>nttctl. by tl!e F'rl'nch fur lhcit• cll'vatcd tastl'f cor-
1·cd11rss of tl1·awrng, nolJlenrss of cl1aractr1·, rind in noe~ 
n~~·al ,tt!e m?&t l1appy forti11ly of gl'·t1i11s. Uis :u·frul 
~1~1~ns1twn ol dnrpery for the disph1y uf' the 1'111·111 Ucncath 
1t,. is much admil'l'd, I>uget's 1'C'p11t0tion "as at its 
!wight when Ilc1·.ni11i Ucca111c c111i11ent at Ho111r; nnd it 
1s 11ut mun~ ncll1t~Ulc tu one than to tl1c uthl•1· nl' the se 
sc11 lptors . tit at wl1t:'11 Louis tlil' Fuurfl'enth srnt an in\ i
tatrn11 to llcrni.11i to come tu l'a1·is 1 that al'l.'it 1'(')1)ied, 
tli;\t tlic k111:; o l F1·anrc had no orcasion fo1· his talt nt!'l, 
\\htlc lie had such a 5Culptor as 11uget in hi'i Ltflmininus 

T!1c otlie1· co~111 t1 · ics 1111 11m con'tinc:11t h~ni ng rhieJl~ 
r.ccc1\f'l.11J1e rutl11Hl'1tl s of a1'lf'rom 1l,r t\\U al1·r-ad\' mrn
t1011rtl, ham c11lthat«<l a s imiia1· ta ... tc in mnst of ·tlll'il' 
wurl\s or srulpl u1 ('. .1\Jany a1·li~tc.;, ho\\ eH1·, Ji ave ap
j>enrl"<l \\<)J"thy of liigb praises: au<l in motlern <l•)S the 
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names of Zaun('r in Yicmrn., SergC'l in Storkholm, nntl 
K11c;loP;ki in Pct.crsh111·gh. stand high in rstimation. 

It i.;; now rt·rplic;itc to turn our attentio11 l() En~land; 
\\ h1·1·l•, although the t•ady prl"io<l of the kiJ1~dom ham 
kf't mat!\' memorials of the taients of our al'tis1s, the 
in·cscnt Srho11l of sculpt111·c is of a ·rnry recent flatc. 
From the ti111r of the lkfo1·111ation tltc art of sculptm·c 
has been al 111nst wholly in the hands of f'u1'l'ign artist~. 
Cihlw1·, GilJUons, Rys1J1·ark, Srliccmakcr, RniJiJlac. an1l 
some ollir1·s, we1·c cmployrd on all puiJlic occasions to 
the t•xdu sion of 11ath·e al'fo;ts. 

The p1·inripal wol'l~s of CiUber, are the statues 011 the 
front nf Bccllam. those of srvcral of our kings round tlie 
Hoyal Excl1:.rngc, and nthrrs at Chatswort~h an11 Cam
bri<lgc. He \\as the father of tile celebrate<l d1·amatic 
w1·itc1· Colley Cihhcr. 

Qf G1·i11li11g Giltl.tons is a statue in bronze of James 
IT. now in Scotland-yanl. in the Roman costume. In 
minute 01·1Hunenls, can·ed in wo°'l, Gi!Jhons has few 
criuals. His works of that kind are frequrnt: some of 
the best a1·c at Loni Eg1·cment's at Prtworth, Windsor, 
and the. duke of :\orfulk':-:i at Holm J~accy. In the chapel 
of Tr·inity-rolkgc, Oxfo1·i.l, are other striking lll'Oofs of 
his gi:ni11s. 

Rysl.H·ark'::; first ap11rnranre in England was about 
the year 1 ;-~O, when the statuaries of Pa1·is, particulal'
]y Le Pauh·e, Yanrllwc, Doucliar<lon, nnd Le Gros, cn
j~ycd tl1c li1·st l'l"p11ta.tio11, an1l hacl many scholar8, whose 
in\'cntio11 was cxhamitrd in the classical fopperies of the 
l'O)'al garJcng. \VhtH'C\'Cl' he acqnire!I the clements of 
l1is art, he diciplayc<l talents of a masterly artist in En
gTan<l. His bMnze rquC'strian statue of king 'Villiam 
at Bl'istol, anti his monumrnt of Uisliop ffough in Wor
cestcr-caUu:-,Ji·al, are cou11t<'tl among his supe1·i<11· works. 

Some of tile busts hy his hand a~·c, Jolin Ilalio!, king 
of Scots, at Ilalio) rollr.c;-e; Alfred, at the univrrsity, 
finis\Jcd by Wilton; Gil.ihs, the architect, in the Radcliff 
liln·a1·y: Dr. R. Frientl. a1Thhishop Bo11iter, and prnha
hly the busts of Gco1·1;c I. and 11. at CJ11·ist-rhu1·ch. 

Sclicemakers has left nLrnY valuable works: his statue 
'1l r Shaksp<'a1·e, on the mom;ment of our immo1·tal hard, 
in Westminstc1'-ahbey, p;·oc111·ed him the greatest cele
brity. 

Roul>illac was a native of Lyons, a city which l1as 
ginn hil'th to srHral Frrnrh sculptiws; tn Coyse,,.ox, 
N. Coustou, aud I' Amou1·cux, the cotcmporary or Rou
billar, aJJr! with some pr·obability Iii~ fellnw-srholar un
ller Cou'itou. 1'here is a want of simplicity in the 
works of this artist, from which the cckl>1·ated statue of 
Newton at T1·j11ity-colkge, Camb1·idgc, is by nu means 
exempt. 

M1·. Ni~litingalc's monument in Vi7cstmimtcr-ablJey, 
·says '-Yalpolc, although finrly thought and well exr.rutc<.I, 
is mol'e thl'atric than sl'pukl1ral. 

At Chl'istchu1·ch are finr lrnsts of Dr. Matthew Lee, 
Dr. R. F1·ewen. a11<l om• oftlte Founders at All-souls. 

Since the time of the fonign al'tists above mcntir:ned, 
nmny e1ai11rnt English sculptors have appeared, "hose 
WOl'ks a1·e to lJr found in our churclics and othrr puUlic 
buildings. ''ilt11n, Noll e- kens, Banks, Bacon, Flax111au, 
'Vc<.;tmaf'ott, arr some of the most conspicuous names uf 
our modrrn srhnnl. 'Vilt1m executed some good mimu
mcuts in W cstminste!"-.abhry; N ullekeos has established 
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~,~;;~.;: 1~1fi!~ ~;~1~~~~d11;~:i~,~~~1~;l;r~l~ong life of constant 

Tia· charnrtrl'isfir mf'rits or Banks and Daron are 
11rns drsnibrd by Mr. Hoarr, in his Inriniry into the 
State of 'fhe Arts in England. u Banks \\a>; among those 

· \\ho mo~t Zf'alously sougl1t thr f'nlargemrnt of' prul'rs
sional kno" ledge in the stort'S of Rnmr. A mind a1·tlrntly 
roused to comp<'tition with the wol'ks of ('XCCilf'11Cc which 
lie beheld, a1Hl n hand train<'d from infancy to a really 
exprr.i;;sion of'ltis ronceptio11s, im11artcd to his produc
tions au air of ancient art. 

"Ranm's genius w::is nf native growtl1; he traversed 
no distant rc,gions fOr in1pr•o\'{'!l1rnt of' his a11t, but di·cw 
from t.hc l'l'Sf'arrhrs of otl1c1·s sufllcirnt food for an active 
and rrndy rancy. His cnnet·ptions \Yerc (]tiick and spark
ling, his execution polished, and his whole work charac
tcristirally graceful." 

The sculpture of Flaxman dl'tH1tcs a chaste and cor
rect taste, founded on themustcl'itical study of tile works 
of Gn·cian ai·t. 

w·cstnrncott is an able pupil of the. Vrnctian Cano,·a. 
England also boasts hl'r female st:ulptu1·s. The Hon. 

Mi's. Damer, nntl tlie illust1·ious actress Siddons, ha,·e 
.sho\\ n distinguishrd talrnts in this art. 

SCURVY. See i\1Eo1c1NE. 

SCUTAGE was anriently a tax imposrd on sue!! as 
J1eld lands, &c. by knight"s service, towai·tls fur11ishirig 
the king's a1'm)': henrescutagio hab('ntlo \'as a writ !hat 
Jay for th<' king, or other lor·tl, against tenant~ holding 
bJ knight's srnice, to serve in person, or seud a suffi
cient man in their room, or pay a certain sum, &c. 

SCUTELLARIA, scull-cap, a genus of the gymno
sprrmia ortler, in the didynamia class of plants, and in 
the natural mrthod ranking untlrr the 40th order, pcrso
natre. The calyx is sho1't~ tubulateJ, has the month cn
tit·c, antl close after flowering. Tlie1·e a1·c two species 
in Britain, thl· galericulata and minol'. 1. The galrricu
lata. blue scull-rap, or hooded willow-he1·b. It grows on 
the hanks of rivt"rs antl Jakes, is hitter, and ha~ a ga1·lic 
smell. 2. Mino1·, little red scull-cap, or willow-hel'b. 
Tt1e stalks are about eight inches high; the kans are 
heart-shap1 cl, oval; the flowers arc p111·plc. It grows in 
fens, and on the sides of Jakes. Thc1·c arc fourteen other 
sprrie~. 

SCUTTLES, in a ship, square holes cut in the deck, 
big rnougb tn let in the body of a 111an, serving to let 
people clown into any room below upon orrac;ion, or from 
011e dcrk to anntlic-r. They a1·e gl'nerally brfore lhc 
main-mast, before tlie knight in the fnre-castlc; in the 
gun-room, to go down to the stern.sherts; in tlw mnnd
lwusr, to go down into tlte- cnptain's rah in, wlirn fo1·ced 
by the rncmy in a fight aloft. Tliero are also some 
smallc1· srutt!es, which have gratings ont• them: ancl all 
of 1 ll(•m haYC' COVt'l'S that people may not J'alJ down through 
th<'m in the night. 

Scuttle is also a name ghren those little windows and 
long hnlrs wllich arc cut out in cabins to Jet in light. 

SCYLLARUS, a genus of insects, arrnnling to Fa~ 
bt·irius~ or llie order aptera; but by t!i,• Li1111rean S.\sfrm 
it is ranked with the gc1rns cancer. See Plate CXXI. 
Nat. Ilist. fig. S58. 

SCYLLH.A. a gruus of insects of the order vermes 
ml11lusca. The ,generic character is, lJut.ly compressed, 
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and gt'oovrtl along the I.lark; mouth corn~isting of a ~cr
Jninal toutliless aprrturc; tentac:ula three on each sulc, 
and plarctl beneath. 'There are two species. . 

SCYTl:lROPS, a genus of bil'tls of the ol'tlCI' p1cre. 
The grneric cl1aJ'acte~· is. bill large, convex, s.harp-edge.11, 
channrl!ed at the snlcs, hooked at the po111t; nost1·1ls 
naked, rounded at the base of the bill; tongue ca1·tilagi
nous, split at thr. 11oint; feet climbers. The1·e.is but a 
single species, viz the 11sittacus, which inhalnts New 
Suuth Wales; the size of arrow, but from the length of 
the tail mcasuns 26 inches long. 

SEA, in a strict sense. signifies a large portion of wa
ter i\lmust su1·1·u11ndcd IJv land, as the Baltic and i\ledi
tcnanean Sl'as: but it iS frequently used for that vast 
hotly of water which encompasses the whole earth. See 
Oo~AN. 

'Vhat propo1·tion the superficies of the sea bears to that 
Qf the lam..I, cannot easily Lte ascC'rtained. Buffon has 
supposed that the surface of ou1· globe i~ rqually dividt'<l 
brt\\Ct>n land anll water, and has acrnrdingly calcuJateLI 
the sup<'dicies of the sea to be 85,490,506 squat·e milC'S. 
But it is now well known that the ocean cnve1·s much 
more than half of the radh"s surface. Buffon believed 
thC' existence> of a vast soutlH'rn continent, whif'h captain 
Cook has shown to be Yisionary. It was this C'ircum
stanCe whirh miskil him. According to the most accu
rate ob~;crvalious hithrl'to made, the surfare ol' the sea 
i.r~ In the laud as th1·C'l'· to one; the ocean, therefore, rx
tr111ls onr t 2B,235.i59 square mill's, supp11sin.i; the s11-
11r1·lici<•s of tlic '"lwlr glohc to bl· 170.981,01 2 srprn.1·e 
miks. To ascCl'lain the depth of Ilic sea is 111till mnrc 
ditliruH tlrnu its superficirs; both on account of the nu~ 
mc1·ous exprrimrnts which ii. wrn1ld hr necrs!'la1·y t.o nrn.ke, 
and the \\ant of propr1· insll•1111H'nts fn1· th;tl, purpose. 
Il<'HllHI a ('<'l'lain rkpth the sra has hitherto h<'rn f'ound 
u11fotho1nal.de; a11d though S<'Vf't•al \'t'I')' in~Pninus me
thods have Uren c1rnfriHd to ohviaie this diffirnlty. none 
,,f llH'lll ha"i rom pll'td." :\llS\\'('l 0C'd 1.hr r111·pose. We know 
i11 g1·11cral that the flt·plli of the sra i11c1·rasrs ~'l'aflnally 
as "r l<'Cn·" thr sho1·1·; hut if tl1is rm1fin11cd hryonil a 
fl'L'lnin 11isla11rr. 1\u· dPpfh in tlw middle of tlir ocran 
woultl h t~ p1·oilip;ious. Trnll•etl thr nnmrroos islantli.; cnr·y 
when· c.;caU1Tc·fl in tht• sra ilemon<;tl'a1e tliC' contr:u·r. !iv 
shn\\in~ us tl1at lht• h11tlorn of llw w;il<'t' is 11nrt11iai lik.e 
Urn latul: and tliat. so far fl'nm nuiformly si11ki11e;-. it 
somrlimC's !'i.i;;rH i11to lofty mountains. Jr the cli·pth of the 
sc•a i . .., i11 Jll 'opo1·fo111 to Ilic rlrYation nf tlir land. a'l lrns 
gr1u•1·:dlJ hcrn s1q1110sf'il, its p;rt>afcst depth will n11t ex
Cl'('1l (j, "· 01· six miles. fn1· tli<'rl'· is nn mountain six miles 
)l<'l'JIC'1Hli rul:11· al>nH tlie IPnl of the sea. Tli r iwa hns 
111·vc1· IH'l'll art11all.v so111Hlr<l to a gr-eate-1· d(•pth than n 
mih· ;ind s ixt.'-~·lix revt; rvrry thing h~·yon1l that fh e1·c
furr l'<'st., c•11fil·l'l_r 11pn11 rnn.icrt111·e anrl an::t.ln.~if' a l 1·1•a
so11iu.!.!.'. whkh 0111.!;ht 11<',·r1· to br admitted to detn:ninc 
n si11glr p1ii11t tii:'11 · rnn hr HSCC'l'ta inrtl by expl'1·imr11t. hr~ 
causr. \\ l1r11 aclmittrrl. thn' l1avP tnn oftrn lt> d tn fr1l!i!e 
co11c111~i111is. Alon~ fltP coast'l , whl'rC' tl1e 11i•ptl1 of the 
st•a is in ~1'll<'l'ill wt·ll knnwn. it has alway~ hc<'n fn111HI 
)ll'OJIOl'li u11rd to tlil' )J('ight of tis!' ~horr; "lll'n thr CO:l'lt 
p., liigh a11d mountainous. rhr sea tlrat washt·s it is 1krp; 
·w lll'n. 011 1111" r1111t1·arv, tl1<' coalit i<t low. th" wah'r i<t 
shallow. \\-lll'tl1t•r this nnalngy holds 2t a tli~tanc~ from 
tlll' slrnrr. t~xpcl'imcJJts alonl" rau tlctC:l'tni1ir. 
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To calculate the quantity of wate1• contained in the 
sea, while its drpth is unknown, is impos.r;ible. But if we 
suppose '"ith Butron that its medium di:ptli is the fou1·th 
part or a mile, the ocean, if its supe l'ficies is 128,235,759 
square miles, will contain .'.l2,058,9S9.75 cuUic miles of 
water. 

Let us now endeavour to compute the quantity of water 
which is constantly discharged into thn sea. For tllis 
purpose let us take a rirnr \\ ho~e nlocity ri~cl quantity 
of water are known, the Po, fu1· 111stance, wl11ch, accord
ing to Riccioli, is J 000 t'cet (0 1· JOO perchri:t o~· Bo11lo .~~1c) 
broad, te11 feet deep, ancl r·uns at the 1·ate ot fou1· n11h·s 
in an hour; consequently that l'iw•:1· tlisch<\l'ges i1ito the 
sea 200,000 cubic pr1·ches of watn in an hour, or 4.800, 
000 in a ilay. A rul>ic mile ro11tains 125,000,000 cubic 
prrches; the Po thel'efore will take twen1y-six days to 
discharge a cubic mile or watel' into the sea. L c·t us 
now suppose, what is perhaps not very fa1· from the 
truth. that the quantity t;f water whirh the sea rcreirn~ 
from the 1·ivers in any countl'y isproportionrd to the ex
tent of that country. Tlie Po from its origin to its mouth 
travrrses a country 380 milf's Jong, and the riv~rs which 
fall into it on cve1·y sidr rise from sources ahout sixty 
mil1·s distant from it. The Po, thc1·efort·. and the r·ivers 
whif'h it rereives, water a count1·y of 45,600 square 
mile~. Now s inre the whole sup{'l'liries of tile dry Janel 
is about 42.745,255 srprn1·e mil!'s. it follows, from onr 
suppm;ilion. that thr rprn.ntity of wakr disrhargrtl by all 
th<' rive1·s in the world. i11 one day, is thirty-six cubic 
milrs. If, tl1ercfore, the sPa co1d11.ins S2.058,9S9 cubic 
milrs of water, it W''uld t~1kr all the r·iv ers in the worlll 
2-1-39 yea1·s to tlischar~e an equal lpnrntit_v. 

It. may sc!'m suqH·isin.; tlwt the sea. s ince it is conti
nually rerrivi11~ s11cl1 au immense s~q1ply of wat<'r, does 
not visii.Jly inrrrasc, and at last ronr tlie whole earth. 
But our surprise \\·ill cca.r;r, if we cnnsidrr 1hat the 
1·ivers themsrlv<'s arc supplicil from lhe sra, ancl that 
thf'y do nothin~ mo1·c than ral'l'y bark those watns 
wh!l'h tlir orr::rn is co11tin11ally lavishin.!';' 11p ·111 the ra1·th. 
Dr. HallC'.Y has dcmonstnited lliat tlic vapo111·s raised 
from th<' s•·a and transpnrtc1l upon laud tll'C snffiriPnt to 
111~intain all Ilic rin1·s in the wrwld. The simplirity of 
l111s grrat p1·ocess is astonishing-: lh~ .c:oca nrit onlv con
tH·cts <lic:;!:u1~ ."nunlrics. arn_I l'<'11dc1·s it. easy In tra;l!!Of)ort 
tl_i". commoJit:es of nni' 1talint1 to anothrt", bnt its watrr~ 
1·1 :rn1g in thr ili1· dr~r!'111l i11 sl1nwrrs lo fntili~r the C'a1·th 
a!11l 11ourish thC ,·cg- 1 ~1:.t1!0 kin1-;rlom, aml cnllerting into 
1·1vc1·s Huw 011wa1·1ls, Uringin~ fel'!ility anrl wealth and 
c11mmc1Tr along- with them, nntl agai11 1·cturn to tile sea 
to rt•pca t tlu' ~rn.me 1·nullfl. 

As the sea rn\·crs so r.;1·eat a po1·tio11 of tl1c glohe, we 
i;d111uld no dn11!it, hv rxplnl'ing its bo1tnm, clisrn\'f':• a va'3t 
ni1mlic1· of it1fr1· rs!ing pa1·tir11lnrs: Unl' .. rturfat<>Jv, in tliu 
g1·(·atcr part of the ocran this has hillwr·tn bl·1•11 i1npos.qi
blt'. l 1ut. 1111\\'l"\'C'I', iias iJ<'en f>Xillllint•fl; a11d the 1Jis. 
covr1·h•s "hirll tliis rxnmin:ltiun has p1·nclurctl may f'rta
blr us tn fo1·m 110111e i1IP~1 :lt l"ast nf tlu• whole. Tl~<' luit
tom of the sen, as mig-lit hare lll'<'n ro11jert11rrcl iudrr1] 

hrfot·l'haud. ltran; n g1·pat r rsrmlilr111rc to thr s111·1'ac·r nf 
tlie d1·y lane!. ht>i11~. like it. full nl' plai11c;i. 1·nrks. rav<'rHs 
and mnl~nfains; sc~mc of' which a1·f' aUl'npt a11rl t1lmn~l 
vr1·pc111lirn_la1·, wlnlc others rise \\ ith a ~l'ntlr il•'(' li\'itv 
anti somct11nrs towrt· al.Jore the water am.I form islands: 
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;\"either do the m•tel'ial• dilfur wliich conipose the bot-
1um of' the sea and the basis of the <l1·y land. If we dig 
to a considerable dr11tli in any pal't of the earth, we uni· 
fol'mly meet with rock; the same thing holds in the sea. 
The strata too are ol' the same kind, disposed in the 
same mannrr, ancl form indeed but one whole. The same 
:kind of mi11e1·al and bituminous substancrs are also 
fount.I interSJlersed with these sfrata; and it is to them 
Jll'ob•bly that the sea is indebted for its bitter taste. 
Ove1· these n•tural •11d origin•! strata an artifirial bed 
h•s pretty generally been formed, composed of ditfere11t 
matel'ials in different places. It consists frequently of 
tnuddy tal'tareous substances firmly cemented together, 
sometimes of shells or coral red11ccll to powller, and 
near the mouths of rivers it is generally composed or fine 
sand or granl. 

'J'hr.occan differs more in saltness in different climates 
towa1·<ls the cquato1· than nearer the poles. 'fl1is seems to 
arise from the dilfcrent (1uantitics of water which are eva· 
po1·ated, in p1·01u11tion to those which fall in i·ain. One 
1wuntl of sea-water in the Baltic yields about a quart~r 
of an ounce of salt; near Holland half an ounce; and m 
the British seas about two ounces. Doyle has also ol.J. 
sen ed, that in places of g1·eat depth the w•te1• is saltest 
at 1hc bostom. 

In the voyage made towards the north pole in .t 775, it 
\Yas found that tl1e sea-water at the Nore contained not 
quite one thirty.sixth of salt; at the back 'of Y:u•mouth 
sands, not quite one thirty-sccorul; off Flamborough 
llead, ·rather more than one twc11ty-11inth; off Scotlan<l, 
1·ather ' less than one twenty-ninth; latitu<lc 74°, at sea, 
one twenty-ninth; and in latitude 78°, rather kss than 
onf' twenty-eighth. 

rrhe cause of the sallness of the ocean has been a sub
ject ol' investigation among philosophe~·s in almost all 
ages, but it still remains in great obscurity. 'rhe1·e can 
I.le little doubt that a l.trgc quantity of saline matter ex
isted in this glnbe from the Cl'cation; anti, at this d~y, 
,..,.e find immeusc l.icds ofsal gem, or commousalt, burrnll 
in the earth, 11articularly at C1·acow; but whether these 
1·01lections ham been dCl'i,•ed from the ocean, and depo
site-tl in consequence al' lhe evaporation of its wate•:s in 
certain circumstances; 01• whether the ocean \vas itself 
originally fresh, and rereivrd its salt from collections of 
saline matter, situated at its l.iotfom, or from that brought 
t1y the iuOux of 1·ivcrs; cannot 110\v be asce1·taincd. No 
41rcm•odC' obsel'\'atio11s on the dcgTec of saltness of the 
ocean in partirulat· latitudes were made till the present 
n~ntury, and it is not possible, thl'refol'c, .to asccrt~in 
wh at was the stat~ of the sea at any consulcl'able <.hs
tnnce of time, nor, consecp1cntly, whr.ther its degree of 
fialtness incrrascs, tlcc·casrs, 01· is stationary. F'rom 
d irft>1·c11ces among aq·uatic ani111als, however, some ~f 
"hich sel' IH adapted to salt watcl', and some to fresh, at 
is pr()l.laLlr , that IJuth these statt•s of wa.tcr. existed from 
the crration of the world. \Ve knuw, 1t 1s true, that 
some kiuds of fish, as salmon, at·c capalllc of existing 
both iu fresh aml in salt watc1·, and that hahil has a pow
erful iufl.Jcnce OVl'l' all anim:ils; but this is uot sufficient 
to 1 efu ~e the main fact, that some kinds of fish thrh·e 
cnly in c; :ilt water. others i~i fresh; some in standing pools, 
and otl!ers in r~pid currents. 

'fbat excclleut ph>losop~cr aml chemfst, the bishop 

of Landaff, has 1•ecommen11cd a rnost simple am1 •('aqf 
mode uf asccrtairJug the Si\ltnrss of the sea in any lati
tude; and as the language, in point of vr1·spir:uity and 
correctness, cannot be improveU, we take the liberty of 
inserting it in his own \\Orl.1s: 

" As it is not C'vrry person \'ho can make liimsrlf l'X· 
pert in the ll"iC of the common means of estimating the 
quanlity of salt contained in sra-watcr, I will mention a 
method of doing it which is so ea~y and simple, that 
every c~Jmmon sailor ~ay unde1·stand an~ practise it, 
and winch, from the trials I have made of 1t, seems to be 
as exact a method as •ny tl1at has yet been thought of. 
Take a clean to\\el or •ny other piece of cloth, dry it 
well in the snn or before the fire, then weigh it accu
rately, and note down its weight; dip it in the sea water 
and when taken out, wri~g it .a ~ittle .till it will not drip: 
when hung up to d1·y; weigh it m this wet state, then 
dl'y it either in the sun or at the fire, and, when it is per
fectly dry, weigh it again. The excess of the weight or 
the wetted cloth above its original weight, is the weight 
of the sea-water imbibed by the cloth; and the excess of 
the weight of the cloth after being dried, above its origi
nal weight, is the we~ght ?f the s_alt ret•in~d by the cloth; 
and by comparing this weight with the weight of the S<a
watcr imbibed by the cloth, we obtain the proportion of 
salt contained in that species of sea-water. 

" Whoever untlertakes to ascertain the quantity of 
salt contained in sea~water, either by thls or nny othrr 
method, would do well to observe the state of the weather 
preceding the time when the sea-water is taken out of 
the sea, for the quantity of salt contained in the watC\' 
near the surface may be influenccl.1 ~otli by the antece. 
tlent moistu1·e and the antecet.lent heat ~1f the atmosphere 

1 
Whether the soa is salter or not at clitferent deptl1s, 

notwithstanding Mr. Boyle's 01Jse1·vatio11s before quoted, 
has not yet been pl'ope1·ly asce1·tained; but that il~ tcm .. 
peraturc varies consil.1erably in proportion to the deptb 
we have decisive iwoof. 

"With respect to the temper•ture," says bishop Wat
son, " of the sea at diffc1·ent <lrpths, it seems rea&onable 
enough to suppose, that in summer time it will be hotter 
at the smface than at any consitlc1·able depth below it, 
and that in winter it will be colder. 

":Mr. 'Vales describes the insh•ument he ma!le use of 
fo1· trying the temperature orthc sea at diffi:1·e11t l.1eptlis, 
in the following terms: 'The apparatus for trying the 
sea-water at different <lepths cousisted ol' a square wood
en tube of about eighteen inches Ion.':; an1l three in::hes 
square externally. It w•s fitted with a valve •t the bot
tom, and anotlici· at the top, anti had a confrirnnce for 
sus1icnding the tl1ermomcte1· exactly in the mid<llc or it. 
When it was used it was fa.slcnet.I to tl1e dcrp sca-liue, 
just abo\'C ~the lead, so tl1at all the way as it dcscendC'tl 
the watel' had a free passage tln·o:ig-h it, by means of th(' 
vah·es \\ l1ich were then both open; but the i11sta11t it Lie
gan to be <lrawn up, both the rnlves closed by the Jlft'S· 

su1·e of the water and of cour!'le the thermometer "as 
b1·ought up in a body of water of the same temperature 
with that it was let down to.' 'Vit11 this i11st1·ument, 
which is much the same with one formerly <lrsrt'ibcd by 
Mr. Boyle, in his observations about the saltness of the 
sea, water was fetched t•p from different de1it11s, •Rd its 
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timperature accurately noticed, in different seasons and 
latitudes. 

"August 27, 1772, south latitude 240 40'. The heat 
of the air was 72h-of the water at the surface 70,-of 
water from the depth of BO fathoms 68. 

"December 27, 1772, south latitude 58', 21'. The 
heat of the ait· was 31,-of the water at the smface s2, 
-of water from the depth of t 60 fathoms 33!. 

"In the voyage to the high northern latitudes before 
mentioned, they made use of a bottle to bring up water 
from the bottom, which is thus described: •The bottle 
had a coating of wool, three inches thick, which was 
wra11ped up in an oiled skin, anll let into a leather purse, 
nnd the whole inclosed in a well-11itched canvas hag, firm
ly tied to the mouth of the bottle, so t~at not a d1•op of 
water could penetrate to its surface. A hit of lead shap
ed like a cone, with its base downwards, and a cord fix
ed to its small end, was put into the bottle; and a piece 
of valve Jeathe1', with half a dozen slips of thin bladder, 
wel'e strung on the cord, which, when pulled, effectual
ly corked the bottle on the inside.' We have liere pui 
down two of the experiments which were made during 
that-voyage. 

"August 4, 1773, north latitude so•. 30'. The heat 
of the air was 32,-of the water at the surface s6,-of 
water fetched up from the depth of 60 faU10111s under the 
ice 39. 

"September 4, 1773, north latitude 65°. The heat 
of the air was 66h of the water at the surface 55,-of 
wa1er from the depth or 683 fathoms 40. 

" lt appears from all these experiments that, when 
the atmosphere 'l'•s hotter than the surface of the sea, 
i)le s npe1•firial wate.r was hotte1· than that at a great 
depth: and when the atmosphere was colder than the 
au 1-facc of the sea~. it is c.wident that the superficial water 
was somewhat colder than at a considerable distance ·be· 
low it." 

Sea-water may be rendered fresh by freezing, which 
excludes or prfcipitafes the saline particles; or by distil. 
lation, which leaves the salt in a mass at the bottom of 
the vessel. Upon these ]>rinciples, a mode of obtaining 
a supply of fresh water at sea was r ecom mended some 
years ago to thr admiralty, by Dr. Irving. It consisted 
in only adapting a tin tube of suitable dimensions to the 
lid of the common ship's kettle, and condensing the steam 
in a hogshead which served as a receiver. By this mode 
a supply of twenty-he gallons of fresh water per haul' 
might be obtained from the kettle of one of onr ships of 
war. 

The sea shall be open by the laws of England, to all 
merchants. The main sea be11c"th the low.water mal'k, 
and round England, is part ot' England, fur there the ad. 
miralty hasj111·islliction. t Inst. 160. 

SEAL, is eithrr in wax, impressed wh'1 a devise and 
attaclirLI to dl'edi;, &c. or tile i11strumcntvli1h which the 
wax is impresi-ml . Sealing of' a d~etl, is an essential 
pat't of it; for if a writing is not sealc<l, it can nut be a 
tkc<l. Sec DEED. 

SEALER, an uffi c· rr in chancery, appointed by the lor<l 
e hann: ll111· or krrpt~ r of the s-reat seal. to seal the writs 
anti instt'umrnts t lu 1·0 made i11 i1is prO'scnce. 

S.1£AL1NG, in architecture, the fixing a piece of wood 
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or iron in a waH with plaister, mortar, cement, lead, amt 
other solid binding. 

SEAMEN: by \'arious statutes, sailors having served 
the king for a limited time, are free to use any t rade 01• 

profession, in any town of the kingdom, excrpt in Ox
ford or Cambridge. 

By 2 Geo. II. c. 36, made perpetual by 2 Geo. III. r. 
31, no master of any vessel shall carry to sea any sea
man, his own apprentices excepted, without first entct·· 
iug into an agreement with such seaman for his wages: 
such agreement to be macJe in writing, and to dedat'e 
what wages such seaman is to receirn <luring the whole 
of the voyage, or for such time as shall be thcl'ein agreed 
upon; and such agreement shall also express the voyage 
for which such seaman was shipped to perform the samr. 
The provisiono of this act are enforced by a penalty of ten 
pounds for each marinCJ' carried to sea without such 
agreement, to be forfeited by the master to the use &f 
Greenwich-l1ospita1. This agt•ee1ncnt is to be signed 
by eachJmariner within three Uays after entering on board 
such ship, and is, when cxccutecJ, bincJing on all parties. 

SEAM or SEME of com, is a measu1·e of eight bush
els. 

SEAM ef glass, the quantity of 120 pound, or 24 stones 
each five pouncJs weight. The seam of woocl is a horsc
load. 

SEAMS of a ship, are places where hel' planks meet 
and join together. There is also a kind of peculiar seam 
in the sowing of sails, which they call 1nonk-scam; the 
other seam of a sail is the round seam, so called from its 
being round like the common seams. 

SEARCHER, an officer of the customs, whose busi 
ness is to search and examine all ships outward-bound, 
to see whethe1· they have any prohibited or unaccustom ed 
goods on board. 

SEASIN, pr SEAS ING, in a ship, the name of a rope 
by which the boat 1·idcs by the •hip's sides when in the 
ha1·bour, &c. 

SEBATS. As the sebacic acid was, strictly speak
ing, unknown till the late experiments of Tlwna1·U, the 
description of the scbats published by former chemists 
cannot be admitted as exact till they al'e verified by a 
new examinatiou. Thrse salts of co1u·sc are unknown, 
if we except the fen· facts pointed out by Thenarll. Tl1i~ 

chemist, howcrnr, has announced his intcutiou of publish* 
iog a dctailci l acco1111t of tl1t:m. 

I. When sd1acic aci<l is th-opt into barytes water, liirrn 
water, or strontian water, it docs not rentl cr these liquitlri 
t1u·liid. Ilence we learn, that the sebats of the alkaliue 
earths are soluble in water. 

2. The alkaline scbats are likewise soluble. Seliat of 
potass has Htlc taste, tloes not attract moisture from the 
air; ancJ when s11lpl1111·ic, uiti·ic, 01· muriatic acid is pour
ed ~11011 it, Sl'bacic acid i" cl cpos i te~. \Vhen the concen
trated solution of this salt is mixed with a11y of thrsc 
acit1s, it becomes suHd from the cr·ystallization or the sc
bacic acid. 

SEHACIC ACID. Chemists ha<l long suspected thnl 
a11 acid coultl IJc olJtainctl from tallow, 011 account of the 
anid nature or the fumes which it t:mitc~ at a high trm-
1>c1·ature; but it was M. G-l'l1tzmachcr who fu'St treated 
of it yarti c~larly in a tlissc;'lation D e o~sium Me<lul!a, 
pulJhshe<l lll 1748. i\lr. Rhodes 1nentio11ed it in 1755; 
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Srp;n"r publislirll a d is1:;r1·tatio11 on it in 17.54; anJ Cn11 
c• xamin <' d its propr 1·t it•s n1·y full)' in two d1SSL'l'tatious 
pu1Jl 1:-i l1l'<l i11 th e l'h i lo<;r )phiral Transar ti1J11'i for 1.780 
tt nd l 7d·~ . It was callt•U at fit·;:;t acitl ut' fat, a11<l alter
\\ a1·ds Sl'ha <: ic acid. 

llut al th e peri~d whr n these chemi sts m:uk thrir ex
tH·1 ·i1111·111!-!, tltc cha1·:u·tc1·isti c propertil's ot the c.Jiftt.·1·ent 
a r i1J.., \\Ht' 11ol suflh.:irntly known to enable thl'lll to tlis
li11~11i s h adds from each utlw1· with 1n·rr i'i in11. 'l'hcnal'll 
c·xa111im•t l tin:: s11hjrct in 1801, t1 ·ietl all th e p1·ocesscs of 
Crl'll a11il (iuyto'u Morveau, and found that the acids 
pt•ocut·ril hy tl1cm "t•re citl1rr ardir, 01· the aci1l employ
t'll in tlw 1u·occss. Heal iwbacic acitl hacl hitherto t•scap
c:tl tltc cx.uuinatlun ot' <' hemists. lt may be proru1·ctl by 
the folluwiug mctliud, fu1· \\hich we arc i11dcbtcc.I tu The· 
n:ud. 

I. Distil hog's lard, wa<.;h the p1·oduct with hot water, 
,.rparale thi-i \\.ate1·, and tlru11 into it acctat of lead. A 
flaky 'Precipitat e a11pea1·s, which is to he washctl antl 
th·1ed, mind \\i11i s 11 l11huric acid, antl heated. A melt
ed sul>stance analngm1s to f'at, swims 011 the sul'f'aCl' , 
\\ hirh is to l.Je ca1·cfully srparatcd. This su~-.tance is 
scbal'ic :1.dd. It may I.Jc c.lb~oh• cd in hot wah'r, allll 011 

cooling nystallinc 11ccdlcs a1·c llcpositl·d. Thi-; ar id may 
be obtairw<l also l.Jy cva1rn1·ating the wakr cmpluyctl in 
washing the product nl' tlbtill,·t..1 hog's la1·d. Ur this wa
te1· may I.Jc sat111·alc1\ \\ i h pota:)s, and afterw:U"tls pl'e
cipilMcd with acetat ul' lead as abon. lts prupe1·Lies arc 
the full •m111g. 

2. It has 1111 smclJ, it"I taste is slightly acid, an :) it red
dens the ti11ctu1·e uf ll11·nsulc. \\'lien llr.ttcd it melts like 
tallow. It is solul.Jlc in cold, l.rnt much more solul!le in 
hot watr1·. Boiling watc1· satu1·ated with it becomes solid 
on couli11g; alroliul also clissolves it abu1ul~11tly: lt Cl'YS· 
Lallizcs in nl'elllcs; but hy Jll'Opcr prcca11t101,s 1t may be 
obtainl'<l i11 long, h11·ge, am.I \'Cl'Y l.Jrilliaut 11latri:;. 

It occasions a prcdpitatc in the acrtat ancl nilrat of 
lead, the 11itrat of sih l'I', tile acl"tat and niu·at of mer
cu1·y. It forms prculiar salts with tl1ealkalics ancl earths. 
Jt dues not 1·c11dcr lime watCI', barytes, 01· strontian wa
t<'I' tu1·Uid. Scl.Jat of potass has little taste, docs not at
trart muistul'e 1"1·om the ;1ir; and when sulphuric, nitric, 
nr muriatir acid is puun·U upon it, sehacic acid)s Uepo-
1;itC'd: \\ l1r11 its solution is com:ent1·ated anti mixed \\ith 
a11y nnr nl" these acids it l.Jccomes solid. 
s~:CALE, rye. a grnus ol" the digynia order, in the 

triantl1·ia class of 11la111s; anti in the natural method 
ranking under· the 4th 01'{ler, g1·amina. The ra1yx is a 
glumc of two leaves, \d1ich are opposite to oue anulher, 
c1·ect, linear, pointed, and less thau the corolla. The 
rnrolla cousists of two "·ahes, the exte1·ior ut' which 
enc.ls in a heard. Tl1e1·e arc four species: the villosum, 
m·icntale, creticum, a11d cercale. Tile villusum, or \\ood 
rye-grass, is distinguislwd tJy a calyx with wedge-shap
ed scales, and by thP fringe uf' the glume bdng woolly. 
'fhe glumcs of the orirntale are shaggy, aml the scales of 
the calyx are shaprd like a11 awl. The glumes oftl1e cre
ticum a1·e fringed on the outside. The cerr ale, or com
mon rye, has glumes with rough f'1·inges. It is a native 
of llic isla11d of Candi~, was i11tl-oduced into :E11gland 
many a.~es ago, and is the only species or rye culrivated 
in this kingdom. There are, howcve1·, two var-ietics, the 
\\inter aml spring rye. 
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1:"he winte!· rJr, w~ikh is la1·g<'r in the grain than tlic 
spr111g 1·yr, is sowu LI autumn at the same tt111l' '' ith 
\\heat, aud sometimes mixctl with it; I.Jut ns tile r.F· 1·i· 
pl'ns soonc1· tlian the wheat, this method must he Hry 
cxcrptio11ablc. The ~pr'ing rye is SfJ\\11 aloug \\it ti Ilic 
oats, aud usually ripc11s as soon as tlic wi11tn J'Jt'; lJut 
the ~1·ain p1·uduced is lighte1·, a11t.I it is thercfu1·c sl'lc.lom 
su" 111..·xcl'pt where the autumual c1·up has foiled. 

UJe is rommonly sown 011 puu1·, d1·y, lii11rstonr, or 
sa11dy soils, whr1·c wheat will not thrin. Hy continu. 
in.g to sow it 01.1 such a soil l'o1· .two or thnc ) ra1· . .;, it 
will at length 1·1pcn a mouth conl1('J' than tlrnt \\liich has 
brrn raised for )Cars on strong cold gro1111d. 

H.yc is commonly used fur bread t'ither alone or mix
ctl with wheat. 'l'llis mixture is called mcslin, and wns 
formerly a \'l'l'Y common crop in sr1mc parts of' UrilR.in. 
l\11" .Ma1·shall trlls us, that the fa1·mc1·s in Yurk.~hit-e 
1.Jcltcvc lhat this mixc<l c1·op is never affected by mildew, 
and that a small quantity ol'rye sown a.!1ong \\ht'at \\ill 
p1'C\'e11t ll11s tkstn1ctivc dise<1RC. RJ c IS much ll!iCd rnr 
l.Jrcad iu some parts of Swedrn and N urn a) l.JJ the pour 
people. About a century ago l')·e-l.J1·ead was 11l'io muth 
~1scd in ~1.. ngland; but, being made of a !Jlack kintl uf I')<', 
1t was ui tl.c :i:rn1c coluu1"., t.:la111111y, very tletcrgl'nt, aml 
co11~c..·q11c11tl) nut so nou1·1sll111.; a-; \\ llt'at. 

H.) c is subjtct. to a cli'icase \\ hith tile French call er
got, and the £uglish horned ryt'; whirh suml·timcs hnp
lJt'llS w~1en a v;~·! hot summer succeeds a 1·ai11J spl'iug. 
Accort.l111g to l 1ssut, hoJ'lletl r·yo is 'iuch as sufkrs an 
irrcgula1· Vt'getatio11 in the middle sub tanc•~ Lctwct·n the 
grain a111l Lite leaf, }ll'oducing an exncsrenre of a br·u\\n· 
is.It co~o111·, al.lout an inch aud a half lung, and two-ll'nlhs 
ot an 111ch broad. Breatl made ol' this kind of I') t• llas a 
nauseous ~c1·id taste, and 1woduc:cs spasmodic and gan 
g1·c11ous dt'iordc1·s. 

bl4:«...:ANT, in gcomrtry, is •~line that cuts another, or 
dh·idt·s 1t into two pa1'ts. Sre Tuwoxo~tBTUY. 

SEC:'=flUM, a genus or the sy11gl' lll'Sia Ul'dl'r, in tlic 
moncec1a class of plantb; and in tlw naturnl method 
ranking under the 34111 <mlcr, cur111·1Jitacr::e. The male 
calyx is qui11q11

1

edenlatc ~nt.l mo11opliyllous; the corolla 
mnnupctalous; t11c five hlil111c11ts a1·c uuit<'d jn an erect 
tul.Je. Ju the fcmlc Howe1· the pi.'itillum is C)'li111friral and 
e1·ect; tile stig111a la1·ge, peltatcc..I, a11d l't'flcrtrd; tlie pcri· 
ca1·piun1 large, O\ al, 11m·c1u;il, fksliy, anc.l unilocul:1r, con. 
tai11111g one _st·c<l. \\l1id1 is smoutl1, compressed, and 
1h•sh). Of tlus there is only one species, viz. the cdulis, 
01· l"l111cho vine. This is cultivated and grows n1·y luxu
riantly i11 many 11laces in Jamaica. Tiie \·ines run and 
spread vc1•y nrnch. '!'lie fruit is boiled, and s,..1·Hd u11 at 
table l.Jy way of greens; and tl1c l'oot 1.f file ohl vine is 
somewhat like a .yam (<lioscorc")• and on being boiled 
01· roasted tastrs t.u·inaceo•rs and whoh•sumr. 

SECUNU, in geo1°:~try, chronolog), &r. the sixtieth 
part of a prinu or minute, wlletlier of a cle.:;r('e, or of au 
lJour: it is deuutcd uy two small arccn :s, Llius ("). 

SECOND, in mu'iic, an intl'l'Vctl of a c1111juint tkgre(". 
'l'he1·c ~U'e four kinds of srcon<l !>. . ·1 ht.· dimini~bed bewnd, 
containing foul' commas; the minor src 011d, consisting of 
five commfts; thr majol' sccoutl, consi~tiug of 11i11c com
mas; au<l the l'Cdundant second, cumpo~ed of a whole 
tone antl a minor semitone. 

SECONDARY, in geneial, something that acts a.. 
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second, Ol' in suborcJination to another. Secontlary circles 
of tlie sphere, are cir(.:les passing through the poles of some 
g1·cat t ircle: thus the mel'iU1ans antl hour-circles ue se· 
condal'ies to the equinoctial. 'TbCl'e ue also secondaries 
passing thl'ough the poles of the ecliptic, by mcaus of 
which all stal'8 are 1·cforrcd to the ecliptic. 

SECONDARY, an officc1· who is secontl, or next to the 
chief olli..:er; as the secondaries to the pruthonutarics in 
tl1t.: co11rts ol' Il. U. and C. B. 

SECltKl'AR Y, an uflicn who by his maste1·'s orders 
,nitcs lcttel's, <lispatchcs, anti other instruments, which 
he renllcrs authentic by his signet. or these there a1·e 
scve1·al kintls; as, 1. Sl'crctaries nf stat-0, who a1·e 00:icc1·s 
that have unde1· thci1· management and direction the 
most impo1·ta11t affai1·s ol' tlic kingdom, and are oUligctl 
coustanLly to attend on the king: they rece1ve and c.Jis
patch whateVCl' comes to their hands, either from tile 
Cl'uwn, tlie church, the army, private grants, part.Jons, 
tlispensations, &c. as likewise pctitlon:s to the sovel'ci;n: 
wliich wlien 1·cad, are returned to them; all which they 
dispatch according to tile direction of the king in cou n
cil. They have authority to commit persons for treason, 
and othc1· offences against tlic state, as conservatu1·s of 
the peace at common law, or as justices of the peace 
throughout the kingdom. They at·e members of the pri\'·y 
and cal.Ji net council, which is schlum or ne,·cr held with
out ouc of them IJcing pl'esent; as to the business and 
correspondence in all parts of this kingdom, it is mana
ged by the secretary for the home department. With 
1·espect to f'orrign affai1·s, the IJusincss is in tile fo1·eign 
ollice. Tlic1·e has l.Jccn lately estalJlishetl a secretary of 
state 'for the wal' dcpa1·tment, which must not Oc con
fnunclcd with the seCl'etary at war. The secretaries 
have each two umler-sccrdaries, and one chief c)e1·k. 
To the sec1·etal'ies of state belong the custody ol that 
seal properly callctl the signet, a11tl the dit·ection of two 
other oflicer~, one called the paper-office, and the other 
tile signet-office. See PAl'EU.-OFFICE an<l SIGSET·OF-
FICE. -

2. Secretary of an eml>assy, a person attending an 
am!Jassa<lor for wl'itiug tlispatchcs relating to the nt'go
tiation. '.fhea-c is a great dilfcrenC"e Oetwel'n the secreta
ry ol' cml>assy, and Ille amlrnssatlo1"'s secreta1·y; the last 
being a domestic 01· menial of the amllassa<lo1·, and the 
fi1·st, a servant or· 1r.iinistcr ol' the p1·iuce. s. The seci'C
tar)' at war, an oflker of the war-ofiice, wlio has two chief 
clc1·ks untlcl' him, tlie last of which is the secretary's 
messenger. There are also secretaries in most of the 
other oflirrs. 

SECl,lETION, in the animal economy, the separation 
of some fluid mixed with the l.Jloo<l by means of the 
gland~. See l'HYSIOLOGY. 

SECUBTJoNs, morbid. In differf'nt diseases to wlii.ch 
the animal bully is subject, various Oui<ls make their ap
pearance whirh tlhJ not previously exist, at least under 
the forms which tl1ry assumr. Thus in the dropsy tltc 
cellular substance, frequently the cavities of the head, 
brrast, or· alidomcn, :m· rilled with a whitish liquid. 
'Vht're ai1y pa1·t of the skin is iJTitated into a 1.Jlistt·1·, the 
intrrval lietwren the rutis and cuticle is tillrd with a 
transtrnrrnt tJuitl; and wlirn any part of llie muscks or 
skiu is w11t111ded, the ul n~1· is Si1011 cuw~n·d with a mattct· 
called pus. Sec Pus. A thin sanics exudes from cancers 
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and cat·ious bones, The liquor of die dropsy is found up· 
on examination to agree almost exactly with the serum 
of the blood. The liquor of blisters is romposed also of 
the same constituents as the sc1·um of blood: from 200 
pal'ts has been obtained by chemical anal> sis 

56 albumen, 
4 mul'iat of soda, 
2 cal'l>onat of soc.Ja, 
2 phosphat of lime, 
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200. 
SECTION, in geometry, denotes a side or surface 

appearing of a body or figure cut by another; or the 
Jllace wl1crc lim•s, planes, &c. cut each otlier. 

The common scctio11 of two planes is always a ri,;ht 
line; IJcing the line supposed to be tlrawn on one plane 
Lly the section of the other, or by its entrance into it. 

St:c'l'ION of a builtling, in a1·chitecturc, is the same 
with its profile; OL' a <ldi11eation uf i1s heights antl depths 
raised on a [!lane, as if the l'alJ1·ic was cut asuudcr to 
discover its insii.Je. 

St:;CTIONS, conic, in geometry. See CONIC SECTION. 
SECTOH., in geometry, is a part of a circle, comprc

hendc<l betwce11 two radii and tile arch; 01· it is a mixetl 
triangle, formed by two 1·adii an<l the a1·ch of a circle. 

SECTOR. See lN"s·rKu~IE.NTS MATUEllATICAL. 
SEC UN DINES. See l\hDWI>'EHY. 

SECURIDACA, a plant belonging to the doss of 
diadelphia, anti to the 01·t.ler of ocl;iudl'ia. The calyx 
has tl!l'ee leaves, which arc small, deciduous, anti co~ 
lo111·ccf. 'The corolla is papilionaceous. 'I'lac Vl'~illu 111 , 
consisting of two petals, is oblong, straight, and con~ 
joinetl to tlie carina at the l>asc. The cal'ina is of the 
same length with the alre. The legumcn is ovated, uni
locular, monospermous, and ending i11 a lcgulated ala. 
'There are tlu·ee species. The er·ecta has an u111·ig·/it stem: 
tlrn scandcns is a climbiug 11lant, anti is a native of the 
West Indies. 

SECUTORES, in antiquity, a kind of gladiators 
among the Romans, who fought against the retia1·ii. 'J'he 
sccntores were armed \dth a sword and l>ucklci·, to keep 
off the net or noose of their antagonists, and they wore 
a cask on their head. 

SEDATIVES. See l\L<TERIA MEDICA, Narcotics 
SE DEFENDENDO, in law, a pica used fol' hin; 

ihat is charged \~ith the d~ath of ~not/1cr, by alleging 
that he ~vas under a necessity of domg what hcdi<l in liis 
own tlelence; as that the other assaulictl him in such a 
manner, that if he ha<l not done wliat lie did, he must 
lia\•e bren in hazard of his own life. But hl:'l'C the dan
grr must appear so great, as to I.Jc inevitalilc. Sce .Hu
MJCIDE. 

SED!TlON, among cirilians, is used for a fact ious 
c?1:rimotio~ of the peo11Ic, or a!1 asscml>ly or a numliet· ot 
c1t1zcns w1thnut Jawful a.~tl101·1ty ten ,~i11g to disturl> the 
pcar.c and ot·der of the society. ' l'his ufT't·nce is ol' llifl't'rcnt 
kinds: sume sedi1ions more immc.diakly th1·eatcuing the 
SU_Pl'C.lllC power, and the SUIJ\'el'SIOn o(' lhr. j)l'C"iCllt r.on
stttulrnn of .the ~ta~c; olliers tentling only toward'i the 
reth"' ·~s ofp1·1va~egr1eva11c.<·s. Among the U.oman';, therc-
fol'c1 1t was Yariously Jllltushcd, according a~ its end anti 
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tondency threatened greater mischier. See lib. i. Go1l. 
de Seditiosis, and Mat. t.le Crimin. lib. ii. n. 5. de Lresa 
:Majcstate. In the punishment, the authors and l'ing
lcatlers were justly (Hstingui"ihrd from those who, with 
lc89 wicked intentions, joined and made part o[ the mul
titude. 

The same distinction holds in the law of England and 
in that of Scotland. Some kinds of sedition in England 
amount to high trea11on, and come within the stat. 25 
Edw. lll. as levying war against the king. And seve
ral seditions arc mt'ntioned in the Scotch acts uf parlia
ment as treasonable. Jlaync's Crim. Law of Scotland, 
p. S3, $4. 'J'hc law ol' Scotland makes t·iotous and tu
multuous assemblies a species of sedition. But the law 
thcl'c, as well as in England, is now chiefly regulated 
by the riot act, made 1 Geo. I. only it is to be obser\'Cd, 
that the 111·upr1• ollice1·s iu Scotland, to make the procla· 
mation thereby enacted, are sheriffs, stewards, :mil 
bailies ot' 1·rgalities, or their deputies; magistt"atcs uf 
1·oyal boroughs, and all other inferior magistrates; high 
and petty constables, or other office1·s of the peace, in 
any county. stcwartry, city, or town. Antl in that part 
or the island, the punishment of the offence is any thing 
short or death which the judges, in their discl'etion, may 
appoint. 

SEDU:\f, orpine, a genus of the pentagynia order, in 
the decandria class of plants; and in the natural method 
ranking under the 13th order, succulentre. The calyx 
is q11inq11efid; the corolla is 11entapetalo11s, pointe~, and 
spreading; thct•c are five nectarif'erous squamre, or scales, 
at the base of the germen. The capsules a1•e five. 

The species are SO. The most noted are, 1. The ver. 
ticillatum; 2. Tclephium; S. Anacampseros, 4. Aizoon; 
5. Hybridum; 6. Populifolium; 7. Stellatum; B. Ce
paea; 9. Libanoticum; to. Dasyphyllnm; 11. Rellex
um; 12. Rupcstre; ts. Lineare; 14. Hispanicum; 15. 
Album; 16. Ac1·e; 17. Sexangula1·e; 18. Annuum; 19. 
Villosum; 20. Ati·atum. 

All these species of sedum are hardy herbaceous succu
lent perennials, durable in root, but mostly annual in stalk, 
&c. which, rising in spring, flower irrJune, July, and Au
gust, in different sorts; the flowers consisting univer
sally of five spreading )letaJs, generally Crowning the 
stalks numerously in corymbuse and cymose bunches and 
spikes, appearing tolerably conspicuous, and are suc. 
seeded by plenty of seeds in autnmn, by which they ;nay 
be propagated, also abundantly by Jlarting the roots, and 
by slips or cuttings of the stalks in summer; in all of 
which methods tl1ey readily grow, antl spread \'ery l'ast 
into tufted bunches; being all of succulent g1•owth, they 
conscrp1r11tly delight most in d1·y soils, or in any (fry 
rubbish ca1·th. 

As ftowel'ing Jllants, they arc mostly employed to em
bellish rnrk.-wol'k, ruins, and tile like places; ]llanting 
··ithcr the l'Oots 01· cutti11g'i of the shoots in a little mud 
1>r any moist s•,il at fi1·st, placing it in tl1C' crevice.i;;, whe1·c 
They will soon root anti fix thcmseln·s, nnd spread about 
Ycry agrel'ably. For economical pu1·p1ses, thereRC'Xlllll 
:i.ud ruprsti·t.· a1·c culti,·ated in Holland and Get·rnany, to 
,uix.,"ith lettuce in sallads. The wall-pepper is so ac1·id, 
•hat it IJlistcrs the skin \\hen applied rlcrnally. 'l'akcn 
iuwardly, it excites rnmiting. ln scorbutic cases and 
f\Uarttrn agucli. it i'J sairl to l.Je an excellent medicine un· 
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der proper management. Goats rat it; cowo, hol'Sell,· 
sheep, an<l swine, refuse it. 
s~:ED. See PLANTS, PnTSIOLOGY, and SBMElf. 
SEELING, at sea, is usrd in the soune srnse nearly 

wirh heeling: when a ship lies down constantl), or stea .. 
dily on one side, the seamen say, eho heels; and thry rail 
it seeling who'n she tumbles \'iolenlly •nd suddenly, by 
the sea forsaking lier, as they call it, that is, the waves 
leaving ht"r for a time in a bowling sea. 

SEGMENT of a circle. See GEOMETRY. 
SEG~tENT of a sphere, is a }>art of a sphere terminat

Pd by a portion of its surface, and a p)dne wluch cuts it 
otf, passing somewhere out of the centt·e; beiog more 
pl'Opcdy called the section of a sphere. 

'l'he base of a segment is always a circle. And the 
connx smfaccs of Uitferent segments, are to each other 
as thci1• altitudes, or versed sines. And as the whol1 
convex surface or the sphere is equal to fonr or its great 
circles, or four circles of the same diameter; so the sur .. 
face of any segment is equal to four circles on a diameter 
equal to the chord of half the arc of the segment. Soth-t 
if d denotes the diameter or the sphere, or the chord or 
half the circumference, anti c the chord or hair the arc or 
any othe1• segment, also a the altitude or versed sine of 
the same; then, · 

S.14I6d' is the surface of the whole sphere, and 
S. t416c;, or S. t4 I 6d, the surface of the segment. 
For the solid content of a segment, there are two rules 

usually given; \'iz. I. To three times the square of tho 
radius of its base, add the square of its height; multiply 
the snm hy the height, and the product by .5236. Or, 
2dly, From three times the diameter of the sphere, sub
li'act twice the height of the frustum; mnltiply the re,. 
mainde1· by the square of the height, and the product by 
.52S6. That is, in symbols, the solid content is eitlier 
=.52S6a x ~or= ·52S6a2 x :ld-2a; where a 
is the allitnde of the segment, r the radius of its base, 
and d the diameter of the whole sphere. 

SEGUERIA, in botany, a plant belonging to the class 
of polyandria and the order of monogyoia. The calyx: 
is pcntaphyllo11s; the ploylla are oblong, concave, colour· 
ed, and permanent; there is no corolla. The capsule is 
oblong and monospermous, the large ala terminating in 
small lateral alre. There are two species, the Americana 
anll Asiatic. 

SEIGNIORY, dominium, in our law, is used fora ma
nor or lonlship of a seigneur, or lo1·d of the ree or manor. 

SEIGNORAGE, signifies the right, or due belong· 
ing to a seigneur, or lord; hut it is particularly used for 
a duty belonging to the prince, for the coining ~f money, 
called also coinage; which under our ancient kings was 
fire shillings for every pound of gold brought in the mass 
to be coined, and a shilling fo1· el'ery pound weight of 
silvl'I'. At 1u·escnt the kiug claims uu seignorage at all. 
but the subject has his mour.y coi111.:d at the public ex
pensr; not· has the king any a,frautagc, but what he has 
from the alloy. See Co1NING. 

SEISIN, in law, sigui~es ~ns~C'~sion. _S.ris!n is tw~
fnJd; seisin in law, aml sc1st'n in I act .. ~e1~m m fact, 1s 
"hl'tt an actual possrssion is taken; sc1s111 m la~,."hen 
something i!I done which the law accounts a istasm, as 
an enrollment. 
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SEIZE, SEAzE, or SEASE, in the sea-language, is to 
make fastt or bind, particularly to fasten two rope-s tn
grtl1l.'I', with rope-yarn. The srizing of a boat is a l'Ope 
ti.ed to a ring. or little rhain in thti1 fores hip of tlw I.mat, 
by which means it is fastc1wtl to the si<le of the shiJ" 

SEIZURE, in comme1·cc, an arrest of some merchan
dize, nuffcabJe, or other matter, either in consequence 
of s11me law, or of some exp1·ess order of the sovereign. 
Conh·aband goods, those fraudulently enterecl, or landed 
without entering at all, or at wrong places, are sul>ject 
to s('izut·e. In seizm·es, among us, one half goes to the 
informer, and the other half to the king. 

SELA GO. a genus of the angiospermia order, in the 
d,idynamia class of plants; anti in the natural method 
ranking uncle1· the 48111 order, aggregat.,, The calyx is 
quinquc6d: the tube of the col'nlla capillary, with the 
limlJ nearly equal, and a single seed. There a1·e 20 
s11eries. 

SELENITE, in chemistry. See SuLPIIAT OF Ll>IE. 
SELENITES in natural history, the name of a large 

class ol' fossils. the characters of which are these: they 
arc bodies composed of slender and scarce visible fila
ments, at'ranged in 10 tine, even, and thin flakes; and 
those <lis11oscd into re.gular figu1•efi in the several differ
ent genera, approaching to a rhomLoid or hexangulat• 
column, or a rectangled parallelogram; fissile, like the 
ialc~, hut they not only lie in a hol'izontal, but also in 
a pnpcndicular dii·ection; they are flexile in a small 
d<'g1·ce, hut not at all elastic; they do not ferment with 
ach! mcnst1·ua, bt1t readily calcine in the fire. Of this 
class there are seven ordcl's ol' bodies, and under those 
teu gcrn;n·a. The sclenitre of the first ordcl' are those 
composed of lio1·izontal plates, and approaching to a 
J'homboidal fcu·m: of tlie second are those con)pos1u~ of 
horizontal }}lates, al'l'angcU in lo a columnar and angular 
form: of U1e tliil'd arc those wbose filaments arc sc~u·ce 
visibly a1Tanged into µlates, but which, in the whole 
masses, ap})ear rather or a striate.LI than of a tubulated 
structure: of the fourth arc those which are flat, but of no 
determinately angular figure: of the fifth are those form
ed or plates 11eri;•ndicularly arranged: of the sixth are 
those fom1ct.1 of conge1·ics of plates, arranged into the 
flgul'c of a sta1•; amt of the seventh are those of a com
plex and indeterminate fig111·e. 

The structul'C of the sclcnitre of all the genera of the 
first orde1• is exactly alike; they all composed uf a great 
of broad flak<'s m• plates, in a .~rC'at mcasu1·e extemally 
i·cscmbling- the flakes of the foliaceous talcs: these are of 
tile le11gtli and breadth of the whole mass; the top and 
bottom being each 011ly 011c such 11latf.", and those be· 
tween tli~m, in like nrnnnu, each complete a11d singlr; 
a111l the body may always be easily and evenly split, 
accol'ding to the llircction oftlicsc tlakC's. These differ, 
lum'C\'Cr, extl·cmcly from tile talcs; for they ~u·c each 
composed of a number of 11;walll'I threads or filamru ts, 
¥ihil'h are usua11)' dispose<l pan1Jlcl tn the sides of the 
bully. though sometimes parallel to its ends. In many 
nf the species tbC'y :11·c also divided by parallel lim•s, 
plar-cd at ar.on.,itleraLle distance from each other, am} the 
plalt'S in splitting oflen b1·eak at these Jines; add. to this, 
that they arc not elastic, and that thry readily calc:iiic. 
';l'lic str11ct111·e of those of the secontl is the same with that 
of the ll1·st: bt1t that in many of the specimens of them, 
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the filaments of which the plates are composed l'lln in 
two dirrctions, and meet in an obtuse angle.: and in the 
middle there is generally seen in this case a straightHne 
l'Unning the whole leagth of the coJumn; and small par .. 
eels of day insinuating themselves into this crack, re. 
present in it the figure of an ear of grass so naturally, 
as to have deceived many into a belief that there was 
really an ea1· of grass thel'e. The other orclt·rs consist. 
ing only of single genera, the strurture of each is explain-· 
cd under thegenerical name. Sec Plate CXXI. Nat. Hist. 
fig. S59. 

SELEUCTDJE, in chronology: "'ra of the Seleucid re, 
or the Syro~Macedonian rera, is a computation of time, 
commencing from tlle establishment of the Sdeuddre, 
f\ l'ace of Greek kings, who reigned as successors of 
Alcxande1• the Great, in Syria, as the Ptolemies did in 
Egypt. This "'ra we find expressed in the book of Mac
cabees, and on a great number o[ Greek.medals, sh'uck 
by the cities of Syria, &c. The 1·abbins call it the rera 
of contracts; and the Arabs tlicrik dilkarnain, that is, the 
~ra of the two horns. According to the best accounts, the 

~~~1~g"~~1~1~~et~~~~~8r~{~:~~s~;~:~~Je~~~ ~~!t~~f01·e Cl1rist, 
SELF-HEAL, the prunolla v11lga1·is 0J'Linnro11s. The 

stem is erect, and about eight or ten inches high. The 
leaves grow on foot-stalks, areornto-oblong, slightly in~ 
dented, and somewhat hairv. The bradere a1·e heart .. 
sha1rnd, opposite, and fringed. The flowers arc white 
or puplish, grow in dense spikc..s, and arc terminal. This 
plant is perennial, grows wil<l in meat.lows and pasture
grounds, and. ftowci·s iri Jnnc and July. This herb is 1·e. 
c_ommendcd as a mild rcstrin,i;cnt ant.I vulnua1·y in spit. 
trngs of blood, an<l other hemorrhages and fluxes; ~ml 
in garga1·isms against aphthre a11d inftammatiuns of the 
fauccs. Its virtues du not app(>a1· to be vc1·y .great; to 
the lastc it discovers a \·cry slight austc1·ity ol' bitterish
ness, which is more sensible iu the flowery tops than the 
Jeaves. 

SELI'NUM, a genus of the cligynia order, in the pcn
tamh·ia class of pl au ts; and in tlic natural method rank
ing under the 45th onlcr, umbrllatre. The fruit is oval, 
oblong, compressed, plane, aud stl'iat(•<I in the 1uiddle: 
the involucrum is rctlcxl.'t.I; tlic prtals cort.lat.e and equal. 

There ai·e nine spef'ics, tile sylvrstrc, palustl'e, aus. 
trinq1111, carufolia, chahraci, scguiel'i, monnicri, sibiri
cum, and dece11rens. 

SELL, in building, is of two kinc1s, viz. grou11d-se1I, 
which denotes the lowest piece of timUer, in a timber 
lrniJding, and that Oil whiclJ the whole superstructure i~ 
raise(); and the window-sell, callcil also window-soil, js 
tlJC bottom piece in a win<low-f'rnme. 

SELLA EQUlNA. See ANATOMY. 

i'iEL'l'ZER- WATER. See WATERS, l\hNEllAL. 
SJ<:MECARl'US, R genus of trigynia unle1., in the 

pr1J tan tkia class of plants. The co1·0Ha is quinqucpeta. 
lous; the drupa is hral't-sliaped, cclluluus, aud munos-
1}r1·mous. 'I' here is but one spec i<'s. 

SE~lJ<:N, a substance prepared by nature for tlie re
pl'od11ction and conservation of the species both in ~rii
mals and plants. The Jleculiar liquid secreted in t111,
te:; tes (I~ males, and destined for the impregnation or fe
males, 1s known by the name uf semt'n. The human 
semen al1J11e has hitherto _bticn subjcrted to chemical 
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:urn.I_, sis. Nothing is known concerning the semhial 
fluid of other animals. Vauquelin publishstl an analy
~is ol' the human :-;cmcn in li'"91. 

~t·mcn, when llC\dy cje('trd, is evidently a mixture of 
two diffo1·ent subolanccs; the one, iluitl and milky, which 
i:; supposed to be scCl'ctcd by the pt·ostate glantl; the 
other, \\ hich is considcrt>d as the tl'ue secretion of the 
testes, is a thick mucilaginous substance, i11 which nu
merous \\hi le shining filaments may be discovet"ed. It 
has a slight disagreeable odour, an acrit1 irritating taste, 
and its specific gr·nity is greater than that of water. 
When 1·ubbcd in a mortar it becomes frothy, and of the 
consistence of pnmatum, in consequence of its envelop
ing a great numbel' of air-bubbles. It convea·ts paper 
stained with tht! hlo!isomsof mallows 01· violets tu a g-1·ecu 
colnu1·, aml co11se<1ucntly contains an itlkali. 

As the liq11id cools, the mucilaginous part becomes 
tt·ansparent, and a cquires g1·eater consistenC.)'; but in 
about twenty minutes after its emission, the whole be
comes pcwfectly hquid. This liquefaction is 11ot owing 
to the ab.sol'ption of moisture rrom the air, foi· it loses 
instl•ad or al'qniriug weight during its exposing to the 
atmo!-iphcrc; nor is it owing to the action of the air; 
fo1· .it takrs place equally in close vessels. 

Semen is insoluble ill water before this spontaneous 
liqu<•faction, hut aftenvards it dissolves readily in it. 
\Vhe11 alruhol or oxymuriatic achl is poured intfl this 
solntiun, a 1rnmhel· of whiti; ftakes a1·e precipitated. 
Coucrntratcc.1 alkalies facilitate its combination with 
watel'. Acid<; •·cadily dissoh'e the semen, anU the solu· 
tion is not t.lrcotnposcll by allrniie,s; neither indeed is 
the alkaline solution decomposed by acid!i. 

Lime tliscnga.gcs no ammonia. fl'Olll fresh SC'.'.men; but 
aftcl' that fluid lias l'emainetl for some time in a nwist 
an<l warm !ltmosphrrr, lime scpal'ates a great qua11tity 
f1·om it. Cunsrqueutly ammonia is l'unnetl duriug the 
rxpos111·e of scme11 tu tlie air. 

Whrn oxym111·iatic acid is poured into semen, a.number 
of wb;tc Hakes pi·ecipitate, and the acill luscs its peculiar 
odou1·. 'l'itl'SC flakes are insolul.Jle in water, and even 
in acids. H the quantity of acid is suffirient, tlic scmrn 
acquirrs a ) clluw ~olour. Thus it appea1·s that s~ · · 
men contains a mucilaginous substaucc a11alogous to that 
,or the tears, '' hich coagulates Uy a\Jsorl.ling oxyg1 n. 
]\f. Ya::ouelin obtained frum 100 parts of scmc11 six 

' )Jai·ts or {lijs murilage. 
'Vhen semr11 is exposed tn the air about tlie tcmpcra

tu l'C of 6Qo, it brr.omcs g1·at.lually cnrcrcd with a trans. 
parent pdlicle., a.11d iu tltl'ec 01· ~uu1· days depu~its snrnJI 
trauspal'ent Cl'\ stal::i, often ct·ossmg each othrr 111 such a 
manner as to i·rpt·cscnt the spokes of a. wliccl. These 
crystals, w!Lt'Jl \'iewc<l thr'.1ugh a micrnscopc, appca.r to 
be fnu1'-SicLed prisms, tc1·m111atcil by very long fuur-s1Jrd 
pyt·ami,ls. They may he srparated Uy dilutil1g the liquid 
with watc.·1·, aml decanting it off. They have all U1e 
)11'0\)Cl'ties of vlrnsphat of lime. If. allrr tl1e a.ppca1·ance 
of t\1 e ~e Cl') sw;tls, the sc·mcn is still allowed to 1·l'main 
ex1211!)cd to the atmosphr1c, tlie pdlidc 011 its sm'fare 
g1·adu:tll) tbi cla·11s, and a numUc1· of white rouutl \Jodil'S 
a1>1n!ar 011 diffneut pa1·ts of it. These botlics alsu al'e 
11hosphat of lime , prevrukd from crystalizing regulariy 
by tlw too .ni.pid abst raction of mois tu1·e. M. Vauqudin 
foun<l rllat 1001>•rts of s«mcn contain tht·<e parts uf 

)lhosphat of lime. If at tl1is Jlrriotl or the evaporation 
the ai1· \Jecomcs moist, other CJ') s1als appca1· in tht• semen, 
which have the pl'upertics of cat·bouat of soda. The 
evaporation does nut go on to complete exsiccation. un. 
less at the temperature of77°, and when the ai1· is very dry. 
'Vhen all the moistul'e is ernpuratetl, the semen has lust 
0.9 of its weight; the residuum is semitransparent like 
horn, and brittle. 

'Vhc11 semen is kept in vcl'y moist air, at the trmpc
rature of about 77°, it arq11i1·es a yellow c0Jou1·, like that 
of the yolk of an egg; its taste lrncomes acid, it exhales 
the odour· of putl'id lish, and its su1face is covered with 
abunt.lance of the b)ssus Sl'ptica. 

'Vhen ll1·icd semen is exposed to heat in a cruciblr, it 
melts, acquit·cs a IJrown colour, ancl exhales a yrllow 
fume, having the odour of burnt f1orn. When the heat 
is raised, tile matter swells, becumc_s black, and giHs 
out a st1·ong odoul' of ammonia. 'Vhen the odou1• of 
ammonia disappea1·s, if the matter is lixi viatcd with wa
ter, an alkaline solutio11 may be olJtaincd, which by C\'i\

poration, yields cryst~s of cal'l11mat of soda. M. Vau
quclin fo1rntl that 100 pa1·ts of scmru co111ain onr Jla1·t of 
soda. If the residuum is incinerated, l here will remain 
only a quantity of white ashes, co11sisti11g of phosphat 
of lime-. 

Thus it appears that semen is cum110sed of the follow
ing iug1·cdlcnts; 

90 water 
6 mucilage 
3 phosphat of lime 
I soda 

JOO. 
SEMEN, seed. See Bo'!' ANY; an cl Pr.AN'rs~ ph~siology ef. 

'Vi th 1·esprct to numb{'.I·, plants a1·c cithel' lut111she1! \\ith 
011e seed, as sea.pink and Uistort; two, aR wood roof. a11i.I 
the umbelliferous plants; three, as spul'gc; four, as the 
lip-flowers nf Tournefurt, and l'ough-h•a\'Cd plantc; of 
Ray; or many, as l'anunculus, anrmone, and po1•py. 
The form of seeds is likewise cxti·cmely va.l'iuus, lwi11g 
either la1·gc or small, round, ov~1I, he:1· ... . -. 1ia1u~il,kid11eJ· 
shapC"d, anguhu·, prickly, ro11gl1, ltaii·y, \\ l'i11klcd, slel•k, 
or shining, black, whitr, or 1.J1·own. Nost seeds h:t\e 
ouly one cell or intr1·nal cavity; tlu1SC of lesstr 
burdock, valerian, lamlJ's lettuce, ca1·nrlian rhcny, 
and seUesten, have two. \Vith i·rspect to sulista11i;1·, 
seeds are either sort, memhranarruus, or of a hard bony 
su\Jstance; as in gromvvcll. tama1'in<l, and all llir 11ucifr-
1·011s plants. In point of magnilude, seeds arc cillier very 
1a1·.~r, as in the cocoa~nut, 01· vny small~ as in campa
nula, ammannia, l'ampions, a111l tl~J'Oatwo1·t. 

With t'l'spcrt to sit11atiun, tlicv are cithrl' tlispcl'sctl 
promiscuously th1-ough tlic pulp ~(semina ni(\Ul('ntia). as 
in watel'-lily; affixr<l to a s11tu1·e or joining of Lhe vahes 
of the sce<.1-vessel, as in the cros~ shaped aml pca.IJJoom 
flow·rrs; ut· placed upon a 11lacrnta 111· rc·ceptacle within 
the seed-vcssl'I, as in tobacco and tlio1·napplc. 

Sl'etls arc said to be nak<>tl, (semina nuda) which are 
nut contaiuc<l in a rover or Yessrl. Such a:·e those of 
the Jip an<l con1pound fluwers, tl1c uml.lcfl1fe1·ous a11tl 
t·ough-lcavf'd plants; rnvercd seeds (sl'mina tcrta) are 
co11taincd i11 some rnsscl, whether of the capsule, poll, 
lJcny, a1111le; 01· chert')" kind~ 
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A simple seed is such "' bears neither cro.w.n, wing, !'.~ ~~1~0~;~~~~= ~~~;~~~;·~~~~ ~~1[;~~i!'!~1!~~if.•:r~;~ nor downy p:tppns; the varieties in seeds arising from nium, herb-bennct, African spirre, frax1~ella, horse-tail, these rircumslanccs arc particularly enum111·ated under balsam, Malalmr-nut, cucumber, elatenum, and male !ht:~ :~!l~~~~:~~n:e~f.:· animal and vegctaule kingdoms, ba~~~:~l~~CLE, in geometry, hair a circle, or .that Linnreus denominates seeds the eggs or plants. '.J'~e fe- figure comprehended between the diameter or a circle cundity or plants is frequently marvellous; from a smgle a;1d hair the circnmfcrence. . plant or stalk of lndian Turkey wheat, are produce~, 10 
. SEMI-COLON, in grammar, one of the pomts or stops one summer, 2000 seeds; of elecampanc 5000; of su~· used to distinguish the several mcmhel'S ot sentences from lluwer 4000; or powy 32,000; or. a spike or cat's-ta~~ 

io,ooo, a11d u11wa1·ds; a single fruit, or. seed.vessel, ea~~~;~i-c~~BICAL parabola, in the higher geometry, a ~~~c~~;:;o~!~~~~~~, l ~11_l~0se=~~~;::!:t~ w~~3/~~p1i!~~~: curve of the second urde1·, whet·cin t~e cubes of the ?r-that 1012 tobacco-seeds ai•e eq nal in weight to one gr~rn; din ates are as the squat"es of the absc1sscs. Its eq uabon and that the we.ight Of the Whole quantunl or.seeds ID a is ~~~l~Di'~RNAL, Or any or (hose circles which the single tobacco-plant is such as must, accordmg to~ the sun appears to pel'form each daily l'CVolution, tha~ porabove proportion, determine their number to be s 5o,o~o. tion which is above the I:orizon is called the diurnal rrhe same author estimates the annual pi·oduce of a srn· arch, and that which is below the horizon is called th_e sic stalk. of spleenwort to be upwal"ds o[ one million or nocturnal ai•ch, the halves or which arc called the sem1-ae~r;e dissemination of plants respects the d!ft'er(fnt ~e- di~~1~~~~~il~e ~;:it;1;~~~rnal arches. thods of vehicles by which nature has contrn'ed to dis· SElU-PARABOLA., in geometry, a curve defined by the ~~~:~:11~=~ !~~d:e~: .. ~1:1~ ~.~~~~~:~ff~nuc::ease. 'l~hese by equation axm-1 = y 1n; as ax2 = 1p, and a-X3 = y • 1. Rivers and r1Jnni11g waters. 2. The wm•l. 3. See the article PARABOLA. Animals. 4. An elastic spring, pecuHar to the seeds In scmi-pal'abolas, y11r,: ,;m : : ax 1n - t : azm-1 tl•~~~~·~=8~ceds which are carried along by rivers amt = xm- 1 : zm - 1; 01• the powers of the semi-orditorrcnts are frequently conveyed many hundreds of nates are, as the powers of tho somi-abscisses, one degree ~~::fe:~!~t t~1~:a:!1,ei~o "~~~~~., st~'w:~:r, c:;t ~1~~.~~e~ ;~~~ ~~\\~~~ :~~i~~~~~n~~~ ~s ct;'1~i~~~=~=i~~.a~~eU~~~~i~l~~s~~~1~~ render themselves familiar. is, y : 'V : : XZ ; :Z!. 2• Those which are carried by the wind arc either SE~U - PELAGIANs, in church history, a branch of the winged, as in fi1·-tree, trumpet:tlowe~, tulip-tree, bh·ch,. pelagians, so callee.I because they pretended to keep a arbor-vitre, meadow-rue, and .iessamme, and some um- medium between the pelagians and the orthoclox. bellifol'ons plants, [umished with a pappns, or downy SF;.MP~RVlVUM, house-leek, a genus or plants becrown, as in valel'ian, poplar~ recd, succulent swallow- longing to the Ol'dcr of tlodecagynia, and to the class of wort, cotton-tree, and many of the comptrnnd ft~wcrs, dodecandl'ia, and in th1;1 natural method l'anking under ]>laced within a winged calyx or seed-vessel, as in sea- the 1sth order, succulentre. The calyx is divided into 12 bivus, st.•a-pink, dock, dioscorca, ash, maple_, and _cl~- parts; the petals are twelve; and the capsules twelve, trees, logwood, aml woad; o•·, lastly, contarncd within cnntai11i11g many seeds. There are fourteen species; the a swelled calyx or seed-vessel, as in winter-cherry, cu- arboreum, canal'iense, glutinosum, glandulosum, tectocnbalus, melilot, bladder-nut, fumitory, blat.lder-scna, 1·um, gfobiten1m, villosum, tortuosum, arachnoideum, heart-seed, and chick-peas. montauum, fedefurme, mcnanthus~ stellatum, and histum. 3. Many birds swallow the seeds of vane-lac, juniper, 'l'be tcctorum alone is a native of Britain. It is f're .. misletoe, oats, millet, and othc1· grasses, and voiil them quent on the t 1 s of houses, and flowers in July. entire. Squirrels, rats, parrots, and other animals, sur- SENATUS AUCTORlTAS, a vote or the Roman !~1~~n~~1~;!'c!h~i:~~!~,~~~~cl~1;!11~1~ d~;~i~::0 a~~~5~P~~:;~~ senate, drawn up in the same form with a decree, but worms, and other insects, by 11lougliing up the cal'th, ;;1it~1~"~e~\~e~u~~e~0a1~!1 ~;.it~~ ~~~~:.:~!~~~~·:l~er:;~~;l~~ ssing =~'\~;: .. :u ~~;:,ti~:s~~~·r!~e~ho~~;=~~,d~~o~,~~i·c~e~~·~,r~'lt~=~~ SENATUs CONSULTUM, a drcrce of the Roman senate, thenuseh·rs to animals, by mrans or Linuks, crotchets, pronounced on some question or point of' law, which, 01• hah•s: which arn eithe1· affixed to the seeds tbcmselvcs, \\ hc:n passed, 1il'at.lc a pal·t of the Roman law. Sec CIVIL as in hound's-tongue, mouse-car, ve1·vain, carrnt. bas- LAW. · tard-pal'sley. saniclr, water-hemp, ag1·i1nony, arrtupus, SENECIO, groundscl, a genus brlo11gin5 to the class and vcrbcsina; to their calyx, as in burtlock, agrimony, of syngenesia, and to tht' ordel' of 1>olyga111ia supcl'flua, rhexia, small wild bugloss, dock, nettle, pellitory. and and. in the natural classiliration ranked untkr the 49th )cad-wort; or to 1ht:"il' fruit or seed-vessel, as in lirp1or- order, compositre. 'l..,he 1·eceptaclc is naked; the pa]Jpus ice, enchantrr's nightshaile, cross-wort, clive1·s, French simple; the calyx cylindrical and . calyculatc<l. The honeysuckle, and arrow-headed grass. scalrs arc equal and contiguous, so as to seem entire , 4. The seeds which dispel'Se themselves by an elastic those at the base are rew, a nil have their apicrs or point; force, have that force resident cilhel" in their calyx, as decayed. There are 75 species. Of tliese, seven are .-ox.. 111. 62 
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·sl'ili:slt; Oic n1lgaris, v1scosus, syh-a1kns, c1~ucifotius, 

j:H'11Uma, pal ndusus, and ~111';Ln· 11i<:us. 
SENTENCE, in gra11in1ar, a pr1·ind 0 1· srt or wn1·ds 

n1111p1·c hc 111l i11g sum1.1 pcl'!Cct bClltiC 01· sc11till1l·11t uf the 
mind. 

SEl"l lA, the rnllle.fislt, a ~rnus bd~nging tn t.hc or
thw uf H ' 1'111<'S uwllust'a. Tl1t·1·c ~ll'C l' l!;hL J.11·ari11a in
lcI'bpCl'.i.,l'cl 011 the i11h·rin1· shk. wirl1 J1tdc ' ou nd se-1·-
1 att·U cups, Uy tl1e cuntractiom 111' wliirh tlic <rnimal lays 
fast hul t..1 ol" a11y thing. Btsidcs thl'sc eight a nus. it has 
l\\'u tc11tarula longn Lhan the a1·111s 1 :l.11d fn'4_lll'lllly pe
tlu11culttted. The mo uth is s ituatctl in the C(' 11l.1·c of tile 
arn1s, anti is ltorny a11U l1uokt·d . The eyes a1·c below 
the kutacula, towards the l.HH!y of the a11i111al. The body 
is Ocsl1v , anti recrived into a ~ h eat h as far as the bf'eas t. 
'1.hdr luod are tunnirs, sp1·ats, lobstc1·s a11c.J other shell
fihli. \Villi thcil' arn1s allll tru11ks t!Jc v fasten llicmsrhcs, 
{o 1·co ist tlic motion of the waves. ·Tlici1· beak is like 
tliat of a 11~not. The frmaks at·e clisti11g11i!Shed by two 
p nps. rflwy copulalc as the poly pi du, Uy a mutual em
L1·ar.£•, anc.J lay tlil'il' <'ggs 11pu11 hca-wn1! anti plants, in 
parcl'ls like IJ1111rl1cs ul' g1·ap<.·s. Jmmcdiatrly al'te1· they 
urc IHic.l they a1·c white, and tl1e ui<dcs pass ovn and 
i111pr·eg11ate tlie.111 with a IJlack liquor, after which they 
g1·ow la1·ge1·. On O}lening tile egg, the t•mlH'JO cutHe is 
tounc.l ;1lh·e. Tile males a1·c 'c1·y constant, arcompauy 
th<· i1· females eve1·y whcl'e, face rvery tla11gc1· in thl'ir 
d efrnrc, anti resc ue thrm intn·pidly at the liazar<l of 
their O\\ n lives. The timol'ulls females fly as soon as 
tl1ey see t he males wountlc<l. Th e noise of a c11tt.lc-fisl1, 
on bei 11g drag~C'd out ol' th e water, resembles lhe gruut
i11g of a li ng. \Vhcn the unti e. is pursu ed Li.) the sra-wolf, 
ru· otl:~.t· n1n11ous fi sh, he shuns the da11ge1· lJy str:1tagem. 
lit•. stpiirts l:is black Jiquor, sometimes tn thcquautiiy of 
a dr·a111, by which the water becomcs blark as ink, under 
s li <.' lter of which he Uafllcs the pursuit of his euemy. 'l.'his 
i11k, or IJlack liquo1·, l1as Li ce11 denominated by .M. Le 
Cat rothio11s au imal , and is r rse rvt>d in a pa1·ticular 
glau<I. In its liqui<I state it l'es em~ks that of the choroid 
in man, and would then communicate an indelibl e dy e; 
\\hc11 d1·y, it might be t<tken fo1· tile product Of the black 
liquor in urgroes clrietl, and ma,Je a precipitate by spirit 
of wine. This rethiops animal, in 1wgrocs as well as in 
tile cuttle~fish, is more abundant artcr death than evrn 
dut!ing Jife. Jt may serve either for writing or lll'inting; 
in the fo1·111Cl' of which ways the Romans used it. It is 
saicl to be an ingredient in the compositiur. of 1ntliall ink, 
mixed "ith rice. There are five species. 

1. The loligo, or great cuttle, with short arms and 
lung len tacula; the lower part of the body l'homLoid and 
J,i 11uatcd, the uppc1· thick and cylindl'ic. They inhabit 
all om• seas, "here having Llackene<I the water by the 
dfusion of their ink, they al.lscoml, and with their tail 
leap cut of the wate1·. They an~ grega1fous, antl swiJt 
in their motions: they take their· prey IJy m~ans of their 
arms, and embr€tdng it, bring it to their central 
n1outh. Tht•y adhere to the rorks, when they wish to be 
tp1ic:::;cent, by means or the concave discs tl1at al'C placed 
;;dong thrir a1·ms. 

~. Tlie octo podia, with C'igbt arms, ronnectetl at their 
bottom Liy a mcmlirane. This is the puJypus of Pliny, 
"hkh he <listi~guishcs from the lol igo and sepia by the 
\\:1111 of the tail and tcutacula. They inhabit ou1· seas, 

~ 
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U11t ar c most at l1 omc in the Metlitn1·:rnra11. In hot rli
rnatrs th ese a1·c f1n111d or a11 euormous sizr-. The ludi
a ns aflil'm tl1at some li;n·e Uecn SCC'll two fathoms b1·oad 
ovt•t' theil' crnu·r, ant.I tacf1 at•111 nirie fathoms lu11g. 
'Vlien the Intlian s na,·igat e tl1ci1· little boats, llH' Y go rn 
th·ead of 1hem; a11<l lest tl1t•se anim,als sliuulU fling 1hdr 
al' ms nnr anti si uk lhl'm, tl1~.v 1i,,,,C1· sail '' ithout an ax to 
cut tlicm off. \Yli r11 usl'd fn· t'Ut.. tht'J a1·e sc 1·\'C i..I 1q• 
r ed frum thcit' own liquo-1·, whi rh rrnm I.wiling with tlic 
a<lilition of nitl'e brcome 1·ctl. .lial'llil_!.I. Sajs, upon rut. 
ting one or them oprn. so gr·cat a li,i.;ht broke forth, that 
at night, up(1J1 taking away the ca11dk, tlte wlwlc house 
seemed to Ue in a. blazr. 

s . The media, 01· middle cuttle, with a long, slcntkr, 
cy lin<lf'ic bully; tail finned, pointed, anll carinatcd on each 
sic.le; two long trntac11la; the . Uody alrnfist trausparcnt, 
gree11, but co1n·el'tilllc into a c.111-ty U1·own; cunfi1·n1it1g the 
remark of :1?1iny, tliat they cLang·e tlici1· colour though 
feal', a<lapt111g it, chamelrun-like, to that of the place they 
ai·e in. The eyes at·c large and smaragdinc. 

4. The sepiola, or smallct· cuttle, with a sho1·t body, 
roundefl at the bottom, has a ruun<l fin 011 cacb side n1ul 
two teutacula. They a1·e taken off Flintshire, but chief. 
ly inh"bit tlte Meditenanean. 

5. The oflicinalis, 01· oilicinal cutHe, with an ovated 
holly, ha~ fins along the whole of the sides, almost meet~ 
ing at the bottom, and two long teutacula. Tlie body 
contains the bone, the cuttle.bone of the shops, which 
was f1H'm erly uset..I as an alJsorlJent. The hones ai·e frc. 
que11Uy flung on all our shores; the animal ve .. y ra1·ely. 
The co 11ge1·-ecls bite off theil· arms, or feet, but they 
g1·ow agai11, as does the lizard's tail. rr1iey a1·e preyed 
upon by tlie plaise. 'l'his fisl1 emits (in common witl1 the 
othe1· species), when friglilcned or pt1rs ued, the IJlack li
quor which tile ancients i;upposet1, by tlal'i\.ening the cfr
cumamhient wave, concealed it from tlic enl·my; an<l 
which they sometimes made use or iustl'atl of ink. 

This animal was esteemeU a delicacy among them; 
and is.eaten even at pl'csent by the JtaJians. H.omkle· 
tius gives us two receipts for the d1·es's i11g, which may 
be continuetl to this day. Atlienarns also leaves us tlie 
method of making an antique cuttle-fish sausage; and we 
learn from Aristotle, that those animals are in highest 
season when pl'c~nant. 

SEPIAR.l.E, (from sepes, a hedge), the name of the 
44th order of Linnreus's Fragmrnts of a naiul'al Me
thod, consisting of a beautiful collection or woody plants, 
some or whir:h, from their size and clrgancc, are very 
proper furnitm·e for hetlges. See BOTANY. 

81£ Pl'ARl..iE, in natu1·al history, a hu·ge class of fos. 
sils, commonly known by the names of ludm; hclmontii 
ancl waxrn v~ins. They are defined to be fossil.;; not iu. 
flarnmalJlc; nor soluble in water; of a motlcnltcly firm 
texture and dusky hue, divided Ly several septa 01· thin 
1>al'titions, and composed of a sparry matter greatly de
based by earth; riot giving fit·c with steel; fermenting 
with acic.ls, and in great pai·t t.lissoh'cd by them; and cal· 
cining in a moderate fi1·e. Of this class thrre are two dis
tinct 01·ders or bodies, and untler those six gcne1·a. The 
septuire of the tirst order a1·e those which are wsually 
found in lar~e masses, of a simple unifol'm construction, 
but divided l.ly large septa either into larger and more 
irregular prupo1·tions, 01· into smaller and mo1•e equal 
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ones, railed talc. The genera of thi• order are four: 1. 
Those divi~ed by •epta of spar, called scromi:e: 2. 
Tho•e divided by septa of earthy matter, called gaioph· 
ragmia: s. Those divitled by septa of the mattN· of tho 
pyrites, called pyritcrcia: and 4. Those divided by septa 
ol'spar, with ao admixtureofcrystal, called diaugopl1rag
n1ia. Those of the second order a1·e such as are wrnal· 
Jy found in smaller massr'l, of a crustated structure, fo1·m· 
ed by various incru:;"ations roun1l a central nucleus, and 
divided by vrry thin septa. Of this 01·de1· there are on
ly two genera: 1. Those with a short roundish nucleus, 
lnclosed within the body of the mass: and 2. Those with a 
long nucleus, standing out beyond the ends oftbe mass. 

SEl'TAS, a genus of plants belonging to the order of 
heptagynia, and the class of heptandl'ia, and in the natu
ral system rangec.I under the 13th order, succulentre. The 
calyx is divil.lcd into seven parts; the petals are .Seven; the 
germen seven; the capsules are also seven, and contain 
many seeds. There is only one species, the capeusis, 
which is a native of the Cape of Good Hope, is 1·ouad· 
)caved, and flowers in August or September. 

SEPTENTRIO, in astronomy, a constellation more 
usually called ursa minor. See AsTnoNoMY. 

SEPTUM. See ANATOMY. 

SEQUESTRATION, is the separating or setting 
asitle of a thing of controversy from the possession of 
both those who contend Cor it. And it is of two kirn1s, 
Voluntary or necessa1·y; voluntary is that which is done 
by consent of each party; necessary is that which the 
judge does of bis autho1·ity, whether the parties will or 
nut. It is used also for the act of the ordinary dis pos
ing of the goods and chattels of one deceased, whose es
tate no man will meddle with. A sequestration is also 
a kind of i'xecution for debt, espescially in the case of a 
brneficed clerk, of the profits of the benefices, to be paid 
o•·er to him that had the judgment till the debt is satis
fird. _ 

SEQ.UESTRATION, in the cil'il law, is used in various 
senses; it is takru fo1· the art of the urc.linary in disposing 
of the goods of a dereasl'd person, which nobody will 
meddle with. A willow is saitl to sequester, when she 
disclaims haviAg any thing to tlo with the estate of her 
deceased liusb;rnd. SPrpwstration is ahw used to signify 
tl1c gathering up the fruits of a "acant benclice, fut· the 
use of the next incumlJcnt of the chu1•ch. 

SEQUESTRO HABENDO, a writ judicial, for1lis
sohi11g a srqucstrntiun of the fruits of IJenefice made by 
a bishop at the king's rnrnm:u11I, thrreby to compel the 
parson ti> appPa1· at the suit or another; for the pa1·sntl 
upon his appr:nam·e mny have this writ forthctlischarge 
of the srqurstratio11. 

SERAl-'lAS, a grnus of plants hr-longing to the or. 
tle1· uf diaudria. and to tho rlas1t of ~ynandria, anti in the 
1rntural system al'l'an.;cd umlPl' the 7th order. 111·chi1lcre. 
'l'hc nerta1·iu111 is rgg q1Jape1J and gibbous. with an eg:;
sliaprd li(I. The sprcil's arc 14. of wl1irli th1·c1.~ a1·e nati\'e:s 
of Rritain. 1. The latifolia. or b1·oa1l-lc•antl l11•llc· 
lw1-irie. 2. The paluslris, or 111a1·~h hl'llclJnl'iur. g1·11\\'.9 
i11 1·uugh b11,:;gy 1•ast111·c~ an1l mar·shf'~. anti flnwl.'r:o; in 
July. S. Thl' grantliffora. or wliitc-fluwt!1'c<l hclldu11·in~, 
g1·mH1 in woocJIJ, a111l llowt'l'ii in J unt'. 

Sl1:1tGE, in r.om111P1·rc. a woulh'11 stuff ma11ul'act11rl•d 
in a loom, of" hich thcJ·u ore" al'iuus kiutl~, <lc110111inatcJ 
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either from their dilfe1•ent qualities or from th~ plarr9 
whl'rt~ tl1ey are wrought; the most r:on~iderablc of which. 
is the Lumlnn serge, whicli is highly valued ab1"0ad. 

In the manufactm·e of London serges, the long1•st 
wool is rlwsen for the war·p. and the shortcr,t for the 
woof. But before either kirnl is used, it is first .scourrd, 
by putting it in a copper uf liquor, somewhat more than 
luke.wat·m, composed of tlll'ce parts of fail' water amt 
one of urine. After it has staid in it long enough for the 
liqu01· to take off the grease, &.c. it is stirred bt·i•kly 
al.lout with a wooden peel, taken out, drained, washetl in 
a running water, a11d dried in the shade; beaten with 
sticks on a wuo<len rack, to drive out the coarser tlu~t 
and filth, and then picked clean with the bands. It it 
then greased with oil of olives; and the longest wool 
combed with largo combs, heated in a little furnace fnt· 
that purpose: to clear it from the oil, it is put into a ves~ 
sel of hot soap-water, whence being taken out, wruftg, and 
dried, it is spun on the wheel. As to the shorter wool, 
intended for the woof, it is only carded on the knee, witlt 
timalJ fine cal'tls, anti then spun on the wheel, without 
being scoured of its oil; an<l here it is to be observed, that 
the thl'ead for the wa1·p is always to be spun finer, and 
much better ,twisted, than that Of the woot~ 

'l'he wool bolh for the \Yarp and woof being spun, and 
the thread 1·eeled into skains, that or the woof is put on 
s1•ools, fit for the ca\1 itv of tlie shuttle: and that fnr the 
wal'p is wou11d on a kin~<l of \VC)Oden boblJins, to fit it for 
war1•ing; and when warped it is stiffened with a size, 
usually made of the shreds of parchments; and when d1·ied, 
put into the loom, anti mounted so as to be raised by fout• 
treadles, placed under the luom, which the w1wkman 
makes to act tl'ansvers~ly, equally, and alternatrly, 011e 

after another, with his feet; and as the threads a1·e l'aiscd, 
throws the shuttlt•. Sec 'VEAVINQ. 

The serge, on being take11 from the loom, is carl'ie1I to 
th_c fulle1·, who fulls or scuu1·s it in the through of his mill, 
with fuller's-earth, an<l after the fi1·st fwlling, the knots, 
ends, straws. &c. s1irking out on eith('l' side of the sur~ 
fa~e, are. tak~n. off with a kin<l of pliers of iron pincer~. 
~it.er \vluch 1t ~s returned into the fulling.throngli, wlie1·r. 
it. 1s WOl·ked w1t!J ~varm "ater, in which soap ha~ be~u 
dissol\'etl; when quite clea1·ed, lt is taken out, the knots 
are. again pu!lcd. off; it .i'i th~n put on the tenter tu dry; 
taking Cal'e, as last as it dries, to stNtch it out, bath i11 
length and b1:eadtli. till it is b1·m1g1Jt lo its just tJirnt>nsi 
ons; then berng taken off the tc11tc1·, it is tlycd, slwrn, 
aml prebsctl. 

gr~:t~~~t,Nt71~:t11;1~:~e~:~:;~1:~~ ~~1~~:r i: ~~~t~!:~~ri~~ ~~~~; 
civil law •. To tl1l'!ie st·1:jc::11L<;j, as 111e11 of grt'at lenroiur; 
~ml cxµcr1cnce, onl· rour~ 1c; r-.ct ap;u't fo1· them to pll'at1 
rn by thrmselvfs, '' hwh 1'1 the court of common ph•a.q. 
"hc1·c the com111un law nl' E11 ,:;la11d is most strictly ob . 
serHcJ; yet thuu!;li the.' lrnH~ Lllis ronrt to the1111tt•lwi!i. 
tliry are nut rcs t1·dim·d f1·01u plt'.'aclin.; in otl1el' to t? I ts 
whe1·£' tht' judgt>n'i (who 1 a111111t hl' t·lr\'afe<I to that tlignitv 
till lht') lian· tal..t•n tlw dPg-r1·1· . of St ''.J' ant at Jaw) rail 

~::~ink i~ 11;.1~ 11·;1:: ~11~.:: ~ ,\ l 1 1·:~\1;t: 11~;:: i 1~~ ::1111. g~·;;:~ 1~.:·~.11e~f,'i i~:: la~~ 
matlo IJ) tlll' ki11~·s manclale, nr \\ l'it. 

' f'hl't'C arr al~o ~t'IJranti; at n1·m~. "hflc;r ofli<-f' is tn at. 
tcud 011 1111· _pn-,un 1.d Lhc king, lo a1 n•i:,t 11 c1·.son~ ul 1:1n
di1i1111 olrl·1a11ug. 
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SERGEANT, or Serjeant, in war, i~ an infe1·i01• o~ce1• 
in a company uf foot, Ol' troop of dt·agoons, armetl w1th a 
halberd, and appointed to hl'C Llisciplinc observed, to 
teach the soltlicl'S the cxercis•· uf 1hcit· arms, and to Ol'· 

der, straighten, and fu1•m, 1'a11ks, files, &c. 
SERJEANTY, signifies in law a sel'\'icc that cannot 

be due from a tenant tu any lo1·d but to tke king only; 
and it is either grand sc1:jc.111ty or petit se1jeanty. 

Grant.I se1:jcanty, is a tenure whcrcl.Jy a pct·son 
holds his lands of the king by such services as he ought 
to do in person; as to cal'J'y the king's banner, or his 
lance, or to carry his S\\to1·d before him at his coronation, 
or to do other like services; and it is called g1·aml ser· 
jeauty, because it is a ~more wo1·thy service than the 
service in the common temu·e of escuage. 

Petit serjeanty is whe1·e a pei·son holds his land of the 
king, to furnish him ycal'ly with some' small thing 
towa1·ds bis wars, as a bow, lance. &c:. And such ser
vice is but socage in effect, because such tenant by his 
temu·e ought not to go nor do any thing in his 11ropcr 
person. 

SERIES, in general, denotes a continued succession 
of things in the same Qrdcr, and having the same rela
tion 01· connection with each other: in tLis sense we say, 
a series of emperors, kings, bishops, &c. 

SER1ES, in mathematics, is a number or terms, wheth
et• of numbers or quantities, iucrcasing or decreasing in 
a given pro11ortio11, the doctrine of which l1as already 
been gh·en urn.let· the article PaoGREssrnN. 

SERIES, i11fi-1tile, is a series consisting of an infinite 
number of tc1·ms, that is, to the end of which it js im
possible ever to come; so that let the series be carried 
on to auy assignable length, 01· number of terms, it can 
be ca1Tied yet fa1·ther, without end ot· limitation. 

A n11mbe1• actually infinite (i. e. all whose units can 
be assigned, aud yet is without Jimits) is a 1llain contra. 
diction to all our itJeas about numbers; for whatevcl' 
number we can conceive, or have any pt·oper idea of, is 
always determinate and finite; so that a greater after it 
may be assignrd, anll a gt·eatcr after this; and so on, 
without a possibility of ever coming lo an end'of the addi
tion or increase of numbers assignable: which inexhaus
tibility, or eudlcss pl'ogression in the nature of numbers, 
is all we can distinctly understand by the infinity of num
ber; and;tbercrore to say that the number of any things is 
il\finite, is not saying that we compt·ehend their number, 
but indeed the conll'a1·y; the only thing positive in this 
p1•upositioo being this, that the number of these things is 
greater than any number which we can actually con
ceive and assign. But then, whether in things that do 
really exist, it can be ti·uly said that their number is 
greater than any assignable number; or, which is the 
same thing, that in the numrration of theil' units one 
after anothe1·, it is impossil.ile ever to come to an end; 
this is a question about which there are different opin
ions, with "hich we have no business in this place: for 
all that we are concerned here to know is this cet'tain 
truth; that after one determinate numbel' we can con
cei\'e a greater, and arter this a greater, and so on with
out end. And the1·efore, whether the number of any 
things that do or can really exist all at once, c•n be such 
that it exceeds any determinable number, or not, this is 
true; tbat of tliings which e:Ust, 01· are produced succcs-
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si\'ely one after another, the number may be greater• 
than any assignal.Jlc one; because, though the 11u1111.Jer or 
things thus produced tliat doc:s actually cxbt at any ti mo 
is finite, yet it may be increased without rnc..1. And this 
is th~ distinct ~ml ~rue 1!'1Jtiou of the in~~ity of a series; 
that ts, of the mfimty of the nuw!Jc1· oi its ter1us, as it 
is expressed in the delinition. 

Hence it is plain, that we cannot apply to an infinite 
sel'ics tlic common notion of a sum, \'iz. a collection of 
several particula1· numbers that are joined and added 
together one after another, for this supposes that these 
particulars al'C all known and tlete1·mi11cd; whereas the 
tel'ms of an infinite se,l'ies ca1111ot be all sepat'ately u.s
signec..I, thrre ~eing 110 end in the ll~tneration or its pa1·ts, 

~t~v!11~~~~~~: ~~1~~1~h~ai~:~1~t~:: ::;n~~i·;:c~c .. ?e~tc::s~~~ 
of two parts, \·iz. the idea of something posihve and de .. 
tcl'mincd, in so far as we couceive the series to be actu. 
ally can·ied on; and the it.lea of an inexhaustible remain. 
del' still behind, or an endless addition of terms that can 
he made to it ouc afte1· another, this is as different from 
the idea of a finite series as two things can be. Hence 
we may concch'c it as a whole of its own kind, whiclt 
the1·efo1'e may be said to have a total value whether that 
is determinable or not. Now in some infinite series this 
value is finite or limited; that is, a_numbcr is assignable 
beyond which the sum of no assignable numbel' of terms 
of the series can ever reach, nor indeed ever be equal to 
it, yet it may approach to it iH such a manner as to want 
lm1s than any assignable difference; and tliis we may call 
the value or sum of the series-; not as being a numbcl' 
found b?' the common method of addition; but as being 
such a hnutatwn of the value of the series, taken in all 
its infinite capacity, that if it wei·v possible to add them 
all one after another, the sum would be equal to this num
ber. 

Again, in other series the value has no lirnitatioR; and 
\Ve may express this, by saying the sum of the series is 
infinitely great; which indeed signifies no more than 
th:it it has nu determinate and assignable value, and 
that the se1·ies may br, carried such a lrngth that its 
sum, so far, shall be greater than any given number. IR 
shoJ't, in the first case we affirm there is a sum, yet not 
a sum taken in the common sense; in the otht:r case we 
plainly deny a det<'rminatc.sum to any sense. 

Theorem I. In an infinite serits of numbers, increas
iug !Jy an equal difference or 1·atio (that is, an aritbmeti4 

cal or geomeh'ical inCl'casing progression) from a given 
number, a term may be found greater than any assigna
ble number. 

Hence, if the series increases by diH'erences that con
tinually inrrease, or by ratios that continually increase, 
comparing each. term to the preceding, it is manifest 
that the same !lung must be true, as if the diH'erence or 
ratios continued equal. 

Theorem II. In a series decreasing in infinitum in a 
given 1•atio, we can find a term less than any assignable 
fraction. 

llence, if the terms decrease, so as the ratios of each 
term to the pl'eceding do also continually decrease, then 
the same thing is also tl·ue as "hen they continue equal. 

'l'heor. llJ. The sum of an infinite se1·ies of numbers 
all equal, or increasing continually, by whatever tlill'er· 



SERIES, ' 

enccs or ratios, is infinitely grc~t; that is, such a series 
has no determinate sum but grows so as to exceetl any 
assignanle number. 

Demons. I. H the terms are all equal, as A : A: A, 
&c. then the sum of a•y finite number or them is the 
product of A by that number, as An; but the gt·eater " 
is, the greater is An; aml we can take'1L g1·eater than any 
assignable number·, therefore An will be still greater 
than any assignable number. 

Secondly, suppose the series increase continually 
(whe1her• it docs so iufinitely or limitedly), then its sum 
must be infinitely great, because it. would be so if the 
terms continued all ec1ual, and thel'cfo1-e will be more so 
since they increase. But if we suppose the series increa
ses infinitely, either by equal ratios or differences, or by 
incl'easing tliffcrences or ratios of each term to the pt'e
ceding; then the reason of the sums being infinite will 
appear from the first theorem; for in such a series, a 
term can hr found greate1· than any assignable number, 
and much more thc1·ofo1·e the sum of that and all the 
preceding. . 

1'heor. IV. The sum of an infinite series ofnnmbcrs 
decl'easing in the same ratio is a finite number, equal to 
the c1uotc arising from the division of the product of the 
ratio and first tel'm, by the ratio less by unity: that is, 
the sum of no assignable number of terms of the se1·ies, 
can ever be equal to that c1uotc; and yet no number less 
than it is C(}U:.tl to the value of the series, 01· to what we 
can actually determine in it; so that we can carry the se
ries so far, that the sum shall want of this quote less than 
any assignahle difference. 

Demonsfration. To whatever assigned number ofter•ms 
the series is carl'ied, it i~ so far finite; and if the greatest 
term is I, the least A, and the 1·atio r, then the sum is S 

= ~. Seo GEOMETRICAL PaomtESSION. 
r-l 

Now, in a decreasing series from l, the more terms we 

actually raise, the last of them, A, becomes the lesser, 
and the lesser A be, rl - A is the gt·eater, and so also 

rl-A 
is r=T' but rl- A being still less than rl, therefore 

~ = r' is still less than r ~ 
1
, that is, the sum of any 

assignable number of terms of the series is still less than 
~ rt 

the quote mentioned, which is, ,7=""1, and this is the 

lirst part of the theorem. 
Again: The series may be actually continued so far, 

that r~-=: shall want of r ~ 
1 

less than any assignable 

difl'ercnce; for, as the series goes on, A becomes less and 

less in a ct>rtain ratio, and so the Sf'ries may be actually 

continued till A becomes less than any assignable num-
rl rl-A A 

ber (by Theorem II.). Now r _ 1 - -;::=T = ,7="1, 

and r .:_ 
1 

is less than A; tbe1·efore, let any number as-

signed be called N, we can carry the series so far till the 
rl-A 

last term A-is less than N; and because T=t wants 

of_,_·I_, the dilfernce _A_, which is less than A, 
1'-1 T-1 

which is also less than N, therefore the second part of 
rl 

the theorem is also tl'ue, and r=T is the true nlue of 

the sei•ies. 

Sclwlimn. The sense in which -''
1
- is called tbe 

r-l 
sum of the sel'ies, has been sufficiently explained; to 
which, however, we shall add this; that whatever conse~ 

quenccs follow from the supposLtion of r ~ 
1 

being the 

tl'lle and adequate value of the series taken in all its in
finite capacity, as if the whole were -actually determin
ed an<l added together, can never be the occasion ol' 
any assignable error in any operation or demonstra
tion whereit is used in that sense; because il' it is said 
that it exceeds that adequate value, yet it is demon 
strated that this excess must he less than any as
signable difference, which is it1 effect no difference, 
and so the consequent erl'or will be in elfect no error: 

for if any crrot· can happen from r ~ 
1 

being greatei· 

than it ought to be, to represent the complete value of 
the infinite series, that error depends u11on the excess 

of r ~ 
1 

over that complete value; but this excess bciris 

unassignable, that consequent error mu8t be so too; be
cause still the less the excess is, the Jess will the crrot' 
be that depends upon it. And for this reason we may 

justly enough look upon r ~ 
1 

as expressing the ade

quate value of the infinite series. But we arc far
!her satisfied of_ the reasonableness of this, by finding 
m fact, that a finite quantity does actually convert into 
an infinite series, which happens in the case of infi -
11ite decimals. For example, j =. 6 6 6 6, &c. which is 

plainly a geometrical series from ~ in the cont; " •! 

ratio of 10 to l; for it is~ + ~ + 10~0 + .. ofclo' &c. 

And reversely; if we take this series . . A t.I find it: .su.111 

by tire preceding theorem, it comes ·' the same~· tor 

l = ~' r = 10, therefore rl =16J' = 6; and r - 1 = 9; 

whence _r_l _ = ~ = !· 
We h~v-;-a'.ldeiJ •~e1·e. a

0 

table of all the varieties of de
termined pi·o~i;ns of infinite, decrensing, geomet.l'ical 
J>rogressioP"' which all depend up•rn thrsc three things, 
, ·iz. thebl'eatest term l, thr ratio r, arnl the sum S; by 
any j\VO of which the remaining one may be found: t11 
y•hich we. have ailded some other 11roblems. wherein S 
- L is considered a• a thing distinct by itsrlf, that is, 
without considering S and L scparntely. 
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Solution•. ~inn, __ 

1 

~•:l•t ___ , i 
:____,~_ = ,._ ~--1 ~ a l• 

s = a=b'ofl=t=M 

l=~OfS=l-MXS 
a l 

:-1~,1:~ .. ~~; - ~ ~ 
I 

- "~"" -i:i s-1= u~b oft= l~l>f 

:: =1:=~1,:=~;· ~ ! ~:-~ .. ~~· --l t --------
r.s-ll s,l, l{sl=s-llx.:_} o 1' •=-F-ofs-l.=l x ~-1 

=s- xr-1 :i 1 = a-;b ofs-l=l-M:s-1 

Theorem V. In the arithmetical progression t, 2, 3, gular, with one oblong seed under it. There are four 
4, &c. the sum is to the product of the last te1·m, by the speciPS, natives of the Cape of Good Hope. 
number of terms, that is, to the square of the last term, SERPENS. See AsTRONO>tT. 
in a 1·atio always greater than I : 2, but approaching SERPENTES, in natural history, an order of th& 
i111initely near it. But if the arithmetical series begins amphibia class, the characteristics of which are, a mouth 
with O, thus, O, I, 2, s, 4, &c. then the sum is to the pro- breathing by t~e lungs only; body taperiAg; neck not 
duct of the last term, by the number ofte1•ms, exactly distinct; jaws dilatable, not a1·ticulate; no feet, fius, 01· 
in every step as 1 to 2.· ears: motion undulatory. They are cast naked upon 

Theorem VI. Take the natural pl'Ogression begin- the earth, without limbs, exposed to every injwry, but 
ning with o, thus, o, t, 2, 3, &c. and take the squares frequently armed with a poison the most ueadly and hor
of any the like powers of the former series; as the rible, which is contained in tubular faugs resembling 
squares, O, 1, 4, 9, &c. or cubes, o, 1, B, 27; antl then teeth, placed without the uppe1· jaw, protruded or 1·e
again take the sum of the sel'ies of powers to any number tracted at pleasure, and surl'Ounded with a glandular 
of terms, anti also multiply the last of the terms summed vesicle, by which this fatal fluid is setreted. (See Po1-
by the number of terms, (1·eckoning always 0 for the soNs.) Bot lest this h·ibe should too much encroach 
first term;) the ratio of thnt sum to that product is mo1·c upon the limits of other animals, the benevolent Author 

t11an _n_
1
X_l, (n being the index of the powers) that ~a~na:,'.•.re ~~! j~~:d ~1~Yufi~~~~I: ~~~ i~0~hi:rti~:i~~~'. 

'1, in the series of squares itis more than i; in the cubes and the cesophagus so lax, that they can swallow ¥tith-

.fi
.niP than !: and so on. But the serits going 011 in in- out mastication, an animal twice 01· thrice as large as 

end 'ittli. we may take in more anti more ter111 s .without the neck. There are sernn genca·a, viz. the 
sum to th& sum; aud th~ more we take, the uho of tlie Archrochurdus Coecilia 

~oduct menhunetl grows less and less; yet Amphisbreua Coluber 

•o as it nernr cai.'Ctually he eqnal to_t -•but approach- ~~~uis C1·otalus. 

~;·lci•n,r.111.r:Jetr1 .Jey1•1 cnce. ar tt. '- or within 1:s:u:an any assign- The distinction of species in this numerous tribe isortrn 
nU '" 1wculia..Jy difficult. Lir111arns pei·suaued himself that an 

f Sl\H~OL.A, a .;r;~us 01 
·'ants belonging to the 01·tJer ·i;~~ltl~~ 1 ~ 1~•;;::1!~:;0~i~~1~~~ ~~::~~t~"t~~: t"~~~~~~d 0~c~~~Z 

~nl~1~.t1~~
1

\
1

1:r~r~
1

;:;.:'te~:·~~a 1~~J~~ 1~~:::•t;:~ ~~1;~r;1~~~:-~~' in~ly attf:mpted in tlie S)stcma Natur·re to disCl'iminate 
cn~1~po •qtre. Thl• 1·ccl·ptaclc is paJeacl-·us; the cal)X siin: tl1e sprries by this mark alone. Expc·rienre, howenr, 
~I~,. an.I .the par1.111tJ r~ s~me\\hat plumv-P. There arc has sufticiently sh0\\11 that, though oflen highly useful 
l~H~l spen rs: .1: I lie L_cv1gat~: 2 . .JEtli.rnsi .-.. $. Cl'etl'n- in the investigation of these animul.s, it is .)'et IJy much 
:l~. 4. U~r~~·. l he fi1·st 1'J a native of the island 01 <:an di a, too uncl'rlain and \'a.l'ialJlc to IJe pcl'luitted to stand as an 
a11d fl o_\\t• ts 111 July ancJ .\rif;ust; the seconcl is a lt-;iti\c l'!-,tahlish<'t1 specific test. 

of 1 t~I); and the fu111·th is a native of the south of Eui·uii~. iol~!·1i:a:~is1~:;~ti~~1 ~::~:1;~~1;t~,:ln~~.l~;.:~~en~~=.~~:~~~::~~f 
SE.RIP Hit;.\], a gcuus of f!lanls bdow·ing to the or- their teeth; the fangs m· puiso11i11g teeth b•·111g al .. a)S 

Jri· 
01 . 111 ~1110S'~1 mia. :uul to tlie llas~ ofs ,1~r;~~1rs ia. The ofa tulJuhrstrurltu-l', a11dcalr11latrt.I f11 1·lh1 r nH.}ance 

calJ x 
15 unliricatl'd; the corolla is monoiH.:laluus antl re- or injcctiau of the poisonous fluid from a lll'Cumu· rc~cl'· 
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voir communicating \\ith the fangs on cac11 siUe of tl1e 
Read: the fa11gs a1·e always situated in the antc1·ior and 
<'xtcrioi· pa1·t of the upve1· jaw, aml are generally, but 
1111t alwa)'S, of much larger size than the other teeth; 
thry a1·e also fr1'quently a.rc1>mpanied by some smallc1· 
01· subsidiary fangs, apparently destined to supply the 
11l'inrip.1 l oucs when lost, either by age or accident. The 
fangs are situated in a peculial' bone, so a1·ticulate.1l with 
tlie rest ul' the jaw as to elevate 01· depl'('"S them at the 
11lt"asure nl' tile animal. In a quiescent state th1·y are 
recutnb('nt, with their points <li1·e r. ted inwat·<ls or Uack~ 
warilH; but when the animal is inclined to use them as 
wrapons of offonce, tlwir position is altered by the pc· 
culia1· mechanism of the above-mentiottctl bunc in which 
they at·e l'Ootctl, and they become almost perpcndicttlar. 
· A ge11<'ntl rule for the determination of the existence 

or 11011-t·xistrnce of these 01·gans in any species of 
ser}JC'nt is p1·np11sed in a paper relative to tl1e amphi· 
hia by D1" Gray, amt 1n1Ulished in the Pliilosupliical 
'I'1·ansactio11s fur the yca1· 1788. The fangs, accu1·c.li11g 
to Dr. Gray, may be distinguished lvith g1·eat case, and, 
as lie helievt•s also, with great certainty, by the follow. 
ing simple method. WhC'n it is discoYered that there is 
some.thing like teeth in the anterior and extC1fo1· pa1·t o[ 
tile up(let' jaw, which situation lie considers as the only 
one in which venomous fangs are ever found, l et a llin 
or other h:U'd body be drawn from that pat·t of the jaw, 
to the angle of the mouth; (which operation may, fol' 
g1·t>ah•1· certainty, be fried on each side.) If no more 
tct'th a1·e felt in that line, it may, he thinks, be fail'ly 
conrlude-d, that those first discovered are fa~1gs, and that 
the serpent is consequently venomous: if, on the con
tr;.try, the teeth first discovered a1·e observed not to stand 
alone, but to be only a pa1·t or a complete row, it may 
as cntninly be concluded that the serpent is not veno. 
111ou,.,. 'J'his rulf', however, like most others, may have 
its (•xrrptinni;, and perhaps the most legitimate test of 
re-al fangs in a srr·pent is their tubular structure, which 
nrny alwa)'S be easily detected by tlie assistance of a pro
JH'r magnifier. It is to be obs(·rved, that all serpents, 
whether poisonous or not, have besides the teeth, (whe. 
thu fangs or simple teeth) in the sides of Uie upper jaw, 
two additional or interior rows, .which are generally 
tnnch smaller than the rrst, and frequently scarrely vi
eible: the gcnr1·al rule, therefure, is, that all \'enomous 
serpents have only two J'ows of true or proper teeth in 
the uppt'l',jaw, and that all others ha\•e fo11r. 

A hea<l e11ti1·ely covei·ed with small 'Scalrs is in some 
tlegrec a character, I.Jut b.v no means an universal one, 
of pni'ionous sc1·pents; as al'c also carinatefl scales on the 
htad and b()dy, or ::>uch as are fumishe<l with a promi· 
11c11t micldtc liur. 

All Sl•1·prnts are in the habit of casting thrir skin at 
CC'l'tain pl'l'irnl~; in tempr1·ate 1·egions annually; fo the 
Wal'mC'r perhaps rno1·e frcriu('ntly. The snpcnts of the 
trmpl•1·ate anti mid climates also conceal themselves, 
du1 ing thr wint<'r, in cavities beneath tlic s111face of the 
gr111111d, or in a11y other convenient places of retircmrnt, 
and 11.1ss tl1 e wintc1· in a state mol'C or less approaching, 
in thr difft.·1·cnl spf'rics, to romplcte to1·pidity. It may 
tu• added, that some scrpe111s are viviparou!"I, as the- 1·attlc
flm1.,k .. , the• 'ipn. and mall) others of the poisonous ki11t1, 
whilo the cowmon snake, antl probably the major part 

SER 

c)f th~ in noxious sCl'prnts, a1·e o-riparo:1s, drpositing tl1rir 

~~~~lt\':,:, ~~~1~ 1~~· :i~~~n~1.~ra~!~~'i\~:,'.~~n1;~~~;1~1~·1c1!1. a utl cl use 
The broad u11tlh·ided Iami11re or scaly plates 011 the 

belli es or scrprnts are tcrm1·cl sc.:uta, anti the smaller 01· 

<li,·itlcd plates beneath the tail are r:1lkd sq11a111_:e su!J
c·audales, or subcaudal scal1·s; and ft·o m tl1l'S~ d1ffe1·r11t 
kind~ of Jaminre the Li1111man genera uf sc1·pe11ts arc 
chidly i1Htitutl'd. 

SERPENTAlUUS. See AsT1<o s o>1Y. 
S~RPENTlNE, a mineral l'ountl in amol'phnus mas. 

s rs, forming strata, and C\'C'll entire mo 1111tai11s. Its fra c
t111·e is spli11te1')', sometim es conclwitlal. Specific .;1·~
vity 2.57 tu 2.71; feels snfta11d al111·,st greasy; gcnerall.v 
et11its an earthy smell when brcalhccl on. Its colours are 
Yarious shades of green, yellow, r ed, g-rcy, brow11, a111l 
blue: commonly one ortW(J culou1·s form tile g1·ou11tl, nml 
one or more appear in sp••ts 01· veins . .Brrol'e the l.llow· 
11ipe it hardens, but docs n;,t melt. A ccol'ding tu Mr. 
Cllencvix it contains 

54.5 magnesia 
28.0 silica 
23.0 alumina 

4.5 oxide of iron ' 
0.5 lime 

10.5 water 

101.0 
SERPICULA, a genus of plants belonging to the das

of rnonrecia, and to the orUe1· of tctrand1·ia. The male 
calyx is quad1·hJcntate, and the co1·olla consists of fou1~ 
petals. The female calyx is di\'idcd into four parts, 
aud the pe1·ica1•pium is a tomcntose nut. There are two 
species, the verticillata and repcns. 

SERPUJ,A, a genus of insects of the ortler vrrmes 
testacca. The generic character is: auimal a te1·e1Jella; 
shell univalve, tubular, gc1wrally atlhC'ring to other sul.J
stances; ofte11 separattd internally l>y di,·isions at un .. 
certain distances. Thf1·e al'c 48 species. 

SERRATUL.\, saw-wort, a genus or plants belong
ing to the class of syngenesia, and to the n1·der of 1wly· 
gamia ::equalis. In the natural system it is ranged 1111-

der tile 49th or,Jer, compusitro. The calyx is suhcylin. 
d1·ical, imbricated; the scales or it pointed. lrnt not spin
ous. There are 20 species: 1. The tinctoria, grows in 
woods and wet 11ast111·es. It dyes clfJth ofun excC'~din.i;;ly 
fineyc11ow colour, which stands well when fixed '''ith alum. 
Goats cat this J>lant; horses arc not fond of it; rattlr, 
swine, and sheep, leave it untouched. 2. ThC' alpi11a, 
or mountain saw.w-01·t, gl'uws on liigh mountai11s, a1ul 
flowt'rs commouly in July or August. 3. The Rl'\'i'n

sis, Cul'n saw-wort, or way-thistle, grows in cultivatetl 
grnuntls an<l l>y way-sides, nml fl owns in July OP 
August. When 0111·nctl, it yicl<ls gootl ashes l'ot• making 
gla" 01· fix ed alkali. 

Sl£RRUPALPUS, a genus or insects or the or<lrrco. 
leopte1·a: the gcnel'ic charactc1• i'i, antc11nre setanous· 
feelers four, unN1ual;_ th~ ~11te1·ior on~ longer, 1lee11l; 
serrntr, composcll of lour JOl11~~, lhe laslJ fli nt very large, 
trunrate, compt'essei.J, ~ntcll1form; the poste1·iur ones 
subrlav~tc: tlrnrax marg111ecl, conce;t]i11g the head , with 
a pl'umrnent angle on each side; he:ul deOertrd: feet 
formed for tlig;; iug. There arc two species: the slriatos 
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1s found on oltl wooden buildings in the ercniug in au. 
tum11. 

SERTULARIA, in natural history, a genus belong
ing tL> the class ol' vcl'mcs, antl to the order of zoophyta. 
The stem is 1·allicatcll, fibrous, naked, and jointed; the 
ilurcts arc liytlrm, and there is one on each joint. This 
genus comprchemls 42 species of corallines. 

SERVANT. Sec MASTER AND SERVANT. 

SERVICE, in law, is a duty whi~h a tenant, on ac
count of his fee, formerly owed to his lord. 

SERUM, a thin transparent liquor, which makes a 
considera!Jle part in the mass of !Jlood. 

'l'hc specific g1·avity of human blood is, at a medium, 
1 ·052/. Mr. Fourcroy found the specific gravity of 
bullock.'s !Jlood, at the temperature of 60°, to Ile 1.056. 
rrhc 1.Jloo<l does not uniformly retain the same consist· 
cnce in the same animal, and its consistence in different 
animals is very \'arious. It is easy to see that its spe· 
cific gravity must.Ile equally various. 

When blood, after being drawn from an animal, is al
lowrd to J'cmain for some time at rest, it very soon 
coagulatrs into a solid mass of the consistence of curdled 
milk. This mass gradually separates into two parts; 
one of which is fluid, and is called serum; the othet· the 
coagulum, has hern .;ailed cruor, because it alone retains 
the red colour which distinguishes blood. This sepa1·a
tion is Yery similal' to the sepat•ation of cm·dled milk 
into curds and whey. 

The 1n·o1rn1tinn between the cruor and serum of the 
blood varirs much in tlilferent animals, and even in the 
same animal in differeot cu·cumstAnces. 'The most com
mon proportion is al.wut one part of cruor to three pa1ts 
of sc1·u1n; but in many cases the crum· exceeds or falls 
short of this quantity; tlie limits of the 1·atios of those 
substances to each other appear, from a comparison of 
the conclusions of most of those who have written accu
ntely on the suhject, to be I : I and I. 4; but the first 
case must be ve1·y i·are indeed. 

The cause of this spontaneous decomposition of blood 
has not hithe1·to been ascet'taincd. The coagulation takes 
place rqually in close vessels and in the open air, whether 
the blood is all1)\nd to cool, or is kept at the tempera
ture at which it is when it issues from the animal; neither 
is the coagulation prevented by diluting it with water. 

1. The scrum is of a light greenish yellow colour; it 
has the taste, smell, and feel, of the blood, but it• con· 
sistence is not so great. Its mean specific gravity is 
about t.0287. It converts syrup of violets to.a green, and 
therefore contains an alkali. On examination, Rouelle 
found that it owes this pl'operty to a portion of soda. 
When heated to the temperature of 156°, the serum co
agulates, as Hal'vey first discovered. It coagulates also 
when boilit1g water is mixed with it; hut if scrum is 
mixecl with six parts of cold water, it does not coagulate 
by heat. When thns coagulated, it has a gl'eyish-white 
colour, and is not unlike the boiled white of an egg. If 
the coagulum is cut into small pieces, a muddy :fluid m::ty 
l}C squeezed from it, which has been termed the scrosity. 
Afte1· the separation of this fluid, ir the residuum is ca1·e
fully washed in !Joiling water and examined, it will Ile 
fou111l to possess all the properties of coagulated alhil-
111en. The serum, therefore, contains a eonsidera!Jle pro-
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portion of n.Hrnmcn. Hl"ncc its coagulation by heat, and 
the other plienomcna which albumen usually exhibits. 

If scl'um is. diluted with six times its \Hight of watrr, 
an<l then bo1led to coagulate the nlhumrn, the Jir!' iid 
which i·emains after· the separation of Lhe coaft';ulu111, 1f it 
is gently evaporated till it becomes concentrated, and 
then is allowed to cool, assumes thr form of a jrlly, as 
was first o!Jsel'ved by De Haen. Consequenll.l' it con. 
tai11s gelatiue. 

If the,coagulated serum is heated in a silnr vrsscl, the 
surface of the silver becomes black, hl· ing ronvr.rkd iuto 
a sulphu1·et. Hence it i~evi<lent ~h~t it con~ainssulphur; 
and Proust has ascertarnetJ that tt 1s combmed with am
monia in the state of a hydl'osulphuret. 

If serum is mixed with twice its weight of water, and 
after coagulation by heat, the al!J11me11 is separated by 
filtl"atiou, and the liquid slowly evaporated till it is con
siderably concentrated, a numbc1• of crystals a1·e depo .. 
sit•d when the liqnid is left standing in a cool place. 
'I'hese cryi:.tals, first examineU by Rouelle, consist of car .. 
bonat of soda, muriat ot' soda, besides phosphat of soda 
and phosphat of lime. The soda exists in the !Jlood in a 
caustic state, and seems to be combinrtl with the gelatine 
and al•,umen. The ca1·bonic acid combines with it <lm·ing 
evaporation. 

Thus it appears that the serum of the blood contains 
albumen, gelatine, hydrosulphuret of ammonia, Sf1da, 
muriat of soda, phosphat of soda, and phosphat of lime. 
'These component parts account for the coagulation oc
casioned in t.he serum by acids and alcohol, and the pre
cipitation p1·oduced by tan, acetal of lead, and othel" me
tallic salts. 

With l'espect to the other part, the crum·, or clot, as 
it is sometimes called, is of a red colour, and posses3es 
considerable consistence. Its mr:an specific gravity is 
about 1.245. If this cruor is washed cal'efully !Jy letting 
a small jet of water fall upon it till the water runs off 
colourless, it is partly dissolved, and partly remains 
upon the searce. Thus it is separated into two portions, 
viz. t. A white, solid, elastic substance, which has all 
the properties of fibrina. 2. The portion held in solution 
by the water, which consists of the colouring matter, not 
however in a state of purity, for it is im1rnssible to se
parate the cruor completely from the serum. 

We are indebted to Ilucquet fol' the first prerise set of 
expe1•iments on this last watery solution. It is of a J'ed 
colour. Bucquet proved that it contained albumen and 
iron. Menghinr had ascertained, that if blood is <.'Va .. 
porated to dryness by a gentle heat, a quantity of iron 
may Ile separated from it !Jy the magnet. The quantity 
which he obtained was cnnsidcrahlt'; acco1'ding to Iii m, 
the blooll of a healthy man contaius above two ounces 
of it. Now, as neither the serum nor the fibrina ex· 
tractcd from the cruur contains iron. it follows of course, 
that the water holding tbe coloul'ing matter in solution 
must contain the whole of tl1at mPtal. 

This watrry solution ,gives a gre"n colour to syrup ~f 
violets. When exposed to thr air, it gradually deposits 
flakes, which have the propel'ties of alhumrn. When 
heated, a brown-coloured scum gathC'rs on lts sul'facc. 
If it is rrnporated to dryness, and then mixed with ako· 
hol , a pol'tion is dissolve(.); and ;the alcoholic solution 
yields by evaporation a residuum, which lathero lik.e 
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iioap ig water, an<I tingrs vrgetable blues green; the acids 
occasion a precipitate from its solution. 'This sul.Jstance 
is a compound of alllllmen and soda. 'Thus we sec that 
the watery solution contains albumen, iron, aml soda. 

}l'ourcroy and Vau'l uelin have ascc1·tainctl that the 
iron is combined with phosphoric acid, and in Urn state 
of sul1phosphat or iron; thus confi1·ming an opinion which 
ha<l been maintained by Sage, and announictl as a fact 
~y Gren. If the residuum obtained by evaporating the 
watery solution of the colouring mattet· of blood to dry· 
nrss is burnt in a.crucible. there will remain a deep-reel 
fc1·ruginous substance, amounting to 0.045 of the blood 
employed. Nita·ic acid digested on thi~ residuum dis· 
solves a portion, whicli is phosphat of iron, and is pre
cipitated white IJy ammonia, IJut assumes a red colour 
when treated with pure potass. 'Vhcn lime-water is 
poured into the potass employed, phosphat of lime pre
cipitates. By this treatment they ascc1·taincd, tbat .;.: of 
the J'Csiduum consisted of subphosphat of iron. Now 
phosphat of iron is soluUle in acids, I.Jut insoluble in wa
ter; when trf'atcd with pure alkalies, it loses a po1'tion 
of it.<; acid, assumes a 1·cd colour, and is converletl into 
subpl10spliat. llcncc it is evidently the soda nf the blood 
which reduces it to that stat(', or at least maintains it in 
that state. Subphospliat of iron readily dissolves in al
bumen antl in set'U m. 

'Vhcn ucw-drnwO lilood is stit•recl briskly round with 
a stick, or the hand, the whole of the fibl'ina collects to
gether upon the stick, and in this manuer may be sepa
ntetl altogether frnm the rest or the blood. The red glo
l.lulcs, in this case, l'l'main I.Jc hind in the se1·111n. It is in 
this manner that the IJlood is prepared for the different 
purposes to which it is put; as clarifJ ing sn.i;a1·, making 
pu<.ldiugs, &c. Af(cr the filll'i11a is tli:is separated, tl1e 
blood nu lo11ger coa,:rulatcs when allnwrd to remain at 
l'CSt, but a spongy flaky matter se11arates from it, and 
swims 011tliesurt'ace. 

Whrn IJlood is dried by a gentle heat, water exhales 
from it, 1·t•taini11g a rn1·y small quantity of animal matter 
in sulution, and consequently ha\'ing the odotn· of IJlood. 
lllood <ll'ie<l in this manner IJcing introduced into a retort 
;rntl disLilled, tl1cre comes over first a clear watery li
quor, then carbo11ic acid gas, and ca1·bonat of ammonin, 
which crystallizes in the ncrk of the retort; al'icr these 
products tl1nc comes over a Jluid oil, carl>onatrd hydro
gl'n gao;, an<l an oily sul.lstaucc of the consistence of but
tc1·. The watei·y liqu01· possesses the prnpr1·ty, of preci
pitalin.; from sulphat of iron a green powdel': mm'iatic 
arid dissoh·cs p:u·t of this powder, am] there remains 
beliind a little P1·ussian IJlne. Consl'qucntly tliis watery 
liquo1· contain.<;j IJoth an alkali and pl'ussic acid. 

9216 grains ol' dt-il'd blood licing put into a large cru
ci\1le, aml i;1·atfo:tlly lieate<l, at first liccame neal'ly fluid, 
ancl swelled ui> considc1·ably, emitted a g1·rat many IHitl 
fumes of;,\ yt'llnwi!"li colo111·. and at I ant took fil'e and burn· 
ed with a white Oame, C\ illr11tly owin,i; lo tile prt·scnrc of 
oil. Aftn thl' tlamc and the fumes liad disap, ea1·ed, a 
light smoke was cmittrcl, which afl'ectf'd the cyr"! ~ml !lie 
11osc; it !tad tile ndont' of pr·ussic a(·i1I, au<l rt•ddcn(>d 
moi:st pt::tpl'1· staiul'cl "ith Vl'g·rtalilc blue. At the mtrl of 
six hours, \\hen the matte1· had l11st five-sixlhs of its 
substancr, it mrl.tell nurw, exhibited a pu1·plr llamr on its 
surfare, and emitted a thick ~mokc. 'l'liis smoke affected 
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the eyes 'and nostrils, and reddened blue paper, but it 
had not the smell of prussic acid. Wben a quantity of 
it was r.ollectrd and examined, it was fou1id to possess 
the 11ropcrties of phosphoric acid. The residuum amount
ed to 181 grains; it held a derp-bJack colour, and a me
tallic brilliancy; and its particles were attracted by tho 

~~~11;~~~e 1~! r~c11f ~~.~ 1 ~~1~~~1:t7~~ ~ ~~ :~ :.~i n~01! ~'a~ ~~~~!~t~~; 
but water cxtracte1I from it mUJ•iat of soda; part of the 
remaiHder was dissolve<l by muriatic acid, and of course 
was lime; there was besides a little silica, which had 
evidently been separated from the crucilile. The iron 
bad l.ieen reduced during the combustion. 

Such arc the properties of Ulood, as far as they have 
been hith('rto ascertained by expel'imcnt .• We have see• 
that it contains tile following i11gredie11ts: 

1. Watrr, 
2. Fibl'ina, 
S. Allrnmen, 
4, Grlatine, 
5. Hytfrosulph. o.f ammonia,. 
6. Soda, 
r. Subphusphat of iron, 
8. Mu1'iat ofsotla, 
9. Phosphat of soda, 

1 o. Phosphat of lime. 
Besides bcnzoic acid, which has been detected by PJ•oust. 

Ilut out· knowledge of this singular fluid is by 110 means 
so complete as it ought to Lie; a Jnore accurate analysis 
would 111·oba!Jly discovet· the p1·e&ence of other sub
stances, and enable us to acro1111t for many uf the pro .. 
pc1·tics of blood which at present arc inexplicable. 

SESAMUM, oUy gi:ain, a genus of plants belonging: 
to tbe class of <li<l.}'namia, and to the order of angiosper
mia, and in the natural system ranging um.Irr the 20tlt 
01'de1·, luridre. rn1e calyx is divide.d into five )Jarts. 
rn1c co1·olla is camp.anulated, the tulle of which is nearly 
the length of the calyx; the throat is ir.flated, and ve1•y 
large; the b01·der is tlh•idcd into five parts, foul' of wliich 
are spreading and nearly equal; the fifth is the lowest 
and la1·gest. There arn four filaments, and the rudiments 
of a fifth. The stigma is lanceolated, and the capsule has 
four cells. There are only three species, the orientale~ 
i111.J~c11m, and luteum. 1. The orient.tie has ovate, ol.ilong, 
entire leaves. It is au annual, and grows naturally on the 
coast of Ma.Jal.Jar and in tlie island of Ceylon; l'ising with 
an hcrl>aceous fnu1·-cornered stalk, two feet high, send
i11g out a few short sidc-Li1·ancl1cs. Aftcl' the flowers are 
past, tlic germen tul'ns to an oval acute*11ointed capsule, 
with four cells, fi11ed with oval compressed seeds, which 
ripen in autumn. 2. rr1ie intlicum, with trifitl lowc1· 
leaves, grows naturally in India: this is also an annual 
lliant; tlrn stalk rises taller t!ian that of the former; the 
lnwf'r leaves arc cut into three parts, which is the 011ly 
tlifforcnce between thrrn. The fir:'it sort is fre<p1rntly 
culriYatetl in all the easte rn couutl'ics, and also in Al'l'ica, 
a ... a pulse; amt of late ycnrs the !leeds have been intro
duced into Carolina by the Af'l'ican negroes, where they 
succeed ex.ti·~mcly well. The .i11ha~ila11ts of that country 
nm.kc an oil from the seed, wluch will keep gootl fot· ll)any 
yca1·s, wi1 hout having any rnncid srnl'll or ta~te, but in 
two years l>ecomc quite mild; so that when the WRl'rn 

taste of the se~d, \\hich is in the uil when fir•t di·~""' 
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is worn orr, they use it a'> a sallad oil, ;rnd for all the 
purposes of sweet oil. The seeds of this plant arc also 
uMd bJ the urgroe~ for fooll; whirh scctls thry parch 
O\CI' tliP fil'c, and tl1rn mix tlirm \dth watrr, itlld stew 
other ingr<·tlirnts with tl1cm, which makes a hcarly food. 
S11mcli111~s a sort of JHH.lcling is made of thrsc seeds, in 
thr saml' manner as with millet or r·icr, antl is IJy some 
pe1·~ons cstccmctl, but is ral'fly used for tl1csc purposes 
in Europr. 

From ni11r pnunds or this seed "hi ch came from Caro· 
Jina, thnu \\C'l'C upwards of t\\o quarts of oil dr·awn, 
which is ac; grl'at a 'tuantity as has been obtainrd from 
any vrgetablc ,,JiatC'\cJ'. This might occasion its being 
callrfl Ilic oily g1·ain. 

SESELl, meaclow-saxijrage, a genus of plants be
longing to tl1c rlass ul' pt•ntamJt'ia, a11tl to the order of 
digynia, and in the nat111·al system l'an,i;ing u111.ler the 
45th Ol'dr1·, umlH·llat:e. The umbels a1·e globular; tile 
involucrum consists of one or two leaflets; the fruit is 
egg shaped and su·eaked. Them are fifteen species. 
'rl1e monta?ium grows naturally in France and Italy; 
the glaucum is a nati,·c of France; the ammoides ancl 
tortuosum grow in the south of .Eu1·ope; and the hyppo
maratlll'um is a native of Austria. 

SESSION, in law, denotes a sitting of jnslices in 
court upon thcit· commission: as the session of ayer and 
terminer, &c. 

SESSIONS, quarter. The session or the peace is a court 
er record holden before two or more justices, wherefore 
uuc is of the quorum, for tlic execution of the autho1·ity 
given them by the commission of the peace, and certain 
statutes and acts of pal'liament. 

'fhcjusticcs shall keep their sessions in e\'ery quarter 
of the year at least, and for three days if need lie; to wit, 
in the first week after the feast or St. Michael, in the 
first week after the Epiphany, in the first week af'te1· 
Easter, and iu the fir·st \\Cek aftc1· St. Thomas, and of. 
tcner i[ need be. 

Any two justices, one whereof is of the quorum, by 
the words of the commission of the peace, may issue 
their precept to the sheriff to summon a session for the 
general execution of thrir authol'ity; and such cession, 
holden at any time within that quarter of a year, i& a 
general quarter.session. 4 Burn, tSJ. And such pre
rept should bear teste, or be dated, fifteen days before 
the return. Nels. lntr. 35. 

The sheriff also shall cause a jury to appear at such 
days and places as the said justices, or such two or more 
or them as aforesaid. shall appoint. 

'l'bere arc many offences, which, Uy particular statutes, 
belong properly to this jurisdiction, and ought to be pro
secuted in this cout·t: as the smaller misdemeanors 
against the public or commonwealth, not amounting to 
felony; and especially offences relating to the gamet 
highways, alehouses, Lastard children, the settlement anc.J 
in·ovision of tl1e poor, vag1·ants, servants' wages, ap
prentices, and impish recusants. Some of these al'e prn
cceded upon by indictment; and others in a summary 
way, by motifln and order thereupon; which order may, 
for the most part, unless guarded against by any parti
rular st~tutr.' lrn remo\·ed into the court of king's l.Jcnch 
by certiorari, antl be there either quashed ur ronfirmed. 

SEss10Ns for weights and measures. In London, four 
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Justices from among the mayor, rrcordrr, and afrlerinen,. 
(ol'whid1 the ma)"OI' or 1·erorclc1· to ltr onl') m.') hold a 
sessinn to enqui1·c iuto offl'nces of selling by faJ.s1~ \\l' l~lirs 
and measu1·est contrar·y to tilt': stalulcs; and to rccci\'e 
indictments. punish the om·11ders, &c. 

SESTERC.E, a silver coin in use amoug tl1e Romaus. 
See Co1N. 

Some authors make two kinds of srstrrccs: 1he less, 
called srstertius, in the masculine gender; and lhe great 
one, called sestel'tiurn, in the neuter, the latter contain
ing a thousand of the fo1·me1·. 

's1·ste1Te, 01· srstCl•tius, was also used by tlie ancients 
fur a tiling containing two wholes a11d a half of auotllcr, 
as as was takrn for any whole or integer. 

SESUVIUM, a genus of plants ~do11gin,:, to the class 
of icosand1·ia, ancl to the ot·dcr of trigynia. Tl1c calyx 
is coloured, and di\•ided into five parts; tl1ere a1·e nope
taJs; the capsule is egg-shaped, th1·ce-ce1Jed, opening ho
rizontally al.lout the midc.Jle, and coutaining man) seeds. 
'rherc is only one species, the portulacastn1m, purslane .. 
leaved sesuvium, which is a nati\'C of the Wcstlndics. 

SET-OFF, is when the <lefondant acknowledges the 
justice of the plaintiff's demand on the one ha1uJ, but 
on tile ollter sets up a demand of l1is own to countcrbal .. 
ance that of the plaiutitf, either in the whole, or in part; 
as if the plaintiff sues for t Ol. <lue on a note of harul, the 
dcfenc.Jant may set-off 91. due to himself ro1· mc1·chan<lize 
solcl to the plaintiff. 3 Black. 304. 

The action in wl1ich a set-off is allowable upon the sta
tutes 2 and 8 G. ll. c. 22 and 24, are dcUt, c<n:enant, 
and assumpsit, for the non-payment of motH~); a1ul the 
denund intended to be set.off, must lie sut:h a<; might 
have liern made the subject of one or other of tht'Se ac .. 
tions. A set off, therefore, is never allowed in actions 
upon the case, tt-espass, replevin, &c. nor of a penalty, 
in debt on bond ro11tlltioncd fo1· the performance of Co\'e· 
nants, &c. nor of general damages in CO\'Cnant or as
sumpsit; but where a bontl is conditioned fur the payment 
or an annuity, a set-off may be allowed. A debt barred 
by the statute of limitations, cannot lie set.off; an<l if it 
is pleaded in bar to the action, the plaintiff may 1·eply 
the statute of limitations; 01· if given in evi<lcnc:e, on a 
notice of set-on; it may be objected to at the trial. Tidd's 
Pract. K. B. 

SETON. See SURGERY. 
SETTING, in the sea-language. To set the land 

or the sun lt.t the compass, is to obsHve how the Jand 
bears on any point of the compass, or on what J>Oint of 
the compass the sun is. Also when two ships sail in 
sight of one another, to mark on what point the chased 
bears, is termed setting the chase by the compass. 

SEVENTH, septnna, in music. A dissonant interval 
called by the Greeks heptachordon, because it is formed 
of seven sounds, or six diatonic degrees. There a1·e four 
kint.ls of sevenths. The minor seventh, composed of four 
tones (three majo1·s an<l one minor), a111.I t\\ o major semi· 
tones_; tile majur seventh, composed cJiatonical~y of five 
tones (tliree majo1·s and two mino1·s), and a major semi
tone; the <liminished seventh, consisting of three tones 
(two minors and one majot·,) anc.J three major semitones; 
aml the superfluous scYenth, containing five tones (three 
minors an<l two majors), a semitone major, an<l a semi
tone minor. 
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SEWER, a passage or gutk1• ma~e to carry water 
into the sea or a river, whe1·eby to p1·cser\·c the land, &.c. 
from inundations and other annoyances. 'l'hc business of 
the commissione1·s of sewers, or their office in particular, 
ii; to repair sea-lmnks ancl walls, sul'\'ey 1·ivcrs, public 
streams, ditches, &c. and to make ordns for that p111·· 
}lOSC:. 

These commissioners have likewise autho1·itv to make 
cm1uh·y of all nuisances or offences committ'ed by the 
stopping of ri\'ers, erecting mills, not repairing l.Hlllks, 
brillgcs, &c. and to tax persons chargeable for the 
amending of defaults that tend to the obstruction or 
l1indrance of the free passage of the water through its 
ancient courses. Tlu=iy may not only make a rate and 
assessment fo1· l'epairs, but also may decree lam1s to be 
sold, in 01·1.Jer to levy charges assessed, upon non
payment thereof, &c. But the decrees of the £ommis
sion1m; a1·e to be certified into chancery, an1l have the 
kin1?'s assent, to be binding, and their proceedings are 
subJert to the jul'isdiction of the king's bench. In the 
making of a rate or tax, the corl\missioners are to assess 
every owner 01• possessor of lands in danger of receiv
ing any damage by the waters, equally according to the 
quality of their lands, rents, and numbers of acres, and 
theit· respective portions and profits, whether it is of 
pasture, fishing, &c. And where no persons or ]ands 
can be knuwn that arc liable to make 1·cvairs of banks 
a11tl sewers, then the commissioners are to rate the 
whole level. The 3 Jae. 1. ordains that aH ditches, 
banks, bri<lgcs, and watei'-houses, within two miles of 
London, adj<·ining to, anrl falling into the Thames. shall 
be subject to the commissioners of sewers. Also the lnrd
mayo1·, &c. may appoint persons in that case to have 
the po wet• of co111missioners of se,~ers. Persons breaking 
down sea-bauks, whereby lands are damaged. are ad· 
judged to be guilty 1Jf felony; and removing piles, &c. 
forfeit twenty pounds by 6 anrl 10 Goo. II. c. 52. 

SEXAGESIMALS, or SEXAGESB'IAL FRACTIONS, 

fractions whose denominators proceed in a sexagecuple 
ratio; that is, a p1·ime, or the first minute, = 6

1 a second 
= aill"o; a third = ZTin· 

Aciently there were no other than sexagesimals used 
in astronomy, and l11cy are still retained in many cases, 
though d_ecimal arithmetic begins to g'l'ow in use now in 
astronomical colculations. In these fractions, which 
some call astronomical fractions, the denominator being 
always sixty, 01· a multiple thereof, is usually omitted, 
and the n1111Hwator only written down, thus, 4°, 59', 32'', 
5011

', l6 1111
, is to be read four degrees, tifty.11inc minutes, 

thirty-two serontls, fifty thirds, sixteen fourtl!s, &c. 
SEXANGLE, in geomeky, a figure having six side.11, 

and consequently six angles. 
SEXTANS, a sL~th part of certain things. The Ro

mans having divicled their as into twelve ounces, 01· tmi~ 
ca, the sixth part of that, or two ounces, was the sex. 
tans. 

Sextans was also a measure which contained two 
ouncrs of li<prnr, or two cyatlii. See ME.\SURE. 

S~XTAN1't in mathematics, tlrnotcs the sixth part 
ofa circle, or 1111 arch comprehending sixty deg1·ees. 

'I'hc word sextant is more particularly usPd for an as. 
tronomical instrument made like a qua1lrnnt, excepting 
that its limb only comprehends sixty degrees. 'l'bc uso 
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an~ application of tlie sextant is the same with that of the 
quadrant. See QUADRANT. 

SEXTON, a church officer, whose business is to take 
care of t1_1c ,·csse)s, vestments, &c. belonging to the 
church, and to attend the minister, churchwardens, &c. 
at church. He is usually chosen l.Jy the parson only. 

SEXTUPLE, sestllplo, in music, denotes a mixed sort 
of tl'iple which is beaten in double time, now called com. 
J>Ound common time. . . . . . . 

SHADOW, in optics, a pnvatrnn or dumnution of 
Jight, by the interposition of an opake body; or it is a 
plane where the light is either altogether obstructed, or 
greatly wt'akcncd, by the interposition of some opake 
body Letween it and the luminary. See OPTICS. 

Stu.now. See GEOGRAPHY. 

SHAFT of a colmnn, in building, is the body thereof 
Letween Urn base and ca1iital; so called_ from its straight
ucss. 

SHAGREEN, or CHAGREEN, in commerce, a kind 
of grained leathe1·, preµ a red, as is supposed, of the skill 
of a species of squa1us, or hound-fish, called theshagree, 
or shagrain, and. much used in cornring cases, books, &o. 

Jt is imported from Constantinople, Tauris, Tripoli, 
Algiers, and from som~ parts of Poland, where it is pre
pared in the following manner: the skin being stretched 
out is first covered over with musta1·d-seed, which is 
bruised upon it; and being thus ex110sed to the weather 
for some days, it is then tanned. 

The best is of a brownish colour, as the white sort is 
the worst. It is extremely hard; yet, when steeped in 
water, it bccon_Jes soft and pliable; and being fashioned 
into case~overs', it reat.lily takes any colour, as red, green, 
yellow, black, accorc.ling to the fancy or the workman. 

SHAKLES, in a ship, are the rings with which the 
)Jorts aru shut fast, by lashing the port-I.Jar to them. 
'!'here are also shakles )Hit upon bilbow.l.Jolts, for conM 
fining the men who have dese.rved corporal punishment. 

SHAMBLES, among miners, a sort of niches, or landM 
ing-places, left at such distances in the adits of mines, 
that the shovclmen may conveniently throw up the ore 
from shamble to shamble, till it comes to the top of the 
mine. 

SHAMMY, or cunrn1s LEATHER, a kind ofleathm.• 
drrssed either in oil or tanned, and much C'stremed for 
its softness, pliancy, and being capable of bea1·ing soap 
without hmt. 

The real shammy is prepared of the skin of the cha
mois-goat. 

The true chamois leather is counterfeited with com
mo11 goat, k.itl, and even sheep-skin; the p1·actice of which 
makes a particula1· 1n·of'essio11, called. by the French. 
cliamoisure. The last is the least esteemed., yet so pop-
1ilar, and such vast quantities prepared, especially about 
Ol'lcans, Marseilles, and Tholouse, that it may not be 
an1iss to give the method or preparation. 

Tlie manner of chamoising, or Of preparing sheep, 
goat, or kid -skins in oil. in imitation of' chamois: 

The skins being washetl. drai1wd, and smeal'cd O\'rr 

with quirk-lime, on the ileshy side, a1·e folded in twn, 
lengthwise, the wool outwards, and laid on heaps, and c;o 
left tu fcl'ment eight days; or if they had Leen left to dl'y 
after Raying, fur fiftern clays. 

Then they ai·e washed out, d1·ained, and half-dried, 
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laid on a wno1lrn leg or horAe, the wool strippr.tl olf with 
a rouml staff" 11· the purpose, an<l lai<l in a wrak pit, the 
lime whereof had been use1l befol'e, and hatl lost the 
gl'eatest pal't of its force. 

Afte1· twenty-four hours they arc taken out, and left to 
drain twenty-four more; then (Hit into another strong pit. 
This done, they uc taken out, drained, and put in A!;ain 
by turns; which brginr.i to dispose them to take oil; am] thi.'i 
practice they continue fo1· six weeks in summer, or th1·cc 
months in winter; at the end whcrcurt11ey are washMI out, 
Jaid on the wooden le~·, and tl1e. su1·fa"'c of thr skin on the 
wool sic.Jc prclc<l nff, to i·cnclrr tht>m the softe1·; then made 
into parcels, stccpcll a night in the 1·ivcr, in winter mo1·c; 
stretchrd six or seven onr one anothel' on the wooden 
leg; and the k11ifc passed sfrnngly on tlic flrshy side, to 
take off any thing supcr3uous, and reu<lcr the skin 
smooth. ' 

Then they arc strcfrlled i\'i before i11 the river, and the 
same operation npeated on tlie wool side; then thrown 
into a tulJ of watCl' with lJran in it, which is brewed 
among the skins till the g1·l·atcst pa1·t sticks to them; and 
then separated into tlistiuct t11lJs, till they s,well an<l rise 
of themselHs above tlte watr- r. 

Hy this means, the remains of the time are cleared out; 
tl1ey are then wrung out, hung up to dry on ropes, an<l 
sent to the mill, with the quantity of oil necessary to fill 
them: the best oil is that of stuck.fish. 

Here they arc fi1·st thro\Vll in bundles into the river 
for twelve houl's, then laid in the mill-trough, anti full etl 
without oil till they a1-e well softened; then oiletl with the 
band, one by onr, and thus formed into parcels 01' four 
skins each, which arc milled and 1.Jried on co1·ds a second 
time, then a third; then oiled again and t.ll'icd. 

This process is re11eat.cd as often as necessity requires; 
when done, if thcl'C is any h10istul'e 1·cmaining, they ar·e 
dried in a stove, and made up in parcels \napped up in 
wool; after sometime they arc opened to the air, lrnt 
wrapped up a~ain a.11 licforr, till such time as the oil 
seems to have lost Rll its fo1·ce, which it ol'cliuarily does 
in twr:nty.four hours. , 

The skins a1·c then returned from the mill to tlie cha. 
n1oise1· to be scoured: which is done liy putting thrm into 
a lixivium of wood-ashes, working and beating them in 
it with pairs, and ka\•ing them to stcrp till the lye has 
]1a'1 its effect; then wrung out, steeped in another lixi. 
\'ium, wl'ung again, and this reper,tcd till all the grease 
anJ oil is purged out. They 01·e then half-dried, and 
passrd O\'CI' a sharp edgrd iron instrnment, placed ]'Cl'· 
pcndicular in a blnck, "liirh opens, softens, anti nutke11 
th rm grntle: la';t!y, the) arr thornu1-;hly dr·it•d, aud pasc;<•ll 
over the same i11stn1me11t again, '' liich finish rs the pl'C· 
paration, and IN\vrs them in ful'm of'chamui~. 

Kid and goat-ski11s are chamoised in the same man~ 
nrr as thuse of sherp, excrpting that the hair is taken 
off without the use of any lime, and tl1at when brouJ;ht 
fl'tHn the tniU thry Unllel'gft a partit°ufar fH'C' Jrnration ral
)ed l'amalling, the most tldicatc anti difficult or all the 
others. 

It consists in this, that as soon as brought fram the mill 
\hey arr stet'prtl in a fit lixivium; taken out, stretched 
on .a rou~d wno<lcn leg, an1I the hair srraped off with the 
knife; this makes. them s~10.CJt h, and in working cast a 
line nap. The difficulty 1s m sc1·apingthem e•·enly. 
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SHANKER, 01• CnANCRF.. See MEDICINB. 
SHARP, in musir, a char~rter, the pnwer of which is 

to raise the 11olc before which it is placed half a tone high· 
Cl' than it would Uc without stich a pretrnsition. 

SHARPING.CORN, a customary gift of corn, sai1l 
to be half a bushel for a plough·land, whirh the f,u·mers 
pay in some part.11 of England to their smith, cvrry 
<..:h1·istmas, for sliar11iHg their plough-irons, hnrow. 
tines,&<·, 

8UA \VIA, a genus of the class and Ol'~CI' syngenesia 
polygamia seg1·rgat.t. The calyx i!'-1 intriratr, witli five 
or six scctls, three interior la1·gcr; corolla fi, ·e .rter·; seed 
one, o!Jlung. Thrrc is one species of New Ze,1larul. 

SHEATHING, in the sea language, is tlu· casing that 
part ol'a ship which is to lJe under watc1·, with fir·l>'iard 
of an inch thick; first laying hair aml t~u·, mixrd togcth. 
er, um.lei· the hoards, a111l tlie11 nailing Utt•m on, in or. 
Lier to pt'eYcnt wo1·ms from eat;ng the ship's liottom. 

SHEATS, in a shi11, a1·e 1·opes lient to thccle\\S of the 
sail~; sei'\'ing, in tl.w lower sails, to haul aft thr dews of 
the sail; liut, in top sails, they serve to haul home the 
clew or the sail close to the ya1·d·arm. 

SHEl£P. See Ov1s. 
SHEEr. Any person wl10 shall fdoniously dl'ive away 

01· feloniously steal, any shcrp or lamb; 01· wilfully kill 
any sbee1l 01· lamb, with a felonious intent to steal tho 
carcase or any part thereof; or assist or aid in commit. 
ting any of the said offences; shall lie guilty of' felony 
without benefit or clc,.gy. 14 Geo. II. c. 6. 

Any 11e1·so n who shall appr('hend and prosecute to con
,·iction any such offender, shall ha,·o a rewa1·d of IOl. 
f11r which purpose he shall have a CCl'tificate signc<l by 
the judg1•, bcforn the end of the assizrs, certifj ing s11cb 
rnnviction, and where the uffl'nce was committed, and 
that the olfentler was app!'ehendcd nnd prosecuted by the 
llcrson claiming the reward; and if more than one claim 
it, hr s11all therein appoint what shal'C shall be )>aid to 
each claimant. Ant! on tendering such ce1·tificate to the 
shcl'ilf, he shall pay the same within a month, without de. 
durtion, 01· forfeit double, with tr::-hic costs; to he allow· 
ed in Ids acrounts, or be repaid him out of tl1c treasury. 

And any person \\-·ho shall in the night time, malici. 
ously and '' ilJfutly maim, wound, or otl1<'rwi.se f111rt any 
sheep, whereby the same is not killed, sliall furfrit to the 
party grieved treble damages, Uy action of u·cspass, or 
on 1he case. 

And by 28 Geo. TIJ. c. 58, every prr•on who sholl ex
poi-t any live sheep or Jambs, shall f'n1'f£'it !3/, for every 
sheep or lamb, and shall also suff{'l' solitary impri.,onmcnt 
fo1· three manths, without lrniJ, and until the forfriture is 
}Jaid; but not to exceed twclrn months for such nun-pay. 
ment; and for every subsequent offence st. a piE"ce, and 
imprisonment fur six months, and until the fo1·fciture is 
paid; but nut to exceed twu yca1·s for the non-payment 
thereof. And all ships anti vessels employed tl1e1·ein shall 
be furfoiteil. 

SHEERING, or Sm:ARING, in woollen manufacture, 
is the cutting off with large sheer·s the too Jong naJl, in 
ortler to make the cloth mure smooth anti even. Sec the 
al'ticle CLOTH. 

SHEERING, in the sea language. When a ship is not 
steered steadily, they say she sheers, o•· goes sheering; 
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or, when at anchor, she gor.!i in_,_'\1Hl out by means of the 
current of the tillr, they also !:iay she shet•1·s. 

SH EE.RS, in a ship, are two masts set anosq at the 
upper end of ea~h other; a co11t1·i"anrc _gencrall:. used r~r 
setting or taking out the mast of a ship, witet'C tlie1·c 1s 
110 hulk to do that office. 
SIIEFFi~LDIA, a genus of plants belonging to tho 

tbss of pentandria, and to tile onlcr of monogynia. The 
corolla is brll-shaped; the filaments are ten, of which 
nvery seCond is barren; the capsule consists of one cell, 
which has four valves. 'l'11c1·e is only one species, the 
repens, of New Zealand. 

SIJEKl:!.L, in Jcwi5h antiquity, an a11cicnt coin, 
wor·th 2s. 3~1l. sterling. See the al'tirlc Co1.-. 

Some a1·c cf opinion that the J cws had two kinds of 
sht·kds, viz. t.hc comn1on 0111:, akcady taken notice of, 
antl the sla' kel of the sa11ctuary; \d1irlt last they made 
double the former, and consequently equal tu 4s. 6!d. 
But most autho1·s make the111 the same; so tl1at the sl1ckcl 
of the sanctu:u·y, acco1·tling to them, is only wul'th 2s. 
3id· 

SHELF, among miners, tire same with what they 
otherwise call fast ground, or fast country; being tltat 
part of the inte1·11al stl'llcture of tite earth, which they 
find lying C\'Cn and in an ol'de1·ly manner; and C'vic.lently 
having r rtaincd its primitive form and situation, untnO\'Cd 
by the waters of the gene1·al deluge, while the cit·cum
jacent and uppe1· strata have plainly been remorrc.l and 
tossed ab!lut. 

SHELLS, chemically examined, arc fountl like bones 
to consist uf calcareous salts united to a soft animal 
matter; but in them tlte lin~e is unite<l chieOy to ca1·bonic 
acid, whe1·~as in bones it is uuit('.d to phosphol'ic acid. In 
shells the predominating ingredient is cal'lw_nat of lime; 
but in bones it is plwsplrat of lim e. Ml'. Hatchett lras 
divided shells into two classes. The first a1·c uslu,Jly of 
compact texture, resembling porcelain, and have an en
amelled surface, often finely variegated. rn1ese arc 1..lc
nomi11ated po1·celaneous shells: to this class belong the 
Yarious species of vcluta, cyprma, &c. The second class 
consists of shells usually rm'errd with a strong epidermis, 
below which lies the shrll in layers, and composed 1.•11-

tirely of the substance wel! !mown by the name of mother 
of pea1·I. They have been c.listinguishcd by the name of 
motlrol' of peal'I slrrlls. Tire shell of the fresh-water 
mnsdr, the licliotis il'is, the turbo olearius, arc exam-
11Ics of such sheJls. 'I'heshells of the fit•st cla.::;s contain a 
H1·y small po1·tion of soft animal matter: those of the 
second contain a vc1·y la1•gc }ll'r>pol'tion. Hence the dilfe-
1·cnce of tlieil' component parts. 

Po1·ccla11cous sliells, when cxposec] to a re\l heat, 
crackle, an<l lose the colour of their enamalled sul·face. 
They emit no smoke nor smell; their figure continues un
altered; thcil• colou r llecomes opaque white, tingetl par
tially with pale grey. They dissoh'c when fresh with 
ctfervescerice in acids, and without leaving any l'Csidue; 
but i( they have bcrn burnt there remains always a lit
tle charcoal. The solution is transpa1·ent, gives no lH'C
cipitate with ammonia or aretat of lead; of course it con
tains no sens illle portion of phosphat 01· sulphat of lime. 
Carbnnat or ammonia throws down an abundant pre
cipitate of carlJonat of lime. Porcclancous shells, then, 
consist of carbonat of lime cemented together witb a small 
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11ortion of animal matter, which is soluUle in aciUs, aud 
therefore resembles gelatine. 

2. Motlrrr of prarl shells wlr on exposed to a red heat, 
crarkk, blacken, ?.nd emit a strong l'etitl oduul'. They 
exfuliatc, and become pa1·tly dar·k g'l'Cy, pm·Uy a fine 
white. When immersed in acids tl1ry effcnt>scc at flt·st 
strongly; but gradually more and more fceUly, till at 
last the emission of air-lrnbbies is sc;1rcely verccptiblr._ 
'fhe acids take up only lime, and leave a nu111l.Je1· of their 
mcmbranaceous substances\\ hich stilJ rctaiu the form of 
the shell. 

'I'he genera of shells are exh'emely 11umc1·ous, and the 
species und.cr many of them are also 'e1·y much so. 
However, tl1('Y may be divided into th1·cc set·ics or or
ders; the first comprclH'nding all shells fo1'111ed 011ly nt" 
one piece, calletl by authors simple or unirnh·e shells; 
the second, all those shells composed of two J·Hti·ls ot· 
yahcs, under· the name of bh-a!Vl's; and tl1 c thirtl. all 
sh(}lls com p11scd of sdveral pat'ts or vah·c~ , uu<lcr the 
uame of multirnl\'es. 

']~his method takes in all the sh!.'JIS l1i ~ l1r1fo knnwn; 
the land, as well as tlJC sea-8hrlls. liciu,; all compl'6-
hended under one 01· otliel' of these di\ is ions: indcrd, all 
the recent land shells ar-e uni\'alvcs, but the fus~il shells 
belong to all the three series. 

SHELLS, fossil, those found buried at gTrat depths in 
eat·th, and ortcn immm·scd i11 the hankst stones. Tlwse 
fossil shells, as well as tlwse found !yi11.r.; on tl1e sea-~horr, 
make an excellent manure, especially fo1· colt! chtj L'Y 
lands . 

S11ELLs, in the military art. See Gu.NNERY. 
SHERARDfA, a genus of the monugynia or<lrr, in 

the tetl'andia class or plants, and in the natural methoil 
ranking under the 47t/1 order, stellatre. 'l'lw calyx i:'J 
small, quadridc·ntatr; the CC>t'olJa rnonnpetalo11s, Jongt 
anti funnel-slrnped. rrhc two seeds are uakr<l, aud c1•own
ed with the calyx. The1·e arc three s11ccics, viz. 1, nt·
vensis; 2, mural is; s, fruticm;a. 

SHERIFF. As kcepc1· of the king's peace, the sheriff 
is the fi1·st man in the couuty, anti supCl·io1· in 1·ank. to 
any nobleman thrrein, during his oilier. He may ap
prclicnd and commit to ]ll'ison all persons who l.H·eak the 
peace, or attempt tu IJreak it, and may bind any one in 
~ recognizance. t~ keep the king'~ pracc. He may, nnd 
is bouud ex oilicw, to pursue anti take all tl'aitol's, mur. 
det'el's, felons, and other mistlocrs, and rommit them to 
gao~ for safe custody: He is also to defend his county 
agarnst any of the krng's Cnc1nics, whrn tl1e\' come into 
the land; aml fo~· this; purprisc, as well as fm:k~e ping the 
peace an.<l pursmng ftlons, he may com111:rnd all tlic peo
ple of his county to attcud lri111; wlrielr is railed the pos
se com1tatus, or power of the county; wl.icli summons, 
every person above fifteen years ot' agr, nntl und er the 

i~~:·~ef 0Jn~ ~~e;'i1~p~·?;~~1~~1~tte~~t i:11~0~1a 1~~~~1~~~~;.c~~ 
the oflice of a justice of the peace, f'IH· U1en this incon
venience would arise, that he should command himself 
tu execute his own p1·ccepts. 1 Black. 34S. 

_ r~'hc sheriff ha~ a jut·istliction both in criminal and 
ctv1l cases; and therefore he has two courts: his torn foe 
c~·iminal cases, which ~~.the king's court; the other is 
!us county r.oul't, for cml causes, and Uris is tbo coui·t of 
the shmff hrmsclf. 3 Salk. 3~2. 
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"~llrn thr llC'.\. shHilT i'i appuintcd an1l c;worn, he ought 
at 0 1· lJrf1m.· tlir m·xt crtunty cuu1·t, to dclin1· a writ of 
<l1!Sd1aq.;" to lhr ul<l i,hcnff; \'ho jc; tu set O\.C'I' all the 
lwiqoncrs :11 t he gaol, scn•1·:.d l) b) thL·ir 11amcs, (to 
gctl1er \\·ith all the \\1·its,) p1·ccisrl), bJ ,jc ,, a11t.l i11dc11-
tul'C betw1·(•n th e two shcl'llfs, \\ hl'l'rin must be co111jll'C

hc11tktl all th e actiuns whir.Ii the ul<l she1·iff ha.;; ag:.1i11st 
c:vr1·y p1·iso11CI' . lh1mg h the t>xcc ut 11111s al'c of' rcro nl. 
And till llll' dclin1·y of th·· 1wisu11crs to the new &!icl'itf, 
tl1ey 1·cniai 11 in tlic custody uf the ol d shcl'iff, n1Jtwith
Htanding the lcttl'rs patent ol' appointmrnt, the wl'it tlf 
1.Ji.srh11.1·ge, anti the writ of tlcliH ry. :Krithrr is the new 
sl1Cl'iff olJ ligcll tn 1·cceive the 1n·isonns, but at the gaol. 
Ilut the <·1rnce of the old sheriff ceases, when the writ o.f 
discl1a1·:;c i s 1J1·ought tu him. Wootl, b. t. c. 7. 

By S Ut•o. I. r. 15. it shall nnt be lawful fur any per
son to I.HI), st'll , Jct, 01· tak e to fa1'111, the otlire ol umler
shcriff, 01· depu ty-sheriff, or seal-keeper, county-cle1·k, 
shirc-clnk. gaok1·, bailiff, 01• an) other office pertaining 
to the oflice ot' high she1·iff, or to contract for any of 
the said o!lices, on forfeiture of 500l. one moiety to his 
majt:sty, the otlu.•1· to such as shall sue in any court at 
'Vt'strninstcr, within two years afte1• the offoncc. 

Pro1·id ed that nothing in this act shall hinder any high 
sheriff from co1?st ituti11g an under-sheriff,01· cleputy- she-
1·iff, as by law he may; nor to ldntle1·thc un<lcl'-sheriff iu 
.a11y cac;c of the high sheriff's death, whC'n he acts as lugh 
shC'l'iff, from constituting a deputy; nor to ltin<lcr such 
shc1·Hf, or undcr-shC'riff, from receiving the lawful perqui
sit<'S of his office, or from taking security fo1· the due answrr
i ng the same; nor to hinder such sheriff, or undet·-she1·iff, 
dc1n1ty-shr1·iff, scal-keepel', &c. from accounting to the 
l1igh she1·ilf for all such lawfol foes as shall ~e by them 
taken, nor from giYing security so to do; or to hindt:r 
the high shCl'iff from allowing a salary to his un<ler-she-
1·iff, &c. or other officers. 

A111I if any sheriff shall die before the expiration of 
J1is year, or before he is supC'l'sedrd, the under-sheriff 
shall nC'verthelcss continue in hie; ollicc, anti execute the 
same 111 the name of the lleceasrd, till another· shrriff is 
appoiutrd and sworn; antl tile under sheriff shall be an
swcral.Jle for the execution of tile office durin.~ such intr.1·
val as the liii;h s!tt:1·itr woul<l have bee11; and the security 
ghcn by tl1e under-sheriff and his pledge.'i shall stan<l a 
security to the king, and all persons whatsorvcr, for the 
performing his oOicc du1'ing such intcrrnl. ld. 

SJllELO. an ancient weapon of defence in the form 
of a lig ht lrnckln, borne 011 til e al'm, to tul'll off la11 ccs, 
da1·ts , &r. 

SHIELD, in heraldry, the escutcheon 01· field on \\hicb 
the bl•al'i11g,c, of co~ts of a1·ms arc pla<'ctl. 

Sii ILLL'iG, an English si!l'c1· coin. Sec tlie a1·tide 
CoJN. 

It is ())Jo:;(' 1·ve tl that there were no sliilliugc; or twrlvc-
11c1111) pieces in England till the year 1504, when they 
\\ct·c fi1»t coined by Hrnry Vil!. 

SHL\GLES, in building, small pierrs of wood, or 
qua1'lncd oak~n boa rds, sawn tu a ccl'tain scantling, or, 
as is more usual, cleft to about an inch tld r k at one end, 
and made like "edges, fuur 01· five inches broad, and 
1•iglit or nine iu rhrc;; long. 

Shinglrs are also used instca1l of tilrs or slates, csprri
,11,y for chm·ches nd sterplcs; however this coveri11g is 
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11rar; yet wherr tiles are vrry srarrr, and a light covcr-
ing is nqu ired, it is preferable tu lhatr h; and \\ ht'f·e lhry 
a1·e mad e of g~,od oak, clrft, ant.I not sa\\Cd. anti wdl 
seasmu·d in watrr. and the sun, tJ1ry make a s111·e, lighr, 
and durable covermg. The lrnilding is first to be cov. 
ercd all O\Cl' with Lloards, and the shingles nailed upon 
thrrn. 

SUIP, a general name for all large vcssrls, pn1·tiru. 
la1·ly those eq_uipped with three masts anti a l.urnspr·it; 
the masts !Jerng composed of a lower-mast, k>p-ma.'it, 
and top· gallant-mast: each of these being prov ided with 
yards, sails, &c. Ships, in general, are either Clll}Jloycd 
fo1· war or rn erchandize. 

S•nPs of war are vessels properly equipped \\ ith ar
till el'y, ammunition, and all the neressary martial wea. 
pons and instruments fo1· attack or deft:nce, They are 
<li stinguis hctl from each otl1c1· by thrir several ranks or 
classes, called rates, as follows: ships of the first rate 
mount from 100 guns to 11 O guns and 1111\\ ards; second 
rate, from 9~ to 98 guns; third rate, l'rom 64 to 74 guns; 
fourth rate, lrom 50 tu 60 guns; fifth rate, from 52 to 44 
guns; and sixth rate, from 20 to 28 guns. Vessl'lscarry~ 
ing less than 20 guns arc denominated sloops, cutters, 
fire-shij>s, and bombs. 

In Plate CXVJIJ. ship-building, fig. 1, is the repre
sentation of a first-rate, with rigging, &c. the several 
parts of which al'e as follow: 

Parts of the hull. 
A the cat head F The hausc-holes 
B The fore chain wales or G The poop Jante1·n 

chains H The rh ess-trces 
C The main.chains I The head 
D The mizen-chains K 'The stem 
~ The cnte1'ing port 

1 The bows1irit 
2 Yard aml sail 
S Gammouing 
4 l\tanrup 
5 Ilobstay 
6 Spritsailsheets 
7 Pendants 
8 Braces and pendants 
9· Halliards 

10 Lifts 
ll Clew lines 
12 Sprilsail horses 
lJ Buntlines 
14 Standing-lifts 
15 Bows1mt-shroud 
16 Jib-boom 
17 Jib-stay and sail 
18 llalliards 
19 Sheets 
20 Hol'ses 
21 Jib -guy 
22 S1ll'itsal-topsail yard 
23 Ho1·ses 
24 Slio•ts 
25 Lifts 

29 Truck 
SO Jack llag 
31 Fore-mast 
32 Runner and tackle 
S3 Shrowds 
S4 Laniards 
35 Stay and Janiard 
36 Preventer-stay and lan-

iard 
S7 Woodling of the mast 
SS Fore-yard and sail 
S9 Horses 
40 Top 
41 Crow-foot 
42 Jrers 
43 Yarcl-tacl.Jes 
44 Lifts 
45 B.-aces and pendants 
46 Sheets 
47 Foretacks 
48 Bow-lines and bridles 
49 Fore buntlines 
50 Fof'e leech .li11es 
51 Preventer. brace 
52 Futtork-shrouds 

26 llrarcs and pendants 53 F'01-etop-1nast 
27 Cap or bowsprit 54 Shruuds and laniards 
28 Jack-staff 55 1''orc-top-sail) ardll<sail 
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56 Stay and sail 118 Clew-lines 
57 Ru1111er 119 Braces anti pendants 
58 B•rk-stays 120 Ilurses 
59 llalliards 121 Sheets 
60 Lists 122 Bowlines and b!'idlcs 
61 Braces and pendants 123 011n1lines 
62 Hor·ses 124 Rt>ef-tackles 
65 Clr.w-lines 125 Cross-trees 
54 Bow-lines and b1·idlcs 126 Cap 
;5 Reef-tackles 127 .ftfa,intop-gallant-11iast 
5 Shrets 128 Shrouds and lanial'ds 
· Buntlines 129 Yai-d and sail 

Cross trees 1 SO Hackstay 
Cap 131 Stay. 
Foretop.gallant.mast 132 Stay.sail and halliards 
%rouds J SS Lifts 
fare] and ~ail 1 S4 Bracrs and pendants 
lacksta)~S 1 S5 Bowlines and bridles 

71 
71 
78 
79 
80' 
81 
82 

83 
84 
85 
86 
87 
88 I 
89 
90 I 
91 ' 
92 i 
93 I 

~: 1 

tay 136 Clew.Jines 
irts 1S7 Flag<talf 
lew-lines 158 Truck 
·aces anti penclanfs 139 Flagstaff-sta.y 
w-linrs and bridles 140 Flag standard 
1g-statf 141 JJfizen-mast 
wk 142 Shrouds and laniards 
gstay-stall' 143 Cap 
g or the 101·d high 144 Yard and sail 
lmiral 145 Block fur signal hal-
nm.ast Hards 
iuds 146 Sheet 
ianls 147 Pendant-lines 
urr and tackel 148 Pcck-brails 
ock.shrouds 149 Staysail 
-la11tel'n 150 Stay 
1k of ditto 151 Derrick and span 

enter stay : ~; 6'~~<s-jack yards 
.tackles 154 Cross.jack lifts 
dling of the mast I 55 Cross-jack braces 
I 

1 tackles 
156 Cross.jack slings 
157 .ftli~e.n-top-mast 

96 1 
97 l 
98 
99 

100 

:cs and pendants 
3eS 
:ts 
ks 

J 58 Sh1·ouds and laniard 
159 Yard and sail 
160 Backstays 
151 Stay 
162 Halliard 
J6S Lifts 101 

102 

:g;s 
10 
10 
101 
10 

vlines and uridles 
•w-foot 

p 
ntlines 
ech-lines 
trd and sail 
'ain. topmast 

1Q .1rouils antl laniard 
J ~ a1·d and sail 

1
1 

uttnrk shrouds 
laf'kstays 
llay 
StHJSail and halial'ds 
Tye 
llalliards 
Lifts 

164 Braces and pendants 
165 Bowlines a11d b1·idles 
166 Sheets 
167 Clew-lines 
168 Staysail 
169 Cross-trees 
170 Cap 
171 Flagstall' 
172 Fldgscalf.stay 
173 Trurk 
174 Flag, union 
175 Ensign stall' 
176 T1·urk 
177 En:-.iign 
178 Stn11 ladder 
l 79 Bower cable. 

Sl1ips of war are fiiie<l out rithrr at the rxprnse of t1.1c 
s t ate 01· b) intli\"id :rnls~ 'I'h~se tittrd out at. t~1e pu.IJ!ic 
ex pense an• callr<I king's ships, an<l ar~ dl\- ~tkd 11~to 
ships ul' the linr, r1·igatrs. sloops.&~. Slnps ul "a1· tit
ted out by iuilividuals arc calletl pr1vatcc1·~. , 

Sn1P, ltospilal, a vessd fittrd up to attend on .a fleet_ o[ 

;:~,~~,%~:'·~1~~· ~1 ~ll~r11~~~t' i l~·= t:11 ~;; ~~~!:1 (I~ ;~:o ~~::~\:d ~ ,~f~'c ~:\~'t; ~ 
la1·ge. H t• 1· cables ought also to 1·un 11pr11~ the uppr1· 1!cr k, 
to the end tl1at tile l.leds or Cl'a<lles may tie more comm ·- 
d:ously placed betwren decks, and admit a frrc pass.age of 
tile air to tlisoc1·sc that which is otfensi,,e or ro1·rnpted. 

S111P, mcrl:ltant, a veRsel employed in commel'CC tu 
ca·1 ry commodities of various SOl'ts from one pu1·t to a110-
thrr. The largest merchant-shi}IS are those employed 
by the different companies of merchants wlrn tratlc to the 
East Indies. They are in general largertlian om·40-,~un 
ships, and at'e commonly .mounted with 20 guns on thciL· 
uppet• dfck, which are nine-pounders; and six: un thcit• 
c1ual'ter derk, which arc six-puurnfors. 

S1i1P, store, a vessel employed to cany artillery ot• 
nava! stor·es fot• the use of a fleet, fm'lress or garrisun. 

SHIP, transport, is generally used to c.ondurt trnops 
from one place to another. Besidrs the ditfcre11t kinds 
of ships al.lovc-mcntiuurd, which are denominated from 
the purpose for which they al'C employeU, vessels have 
also, in general, been named accordrng to the di!Tcrcnt 
manner of rigging them. It would l>e an endlrss, and 
at the same time an unnecessary task, to enumuatc all 
the different kinds of vessels with respect to thrir 1·igging, 
ancl therefore a few only a1·c here taken notice of. Fig. 
2 is a ship which \vould Im convc1·ted into a LWl'k IJy 
stripping the mizen-mast of its yards and the sails i.Jc
longi11g to them. If each mast, its conespondi11g top
mast and top-gallant-mast, instead of being composccl 
of scpn1·ate pieces of wood, wc1·e all of one coutinuccl 
piece. then this vessel with ve1·v little alteration would 
be a pnlacrc. Fig. S, a brig; 

0

fig. 4, a ketch; fig. 5, a 
schooner; fig. 6, a sloop; fig.7, adogger; fig. 8, agallry 
undt>r sail; fi.i;. 9, ditto rowing. 

Ships a1·e alsu sometimes named according to the diffe1·
ent modes or their construction. Tlius we sav, a cat-built 
ship, &c. -

'l'o ship, is either u"ed artirnly, as to emlrn.r·k any 
11ers~lll 01· put. an:r thing aboard ship; or passiYely. to 
recel\'C any thmg rnto a ship; as, "we shipped a heavy 
sra at th1·ee o'clock in the morning." 

1.,~ ship also impJies to fix any thing in ib plarc; as, 
to ~hip the o.ars, that is, to put them in tlteir ruwlocks; to 
sh.111 the SWl\'cl guns, is to fix them in their sockets; to 
sl11]l the ha111lspokf's, &c. 

Management of ships at sfaigle m1cl10r, is the mrtliod of 
t~king cal'C of a ship while riding at single a1whn1· in a 
tu.le.way, by pren11ti11g her from fouliug he1· anchu1·, 
&c. 1'l1c followiug 1·1ilcs for this pul'pose will be fountl 
of the utmost consequence: 

Ridin.; in a tide-way, with a frrsh of wind, the sldp 

:~;u~~ h:1~·e5~1~:~ :.~~1~11~1 ~a~\1~,r~,~1;1 ';i ~~~~=t~:1 :~·11.':;~c~{: 
win<lwa1·cl, not <1 lway~ with tile beJm hai'·d down, but 
lTlllJ'r. 01' Jess ~O nrcn1·t\ in~ to thr. st1·englh UI' wraklll'S or 
the tide. It is a know11 l'act, that many ships sh~er tl1cil" 
ancho1·• home, tlrt\'e on boanl or other shi11s, and on tho 
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-.:in .le; ll ~ :\r which tli r-y rolle, l.lcforc it ha!=! licen tliscoHr· Whrn the ship rifles leeward till<-, and the wint1 in 
r<l tlrnt the anchor hall lJccn mornt.l from the place wlu•t·e crea<Jcs, care should 1Jc taken tu give he1• more cal>le in 
it was it't go. time, otherwise the 911chot· may start, and proliably it 

'When the wind is cross, or nearly rross, otr shore, will ~c troublesome to get lu·ought up ~gait~; a".d tliis 
01· in the opposite 1li&:crtion, ships will always back. care ts th~murc nc~ecsa1·J ~vhen th? .sl11p l'lllcs HI ~he 
This is 4.lo1rn Uy lite mizen-tupsail, assistcc.I, if neetlful, ~1a~1sc of anotlicr sl11p. I'rcn•tn~1'i to g1.v111g a long.scn1cc 
Uy the mizen·slRJ~rnil; such as hare 110 mizen.topsail it 1s usual to t~ke a wcathc1·-lut, tha_t as, a t~11·n ol theca.

romtnonlv usr. tlie main t1111sail. or if it blows fresh, a bl~ ov~r the wmdlass end, so th~t m vc~r1ng away the 

to11-galla;1t:sail, or :~ny such sail at the ~aff. . ~1~~1:5'~~11,1 ,:l~i~11:"!~i~lc;:.~~!~;1r~t~ls J,~~~~~~·~~eoh~~!t~o be 

In b;"1t'k1.ng, a sh11> sho_ulll ahrnys \\.and with a ta\\t If the gale continues to inccai;c, the topma.'I~ should 
cabll·, that it n:ay be ccrta~n. the ancho1: is <lrawn round. be struck in time· hut the fore-yard should seldom if 
In case thc~·c is nut a su01nency 0~ wuul fot· that IHU'- ever, be lowered down, that in case of JM.rting tbe f~re
posc, the slnp shouM be hovo apeak. sail may be ready to be set. At such times there should 

Ri<ling with tl1e wind afo1·e the beam, the yartls should be more on deck than the common anchor-watch, that 110 
be Uracc'I forwa1·tl; if abaft the bea1~, tl1cy a1·e to be a 1:cide11t may happen from inattention or falling-asleep. 
l.11·accd all aback. In a tideway a second anchor should never be let go 

If the \\incl is so far aft that the sl1ip will not back but whL·n alJsolutely necessa1·y: for a ship ~,ill sometimes 
(which should 11ot he attcmptml if, wlu.•11 the title cases, rideca~icr and safer, especially if the sea runs high, with 
the ship fo1·~es ahead, and L1·ings the buoy on the Ice a very long scope of cable and one anchor, than with 
quarter). site must Uc set ahead: if tlic wind is far aft, less fongtli and two cal.Jles; ho\Vl'VCl' it is advisable, as a 
aml bluws fresh, the utmost care and attention arc ne- prcventi'r'C, when ships have nut room to drin, and the 
ct•ssal'y, as ships riding in this situation often b1·eak night is dar·k, to let fall a sccoud anchor under foot, witlt 
thci1• sl1L'l'l'S anll come to wi11dwa1·1I of their anclmrs a range of cable alon.~ tl1e deck. If this is not tlrnuJ;ht 
again. Jt slrnuld be ohscnetl, that wl1en the ship lies in necessary to he don<', the tlecp-sea lead should bt'I thrown. 
tl1is tirklish !-.itnation, the after-yal'ds must be b1·accd over-board, and the line frrquently ham.led by the watch, 
fo1·wan!, nml tlie fore-yard the contrary \\ay; she will that they may Lie assured she rides fast. 
Hes:&•, o\s the IJuny c:111 be kept un the Ire qual'tcr; or lf at any time the anchor-watch, }>resuming on their 
stqiposc tlic l1t·l111 is ;lJlort, as long as the lmoy is on the own k11owlc<lgc, should wind the ship, or suft'cr her to 
lal'l1ual'll q11aJ'tC1'. With the hdm thus, and the wind break lier sheer without calling the mate, he should im
i·ight an, 01· nra1·ly sn9 the stnrboa1·d main and fore mediately, or the very first opportunity, oblige the crew 
l11·a< cs should be l1a11ktl in. This supposes the main to licarn the anchor in sight; which will prevent the com
bro1c .... to k:nl furnai·tl. mission of the like fault again; for. besides the share of 

Wht'll tho ship b1·gins to te111l to leewartl, nm! the buoy tl'ouble the watch will have, the rest of the crew will blame 
couH·~ 011 the weath1•1·-qua1·ter, the first thing to be done thrm for neglecting their duty. 
i" to ht«U'C 1.1baut the fo1·L'·Ja1·<l; and when the wind comes Prutlent mates seldom lie a week in a road-stead with
nc;u· tlte beam, S<'t the fon·-staysail, a11ll kerp it stand- out heaving their anchor in sight; e\'Cn though they have 
ing 1111til it !>.hakt'!'.! tht·11 lware all the yards sha1·p for- not the least suspicion of its being foul. Thcreareothe1• 
w.;rd, C'Spt•cially if it is likdy to blow strong. reasons why the ai;chor slioult\ be looked at: sometimes 

11' I) ing in the afo1·t•s:titl position, antl she breaks he1· the cable 1·eceirns damage by sweeping wrecks or a11-
!,llcc1·, lw;lce aliuut tl1c main-) anl immediately; if she chors that have been lost, or from rocks or stones; and 
rccnvns a11d 1.Jriugs the buo) on the kc 111· larl,Joal'll-quar- it is ofteu necrssar·y to trip the anchor, in order to take 
(L'I', kt the rnain·)' :u·tl be ;igniu brarrtl about; I.wt if she a clearer birth, which shoultl be done as often as any 
comes to a shecl· the other \\ay, by briu.~ing the lrnoyon shi11 hrings up too near. , 
tiic othc1· quarter, change the helm aud b1·aee the fol'e· SHIP-BUILDING may be ilcfined, the manner or 
vanl to. constructing ships, or the work itself, as distiuguishcd 
• H.itliug leeward title with more calilr than the wind- from narnl arrhitectnrr, which may be considered as the 
''ard st•r\•icc, a1HI cx1>rcti11g tlicship will go to wintl\\arcl theory or art of dtlinrating ships on a 11lane. 
of he1· anchor, begin as soon as the-titler _i;;es toshol'ten .'11-t of delineating ships on a]Jlane. 
in the co1!1le. This i'i uftrn hard work; lrnt 1t is nerrssary All edifiCl's, whctlH'r civil 01· milita1·y, arc known to 
to Ue tltrne, otlienvhc tlie anchor may lie fo11led hy the be crecte<l in consequence of certain established plans, 
1;reat lc11gth of ca\Jlc the ship has to draw round; but which have been previously altered or improved till they 
even if Lhat could I.Jc donl', the cable woul1l be tlamagetl have al't'i\ed at their desired point of 11erfection. 'J.'he 

~,~,~.\:1 ~~ !::7P0 ~~~1~~r,~il~t(i~~~~~r·ti~~ i~l1t~ ~~~l~~~;·.::~d th:! ~~~1~~rucc~~~~c~~e:~ii~sn~11 ~~·=~~si~!~'~!0t1:1:~~i~~~c~:1!i:~ 
cackled from the short service towards the anchor, as far a1·e founded upon terra firm a: it is the1·cfore absolu~tly 
as \\ill prevent the bal'e pal't touching the ship. m•c<'ssary that the merhauical skill of the ship-wright 

Whrn the ship tc11t.ls to windward n1HI m11st be set should be assisted by plans and sections, which have been 
ahead, hoi~t the l'ore-staysail a'i soon a8 it" ill stand; and cfra,, n with all possible exacturss, examined by prc~per 
whrn the buoy comes 011 t!tr lee qua:-trr. haul down the cakulatiuns, and submitted to the mostarc111•atesnut111y. 
f1u·c-sl.t)sail, U1·ace to tlic l'ore-yartl a1HI put the brim Naval architecture may be distinguished into thtte 
alee; foL· till thch the helm must l>e ·krvt awcathet• an<l principal pnrts. 1. 'l'o_give the ship ~urh an t-~t('l'\Or 
the ,rants full. form as may be most suitable to the service for which .tie 
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is designed. 2. To give fhe various pieces of a ship thrit• 
pro1.cr flgurc; to asscmhlc and unite them into a firm 
compact fram~ , so that by their co mbination and dis1rn
sition they may form a solid fabric, sufficient to answct· 
all the 1rnrposcs for which it is intended. Alli!, s. To 
in·ovidc con\1cnient accommodations for the office1·s and 
crew, as well as s uitabl e apartments for the cargo, fur
niture, provisions, artille1·y, and ammunition. 

'!'he exterior figul'C of a ship may be divided into the 
bottom a11d upper wo1·ks. 1., he bottom, or qui ck-wo1·k , 
contains what is tm·med the hold, and which is under 
water \\ heu the ship is laden. The upper w01·ks, cal
led also the dcad-wol'k, comprehend that part which is 
tJsually a\,o\'e the water wh en the ship is laden. Tile 
figure of the bottom is the1·ef'ore determined by the qual
ities which are necessary fut· the vessel, and conformable 
to the sel'vice for which she is proposed. 

The limits of our design will not admit of a minute 
desc1·iption anti enumeration of all the pieces of timber 
which enter into the construction of a ship, nor of a pa1·
ticular description of their assemblage and union, or the 
manner in which they reciprocally contl'ilrnte to the 
solidity of those floating citadels. 

It is usual among shipwrights to delineate three seve .. 
nl draughts. 1. The whole length of the ship is l'Cp1·e
sented according to a side view, perpendicular to the 
keel, and is tel·mrd the plane of elevation, or sheer 
draught. l'late CXIX. fig. 10, 11, the ship is exhibited 
according to an entl view, and stl'ipped of he1· planks, so 
as to present tlie outlines of the principal timbers; and 
this is propel'ly termed the plane of projection, 01• the 
vcl'tical plane of the timbers (fig- 12,) because it shows 
the projection of theit• frames relatively to each othel'. 
3. It is not sufficient to have the vertical curves of the 
bottom in different places, for a distinct idea of the hori .. 
zontal cuncs is also equally necessary and useful; this 
is obtained by means of water~lines, traced upon what 
is called the horizontal plane (fig. 11.) In tbis draught 
the curves of th e transoms, called the roundaft, are a1so 
marked, and sometimes the breadth and thickness of the 
timbers. 

The ]>lane of elevation (fig. 10,) determines the length 
and depth of the keel; the dilference of the draughts of 
watel'; the length and projection, or rake, of the stem 
and stern -post; the position of the mids>aip-frame upon 
the keel, toge th or with that of the principal frames afore 
and abaft; the loa<l~water line; the wales; the llimensions 
and situations of the gun-pol'ts; the projection uf the 
rails of the hrad and stern-gallery; with the stations 
of the mast~ and channels. 

This llraught, howevn, co1wcys no it1ea of the verti
cal cul'Ve of the ribs or timl>ers; for as their pl'Oj ection 
\Viii be only represented in a plane elr.vated upon the 
length of the keel, th ey will appear in this direction no 
otherwise than as straight li11es. To perceive th ese 
curves accurately, they must he regarded in another 
point of view; which will represent their projection upon 
a vertical plane, s uppoc;cd to cut the keel at rig ht angles 
fo the place where tlie ship is broadest. For, as all 
shi11s are broadrr noar the middle of their length tlw1 
towat·ds the cxlrrmitirs, it is C\. id rut that the timbl'rs ar e 
more extendell in prupo1·ti o11 . The most capacio us or 
these l'ep1·escuts what is call<'d the midship frame; am! 
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upnn tlw ai•cn of this frame is delineated the projection 
of all tlic oth ers. 

Thus the plane of projection limi ts the different 
breaths or a ship in va1·ious points of hc1· lcn,;th, and cx
liiUit"i the oulli11e of the timhc1·s r espccti"el; to each oth
e1· ns t hey are erected upon the keel. Accm·din!{I~, th is 
draught ougl1t to pl'esent a val'iety or sectio11s of' 1 lie ~Iii[) 
in diffPrent places of her length, and alwa)''S pc~·p{'rnhcu
lar to the surface of the watel'; so tl1at the eye of the oU
ser,·er, when placed in what may be prope l'ly termccl 
the axis of the ship, may perceive the seve1·al sect ions at 
one glance; that is to say, when looking ru11 on the stem 
frnm befo re the ship, he s liall discover t he fore-timbers; 
and when looking from behind, directly to the stern, he 
shall perceive the form of the after-limbers. 

To form a just idea of this plane, thrrefore, we ought 
to suppose a s hip resting upnn the stocks, in the same 
11osit ion as when afloat upon the water. Thus a variety 
ol' black vel't ical lines may he drawn at equal distances 
upon the bottom, which is white, to form <lifferent outlines 
of the ship co l'responding to the timbers within. It is 
to be observed, that the fasliion of the inferior timbers 
must conform to the figure of the midship frame, which 
is placed in the fullest part of the ship; and as the 11lanes 
of all the othet• timbers diminis h in a ce1·tain 1n·ogression 
as they approach the stem au<l stern, they are 1woperly 
delineated on the plane .. of the midship-frame, which a1-
so represents the depth of the keel and length oft he mid
ship-beam. 

As the two sides of a ship ought to be exactly alike, 
it is judged sufficieut to rep1·escnt the sections of the fore
part of the ship on the left side, and those in the after
part on the right side, so as to perceive all the sections, 
as well afore as abaft, upon one plane. See the Plate, 
fig. 12. 

However necessary it may he to undc1·st.and precisely 
the vertical curves of the bottom, it is no less requisite 
to have a just idea of those wliirh are horizontal. 

The horizontal or floor-plane is that upon which the 
whole fram e is erected, and will be more clearly under
stood by pl'eviously describing the water-lines and ri
bands of which it is composed. 

When a ship floats upon the stream, it is evic.1ent tha t 
her upper works will be •eparated from th• bottom by 
the surface of the water, whicli "ill accorc.1ingly 11rscribc 
an imaginary ho1•izontal line upon the hottom from tl1c 
stem to the stern- post. 

The most elevated of those lines is tel'mr1l the lond 
water-line, which is supposed to Uc drawn by the s 111·facc 
of the water on the upper part of tlie bottom, when slit3 
is sufficiently Jadcn for a sea.voyage. Fol' ii' we sup-
11ose this 1rnrface a rule, an<l thneby i1 escr ibc a rorrrs
ponding blark line along the vcsc;rl's botlnrn, that li ne 
will he distinguished upon the bottom, '"hirh is white, 
anti r epresent what is Cr\lled the load wntc1·- lin e. 

If th e ship is liglitrn e<I of any part of ltrr lading, and 
preserves the same di tfcl'Cnre in her draught ol' \\rttcr a t 
the two ends; 01·, what is the same thing, ii' she jq Ji~ht
cnell so as to }ll'escrvc the same rqu1lih1·i u111 of tilt· keel 
with regard to the surface of the watrr. it is ('\ itleu t 
that she '"ill rise higher out of the watrr, so th at the 
black line alrrady drsc1·i bed wi ll br rlevatrd aho1 e it· 
antl another black line may be tlclincaled 1111011 the bot'. 
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t•1111. • Jq..:t• tn tiii• ~111·fai-r~ of lhe watrr, which will exhibit 
a !;1'1"111111 walC' 1 ·~linr pal'allel to the fi1·4, IJut ucm·cr the 
k1·rl iii p1·opo1·Lio11 tu the numbc1· of feet which the ship 
liac; ri<;rn. 

Thus lJy lightr nin.; a ship grailually, and at the same 
ti111r pn•scr \' ing th e tlirection of her keel, 01· tl1c ang le 
whirh the keel mak es with tlrn s11f' face of t he Wdtcr, a 
Y:wirty of waln-lines may be drawn parallel to each 
othr1·, an1I to the load waler -line. 

Thr, d!.>:lmls a1·c likew ise of great utility in sl1ip
lluihling; thry are narrow and tl rxilJJe plankc; placed on 
the l)l)ttom at c1im·1·cnt heigh ts, so a<; to form a sort of 
moul1J fur stalioning the infrrinr timbers Uctwcen the 
pri11ripal ones. They diff'c1· from 1he water-lines, inas
much as the latter have only one ru rve . which ic; hori
zontal; whereas the ribands, bes ides their horizontal 
01w, have a vc1·tical curn. To com'ey a just id ea of 
these curvrs, whirh cannot be reprrsentcd on one draught 
at tlteil· full lf' ngl11 without an oblique section of the 
~hip"s lrngth, it will be necessary to ham r·ecourse to 
two plirnes: that or the. elevation. which exhibits their 
ver·tical CUI'\' ('; and to the floor-plan e, upon which the 
lwl'izontal curve is <'X prrssed. 

These diffl'l'cnt lines are extremely usefu l in exhibiting 
the va1·ious cunes of a ship's bottom, that, as they are 
grad11ally diminishell, their uniformity Ol' irregularity 
111'.ly be tlisrovrrr d by the skilful artist. 

Thi· riualitirs J'rrpiircd in a s hip ought to lletcrmine 
tlrn fi~ur~ of the bottom. A ship of w::ir, therefo re, 
Rhouhl l> e able to sail swiftly, and carrv her lower tier 
or guns s11fliciently out of the wate1·: o'i.herwise a small 
ship will bave the a1lvanta~e of a large one, inasmuch as 
the latte r rannnt open her lowel' battery in a fresh sidc
wi11d without br ing exposed to extreme danger by re
nivi11g a g1·eat quA.ntity of water in at her ports between 
decks. A mcr·cl1a11t.sliip ought to co ntain a large cargo 
or merchant-goods, and be 11avigatc11 with fow hands; anll 
both shoulil br able to ca rry sail firmly, steer well, rlrive 
littlr to leeward. and sustain the shocks or tlie sea with
out h<'ing violently strained. 

The fi1·st tiling to be rstabli'ihed in the draught of -a 
sl1ip, is her l ~ ngth; ancl as a s hip of war. according to 
lic1· rate, i'i lurni...,lwd with a rrrtain number of cannon, 
which arc placed i11 battery on her deck~. it is necessary 
thrit a suftkirnt distance should be left brtwecn their 
)l()l'tS to work the guns with facility ; and particularly to 
learn space enough between the foremost guns and the 
stem. and between the aftmost gnn aml the stern.post on 
pach sidr, on account of the arching or inward CUl'\Te of 
thf' ship toward he 1• extrrmities. 

Whrn the length or a ship is det<'rm inell. it is usual to 
fix hc1· breil dr h by the dim ension" or the mirl "h ip-beam. On 
tlii'i occac; ion the sliipwri.~hts, for the moi;:t 1rnrt, are con
ducted by ruks founded on their own ob>;ervatinn; for, 
Jrn,·ing r emarkrt1, that some vessrls. whirh hy repeated 
cxp<.'1·ience lw\·e been found to answe r all the p111·pnses 
of n~wigation. have a certain hrradth in proportion to 
their length. thry ha' e inff> n r d that it would be impro
]le r to depart from tlii'i proµo1·tion; lrnt as othe r ships 
have ht'e11 const1·urted \\oith 1liffr1·rnt 1.J1·eadtlis, which 
were equally }wrfrrt . a varif'ty of different genel'al rules 
lta.,~e l> ern arlnptctl by these al'tist\J. who al'e accordingly 
divided i11 their opinions abo't the breadth which ought 
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to be a•signc1l to a sl1ip 1·chti,·c\y with he1· lcnglh, whiht 
each otlC JH'otluces rrasons <lnd 1..·xpCl' ie11ce i11 suppcwt of 
his OWn Stan!la1·!), rJi ISC who \\OU Id iJj111i11ish tJie 
hl'catlth. allrge: t. That a n;H'\' 1w vrsscl ln l'l*ls with 
less resistance in pas-;ing thr1111.~li tlie water. 21lly. 
That by increasin.i; tilt' l r11.~t h Ahc will tl 1·h c less to 
leeward . Silly. 'That acrnrdin!; tu this p1·in <' ipl l' . the 
wate r-lines will be mo1·c cnnYl'nirntly formetl t n divide 
the flui11. 4thly. That a long and nanow ship \\ill 1•c
fJUii·e less sail to adva nce quickly; tl,at her ma.,ts will 
be lower, and hel' 1·i ~ging lighter; aml, by ronsPq11t·rte·c, 
the Mmmcn less fatigu<'d with managing 1hc saih.. &c. 
Those, on the contra1·y, who would rnlarge the brt•atl1h, 
pretend, tst. That this form i.'i be tter fitted to pr1•sr1· rc 
a good battery of guns. 2ndly. That thrrt· will he mure 
room to work th e guns ronvrniently. Srdly. Th ~1t by 
cany ing more sail, the slii11 will be enabled to 1·11n fa~ter; 
or, that this quality will at lm1st ovrrbalance tht• advan~ 
tage which the others haH~ (J I' mure easily <livit.ling the 
fluid. 4thly. That br.ing broa1h•1· at the load water·-liue, 
or pl<1ce where the su1·f'ac r of lhe wat<·r dcsc1·ibrs a line 
round the bottom , they will admit of being very na1·1·ow 
on tb e floor, partic u1a1·ly towa1·ds the extnmitirs. Anti, 
5thly. That a broad vessel will more readily rise upon 
the waves than a narrow one. From such opposite prin
ciples has r es ulted that variety or standards adopted by 
dilferent shipwrights. 

It has been remarked above, that a ship of war must 
cal'l'y her lower tier of cannon high enough above the 
water, otherwise a grrat ship which rannnt open hc1· 
1owcr battery, when sailing with a fresh sidc·wiud, may 
be taken by a small one that r.an make use of her cannon. 

A ship shfluld br duly poised, so as not to t1ive oq)itch 
11ravily, but go smooth and easy through the water, 
rising to the waves when they run hi.~h, aml the ship has 
rrduced her sail to the storm; otherwise they will break 
aboard, and strain the drcks or car1·y away the boats: 
the masts are likewise in great danger from the same 
cause. 

A ship should sail well when large and before the \\ind, 
b11t chiefly close haulrt.1, or with a s11Je.wincl, and her 
sails sharp trimmed, and then not fall olf to the keward. 

Now, the great difficulty lies in uniting so ma11y diffe
rent qualities in one ship, whi ch seems to b(\ nearly im
pos'>ible; the whol e art, thrrefore, ronsists in ro1·ming the 
body in such a mannr.r that none of these qualities should 
be entil'ely destroyed, and in giving a prrfm·cnce to tliat 
\\hich is chiefly r equirrd in the particular service for 
which the vessel is designed. We.shall briefly show the 
possibility of uniting them all in one ship, that each of 
them may be easily dis cC' rnrd: when it happens other .. 
wise, the fault must lie in th~ buildf'I'. "ho has not ap
plied himseJr to study the fondamental rules and 1n·inci
ples of his art. 

To make a ship carry a good sail. A fiat floor-timber, 
and somewhat lung, 01· tile lower futtork pretty rouncl . a 
sti·aight uppe r futtuck, the top-timber to throw the 
brraclth out aloft; at any rate, to cal'ry her main breadth 

~~1~;;~~ ~~ t!'~c:~:e~o1;~k~nd ~17;v;,~~c~~':';;~i;~•;f.,;~;~~ 
as much as llOssiblc, so that they all concur to lower the 
cent1·e of gravity, there \\ill be no room to doubt or her 
carrying a good sail, 
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Tv make n ship stm· well, and a11swcr the helm q11icldy. 
lf the fasl1io11-piccrs a1·e \HI! formed, the tuck, or !:ipn·ad
ing parls u11dc1· the stl'1·n, c-.uTictl p1·ctty high, the initl
&hip-framc \\ell fonva1·d, a cu11r;id1.a·able dilfc1•c11ce in tlic 
tlraught ol' water abaft more than afore, a great 1·ake 
fonrnrtl and none al>aft, a snug (iuarter-tleck and f'n·e
castk; all these will make a sl11p steer well. A ship 
whirh sails wc·ll \\ill cc1·tai11ly steer well. 

To 111ctl<t a shi71 carry her guns ?veil out of the water. A 
Jong iloor-timlwr, ant.I nut uf great 1·isi11g; a vc1·y full 
micbliip-framc, and low tuck, with light upper wor·ks. 

To 11whc a shtp go smoothly through t!te llJrtter without 
pitchi11g hard. A long keel, a long Hour, not to l'isc too 
l1igli afu1·c anti abaft; lJut the area or space continued in 
the fot·e-1.mdy, according to the respective wdghts they 
at'c tu cal'l'y; all these arc ncccssaJ"y to make a ship go 
smootl1ly thl'01tglt the water. 

1'o mu/\e a ship keep a good wincl, ancl cfrive little to 
Ille tcewartl. A good le11glh by tho keel; not too oruad, 
lJut pretty deep in the hold, ''liich will occasiu11 lict· to 
ha\C a short 0001·-tirnber, and a great l'ising. As such 
a ship ''ill naert "'ith g•·cat 1·csistance in the wah-1· going 
over the lu·oadside, anti little \\hen going ahead, she\\ ill 
nut foll much to the lcewartl. 

Now, some builc.lcrs imagine it is impossible to make 
a ship cany her guns \\ell, heat· a good sail, and bc a 
prime saile1·, l.Jccausc il would require a very full bottom 
to gain tbe first two qualiti<·s, \\hcreas a sharp ship \\ill 
answct· brttrr fur the latter; but when it is consic..lcl'ed 
that a full r,hip ''ill ca1·1·y a g1·cat tlcal mot·e sail titan a 
~harp one, a good a1·tist may su form the body as to havo 
all tlirsc three gootl qualities, and also stem· well. 

\Vithout attempting to dcSCl'ib~ the IJicces or which a 
ship is composed, and to explain the princip.ll draughts 
usctl in the construction thc1·euf, we observe that Ill \ 'CS 

sels of war, the general tlimeu..,ions are established by 
authority of uRicers appointed by the govem111c11t to su~ 
11erintcnd the building of ships. ln the mcrcha11t-scnicc, 
the extt·cme breadth, length of the keel, tlcpth i11 the 
hold, height between decks and in the waist, arc ag1·ccc..I 
on by couti·act; ancl from these dimensions the shi1m 1·iglit 
is to furm a draught suitable to the trade for wliich the 
ship is dcsignctl. 

In projt•cting the <11·aught of a Hssel of war, the first 
article to be consicle1·cc.l is her length. As all shi11s are 
much longer above than !Jclow, it is also necessary to 
di.!dinguisl1 the prccis1· pa1·t of /wt· height from wliicli her 
Iengtl1 is take11: tliis i"i u~ually the lower gun-deck, 01· 
the load watr1·.Jine. It has been already o\Jsel'\'ed, that 
"atl'l'-lim•s arc dcsnilM..I lo11gitudinally on a sl1ip's \Jot
tom by the surface of tin· \\ater in which she fbats and 
that tlte linr \\hich dctel'rnincs he1· depth uucler the wate1·, 
is usually tc1·rned tlic lmuJ watc1·-line. In this dra11,i;ht 
it will be particularly ncccssa1·y tu lea\'c sutlicicnt dis
tame between the ports. 

'I'he 11rxl objcrt is to estaoli•h the breadth by the 
midshir1-bram. Although t1i,•1•0 is grrat difft'l'cn ct~ of 
O(li11io11 about 1u·opo1'lio11i11g the b1·cadth to thu length, 
)t·t il is lllO'iL U'iual tn rouform to th e dimc11sio11s of ships 
of thr same ratt. Afll'l' the dimc11~iu11c; of thl' breadth 
antl k11.l{tl1 n1·edctcrmined, tl1c c..l t'plh of thr lwld muo;t be 
fi\l'tJ, \\ liirh is genuall,y half the L .1·ifl1; but the fo1·m of 
I.he body s~oultl he con>i<\crcd on ti1i, occasion; for a llat 

floor will rrquii·e less deptl1 in the fl'1ltl than a ~!tarp une. 
'!'lie di<,tanct· Uet\\ cen tl1e t:l•rks must also be sdtkd. 
"'t~ naay then pl'oCced to fix tl1c length of' the ket·I, by 

\\Iii< h wr s!1all be enabled tJ jud.;e of tile t'akc ol' thc
sl1·111 anc..I stct·n-post. 'J'he rake is knn,-..11 to I.Jc the (ll'O
jt·ct ion of the ship at the lu· ight of the stem and str1'11-post 
br) u11d the en tis of the keel afore aud abaft, 01· the a11glr 
by "hi ch the lcugth is i11crcased as the fabl'ic rises. To 
these we may also add the height of th e stem and wing· 
transom. 

After these dimensions arc scttkd, the timbers may be 
co11sidc1·ed '' liicl1 form the sides of tl1e ship. A frame of 
timbers, which appears to be ono continued pi~cc, is com
posed of one i1L1ur-ti111bcr, "hose ar1ns I> ranch outward to 
both sides of the sldp; two or three f'uttocks, and a top· 
timllcr. The f'uttocks are connected to tl1c upper· ;u·m'\ uf 
the floor-timbers 011 t·ach side of the ship, and senr to 
iwolong the timber in a ve1·tical t.lirectio11: and the top
ti111bers are placed at the uppl'r pa1·t uf the futtocks for 
tile same puqwsr; all thebe being unill'tl. and srcul'rd by 
cross-bars, u1· a circular in l· losul'l', "!iit.:11 i'i called a frame 
of timbe1·o;. Ami as a slii(I is 11111ch bt·oadcr at the middle 
than at the extl'emities, the arms of the Hoor. tirn!Je1· ,,jfl 
fill'ln a very 0Ut11se angle at the extreme lil'eatlth: but 
this angle c..lcncases in lll'oportiun to the distance of the 
timbrrs from the mi<lsliip-frame, s11 that the fu1·cmost 
and aftmost ones will fo1·m a very acute a11gl" Floor
timbcrs of the latter su1·t are usually ca ll ed cl'utclies. 

Shipwl'igltts differ exti·emely in ddl'nnining the sta
tion of the midsliip·fra·ne; some placing it at the 111id1llc 
of the ship's length, others fut·ther fo1·wn1·1l. Thcv wlin 
place it bcfol'e the middle allege, tlut if a &hip is full 
forwards, site will meet with no resistanl'c after she has 
opened a column uf water, and that the water· so dis . 
placed will easily unite almft, and by that means fol'CC the 
~hip forwa.r<l; be~idcs. having .mnrc power 011 the rudder, 

~:~i!•t~~;~1~(11~~ .!on1::r~:~t~~~~011~~~,,~:h~ 5~~~~1 ·~· f'::~if~~.:,i1~jJ 
seem the most advantageous for dh,itling th e fluid. 

Wilen tile rising of the midship 0001·-timhl' I' ii drricled. 
we may then proceed to describe the risi11g.Ji11e of the 
flour, on the stern.post abaft, an:I 011 tl1e stem afui·e. 

1'!1c heigh.t ~l' the low~r-dc.c k is th~. next tlii11g t..., be 
cons1c..lel'ed: tt 1s detcrm1~cd 111 the muldlc !Jy tl1t' thith 
of the h"'ld; and some bu1lc..lcrs make it 111 J1i,..hcr than 
tho stem; but they raise it abaft as much ab(l\'C,:,it.:; height 
i11 tlie middle as the load water-mark, 01· drnu;;lit of wa
ter abart, exceeds that afore. With 1·ega1·tl to the hci~ht 
bctwce? decks, it is altogether arbit1·al'y, a 11d musi\e 
dcterm111cd by tlJe rate of the sJiip and the l>Cl'\'iCC she jc; 
designed fo1·. 

J t is a.lso necessary to remembrr the slicer of thl' wales, 
and to g1~e them .a Pl"~per lia11ging; bccausr tlic beauty 
autl statel111rss. ut a. ship g1·eatl> drpe11d upon llll'i1· Hgui·c 
aml curve, which, if JH·operly drawn, \\ill make lier· ap
}J<'ar airJ ant.I g1·accful on the water. 
"'~come 11Uw to con"ii1kr tlir 11ppr1· \HH'k"i, ancl alt 

th~ t 1.3 abole water, callc1l tho <lea l-\\01·J,; and her~ thr 
sl11p mu'it be nar~owc1·~ so that all the \\t'i~ht 1, iug al>oq~ 
th~ load \\C\tl'r-lrne._ will thneby 11~ b1·ou~l1t 11 rarei• t!ic 
middle of the ~read th, and of ruu1·oc• 1'11• >!tip wtll be lc.s 
&tr amrd by the work mg of hrr guns, &1·. 

Jlut althougli some adrnnta5rs are uq11irru by dioii. 
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m!ihjng the 1weadlh, abl)ve water, we must be car('ful not 
fr ) narrow her too much; as there must be sufficient room 
Jcfton the upper deck for the guns to recoi l. The secu. 
rity of the mast'i shou ld likcwi'ie lrn remembered, which 
rcquil'CS sua;rient breadth to spreafl the shroutlst. A de· 
tkicnry of' this s1Jrt may indeed be in some measure sup· 
Jilied by enl:u·gin;; the breadth of the channels. 

" ·r co me to explain the shee1·-tlrnught, or plane of cle· 
vatio11 1 of a s ixty-gu n ship. 

A.\, fig. IO. is the keel, whose upper edge is prolong
ed by the dotted line p q, npon the extremities of which 
:ll'c rrrctrtl pel'pcndiculars which determine the height of 
the \\i11g-transom K, and the length of the gun deck KC. 
All, the stern-post. AC, the stem. DD, the qnarter
gallct·y with its windows. EF, thettuarter.pieces, which 
limit til e stern on each side. F, the taffarel, ot• upper 
11iecc of the stern. FG, profile of the stern, with its i;a!
lcries. II, tile gun-ports. J, tl1e channels, with then• 
<)cad-eyes and cliain-platcs. K, the wing-transom. KG, 
tJw counter. LB, the deck-transom. .MNO, the first, 
second, and third transoms, of which 0 k is the third 01• 
lowest. m OLP, the direc.tion of the fashion-piece, hav
ing its breadth canted aft towards the stern. QR, the 
main skeeds, for hoisting in the boats clear of the ship's 
side. LQZ, the main wale, with its sheer afore and 
abaft. DRX, the channel-wales, parallel to the mai"
wale. SUS, the sheer rail parallel to the wales. T t, 
the 1·uddcr. At F, the rake of the stern. VWV, the 
waist rail. P ii, the drift rails abaft; and ia, the drift 
rails forward. TUC, the water-li11e. XX, the rails of 
the head. Y, the knee of the head, or cntwater. ZZ, 
the cheeks of the head. a a, the cat head. MeC, the 
rising line of the _floor. kn. C, the cu~ting down I.inc, 
which limits the tluckncss of all thefloor-tunbers, and hkc
wisc the height of the dead wood afore and abaft. e " 
UW, the mi<lship-frame. a, b, c, d, e,f, g, h, the frames 
or timbers in the fore body of the ship, that is, before the 
midship-frame. 1, 2, :lt 4 , 5, 6, 7, 8, 9, the timbers in 
the after-body, 01· which arc erected abaft the midshi1i
frame. 

As the eye of a spectator is supposed in this projec. 
tion to view the shit,'s side in a line perpendicular to the 
]ilane of elevation, it is evident that the convexity will 
Yanish, like that of a cylinder or globe; when viewed at 
a g1·c~t tli sta uce; and that the fram es will consequently 
be rrprese ntctl by sti·aight linf' 'i . rxcept the fashion -piece 
abaft aml the k1111ck lc- timbe1· for,\at'd. 

It has been already observed, 1 hat the 1ilanc of projec
tion mav be tkfined a vertical t.folineacion of the curve~ 
of the ti:.nllrr!=i upon the plane of the midship-frame, which 
is pt'1·pcntlicula1· tn that of the cl?vation. It is neccs~a. 
ry to observe hc1·c , that tlie va1·1ous methods by wh1rh 
these curres are descrilied, arc cqua.By mechanical and 
-a\'bit1·a1·v. In the latlc1· sense, they are calculated tn 
make a Ship fulle r or narl'owcr, acc01·di11g to the service 

!~~~~l ::·:: i~~~l.~~~1~ i :1~~ c\~~~i~=~ ~·1~f~~ ~i~i~11~cth~0~~t~~t ~11~~y b:;·~ 
implicitly tan?;:ht to follow, or which his fancy or judg. 
mcnt hali l'"tcemrd the most accurate and co11vcni1·11t. 

Tltr:y a1'l' grnerally composed of senral arrhPs of a 
mlr, l'('ro11rill'1I tngethrt· by mouldli fram ed for that pu1·

JJl):'i". The 1·adii of those arches, thrrefor·r, are of flif. 
ferent lengths, according to the bl'cadth of the shi11 io the 

place where such arches Rl'C swept; and they are expres
sed on the plane of projection either by horizontal or 
perpendicular lines; the radii of the breadth-sweeps being 
always in the former, and the ratlii of the Ooor -e wrcps 
in the latter direction. 'l'hese two arches arc joined by 
a third, which coincides with both without intersecting 
either. The curve of the to1>-timber is either formed by 
a mould which corresponds to the arch of the breadth. 
s weep, or by another sweep whose centre and radius are 
without the plane or projection. )'he breadth of the ship 
at every top-timber, is limited by a hol'izoAtal line 
drawn on the floor-plane, called the half-breadth of tho 
top timbers. The extreme breadth is also determined 
by another hol'izonta) line on the floot·-plane; and tho 
Jines of half.breadth al'c thus mutually transfel'ablo from 
the projection and floor-planes to each other. 

The necessary data by which the curves of the timhel's 
ace delineated, then, are the perpendiculal' height from 
the keel; the main or principal breadth; and the top 
breadth; for as a ship is much broader near the middle 
of her length thao towards the end, so she is broader ill 
the middle of her height than above and below; and this 
latter dilfcrcnce of breadth is continued thoroughout 
every point of her length. The main breadth of each 
frame_ of timbers is thcref?re the ship's breadth nearly in 
the 1mddle of her height m that part, and the top-timber 
breadth is the line of her breadth near the upper ends of 
each timber. It has been already observed, that as both 
sides of a ship are alike, the artificers only draw one side 
from which both sides of the ship are built: therefore the 
timbers abaft the midship-frame are exhibited on one 
side of the plane of projection, and the timbers before it 
on the other. 

. Plane ef prejection. 
Fig. 12. A, the keel. BC, the line which expresses 

the upper edge of the keel ,from which the height of earh 
timbe1· and height of its dilferent breadths are measured, 
B D, and CE, perpendiculars raised on the line BC, to 
limit the shiii(s extreme breadth and height amid-ships; 
or, in othe1· words, to limit the breadth and height of the 
midship-frame. AF, a perpendicular erected from the 
middle of the keel to bisect the line of the ship's breadth 
in two equal parts. F 9, the half-breadth line of the aft
most top-timber; being the uppermost horizontal line 
in this 6gure. 

Note. The seven lines parallel to and immediately 
undel' this, on the right side of the line AF, arc all top
timber half hl'cadths, abaft the midship-frame; the low
est of which coincides with the horizontal line DE. 

The parallel horizontal Jines nearly opposite to these, 
on the left side of the line AF, represent the top.timber 
half-bl'eadths in the fore body, or the half-breadths of 
the top-timbers before the midship-frame. 

G, H, I, Q, R, S, T, the radii of the breadth-sweeps 
abaft the midship-frame; those of the breadth-sweeps in 
the fore-body, or before the midship-frame, arc directly 
opposite on the right side. 

$,A, show the midship-frame, from the extreme 
bl'cadth downwards. 

1, 2, s . 4, 5, 6, 7, 8, 9, tlie outlines of the timbers abart 
the midsl1ip r1·ame, in diff'erent parts of the height; a, b, 
c, d. e.J. g, h, the outlines of the timbers before the mid
ship-frame, in dillercnt parts of theit· height, h being 
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the foremost or knuckle-timber. Ki, the wing-transom, 
whose ends rest upon the fashion-piece. L, the deck
transom, parallel tu and under the wing-transom. MNO, 
the lower transoms, of which 0 k is the third anti lowest. 
m k P, the dotted line, which expresses the figure of the 
fashion-piece without being canted aft. P, the upper 
part, or top-timber of the fashion-piece. n, o, p, q, r, s, 
the radii of the floor-sweeps, abaft the midship-frame; 
those before the midship-frame are on the opposite side 
of the line AF, to which they are all parallel. 

1st Rd, 2d Rd, 3d Rd, 4th Rd, the diagonal ribands 
abaft the midship: t, u, x, y, the same ribands exp1•essed 
in the fore-body. 

It has been remarked above, that the horizontal plane 
is composed of water-lines and ribands; it also contains 
the main and top-timhel'-lweatlth lines, or longitudinal 
lines by which the main-breadth and top-timber-bi•eadth 
are limited in every point of the ship's length. The ho. 
1·izontal curve of the transoms and harpins are also re. 
presented therein; together with the plaucs of the prin
cipal timbers, the cant of the fashion-piece, the length 
of the rake afore and abaft, the projection of the cat. 
head•, and the curve of the upper rail of the head, to 
which the curves of the lower ones are usually parallel. 

Horixontal Pla,.e. 
BACl, Fig. 11, the line of the shi1>'s length, passing 

through the middle of the stem and stern-post. B, the 
upper end of the stern-post. C, the upper end ofthestom. 
BF, the length of the rake abaft. DWX, the top-timber. 
breadth line, or the line which limits the breadth of each 
top-timber. 

DF, the breadth of the aftmost timber at the taffarel. 
BK, the wing-transom. BLP, the horizontal curve of 
tl1e deck-transom. MM, the horizontal curve, OI' rouml
aft, of the first transom. MN, the horizontal cnrve of 
the second transom: it is prolonged into a water-Hne, 
N 8 r. k 0, the horizontal curve. of the third transom, 
which is also prolonged into another water-line, O,n, U, 
p, Q, m OP, the plane of the fashion-piece, as canted aft. 
Ell WU, the plane of the midship-frame. a, b, c, rl, e,f, h, 
the planes of thctimbe1•s before the midship-frame. J, 2, s, 
4, 5, 6, 7, 8, 9, the plane of the timbers abaft the mid
ship-frame. XX, the figure of the upper rail of the head. 
CY, the projection of the knee of the head. 

The third ho1·izontal riband is marked on the plate. 
a, a, the prnjcrtion of the cat-head. 

Thus we have endeavoured briefly to explain the rm.· 
turc and uses of the principal draughts used in the con. 
strurtion of a ship, which reciprocally correspond with 
each other in the dimensions of length, hl'eadth, and 
depth. Thus the plane of elevation is exactly of' the same 
length with the horizontal or floor.plane. The several 
breadths of the timbers in the floor-plane, and tliatof the 
]Jrojrction. arc mutually transferable; and the real height 
of tlw timbri-s in the projertion exactly conforms to their 
hPi.~ht in the elrvation. Thus, let it be required to trans. 
fer thr heig-ht of the wiug.transom from the elevation to 
the prnjt•ction: 

Extend the compasses from the point K, in the eleva. 
tion, down to the dotted lin<' prolongrd from the upper 
eclgll of thr kcrl. and srtting the other font in the point p, 
then shall the li.ne K p be the PCJjl'cndicular height in the 

wing-transom: transfer this from the middle of the line 
BAC, in the projection, to the point K in the periiendi
cular AF, then will AK be the height of the wing-tran
som in the plane of pi•ojcctiun: and thus the height of all 
the transoms may be laid from the former upon the latter. 

Again: Let it be required to fran•fer the main.breadth 
of the midship-frame from the projection to the horizon. 
tal plane: Set one foot of the compasseg in the point Ell 
on the perpendicular CE, and extend the other along the 
main-breadth sweep Ell G, till it touches the perpendicu
lar AP parallel to CE: lay this distance upon the hori
zontal plane from the point " in the line of the ship'• 
le•gth, BAC, along the plane of the midship-frame to 
the point Ell; so shall the line Ell WU be the breadth of 
the midship-frame on the horizontal plane. 

Thus also the top-timber-breadth, or the distance of 
each top-timber from the middle of the ship's bl'eadth, 
may be in the same manner transferred, by extending 
the compasses from the line IlAC, in the horizontal plane, 
to the top-timber-breadth line upon any particular tim
ber, as 1, 2, s, &c. whic;:h will give its proper dimensions 
thereon. 

In _the saiue manner the breadths of all the timbers may 
be laid from the pl'ojection to the horizontal plane, and, 
Yice vers_a, from that to the projection. Thus the height 
of each timber may also be transferred from the elevation 
to tl1e pl'ejection, &c. 
Th~ ~rincipal ~tility of these draughts, therefore, is 

to exl~1b1t the var10us curves of the ship's body, and of 
tl!e ptecc.s of which it is framed, in diffel'ent points of 
v1~w, wlucl~ are either transverse or Jongitudinal, and 
~tll accordrngty present them in very different direc
tions. Thus the horizontal curves of the transoms and 
wa~er.Jines arc represented on the floor-Jtlane, all of 
~vlud1 are nearly straight lines in the elevation and pro
Ject10n; and thus the vertical curves of the timbers ar~ 
all ':xhibited on the projection, althou.~h they appear as 
straight hnes in the elevation and floor-plane. 

. Of constructing ships. 
. The pieces by which this complicated machine, a ship. 
is framed, are joined together in va1•ious places, bf 
scarfin~, rah bitting, tenanting, an cl scoring. 

Durrng the construction of a ship, ahe is supported i• 
the dock, or upon a wharf, by a numbei• of solid blocks of 
timber ]llaced at equal distance from, and pal'allel to 
each other. She is then said to be on the stocks. , 

The first piece of timber laid upon the blocks is genc-
1:ally the keel: we say generally, because of late, a dif
lel'ent method has been adopted in some of the r·oyal 
dock-yards, by beginning with the floor timbei·s; the ar
tists having found that the keel is often apt to rot dur. 
rng the long pel'iod of building a large ship orwal'. The 
JUCccs of the keel are scarfed together, and bolted, fol'ming 
one entire piece, AA, which constitutes the length of the 
vessel below. At one extremity of the keel is el'ccted the 
~tern. 1: is a strong piece of t!mber incur\•atctl nearly 
into a c1~·culai· arch, or. ~ccordtng to the tl'chnical term, 
compassrng. so as to proJert outwards at the upper.end 
fo1·ming what is called the rake forward. In small ves~ 
sets this is framed or one piece; but in large ships it is 
composed of sc,-ernl _pieces srarfcd anll boitrd together. 
At the other. cxtrenuty of thc;Jrnel is elevated the stern. 
post, which is always ofone entire sh·aight piece. The 
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heel of it is lrl into a mot·toise in tlic keel, and haYing 
its uppt.'r cntl tD hang uutwnrtls, making an oUlust' a11-
1tle "ith the keel, like that ul' the stem: tit is prnjcctiou is 
<.:alled the rake abnl't. The stern-post, which ought to 
su11port tlic stern, contains tlie il·un-work, or hingt!s of 
the rudder, which a1·e called guogin.~s, anti unites the 
lower part hf the ~liip"s sides al.iart. S.:e the connection 
of those picct·" in the clc\ atiun, fig. 10. 

'!"'awards the upper-end of the strrn-post, and at 
l'ight angks with its length, is fixed the mi<ldle of' the 
wing-transom, where it is fil'mly boltrd. Undrr this is 
placed another piece parallel the1·et11, and called the derk
tranc;om, upon "hich the after-rnd of the lower deck is 
supported. Parallel to the deck-transom, and at a pro
per distancr under it, a11othe1· piece is fixed to the ste1·n-
1wst called the first.transom; all of which sen•e to con
nect the stern-post to the fashion-pieces. Two more 
t1·ansons, called second and third, a1·r ~lso placed under 
1.hf'sr, being likcwisf' attacl1ed to tl1e fashion-pieces, into 
which the extremities of all the h·ansons are let. 'J'he 
fashion-pieces arc formrtl like the other timl.ie1·s of the 
ship, aud 1 .. ave thrir licrl.s 1·cstin.!; on the upper p:1rtof lhe 
kelson, at the after cxtt·emity of the floor-ribamls. 

AIJ these pieces, viz. the transoms, the fashion-pieces, 
and their 1.op.timliers bring sti·ongly united into one 
frame, al'C ehn-atcd upuu the stcrn-pnst; anrl the whole 
fol·tns the structure of' the strrn, uprm which the galle-
1·ics and windows, with their ornaments, are aftcrwa1·ds 
built. 

'l'he stem and stern-post being thus rlemtcd upon the 
keel, to \\hich they are securely connected by knrrs 
and a1·ched pieces of timber bolted to both; and the keel 
being l'aise<l at its two extl'Cmities by pieces of dead 
wood, the midship floor-timber is placed across the 
keel, whereto it is ~olte<i throngh the middle. The floor
timbcl's before am] abaft the midship frame are then sta
tioned in their pt·oprr \)laces upon the keel; artrr which 
the kelson, which, Jike the keel, is composrtl of senrnl 
pieces scarfed togethf'r, is fixed across the middk of the 
11.ool'-timbers, to "Iii ch it is attached by bolts <lrivrn 
through the keel, and rlinrhed on the up~er part of the 
kelson. 'l"'he ruttocks are then raised upon thf' Uoor·tim
bcJ's, and the hawsc-pirceserectrfl upon the cant timbers 
in the fore part of the s1iip. 'l'hc top-timbers on eath 
side are next attached to the head of the futtncks, as al
ready explained. The frames of the principal timbers 
being thus completed, a1·e supported by riban<is. 

'J'he ribs oftl1e ship being now stationed, they pl'Oceed 
to fix on tile planks, uf which the wales are the principal, 
being much thicker and stronger than the rest. The har
pins, whirh may be considered as a continuation or the 
wains at their fore.rnds, are fixe<l across the ha\\se
:Pieces, and surrouud the fore 11art of the ship. The 
planks that inclose the ship's sides are then brought 
about the timbers; and the clamps, '' hich are of equal 
thickness with the wales, fixed ,opposite to the wales 
\Vitl1in the ship: these are used to support the ends of the 
beams, and acco1·dingly stretch from one end of the 
ship to the othrr. 'J'he thick-stuff, m· strong planks of 
the uottom within-uoar<l, are then placed opposite to the 

=~~·;;~~ ;~i~;~s 1~~~1:~. ti1;~J~~spl~i~~i1~~;;~~;~~~~ t\\';~~'f1111~ 
"hip, called the ceiling, or foot:waling, is next fixed iu 

the intc1·vals betwi•en the th irk stuff of the hold. 'J'he 
bciilWi arc afte1·wards laid arross the ship to SUJ}po1·t the 
<il·cks, and ai·e connected to the side bJ lut!gi11g a11d 
hanging k necs. 

Tiie cal.lie l.lits being 11ext crectrd. tl1r carling'I, and 
krlgcs, a1·e ili~posctl between the 1Jca111s to st1·<'11gtl1e11 
tl1e dcrk. The wal<'t·-ways a1·e then laid on the rrn'.s 
of the hrams thl'Ouglwut the ship's lrngth, aiul tlie sprik
ctting fixed close above them. The up11e1· c:!eck is then 
planked, anti tl1e striug Illaccd unrll'l' the gunncl or 
i1Janshcc1· m the waist. 

They 1u·ucerd next to plank the quarter-deck and 
foi'e-castle, a11<l to fix the partnc1·s of the masts and cap
sterns wit Ii the coamin~s of the hatches. The lu·rast-h1•11ks 
al'c tben U·dt£'d across the stem and bow within-board; 
the step or the fore-mast placed on the kelson; and the 
ritlers fayed on the inside of the tin1lirrs, to rcinr1J1·ce 
the si1lcs in different plarqs of the shi1•'s le11gth. Tim 
pointe1·s, if any, are aftetwards fixed across the hold 
diagon.tlly to suppo1·t the bc&.ms; and the crotchets sta
tioned in the after-hold. to unite tlw half-timbers. The 
st<'ps or the mainmast and capstet·ns a1·c next placed; 
the planks of the lower-decks and orlop laid; the navel
hoods fayed on lhe hawse holes; and the knee of the 
head, or c11twate1·, connected. to thr stem. The figure 
of the hl•a<l is thf'n e1·ectcd, and the trail-I.ward and checks 
are fixrtl on the sides of the knee. 

The taffart~I and quar·tcr-picccs, which terminate the 
shi11 abaft, the former above and the latter on cacl1 sidr, 
at·e then dispos1·1l; and tl1e stcl'll ani.l <1uartt'1· galJrl'ics 
framed and supported IJy their 1.>1·ackcts. The pum1>s, 
with their well, are nrxt fixed in the hold; the liml.ler
l..10artls laid on each side of the kclson; antl the ga1·buartl 
strake fixed on the ship's bottom next to the keel with
out. 

The hull being thus fal>ricated, tliry proceed to sepa~ 
rate the apartments by IJulk-hcads, or partitions; to 
frame tile )J!'lrtlids; to fix the rat. heads and chess-trees; 
to form the hatchways and scuttles, and !iL them \\ith pro .. 
pe1• co,·e1·s or gratings. The.v next fix th1• ladders wlil'reby 
to rnouut m· d('scend the <liffercnt hatclrnaJs; and build 
the maugeL' on the lowel' drck, to carry off the water 
that 1·uns in Rt the hawse-holes when the ship rides at 
anchnr in a sea. Tile !.>read.room and magazines are 
then linrd; and the gunncl, rails, and gangways, ti~e<l 
on the uppt.'r pa1·t of the ship. 'rlie rkats, kr\'eJ.,, ancl 
rand ranges, by which the ropes are fastcuccl, a1·e after
wards l.iolted 01• nailed to the sic.ks in diffl'l'rnt JJlaccs. 

The 1·udder, being fitted with its irons, is next 
hung to the ste1•n-post; and the tiller, or bar, by which 
it is managed, let into a mortnise at its uppet• end. The 
scuppers, or leaden tuUes, that carry the wate1· off rl'om 
the decks, arn then plared in holes cut through the ship'• 
sides; and the sta11darcls bolted to the beams and sides 
ahove the decks to which they belon!. The poop-lan
thol'lls a1'C last fixed upon their cranes over the ste1·n; 
and the Uilge-ways. •\r cradlrs, plared under the L>ottom, 
to conduct the ship steadily into the water\\hilstlauncb
ing. 

Stowing aml trimming of ships, the mctliod of dioc;pos
iri.; of the car.;o in a proper and judicious manner in the 
lwld of a ship. A ship's sailing, stcrring. and wearing·, 
and being lire)~· and com;iarntirely ea•y at sea in e sto1'.)Jl, 
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d<p•nd g1•eally on the cargo, uallast, or other matci·i
als, being p1·operly stowrtl, according to their weigl1t 
and bulk, anil tlie propol'tional dimensions of the built uf 
the ship, which may l.rn too Ct'ank or too stiff to vass. on 
the ocean witl1 safety. These tilings 1·entler this branch 
of kno\' ledge of such conscqur-nce, that rules for it ought 
to be endeavom·rd after, if but to p1·event, as much as 
possible, the dangel' of a ship oversctting at sea, or be~ng 
so laboursomc as to 1·011 away her masts, &c. by bemg 
impropedy stowed, which is often the case. 

When a ship is new, it is prudent to consult the build
er, who may be supposed best acquainted with a ship of 
his own 11la1111in,;, and most likely to judge what her 
}>rnperties will be, tu judge how the cargo of materials, 
accord ins to the nature of them, ought to be ~li.spose~ of 
to a1lva11tagr, so as to put her in the best sailing tr·1m; 
and at every l'avouralJlc 011portunity afterwards it will be 
proprr to endeavour to fb1<l out her brst tl'im by expcri
mrnt. 

Ships must dilfrr in their form and proportional di
mensions; anti to make them answer their different pur
poses, they will require dilferent management in the 
stowag(', "hich ought not to be left to mere chance, or 
done at 1·a11dom, as goods or materials happen to come 
to hand, which is too often the cause that such improper 
stowage makes shi()S unfit for sea: therefore the stowage 
should be considered, planned, and contrived, according 
to the built and prop~1-ties of the ship, which if thry 
arc not known should be inquired after. If she is nar. 
row a11d high built in proportion, so that She will not 
shift hcl·self \\ ithout a great weight in the hold, it is a 
cc1·tain si.~n such a shi11 will I'Cquir0 a great pal't of hea. 
vy goocls, ballast, or materials, laid low in the holll, to 
make her stiff enough to bear sufficient sail without 
being in danger of ovcrsetting. But if a ship is built 
broad and low in proportion, so that she is stirf and will 
suppcwt her.c;;clf witlwut any weight in the hold, surh a 
ship will 1·1..·cpii1·c heavy goods, ballast, or materials, 
shrned higlie1· 11]J, to 1we\'c11t her being too stiff and la
huu1·so111e at sea, 80 as to endangrr her masts being roll
ed away, and the hull worked loose and made leaky. 

In 01·lkr to hdp a ship's sailin:!';'., that she should be 
livt·ly aml easy in her pitching and ascending motions, 
it should be co1111·ivcd by the stowage, that the p1·incipal 
anti wcighlil'Sl pal't of tho cargo or materials should lie 
as tll'fll' the n1aiu body of the ship, aml as fa1· from the 
4'Xtrl'me e111ls, fore and art, as things will admit of. Fur 
It s\1nuld be ronsit.lcl'cd, that the roomy part of our ships 
length\\ isl·. fnl'ms a sweep or curre near four times as 
long as they are l..11·oat.I; tlir.rcfore those roomy parts at 
aru1 atrnvc tlH• water'l'I edgn, which a1·e maUc by a full 
harping and a bl'Oad transom to support the ship steady 
and kct•p hl•1· from plunging into the sea, and also IJy the 
enlrornce and 1·1111 oi' the sliip having little or no bca1·ing 
body u11dc1· fut· the p1·rssu1•e of the water to :quppo1'l 
them, of course sliouhl not be stowed with heavy goods 
or 111atcrials. lrnt all the necessary vacancies, brnken 
atow:ip;(', 01· li;;ht goods, should he at tl1cse cxtrcmr ends 
fo1·c and aft: a111l in prnportio11 as they arc krpt liA"liter 
by the st1rn H~I', tlir ship will be more lively to fall a11'1 
1·ise ra~y in gr1 ·al 5t'aco; anrl this will rrrntl'ibute g1·ra1ly 
to lier \\u1·!..111p; and saili11g, and to proveut hrr from 
sta·aining antl h1lg,i;i11g; for '' liich reason it is a "i·ong 

practice to leave sucl1 a large vacancy in the main hatch 
way as is usual, to coil and work the cables, which ought 
to ue In the fore an<l aft hatchway, that the principal 
weight may ue more easily slowed in thr_ main body of 
the ship, abore the flattest and lowest floormg, "here the 
pressure of the water acts the more to support it. See 
NAVIGATION. 

SHIPS, masts of. The mast of a ship is a lung rouml 
piece or timber. elevatrd prrprndicularly upon the keel 
of a ship, to which are attached the yards, the sails, anti 
the r·igging. A mast, with regard to its length, is either 
formed of one single piece, which is called a pole.mast:, 
or composed of several piecrs joined together, each of 
which 1·etains the name of mast separately. rnie low
est of these is acco1·dit1gly named the lower mast; the 
next in height is the top-mast, which is c1·ectell at the 
head of the former; and the highest is the top-gallant
mast, which is prolonged from tile upper end of the top
mast. Thus the two last are no other than a continua
tion of the first upwards. 

The lower-mast is fixed in the ship; the foot, or heel 
of it rests on a block of timiJer called the step, wl"iich is 
fixed upon the kclson, and the top.mast is attached to 
tlte head of it iJy the cap and the trestle-trees. The lat
te1· of these are two strong lHU'S of timber, suppo1•ted by 
two prominences, which arc as shoulders on the opJlOsite 
sides uf' tile mast. a little under its upper end: athwart 
these bars are fixed the cl'oss-trees, upon which the 
frame of tlie top is supported. Between the lower.mast
head, and the fo1·emost of the Cl'OSS·tfCCS, a square space 
remains vacant, the sides of which arc bounded by the 
two tl'rst)e.trecs. Pc1·pcndicularly above this is the 
foremost hole in the cap, whose after-hole is solidly 
fixed on the head of the lower-mast. The top.mast is 
erected by a tackle, whose effort is communicated from 
the heat\ or the lower-mast to the foot of the top-mast; 
and the upper end of the latter is accordingly guided into 
and conveyed up through the holes between the trestle• 
trees and the cap. 

Besides tl1c parts already mention<>d in the construc
tion of masts, with respect to their length, the lower
masts of the lal'gest ships are composed ofscrnnl pieces 
united into one body. As thC'se a1·e generally the most 
substanlial parts of various trees, a mast formed by this 
assemblage, i.s justly e~tcr.med much stronger than one 
consisting of any single trunk, whose internal solidity 
may lie ve:ry uncertain. 

The whole is scrured hy several Atl'Ong hoops of ii·on, 
dl'i"cn on the outside of the mast, where they remain 3.t 
prnprr distances. 

Figs. 1, 2, and 5, Pl. CXX. Mnsts, &c. rrprrsrnt one of 
1\11-. li-eo1·ge Srnar·t's patent hollow mac;;ts. It is pl'111ri
pally composed of f'ou1· small beams AH OE, figs. t a 111t 
2, which a1·e each quarters of one small free; tlieo:;e are 
hcltl at the proper· distance apart by c1·oss bars FF mot•
tisctl into them. 'l~he ~paces IJctw('en these four beams 
arc fillc<I U)J iJy thick planks GG, which havr groo,•es rut 
ac1·oss them to 1·ecC'ivc 011<>-half ufthe bars FF as shown 
in fig. S, and the whole is bound togethrl' by hoops HIT. 
By this means a tru~s is fornwd in every clin•rtinn· fur 
in CVl'l 'Y strain, before the mast can give ~\\ay. the b~ams 
anti pl1t11l\s 011 the sic.le nearest the stl·ain must com1wcs~, 



SH I SHO 

~111.l l11oge on thcopposilc side must be forn asunder length· the otht'I'. Uy enry other po"iilinn this r1111ili1Jrium i'I 
"br. Uestro) t: tl, and thr gnak!',t effod of the ma'\I\; \\ill ope-

'l'hcrc arc S<'lrral other methods of constructing these rate to turn the ship horiz,rntally about its ll11·cdio11; a 
ma3t~. as t•ight planks dowclecl together at the edges, or cil'l:umslancc "ltich reta1«\s Itel' wloritJ. It i'i countcl'
four plilnks tablti1l into each ot he1· with oak w<'tlgcs at 1Ja1a11c-cd inJccd by the helm; lrnt the sanw i11ro11vrnit'ncc 
the end of the t<tbks, to lll'ncni the end wood from cut- still rnntinucs; fu1• the func uf the wind. havi11g tlic re .. 
tiug into each other. sistancc of the helm to O\'c1·cmne, is flt)t enti1·ely Clllflloy-

~lasts on these principles can be matl c at one half the cd tn push the nsc;rl fol'wal'(.I. 'l'hr ttxi<.J nt'tlic rrsislance 
exprnsc of the common ones, an cl of the same strength of the water shuuld then he 1m:-vi,1uc;,Jy drterminetl, to 
\\ithout any incl'case of the weight. discover the place of the main-mast, in order to suspc11tl 

:Figs. 4 and 5, represent a contrivance included in Mr. the cffo1•ts of the wate1· equally, aml place the other ma'its 
Sm art's patent for masts, by which temporary yards fo1• so that their particular <.lirectiun will roinride with that 
ships can be nuu.le when at sea, and of such spars as can of the maiu-mast. The whole of this would be capable 
conveniently be carried on btJarcl a ship. rrhey a1·e of a solution ii' the figure of the vessel was rt·gular, be. 
formed of two small spars, each half the length of the cause the point, about which the resistance of the water 
yard, which are sawn down lengthwise in two directions, would be in cquilibrio, might be discovered by calcula
so as to cut them into fou1• branches, but ll'ft joined to. tion. 
gether at one end, A fig. 4: that end is then hooped so The exact height of the masts, in pl'oportion to the form 
as to prevent splitting; the four pieces DEF, &r. al'C and size of the shi11, remains yet a problem to be dctcr
opened out as in the figure, and blocks of wood put in mined. The more the masts are elevated above the cen. 
between them at GHI K to keep them apal't; the two tre of gravity, the greater will be the surface of sail 
spars thus opened a1·e joinecl together to make one yard which they arc enabled to present to the wind; so far an 
at the block K formed of four pieces, one of whkh is additional height seems to have been advantageous. 
shown in fig. 5. It has a groo\'e in it to rcceirn the But this advantage is dimiuished by the circular move. 
ends of one of the bars DEF in each spar and connrd ment of the mast, wl1ich opel'ates to make the \'CS~el stoop 
them; it has some small pieces put across in the angle of to its effort; and this inclination is increased in propor
the groove, which are let into the ends of the pieces D tion to the additional height of the mast, an inconveni. 
E F, so that when they are kept in their places, by a cnce which it is necessary to gua1·d against. Thus 
broad hoop L, they canuot be drawn apart end-ways; what is gained upon one hand is lost upon the other. To 
the four pieces composing the block K a1·c laid together, reconcile these differences, it is certain, Uiat the l1eight 
antl 1rnt in between the bars, leaving a s1Mce between of the mast ought to be determined hy tl1c inclination of 
them to 1rnt in wedges which are drove in until the pirct•s the vcssrl, and that the point of her greatest inclination 
fig. 5 are shoved out so as to fill the hoop and hold ii all should be the term of this height abo,·c the centre of 
firmly. gravity. 

Small yards may be made from one spar withontjoin- In 01°der to secure the masts, and counterbalance the 
ing; in that case the four pieces are left connected at strain they receive from the effort of the sails im1>ressed 
each end, and the piece K is a 11lain block like the rest. by the wind, and the agitation of the ship at sea, they 

Yards on this consfruction can be considerably in. are sustained by se\•eral strong ropes, exte111Jcd from 
creased in their strength (if found too weak) by putting their upper ends to the outside of the Yessel, called 
in larger blocks; which increases their diameter, and shrouds. These are further supported by other ropes, 
throws the four bars farther from each other without in- stretched from their heads towards the fore-part of the 
creasing their wcii;f1t mo1·e than the extra weight of the -.es.el. 
blocks. Thr mast, which is 11laced at the middle of the ship's 

The principal articles to be considered in equipping length, is called tl1e main.mast; that which is placed in 
a ship with masts are, tst, the number; 2cl, their situa- the forepart, the fore-mast; and that which jg towards 
tion in the vessrl; and, St.I, their hright above the water. the stPrn, is termed the mizen-mast. 

The masts being used to extend the sails by means of SHISTUS. See ScmsTus, and RocKs primitive. 
their yards, it is evident, that if their number was mul- SHIVERS, or SHEEVERS, in the sea· language, names 
tiplied beyonil what is necessary, the yards must be rx- given to tl1elittlerollers or l'ound wheels of 11ulleys. See 
tremcly short, that they may not entangle each othrr in PULLEY. 
working the ship, and by consequence thrir sails will be SHOE, a covering fot• the foot usually made of leather, 
very narrow, and receive a small portion of wind. If, by thr company of col'dwiliners. 
1in the contrary, there is not a sufficient number of ma is ts SnoE, horse. See FARU.IERY. 
in the vessel, the yards will be too lai·ge and heavy, so SHOE, Joi· an anchor, in a ship, the ]>lace for the an-
as not to be managed \\ithout difficulty. There is a cho1· to rest, anli fitted to receive the stock, &c. so as to 
mean bcty,ecn these extrrmes, which experience and the prevent the sheets, tarks, and other running-rigging, 
gmeral practice of the sea ha•e determined; by \\hirh from l(ailinl(, ol' being entaltJ;led with the flocks. 
it appears, that in large ships every advantage of sailing SHOOTING. in the military art. Sec AllTILLERY, 
is retained by three masts and a bowsprit. GUNNERY, and PROJECTILES. 

'l'he most advantageous position of thr m~sts is un- SnooTt~G, in spo1·tmanship. the killing of game by 
doubtedly that from whence there results an rquilib1·ium the gun. with or "ithnut the help of dop;s. 
between the resistance of the water on the body of the The first thine; wl.irh the sportsman ought to attend to 
•Lip on one part, and of the direction of tl1cir effort on is the choice of Lis fowling-piece. Convcnicncy requires 
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that the barrel shoul~ be as li:;lit as po8'ible, at the sa:ne Practice soon teaches the sportsman the proper dis
tim c n ou:.;11L to p J'iS~:is that 1fog1·ce of strength which tance at which !Jc shouJd shoot. The distance at whi ch 
will make it not liable to burst. In a formet•article (GuN- he ought i11f'allibly to kill any kind of gamr with patent 
sMrrnERY), it was stated that very little was gained shot, p1·ovided the aim is well taken, is from 25 to 35 
by extending the length of the barrel. It ought, how- paces for the footed, an<l from 40 to 45 paces for the 
ever. to IJcar some [H'•111ortion to the IJore, and be or suf- winged game. Beyond this dic;!ance evea to 50 or 55 
fi.cient length to pcr init all the pnwder to inflame. rrhe paces, buth partridgP.s and hares are sometimes kill<'il; 
usual length is now from 26 to :rn inches. but in general the liares are only sli,E;htly wounded, and 

It may appear as an objection to this, that a duck-gun carry away the shot; anLI the partridges at that distance 
which is five or six: feet lon.g kills at a greater distance present so small a surface, that they frequently <'Stape 
than a fowling-l1iece; but this is not owing to its length, untou ched bet\\een the spaces of the circle. Yet it dot>s 
but to its greater we.ight and thickness, which give it not follow that a pa1·tridge may not be killed at 60 and 
such additional strength, that the shot may be increasetl, even 70 paces distance; lrnt these shots at·c 1·are. 
and tlie charge of pow<ler doubled, trebled, and even In shooting at a bird flying, or a haL'C running across, 
qua<l1·upled. More, indeed, will tlevcnd on the goodness it is necessaL··y to take aim at tile fore part of the object. 
of the pow11c1·, and using a propel' charge (which must Jf a partrid.i;e flies acr()ss at the distance of SO 01· 35 
be Lea1·nrd by tl'ying the guu at a mark), than on the paces, it will be sufficieut to aim at tile head, 01· at most 
length of the hal'rel. but a small pac~ l>efore it, Another thing to be attended 

1'he patent milled shot is now very generally used, to is, thatthesl10uter ought not involuntarily to stop the 
and is reckoned superior to any other. The size of the motio11 of the arms at the moment or pulling the trigger; 
shot must vary according to the particular species of game for the instant the hand stops in order to fire, howevet• 
which is the oUjcct of the spo1'tsman's pursuit, as well inconsiderable the time may be, t!Je bird gets beyond the 
as be adapted to the season. In the first month of par- line of aim, and the shot will miss it. A sportsman ought 
tridge-shooting, No. 4 is most proper. therefore to accustom his hand while he is taking aim to 

As hares also sit closer, and are thiJ)ly covered with follow the object. When a hare runs in a stl'aight line 
fur, at this season, they may easily be killed with this from the shooter, he should take his aim between the cars, 
shot at 30 or 35 paces. No. 5, is prope1· for shooting otherwi.!ie he will run the hazard either of missing, or 
quails; an<l No. 3, for snipes. About the beginning of at least not or killiug dead, or, as it is sometimes called, 
October, when the partridges are stronger, and pheasant- clean. 
shooting commences, No. 3 may be used. A fowling-piece slio11ld not be fi1·cd more than 20 or 

In loading a piece, the powder ought to be slightly 25 times without being waslictl; a barrel when foul nei
nmmed down by only pressing the ramrod two or three thc1· shoots so ready, nor ca1·1•irs the shot so far, as 
times on the watlding, and not by drawi11g up the ram- when clean. The flint, pan, and hammer, shouh.l be 
ro<l and then returning it into the barrel with a jerk of well wiped after each shot; this contributes g1·catly to 
the arm several times. The shot ought to be rammed make tlie piece go off' quick, but then it should be done 
down with some force, since it is from the shot beiug loose with so much expedition, that thP. hal'l'el may be reload
in t11e gun, and a space being conseqnrntly left between cd whilst warm for the reasons before advanced. The 
it and the powdl"r, tl1at accidents most frc<1urntly happen flint should be frequently changed, without waiting un
by the bu1·sti11g of guns. A spo1'tsman ought neve1· to til it misses fire. before a new 011e is put in. Fifteen 01• 

carry his gun umler his arm with the muzzle inrlined eighteen shots, thet'efore, should only be fired with the 
downwards, for this practice loosens tlie wadding and same flint; tlie expense is too t1·i8i11g to be regal'(led, and 
cha!'getoo much. by changiug it thus often much rnxatiun ''ill be pre. 

Immediately aft1·r the piece is fired it ought to hr re- vented. · 
loaded; for, while the Uarrtl is still wa1·m, the1·r is no A ~11n al!\n r;hnuld never hr firrtl with the prime of the 
danger of any mnistul'e lodging in it to liilllk1·thr pnw- prcreeding day_; it may happen that an old priming will 
dc1· from falling to the bottom. As it is found that the sometimes go off well, but it will more frequently con
coli.lncss of the ba1Tel, and pc'l'haps the moisture con - h'a.ct moistu1·e and fuze in the firing; then tile object 
denscd in it, tliminish the fo1·cc of the powdcl' in the first will most p1·ubahly be missed, and that,lJccause tl1c pi ece 
shot, it is pt·opet· to .fh·e off a li ttla powde1· bl'f'ol'<~ the was nnt fres h p1·irned. " 
p1ece IS loaded. Some p11me brfore loa<lrng. but t!11s 1s For the infol'llrntion of the young sportsman we shall 
not p1upr1· u11l1s:-; the touch hole is very huge. After add a few !llore general directions. In warm weafhel' lie 
every dischar.r;c tile tnnch-holc ought to IJe !Jl'icke<I, or onght to seek for• gam e i11 plains ancl open grou:l'!':i: and 
a sm;\11 fent!iCI' rm1y I.Jr inst•1·trd to clear away any hu- i11 colli wrathrr he may search little hills expnSl'd to the 
mitlity 01· fnulnrss that has bet·n cont1·arted. su11, along hed .i;es, amo11~ heath, in stu liUles, and in pas-

rr1ic SJlf11't"illlfi11 l1aving loadl'd his piN'f>, must nrxt tu1·es Wh(}l'C there is mud1 furze anti fel'll. T lw mo1·ning 
prrp:ire to {ir<'. For this purpose he ought to plat.:(' his i'l the best time or the flay. hrfol'e the tkw is 1·xhah·d. 
hand ttear the (•ntrance of th(' ramrod, ~nd at thr same an: I ht:f'r1 rc th e game haq bren dis I lll'bt•(l. The colour of 
time gra.;;p the ba·Tcl firmly. The muzzle should be a the sliootn's dress ouglit to be the same with that of tlie 
little l'lrvakd, fn1· it is mo1·e us nal to shunt low than firld s and trees; in sun1mr1· it ought to be grN•n, in win
~igli. This 1lirrt:tin11 oug-ht p a rti cularly to be atttn<lr<I fer a 1lark grey. II« n.1ght tn hunt as much ;'IS pos.~iUle 
to \\ lirn tl1t' object j.., a littlr di"itant~ hera11!'.te shot as \n·ll again"t the wind, not ouly to prennt the gaml' 1wrreiv
a~ lHtJI Ulll} lllflVl''O i\ t'rl'tain t\istaJJ{'(' j)r)illT blank, when ing the approarh or him and his dog. but aJso tu cnablp 
t begins In descri~c the curve of the parabola. the <log tu scent lhegawe •I a g1·eater distance. 
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He sboultl never be 11iscouragcd from hunting and 
1•a11ging the same ground oVCl' and ov~r ag<\~n, especially 
in places covet'ed with heath, bramlJles, l11gh g1·ass. or 
young coppice wood. A harn 01· rabbit will r1·equentl y 
sufft·1· him to 11ass Sl'VCl'al times within a few yards of its 
form without getting up. Ile should be still more patient 
wh<'n he has ma1·ked 11atridges into such places; for it 
orten happens, that artor the birds have been sprung 
mauy times, they lie s~ dead that they "ill suffer him 
alm'lst tu tread upon them before they will rise. Phea
sanls, quails, and woodcocks, do the same. 

lfo ought to look carerully about him, never passing a 
bush, or tuft of grass, without examination; but he 
ought never to strike them with the muzzle of his gun, 
for it will loosen his wadding. He who patiently beats 
am} ranges his ground over again, without being dis
couraged, will always kill the greatest c1uantity or 
game; and if he is shooting in compa~y, he \~• ill find game 
\\here others have passed without d1scove1·rng any. 

When he ltas fired he shoulc.l caB in his dog, tl1at he 
mav not ham the mortification to see game rise which 
he cannot shoot. When he has killed a bird, instead of 
being anxious about picking it up, he ought to follow the 
rest of' the covey with his eye till he secs them settle. 

'l'h1·ee species of dogs are ca11able of i·ccciving the pro. 
prr ini;;tructions amt of being t1·ained. These are the 
smo!>th pointer, the rough pointer, and the spaniel. The 
smooth pointer is active and lively enough in his range, 
but in general is prope1· only for an open country. 

The greatest part or these dogs ar~ afraid or water, 
b1·arnblcs, and thickets; but the spamel and the rough 
pointrr are easily taught to takt the ''atcr, even in cold 
weather, and to range the woods and rough places as 
well as the plain. Greater dependance may therefore be 
lrnd on these two last species or dog than on the smooth 
pointer. 

The education of a pointer may commence when he 
is onlv five ot' six months ohl. The only lesson wldch he 
can be taught at this time are, to fetch and carry any 
thing when desired; to come in ~hen ~ie l'uns far off, and 
to go behind when he returns; using, in thC' one case, tlie 
words het·e, come in, and in the otheJ", back, OJ' behind. 
It is also necessary at this period to accustom him to be 
tied up in the kennel or stable, but he ought not at flrst 
to hr tied too long. Hr should he let loose in thr morning, 
nnd fastrncd again in the evrning. When a dog is nut 
early acrustomC'd to be chain l'd, he distur·hs every per
son in the neighhClurhood by howling. It is also of im
portanrc that the pel'son who is to traiH him should 
gi "r him his food. 

Whrn the dog has attained the "ge or ten or twelve 
mor1tli<>. he may be rarrird into the field to be l'('gul al'ly 
trained. At first hr may be :lllowcd to follow l1is own in
rlination, and to 1·1111 after e\·e1·y animal lie sees. His in
disr riminati11g eagnncss "ill soon abatr . and he \\ill 
pursue onl, part1·icl ·s and lia11es. He \\·ill soou brrome 
1ired llf f,~Jl 1 1\\i11g r at1·id~rs in vain, and will cur1tt•nt 
llim.,t•lf aftr r havin~ Hush rd them, to fiillow them \\ ith 
hi '5 ryes. It will be more difficult to pre\•r11i him from 
foll o\\i1 1g harl·~. 

All young d11gc; a re apt to i·ake; that is, ti> hu11t wi th 
their noses clos<' tr1 til e ground, to follow IJ 1r ts r ;1 lh, 1· by 
the track than by the \\ind. But pati·idges lie mu•b bet

~ 

ter to dogs that wind them, than lo those that follow 
them by the track. The dug that "iuds the scent ap
Jlruachcs the bil'ds by degrees, and \\ ithout distul'biug 
them; but they are immetliatcly alarmed, when they see 
a dog tracing their footsteps. When you perceive that 
yowr dog is committing this fault, call to him in an an~ 
gry tune, hold up; he will then grow uneasy antl a~itat. 
cd, going fi•·st to the one side and then to the othrl', un· 
ti! the wind brings him the scent or the bi1·ds. Alter 
finding the game four or firn times in this way, he will 
take the wim1 of himself, and hunt with his nose high. 
If it is difficult to co1·rect this rault, it will be necessary 
to put the puzzle-peg upon him. This is or very simple 
construction, consisting only of a piece of oak or tJcal 
inch board, one foot i11 length, an cl an inch and a half in 
breadth, tapering a little to one end, at the broader end 
are two holes ruuning longitudinally, through which the 
collar or the dog is put, aud the whole is buckled round 
his neck; the piece of wood being projected beyond his 
nose, is then fastened with a piece of leather thong to his 
under jaw. By this means the peg aclvancing seven or 
eight inches beyond his snout, the dog is prevented from 
putting his nose to the ground aud raking. 

As soon as the young dog knows his game, you must 
bring him under complete subjection. If he is trartabJc; 
this will be easy; but if he is stubborn, it will be neccs. 
sary to use the trash cord, which is a rope or cord of20 
or 25 fathoms in length fastened to his collar. Jr he re
fuses to come back when called upon, you must chetk 
him sm.artly with the cord, which will often bring him 
upon l11s haunches. But be sure you never calJ to him ex
cept when you are within reach or the cord. After re. 
pealing this several times; he \Viii not fail to come back 
when called; he ought then to be caressed, and a bit or 
bread should be given him. He ought now constantly to 
be tied up; and never unchained, except when you give 
him his food, and even then only when he has done some
thing to deserve it. 

The next step will be to throw down a piece of bread 
on the ground, at the same time taking hold or the dog 
by the colJar, calling to him, "take heed,-softly." Af
tel' having held him in this manner for some space of 
time, say to him "seize-Jay hold." If he is impatient 
to lay hold of the piece or bread before the signal is 
given, correct him gently with a small 11 hip. Repeat 
tins ~e.sso11 until he "takes heed" well, and no longer 
requires to be held fast to prevent him from laying hold 
of the IJ1•ead. When lie is well acc111:;tomed to this ma. 
uegr, turn the breaLl witl1 a stick, holding it in tl1c man-
01'_'' you do a fowling-piece, antl having done so, cry 
sl·1ze. Never suffeJ' tl1e dog to eat either in the house 
:a~~~!.: without having first made him take heed in this 

'l'h t· n, in order to apply this le!'son to thP gamr, fry 

:~:~~}1i~:~~ ~fi~~=7~1 !"1/,~1;~ ·slJ~~·~~~~i~~11;~~f~~:~t::~~~~~: 
plouglll·d g 1·0•111ds, and p..tstures. and tliere put the pirces 
in St'ver;d ditforPnt places, markin.~ the spr1ts with little 
dd't pickets of wootl, wl1i ch will be rrnrJerrd more di~· 
tingu ·s ,a ble by putting-piocrs or cord in the nirks. Th's 
l.Jl'ing tlu1w, rast otr tlie dog arid ro11duct him to these 
ph1Ct'S, ah~ \'hunting in the wind. After he has caught 
the scent of the bread, if he approacLes tou near, au<! 
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seems eager to fall opon it, cry to him in a menacing 
tone, "take heed;" and ir hednes not stop immediately, 
correct him \\ith the whip. Hewillsooncom1n·ehend what 
is required of him, and will stand. 

At the next lesson, take yout• gun charged only with 
po"der, walk gently round the piece of bread once. or 
twice, and lire in~tead of crying seize. The next time 
of prartising this lesson, walk round the bread fou1• 
or five times, but in a greater circle than before, and 
continue to do this until the dog is conquet'ed of his im
patience, and will stand without moving until the signal 
is given him. When he keeps his point well, and stands 
steady in this lesson, you may carry him to the birds; if 
he rwns iu upon them, or ba1·ks when they spring up, you 
must correct him; and if he continues to do so, you must 
t·cturn~ to the fried bread; but this is seldom necessary. 

When the dog has learned by this use of the bread to 
take heed, he may be carl'ied to the fields with the trash
cord d1'3gging on the ground. When he springs birds 
for the th·st time, if he runs after them 01• barks, check. 
him by calling out to him, "take heed.'' lf he points 
properly, caress him; but you ought never to bunt with
out the cord until he points staunch. 
1 The principal objects of this sport are, t. Partridges, 
which pair in the spring, and lay their eggs generally 
from 15 to £0) during May and part or June. The young 
begin to fty about the end of June, and their plumage i!f 
complete in the beginning of October. The male has a 
conspicuous horse-shoe upon his breast, and an obtuse 
s1rnr on the hinder part of the leg, which distinguishes 
J1im from the female. He is also rather larger. 

'Vhen a sportsman is shooting in a country where the 
birds arc thin, and he no longer chooses to range the 
field for the bare chance of meeting with them, tho fol
lowing methocl will show him where to find them on ano
ther day. In the evening, from sun-set to night-fall, he 
should post himself in a field, at the foot of a t1·ee or a 
bush, and there wait until the partridges liegin to call or 
juck, "hich they always do at that time; not only for 
the purpose of drawing together when separated, but 
also \\hen the birds composing the covey are not dis
persed. After cal1ing in thi"I manner for some little space 
of time, lhe parlri,\gcs "ill take to flight; then, if he 
mal'ks the place where they alight, he may be assu1·ed 
they will lie there the whole night unless distul'bed. 

£, The pheasant lays its eggs generally in the woods, 
the number of which is ten or tweh•e. Pheasants al'e 
accounted stupid birds; fur when they are surpriscll they 
will frc']ucntly s<1uatdown like a rabbit, supposing tliem
!:!clvcs to be in safety as ..,oon as their heads arcconce4tlcd, 
and in this wny ~tl1t·y will sometimrs suffer themselves to 
be killed with a stick. They love luw and moist places, 
and haunt the edge-' of those pools which a1·e found in 
woods, as well as the high grass of marshes that are nea1· 
at hand; aiu.l abo' c all, i1Jaces whel'e thl'l'e are clumps of 
alders. 

$. Grouse, or moor-game, arc found in Walrs, in the 
northern counties of Engl ant.I, and in great abumlance in 
Scotland. They clticUy iuhabit those mountains uud 
moor" "hirl1 arc ronr<"ll with heath, and seldom dC-bct'nd 
to th1• lflw grounds. Tlir,).- Uy in companies of f'o111· or 
tivr br<t:·rs, and ltHe to frcqurnt mosSJ plares, partieu
larly m lhc mi1ldle of tlie day, or wbeu the weather is 

warm. In pursuing this game, wl1en 'the pointer •rls, 
and the sportsman perceives the bil'ds running" ith thr1t• 
heads erect, he musl run afte1• them as fast as he can, in 
the hope that he may get near enough to shoot when 
they i•ise upon the wing; for he may I.Jc pretty certain 
they will not lie well that day. As these birds al'e apt 
to gl'Ow soon putrid, they ought to be drawn cai·efully 
lhe instant they are shot, and stuffed with heath; and if 
the feathers happen to be wetted, they must be wi11ed 
dry. 

4. The woodcock is a bird of passage; it commonly 
arrives about the end of October, and t•emains until the 
middle of March. Woodcocks are fattest in December 
and January, but from the end of F'ebruary they are 
lean. At theil' arl'iV"al they drop any whe1·e, bul arte1·
wards take up their 1•esiclcnce in copses of nine or 
ten years growth. They seldom, howe\•er, stay in one 
place longer than twelve or fifteen days. During the 
day they remain in those pa1·ts of the woods, where 
there are void spaces or glades, picking up ear·th-wot·ms 
and grubs from the fallen leaves. In the evening they go 
to drink and wash their bills at pools and springs, arter 
which they repair to the open fields and meadows for the 
night. 

5. 'l'ho snipe is a bird or passage "" well as the wood
cock. lo the month of November they grow rat. Sniprs 
frequent springs, bogs, and marshy ptaCcs, and general
ly Jly against the wind. The slant and cross shots al'e 
rather difficult, as the birds are small and lly very quick
ly. The sportsman ought to look for them in the direc
tion of the wind~ because then they will fly towards him, 
and present a fa1 rer mark. 

6. The wild duck also may in some measure be ac~ 
counte~ a bird of passage; and arrives here in great 
fl~cks from. t_he nu1·thern countl'ics in the beginuing of 
wrnter. Still, however, a great many l'Cmain in our 
marshes anti fens during the \'fhole year, and breed. 

The wil~ duck differs little in plumage from the tame 
duck, but is easi~y d!stinguished by its size, which is less; 
by the neck, wl11ch 1s more slende•·; by the foot, which is 
smalle1·; Uy the nails, which are more black; and above 
all, by the web of the foot, which is much finer and soft
er tu the touch. 

In the summer srason, when it is known that a team of 
you~1g ~ucks are in a particular piece of water, and just 
bcgmnrng to fly, the sportsman is sure to fin<l them eaJ'
ly in the morning dabbling at tho edgrs of the pool, and 
amongst.the long grass, and then he may get vc1'.v near 
to them: 1t1s usual also to find them in those places at nco.1. 

Ju the beginning of autumn almost cve1•y vool is frc
cpicntell by teams of wil<l ducks, which remain tht•1·c dur
iu.g the day, concealed i11 tlic rushes. H these pools ar·e 
ot s1~all extent, two shootcL·s, by going onr on each si<le, 
mak111g a noise and tlu·owing stonrs i11~0 the rushes, \\ill 

make them Oy up; and they wlll in this way frequently 
get shots, especially if the pool is not broail, and contracts 
al one cni.J. But the surest an<l most sucCl'$Sl"ul way, is 
to launch a small IJoat u1· trow on the pool, and to tr.i.
verse the 1 ·us h~s by the openiugs wliich arr found· at the 
same time making as little noise as po~silJlr. '1n tlii~ 
manAer the <lucks \\ill suffer tl1c s1rnrtsmrn to cu me sul'
ficiently near thrm tu sh?ot fl) ing; and it often haprens 
that tbe ~ucks, •Iler hanng flown up, only make a cil'-
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cuit. return in a little time, an<l again alight upon the 
pool. Then the sptH'tS111..i1 t 111lca\ '""' cL s. t nnd time to 
come nrar them. H scvl·1·al shooters arc in company, 
tl1ry should dividr; two should go in the boat, whilst the 
othrrs !olprcad themschcs al.lout the edge of the pool,. in 
order to shoot the ducks in their flight. In pools winch 
will not admit a trow, watc1··s1m11iels are absolutely ne .. 
cessary for tliic:1 sport. 

In winier they may be foun<l on the margins of little 
pools; ant.1 when pools and rivers are frozr11 up, they 
muCJt be waklif'd for in places ' here the1·c are sp1·ings 
and waters whit.:h do not freeze. 'I'he sport i-; tliPn much 
1\Jore certcLin. because tbc ducks are con611ed to the:-.e 
vi aces in order to procure aquatic herbs, which are al· 
"'''"t their only foo<l at this perio<l. 

Sl:lORL. Nu wu1·<l has been used by mineralogists 
with less limitation than shol'I. It was first inlrutluced 
nto mineralogy by C1·011!-.kdt, to denote auy stt>ne nl' a 
columnar fu1·m, consitlrrahle hardness, and a specific 
g1·avity from S to 3.4. This description applied to a 
vel'y great number of stones; and succeeding mineralo· 
gists, though thry made tho wortl ma1·e definite in it~ f;ig· 
11ification, left it still so gPneral, that undtw tlic tlcs1gna· 
tion of shorl almost t\\Ct1ty distinct species of minerals 
w<'re inclndctl. 1\11·. Wc1·11er fi1·stdcfin<'tl the word shorl 
precisely, allll rcstr~cted it t_o one species uf' stone~ •. It 
occurs commonly m gnm1te, g11e1~s, and utlie1· similar 
rocks: often in mass, .but very frequently Cl') stalhsed. 
The primiti\·e form of its l'rJStals is an ul.Jtusc rhomboid, 
the solid ~ngle at the summit of which is 139°, ha,•ing 
1·homboid fact.•s, with anµ,l1•s of 114° 12' and 65° 48': but it 
usually occul's in 3, 6, 8, 9, OL' 12 sided p1·isms, termina
ted bv four or five-sided summits, variously truncated. 

sllonL, black. Colour black. Found in mass, dis
seminated and cl'ystallizc<l. Cl'ystals three-sided pl'isms, 
J1aving theiL' lateral .edges tl'Uncated. ~01m~ti1~es tc1~
n1inati11g in a py1·am1d. Latera~ fares of the p1·1sm sh•t
atc<l. Vitreous. Frartu1·e conchmdal. Opaque. Scratch 
grey. Feel col<l. Specific gl'avity from 3 to 3.4. l (be
comes clcclt·ic by heat. When heated to redness, its co
Jour becomes bro\\ nish red; and at 127° Wedgewood, it 
is con\'erted into a brownish compact enamel. Accord
ing to Wiegleh, it is composed of 

41.25 alumina 
34.16 silica 
20.00 iron 

5.41 manganese 

100.82. 
SnoRT~ electric. 'J'his stone \Vas first made known in 

Europe by specimens brought from Ceylon; but it is now 
foun<l frequently forming a part or the composition of 
mountains. It is sometimes in amorphous pieces, but 
much more frequently crystallized in th .. ee or nine-sided 
lll'isms, with four-sided summits. 

Colour usually grern; sometimes b~own, red, blue. 
Found in mass, in grains, and crystal11zed. Cr·ystals 
thrC'r, six, or nine-sided prisms, Vat'iuusly truncated. 
Faces usually stl'iated longitudinally. Its texture is fo
liated. Specific 1,;ravity 3. Colour brown, sometimes 
"'ith a tint of green, blue, red or yellow. When heate<l to 
~oo• _Fahrenheit, it becomes elertl'ic., one of the summits 
-.egatively and the other positively. It reddens when 
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heated, and is fusible rer se, "ith "bite intumr•cencr, in
to a white or grey euamel. According to Vauquclin, it 
is composed of 

40 silica 
39 alumina 
12 oxi1le of iron 
4 lime 
2.5 oxide of manganese 

g7,; 
SHORLITE, a stone which receh·e<l its name from 

Mr. Klapruth, is generally foum) in oblong mai;;ses, whirh 
when 1·cg11hu·, at'ei six-sided prisms, inserted in g1·a11ite. 
lls texture is foliated. Fractul'e uneven. Easily bl'ok~ 
en. Specific gra,·ify 3.53. Colour grecni"ih or ydlow~ 
ish white: somrt.imes sulphur yellow. Nol altered by 
heat. According to the analysis of Klapt·oth, it is com-
posed of 50 alumina 

50 silica 

100 
According to Vauquelin, of 52.6 alumina 

36.8 silica 
3.3 lime 
1.5 water 

94.2 
SllORT-IIAND. See STENOGRAPHY. 
SHOT, a <l<•numinatiou given to all sorts of balls for 

fire.arn1s; those for cannon being of iron, and those fur 
guns, pist11ls, &c. of lead. 

SuoT, case, formerly consisted of all kinds Gf old il'on, 
nail!-;, musket-balls, stones, &c. used as above. 

SaoT ef a cable, on ship-board, is tho splicing of two 
cables together, th•t a ship may ride safe in detp waters 
and in great l'oads; for a ship will 1·itle easier by one shot 
of a cable, than by three short cables out ahead. 

SHoT, grape. See GaAPE-s1-10T. 
SHOT, patent milled, is thus made; shrets of lead, whose 

thickness corresponds with the size of tlie shut required, 
are cut into snlail pieces, or cubes, of the fo1·m of a tlil". 
A great quantity of these little cubes are put into a large 
hollow iron cylinder, which is mounted horizontally and 
turned by a \\-inch; when by their friction against one 
another, and against the sides of the eylintler, they are 
rendered perfrctly round and very smooth. 'fhe other 
patent-shut is cast in moul<ls, in the same way as bullets 
arc. 

SHOT, .commo~i. small, or that used for fo,.,.Jing, should 
ho. well s1ze<l; tor. shoul<l it be too great, fthen it Dies 
thin and scatters too much; 01· if too small, tl1C'n it has 
not weight ant.I strrngth to penetrate far, and the binl is 
apt to fly away with it. In or·der, ther·cfore, to have it 
suitable to the occasion, it not being always to be had in 
e\'ery place fit for the purpose, we shaU set do\\ 11 the 
true method of makiug all sods and sizl"s untln the 11ame 
of mould-shot, formerly made after th• follon ing JH'oce<S: 

Take any quantity uf leatl yon think fit, and melt it 
dnwn in an iron vcbsel; and as it melts keep it sH1'l'i11g 
with an irun ladle, skimming off all impurities wl1atsn
ever that may arise at top; \\-hen it begins to look of a 
greeni<ih colour, strew on it as much au1·ipigmcntum or 
yellow orpiment, linrly po\\ dncd, as will lie on a shilliug, 
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to every twelve or fourteen pounds or lead; then stirring 

them tog••ther, th<' urpime11t will tlame. The ladle should 

have a uotc.h on one side of the l.ll'im, fo r m ore easily 

pouring nut t li e lead ; til e ladle must 1·cmain in the melted 

lrad, that its heat may be the same" ith that of the lead, 

to 1>revent inconveniences, which otherwise might hap-

1,en by its lieing eithel' too hot or too cold; tl1en, to tl'y 

your lead , dl'op a little or it into watel', anti if the drops 

p1·ove round, then the lead is of a proper heat; if othel'

" ' ise, and the shot have tails, then adtl murc orpiment to 
increase the heat, till it is found sufficient. 

Then take a 1)late of copper, about the size of a tren
cher, wliirh must be made witli a hollowness in tlie mid

dlr, aUout three inches compass, '' itliin which must lrn 

bored about 40 holes accortling tu the size of tlie shot 

which you intend to cast; the hollow bot to m should be 

thin; I.mt the thicker the bl'im, tlie bdtCI' it wilJ l'etain 
th t- heat. Place this plate on a fram e of iron, over a tube 
01· vc~sel of water, alwut four inches from the water, aml 

spr·ead burning coals on the plate, to keep the leatl melted 

upon it; then take some leatl and pour it gently on the 
coals on tbe plate, and it wilJ make its way through the 

holes into the water, and form itself into shot; du thus 

till all your lead is r1111 througl1 the J1oles or tho plate, 

taking rare, l.Jy keeping your coals alive, that the lead. 

dues uot cool, antl so stop up tl1c holes. 
While you are casting in this manner, another person 

with another lat.lie may catch some ol' the shot, })lacing 
the ladle four or five inches uruJ erneath the plate in the 

wate>I', Uy which means you will sec if they are defcc1ivc, 

and rectify them. Your chief ca1•e is to keep the Jead iu 
a just tlcg•·e(" of heat, that it shall be not so cold as to 

stop up the holf'S in your plate, nor so hot as to cause 

the shot to crack; to remedy the heat, you must refrain 

w1wking till it is of a pr·opcl' coolness; and to remc<ly 

the coolness of your lcatl au<l plat(", you must blow yo1u· 
jjre; observing, that the cooler you1· lead is, the larger 

will be youl' shot; as, the hot tel' it is, the smaller they 

will be. 
After you have done casting, take them out of the wa

ter, and dry them over the fire with a gentle heat, stir
ring them continually that thry do not melt; when dry, 
you are to separate thr. great f-lhot from the small, by tl1c 

IJelp of a s ieve ma~le for that purpose, accOl·ding to their 

several sizes. Bu~ those ~vho wo~:ltl have very lal'geshot, 
make the lead tmkle with a stick out or the ladle into 

the water, without the plate. If it stops on the plate, and 

yet t~e plate is not too cool, give but the plate a little 

knock, aml it will l'Un again; care must be had that none 

uf youl' implement~ are greasy, oily, or the like; antl 

when the shnt, Ueu~g separated, ::t.l'e foun<l too large or 

too small for your purposr, or otl1envisc imperfect, they 
will serve again at the next uprration. 

SnoT, ti~t-case, in ar~rtlel'y, is .t'ormetl by putting· a 
great quantily of small 1ro~ shot into a tin cylind•·ical 

box called a cannistc 1·. tliatJust lits the l.Jol'C~ nf tl1c gun. 

~:l~c!~~~~~l~~s o~~~r~~r~~t~;~
1:; ,~;1~~ci~~.1~h1~u~~:~c~· ~1~~~1:~~ 

of the shots ~we used, 1hey must wrigh with their ca::;cs 

nearly as much as the shot of tl1c piccl'. 

SHREW-MOUSE. Sec Sosq. 

SURI.MP. See CANCE!t. 

SID 

SHRINE, in ecclesiastical history, a case or bo:r, to 
hold the J't' lics of so1ue saint. 

8HRO \VOS, 01· Srmovus, in a ship, are the great 

ropes which come down both s ides nf the masts, an<l are 

fa . .,tenetJ 1.Jelow to tlie chains on the sh ip·s side, anti aloft 

to the top of the mast; being parcelled and sern~U, in or

der to prcve~ it the mast's galling thrrn . The topmast 

shl'Owds arc fastcued to the puttork-plc\tes, by dea<!-cves 

anct lani<m..ls, as the others al'e. So me or the te1·ms -re

la t i ng to the slu·owds at·e: ease the shrowtls; that is, 

sl~cken them: and, set up the shrowds; that is, set them 
stiffer. 

SHUTTLE, in the manufacturrs, an instrument 

much ~sed by we~ve~·s,_ in the midtll c of which is an eye, 
or ca vity, whereto lS rncloscd the spoul with the woof. 
See WEAVING. 

s.r' in musk, a seventh note or sou111J, arlcJrd by Le 

~1a1re. to th e six ancient notes inrnntetl by Guido Are
tsne, viz. ut. re, mi, fa, sol, la. si. 

SIBBAL_DIA, a genus of plants brl onging to the clas• 
of pcntantl1·rn, a.ntl to the or·der of prntilg) nia; anti in the 

natural me~hud ranking untler the 55tl1 order, scntico~re. 
~he cal)'X 1s cli,' ided into ten segmen ts. The petals al'C 

hvr, and arc 111serted into the C<l lyx. Th e stylf's are 

attached to the sides of the gcrmens. 1-'he seeds are 

five. There are three speries belonging to this grn11s, 

th.e .pr~c~1nbcns, er~ct~, and a~taica: The (H·o r. umbcns, 
01 1echn1 11g s11Jbald1a, is a native ut No1·lh Bl'itaiu 

~CB fH~i~PlA, a genus of plants l> elongi ng t~ the 
class, of did) n;Lm1a, anti til the orde1· of anginspc1·mia; 

a~d 1~1 th~ natural system classed wilh those the 01·ile1• 

o~ wh~ch is doubtful. The calyx is spreading, anti di .. 
~·d~ll .rnto ~''e parts, almost to the base. 'l'hc comlla 
t s d1v1ded rnto fiv e parts in the same manner, which are; 

~~unded, c9u:\l, spreading, and of the length oftlie calyx. 

1 he st~~nina grows. in 11airs at a dis tance from each 

other. ~ l~e cnps_ule 1s comp1·cssed, orbicula r, bi I ocular. 

the par.tition being transverse. Tl!et·c is one species; 
the. E.u1oprea, or bastard mouey-wort, a natite of South 

_Bntam. It blcs•oms from July to September, and is fount) 
111 Cornwall on the banks of rivulets. 

S!CE-ACE, a game with dice and tables, whereat 

fiv~ may play,; each having six men, and tl1e last out 

losrng. At th:s g:ime, they load one anothel' with aces• 

sixes ~ea1· away; and d1rnb lcts ch·inks, and throws again: 

SIC YOS, a genus of plants belonging to the class of 
moncec1a, and to the order of syngenesia; and in the na4 

tural system al'ranged under the 34th ord er, cucm·b ita

cere. The !11ale Jlowers have their calyx quinque .. 
dentated, theu· corolla quinquepartitr, and the;·e are 

three tila.m~nts. The fc~nale Oo~vcrs. have theil' calyx amt 
corolla s11mlar; lrnt their style 1s tr1fid, and 11Jci1· tfrupei 

mo!1~spermo11s. ~h~re a~e three speci«s, tile angulata, 
lac1111ata, and garc1111, wl11ch are all fordgn plnuts. 

SI DA, yellow 01· Indian mall ow: a g<'nus or plants be

longing ~o the cl~ss of monotlclplii a, and to tlic or·der or 
pulyand1·1a; and 111 the 11atural systl'm 1·anki11g untlcr the 

3itl1 ortlcr, col11m~1ife!·a:· 'l~he cal)X is simi1le anti an. 

gulate<l; the sly lc 1s divided _111.to many pa1·ts; thei·e are 

several . capsu les, r.ach conta111111g one seed. There are 

99 speclCs. all natives of warm rl imatcs; and most of 

them are found in tl'.e East 01· West Indi es. The Chinese 

mal.;e corus of the s1tla abutilon. This plant loYes water, 
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antl may be a1han(ageously planted in marshes antl ditch
es, "here no1hing else will grow. The macC'ration of 
the smaller stalks is finishrd in alrnnt fifteen cla) s; of the 
larger in a munth. The strength anti goodnrss of the 
thrrail appears tu be in pl'Opo1'tion to the perfection of 
the vcgl•tation, and at the distance the plant is kept at 
from othc1· plants. The fibr€''i Jie in stJ'ata, of which 
there arc sometimes six; tlH'Y at·c not quitr straight, but 
preserve an undulating di1·ection, so as to form a nrt
work in their nat111·al positions. Their smell 1·esem
bles that of hemp; the fibrrs are whit<'r, but more dry 
amt harsh, than those of hemp. The harshness is 
owing to a greenish gluten which connects the fibres: 
and the white coloul' must alwa\.'S be obtained at 
the expense of having this kind or" thread less supple; 
when of its natural hue, it is very soft and flexible. 

SIDERlA, in natu1·al history, the name of a genus of 
crystals, used to express Lhose altered in their figu1·e 
by 11articles of iron. 'l'hrse are of a rhomboidal figure, 
and composed only of six planes. Of this grnus there 
are four known species: t. A colourless, pellucid, and 
thin one; found in considerable quantities among the 
iron ores of the forest of Dra11 in Gloucestershire, and 
in srveral oilier places. 2. A dull, thick, and brown one, 
not uncommon in the same place with the former. And, 
3. A black and very glossy kind, a fossil of great beaut>; 
found iu the same place with the others, as also in Lei· 
cestershire and Sussex. 
SID~RITE, a substance discovered by Mr. Meyer, 

and by him supposed to be a new metal; but Messrs. 
BcJ'gman and Kirwan discovered that it is nothing rise 
than a natural combination of the phosphoric acid with 
iron. Mt·. Klap1·oth of Bel'lin also came to the same con
conclusion, without any communication with Mr. Meyer. 
It is extremely diftirult to separate this acid from the 
metal; howrvc-r, he found the artifirial compound of phos· 
phoric acid and iron to agree in its propPl'tics with the 
calx sideri alba, obtained by Bergman and Meyer from 
the cold shortirou extracted from the swampy ot• marshy 
ores. 

SIDERITIS, IRoNWORT; a genus of plants belonging 
to the class of clidynamia, and to the or1ler of gymnns
permia; and in the natural system ranging under the 42<1 
order, verticillatre. 'The stamina are within the tube of 
the corolla. Thrre are two stigmas, one of which is 
cylindrical and ronran; the other, which is lower, is 
me111branous, shorter, and sheathing tlie other. '!'lie 
speries a1·c 19. 
SID~ROXYLUM, IRON-woon: a genus of plants be. 

tonging to the class of prntandria, anti to the m•dcl' uf 
monogynia; and in the natural system ranging under the 
4Sd orfle1·, dumm;m, The co1·olla is cut into five parts, 
the lacinire 01· sr.i;mrnts being incurvatetl alternately; 
the stigma is simple; tltc berry contains fire seeds. 'Thcl'e 
are nine s11ccies; J. Mitr; 2. inenne, smooth iron-woocl; 
s. melanophleum, Jau1·cJ.Jea,'rd il'Un-wood; 4. cymosum; 
5. srrircum, silky iron-wood, a native of New South 
'Vales; 6. tomcntosum; 7.' tenax, silveJ'y.Jeaved ir'ln· 
wood, a nath·c of Carolina; s. lycioides, willow-ka1'1'd 
iron-wood, a native of Nnrtb Ame1·ica; 9. dcrantlrum. 
'l:he wootl of these h·ecs beini:; \·rry dose and solid, has 
g1~·en occasion for ~Iii~ .name. to be applied to them, it 
be111g so heavy as to srnk "'water. As they are natives of 
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warm counll'ies, they cannot lie preserved in this rounf1'7 
unless they are placrcl, the two former in a \\arm stovf', 
the others in a green-house. They are propagated by 
scrfls. when these can be procured from abroad. 

SJ EGE, in tlw art of war, the encamp111rnt of an ar .. 
my before a fortified place, with dMign to take it. 

SIENl'fE. See RocKS, primitive. 
SIGESBECKIA, a genus of plants belonging to the 

class syngcnesia, and to the order ofpolygamia supertlua, 
and in the natural system ranging unde1· the 49th order, 
co1111wsitre. The receptacle is paleaceous; the pappus 
wanting; the exterior calyx is pentaphyllous, prope1·, and 
sp1·eading; the radius is halved. 'l'hcre are three spe. 
cies: J. The orientalis, which is a native of India and 
China. 2. The occidentalis, which is a native of Vir .. 
ginia. s. Thr flosculosa, a native of I1eru. 

SIGHTS of a quadrant, &c. thiu pieces of brass, rais
ed per·pcndirularly un its side, or on the index of a theo .. 
dnlit<', ci1·cumferentoJ', &c. They have each an aperture, 
or slit, up the middle, through which the visual rays pass 
to the eyr, and distant objects are seen. 

SIGHTS of a gun. See RIFLE. 
SIGN, in astronomy, a constellation containini; a 

twelrth part of a zodiac, or so•. See Zonuc. 
The names of the si.i;ns, in the order wherein they fol

low each other, are al'ies, taurus, gemiui, cancer, leo, 
virgo, libr4, scorpio, saggittarius, caprirornus, aquarius, 
piscrs. The three first uf these. signs are called the ver
nal, or spring-signs; the next three, cancer, leo, virgo, 
the restival, or summer.signs; libra, scor11io, and sagit
tarius, the autumnal signs; and capricornus, aquarius, 
pisces, the brumal, or wiuter signs. The vernal and res .. 
ti val signs arc also called the northern, and the autumnal 
and brumal the southern signs. 

SIGN-MANUAL, in law, is use<l to signify a bill, or 
writin.~, signed by the king's own haud writing. 

SIGNALS, certain alarms or notices used to commu
nicate intelligence to a di~tant ohse1·ver. Signals are 
malle Uy firing artillery, and dis 1•layi11g colours, lanterns, 
01· fil'l'-works; and th<'se are rumbined by multipliratioa 
and N'petitinn. Thus, like the words ,,fa language. they 
become arbitrary expressions, to whirh we have '''evi
ously annexed particular ideas; and hence they are the 
general sources of intelligence throughout a naval arma· 
ment, &c. 

Signals ought to be distinct, with simplicity. They 
at·c simple when every instruction is exprrssed by a par
ticular token, in order to avoid any mistakes arising 
from the double pur11ort of one signal. 'fhry are disti_nct 
when issued without preripitalion, wheu sufficient time 
is allowed to obscne and obey them, and when th y are 
exposed in a conspicuous i1Iacc, so as to be readily pc1·· 
ceivl·d at a distance. 

All iiig11als mRy be reduced foto thre.e different kinds, 
viz. Lh'1se which are macle by the sound of particular in· 
strumc11t.;;, as the trumpet, horn, or fiff-; to which may 
be added, striking the bell, or beatin.i; the drum. Thoae 
whirh are made by displaying pend:.nls, cn.:,ig11s. and 
flags of different colours, or hy lowcri11g or altering the 
Jlosition of the sails: and, fiually, those which are execu· 
ted b) rockets of different kinds; by tiring cannon ot· small 
arms; Ly artificial fire-works; and lanterns. 

Firing of great guns will se1·ve equally in the day ar 



s r lit 

111ght, or in a fog, to make or confit•m signals, or to 
rai'lr the attention or the hearers to a futnreorde•·· rl11s 
method, howe,•er, is attl'n led with some i11conven~e11ccs, 
and shoulll not l>e used imliscriminately. Too g1·eat a 
report of the cannon is apt to introduce mistakes and 
confusion, as well ai;; to disrov~r the track of the squa
dron. The report and fiight of rockets is liable to the 
same objer tion, when at a short di.,taw·e l't••m the enemy. 

It is then by the combina.tfon of signals, previously 
known, that the admiral conveys orders to his fleet; every 
squatlrnn, every dirision, and every ship of which, has 
its particular ~igual. The instruction may thet·eforc oc
casionally be gi,•en to the whole fleet, or to any of its 
squadrons; to any division ol'those squaclrous; or to any 
ship of those divisions. 

Hence the signal of command may at the same time be 
displayed fur tht·ee divisions, and for three ships of each 
division; or for three ships in earh squadron, and for on
ly nine sltips in the whole fleet. For, the genci·al signal 
of the fleet being shown, if a particular pendant is also 
thrown out from some particular place on the same mast 
with the general signal, it will communicate intelligence 
to nine ships that wear the same pendant. 

The preparatory signal given by the admiral to the 
whole or any part of his fleet, is immediately answea·ed 
by those to whom it is directed; by showing the same 
•igual, to testify that they are ready to put his orders in 
execution. Having observed theil· answer, he will show 
the signal \\ hich is to direct their operations: as, to chase, 
to form the line, to begin the engagement, to board, to 
double upon tbc enemy, to rally or •·eturn to action, to 
tliscontinue the fight, to retreat and save themselves. 
The dexterity of working the ships in a fleet depends on 
the precise moment of executing these orders, and on the 
general harmony of their movements; a circumstance 
which l'Vinces the utility of a signal of prt'pa1·ation. 

As the extent of the line of battle, anfl the fire and 
smoke of the action, or other cirrumstances in naviga
tion, will frequently prevent the admi!'al's signals from 
being seen thorough out the flret, they are always repeat
ed by the officers next in command, by ships appointed 
to repeat signals; and, finally, by tile ship or ships for 
which thry are intended. 

The shi11s that T"rpcat the signals, besides the chil'fs of 
Aquadrons or tliv iaions, arc usually l'rigatcs l,}ing to 
windwa1·d or to let·ward of thr line. They should be rx
trrmrly vigilant to ol>servc and rrpcat the signalR. wheth
er tht•y arf' to transmit the orders of the commander in 
chirf. m• hiN srrontl~, to any pa1·t of the fl eet; 01· to 1·r1wrt 
tlw fnrtunatP 01· ,Ji-;frrssful situation of any part thc1·cof. 
:0)' thi!i tnl'ans all tl1r ships from the van tn the rear will, 
unks'i 1lisablrd, hr 1·rady at a moment's wa1·ning to put 
the :utmiral'q .i .. s i ~nfl in rxecution. 

1'11 J11't''lt"l'\' e or lr 1· in thr reprtition of signal!:t, and to 
fa,·011r liil'it• fo111m11niratinn. \\' ithout emharra~'iment, 
from 1 hr commai. " 1'>i11 chief to the ship for wliicl1 thry 
nrf' rl\lculatrd. tl1 r mmandl'J'S of the squadrons rq1rat 
af1r1· tlir aclmii·al ' rhief of tlie divisionc;, accort1ing to 
th1·ir orrlf'r nl' 11 ·• aftl'r the rommantlt•rs of thr sc]ua-
urrnl' .. : anti thr p r ·ular shi ps after the chiefs of the tli-
,jsions; nncl t 1~1 rrturn. after the partirular ship-,, 
'\'in \f"rsa," 11 1h1· o'i_j('rt i.; to conrny any iulelligt·11cc 
from the latter to the admiral. 
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Besides the signals above-mentioned, there are others 
for different l'anks of oflicers; as fo1· captain-;, lieuten
ants, masters, &c. or for any of those ollice•·s of a pecu .. 
lla1· ship. 

SIGNALS by the dr1tm, made use of, in the exercise of 
the army, mstcad of the wort.I of commaull, \' iz. 

SIOSALS. Operations. 
A shu•·t roll, To cautiu n. 
Allam, 'l'o perform any distinct thing. 
To arms, rro form the line or battalion. 

To march, {To a~,~~:c:~i:,~~~pt when intended 

The quick march, 'ro advance quick. 
The point of war, To ma•·ch ant.I charge. 
Tim 1·etreat, To retl'cat. 
Dl'um ceasing 'l'o halt. 
Two sho1"1 rolls, To perform the flank-firing. 
The t.lragoon march, To 011cn the battalion. 
'rt1e grenac.Her march,To form the column. 
rn1e tt·oop, - To doubJe divisions. 
The long roll, To form the square. 
The grauadier march, To 1·et.luce the sq uarc to the column. 
The preparative, To make ready and fire. 
The general, To cease linng. 
Two loug rolls, To bl'ing or lodge the colours. 

SIGNATURE, in printing, is a letter put at the bot
tom oftl1e first page at leas ., in each sheet, as a direc~ 
tiun t~ ,,the .hinder, infoldi.ng, gathering, and collating 
them. I he signatures consist of the capital letters of the 
alphabet, which change in every sheet: if thel'e arc more 
sheeti:1 than letters in the alphaUet, tu the capital letter is 
added a small one of the same sort, as Aa, Ilb; which aro 
repeated as often as necessary. In large \'olumes it is 
usual to distinguish the number of aljJliabets, after tile 
first tl11·cc or four, l>y placing a figul'c bcfo1·e the signa
tm·e, as 5ll, 68, &c. or by u:-;iug figures themsches. 
SIG~ET, one of the king's seals, made use of in 

sealiug his private. letters, and all ~··ants that pass by 
bill signed under Ins majesty's hand: it is always in the 
custody of the srcretarics of statr. 

SIG.NIFICAVIT, in law, a writ which issues out of 
the court of chancery, on a cr1·titi cate give11 by the onli
nary of a person's standing excom1111111icated fo1·tv da"s, 
in order to have him impdso11c1l till he sul.1111ils

0 

to ilie 
authority of the church. 

pl ~11t~ ~c~,;~i:;t~Y1fi:e ~ras~i:1~~1:i5ecc:~~~~~::"a,~c1 ~~~~~~. ~~ 
tl·ig) nia; autl in the natural sy!-tkm uran.i;cd under the 
22t.l order, ca1·yophyllere. 'J'l1e calyx is ve11t1·irnse; the 
prtals are five in numllcr, bifid antl 1111guirnlatrd, anll 
crowned by a nrctarium: the C<lJ><iulc is f) lincfric.:e1l, c0 v. 
Cl'I d a111l tl'llucular. Tlie!'e arl' C6 'i fJCcie'i, uf "hich st nn 
at''-' uat ves of Brita111 and l1·t· l:llt1!. 

SILi CA. There is a Vt' I') lia1·t.1 white stonr, known by 
the 11amc of quartz, very rummun in almost eHry pa1·t 
or the \\'Ul'lt1. S:rn• etimes it is tran-,parent anti l'I') stal
!1z~d, and then 1.s ca ll ed 1·uck .Cl") stal. Vr1·y fn•qucntly it 
1s tn thl' form of sanll. As tl 11s ~tune, and Sl' \ en.ti othcrot 
\\hi ch l'l.'Sl' mliJc it, as fl mt, ns11le, ral.-rtlnnv. b..c. h;We 
th.r lll'oprrty of mdting into a gla..,q \\ hrn li l.' atccl ahmg 
\\ 1~h fix rd all\aliJ thry were d a .. -;.· tl toi;-e tl1t•1· hy mt •ra) ... 
og1>ts und er tbe name of vit1·ifi•~k stones. ·~ii'. l'ott, 
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-..·h" fl1·st 1lesrrihcd t'1cir properties in 1746, ga1·e them 
the n.um· of ~1ltcco11\\ !<tlonc•s, un the sup1h1~1uo11 tliat tlley 
were di rliielly co111pu.,l•d of a pt.'ruliar eat·th called sili
ceous t:a1th or silirn. This earth was known to Glaul.ler, 
"hu dr8t:ribcs the ml'thutl of olnai11i11g it: but it was 
lung 1.n fore its p1·011crt1es wc1·e accu1·aLely ascertained. 
Ot·otfroy cndeavourrd to prove that it might he convert
ed into lime, and l,ott and llcs.ume that it might be con
vrl'ltd into alutnina: but tht'se asse1·tio11s were refuted 
by Catthcusr1·, Scheele, and Bergman. To this last 
chemist \\C arc iudclJtctl fut· the first accurate dr.tail of 
the p1·op1·1·lics ul silil'a. 

1. Silica may he obtained pure by the fullowini:; pro· 
<"CSS: Mix togethrr, in a Cl'llC1lJle, one part of pounded 
flint ur l] tiartz, aml th1·ec paJ"ts of pota~s, a11tl ap(>ly a 
heat st1flident to uwlt the mixture co1n{1lelely. Dissolre 
the 111ai,s fo1·mt•tl in water, saturate tile potass with mu
riatic aricl, anti l'\'aporate to tlryncss. 'l'owal·ds the entl 
Of the evaporation the liquid aSSUllll'S tl1c form of a jel
ly; and \\ hrn all tl1e moisture is cvapor<itt"<l, a white 
ma!"'.ls 1·t>mains behin<l. 'J'hi~ mass i.s to i>e washed in a 
largl' lp1a11tity of water, and dried, it is then silii;a iu a 
state or purity. 

2. Silica, thus ol>tainctl, is a fine white powder, with
out l'ithC'r taste 01· smell. lts partkks ham a harsh feel, 
as if thC'y consisted nf VCl')' minute grains of sand. Its 
spc·rific gntvity i!-i 2.66. 

It may be sulijectcd to a very violent heat without un
dergoit1~ auy change. Lavoisier and Morveau exposed it 
to the action of a tii·c maintained by oxygen gas without 
any alteration. Sau~!-illl'l', indeed, has succeeded in fus
ing, by meaus or Ll1e IJlowpiµe, a porrionufitso extt·cme
ly niinutr. as sr:u·cdy to be perceptilJle \\ ithuut a glass. 
Accurdiug to the calculation of this philosopher, the tem
)H'lilt111·r necessary fu1· lH'Odudng this eftCct is equal to 
4045° Wellgewoo1l. 

3. It it; insolul>le in watrr except when newly precipi
tat(•d, aml then one part of it is soluble in 1000 parts of 
write1·. It has 110 CH'l•Ct on 'VcgrtaUlc colours. 

It is capal.Jle of al.Jsarbing about one· fourth of its 
" 'l'iglit nf water, without letti11g auy drop from it; I.Jut on 
exposu1·e to the aiJ·, the water evaporntt•s very .. eadily. 
'Vhrn µreci11itate1I from 1mtass by means uf muriatic 
acid and slow e' apoi·ation, it 1·etains a consit!crable por
tinn of water, and fo1·ms with it a tran..,pai-eat jelly; but 
tl1e moisture gradually evapo1·atrs ou ex11osu1·c to the 

air. 
Silira may be formed into a paste with a small quan .. 

tity of watr1·: d1is paste has nut the smalle~t durtility, 
am! "bC'n drictl fol'ms a loose, friable, aml incoherent 

ma.ss. 
Silica is capable of assuming a chrysta1line form. 

Cr}stals of it are ft1U11ll in many parts of the world. 
They are known by the name of r nc k crystal. 'Vhen 
pure they are tran•parent and coloul'less like glass: they 
a:,sunw va1·iuu& forms; tl1e most usual is a ht·xagonal 
pri!-m, surnwunh'tl with hexagonal py1·ami1ls on one or 
both ends, the angks of the prifo;m conrspon1li11g with 
thosl' of the [l) rarnids. '1 li eir l1ar<lncss is vrry great, 
amounting to t 1. Their specific g1·a\1 ity is 2.65S. 

4. Silica n~ithc1· ro111Uim·s "ith OX} gen, with the sim~ 
pie combust11Jles, nor "ith metals; but it combines with 

many of the metallic oxides by fusion, and forms variou1 
coloured glass~s and enamels. 

?· Az1Jle has. r~o ~ct~on on silica, neither ha~ murialic 
ac1? whe t~ .tlie sill.ca 1s 111 a solit.l state; but when the •iii~ 
c~ 1s comluned with an rxcess of alkali. muriatic acid 
dissolves the c?mpou.ml, arnl forms a pe1·mancntsolution. 
By conrcntratrng this solution, the silica sepa1·atcs fi·um 
it in the forn1 of a jelly. 

6 • . There is a strong a.ffinity .between silica and fixetl 
alkahcs. 1L n~ay .he. combine~ with them either IJy fusin 
them ."lung with 1t 111 a crucible, or by boiling the Jiqui~ 
a_lkalu•s over 1t. When the potass exccmls the silica con. 
suJcraU!y, the cn.mpound is solut..le in wate1·, and con~ti. 
tutcs ~liat ~c~s form erly called liquor silicum, and now 
somrt1mcs t;1J1cated potass or soda. Wilen tl1e silira ex. 
ceec.ls, the compouud is trnnspare11t and culour·lrs!i like 
l'ock c1·~·stal, and is neither acted on by water, air nor 
(exccptrng one) IJy acid"i. This is the substance so' well 
k.110\\11 undl'r the name of glass. SEE GLASS. 

sei~~!i~~ ~~~~,;~!~!~~-Lin by ammonia, whether in the ga. 

7. Thc1·e is a sfrong affinity between harytes and sili. 
c~: \yhen baJ'Jtes w:a~er is poured into a solution of 
silica. 1n potass, a prec1p1tate appears, which is consider. 
e.d by Moneau as the l.wu ea1·tiis in a state of combina. 
bon. lla1·)'tes and silica may be combined by mca 11s of 
heat: The .compound is of a greenish colour, and cohcl'CS 
l.lut 1111pel'lectly •. ~he e~ert of heat on various mixturt'i 
of harytes and sahca wall appear from the following ex. 
J•erimcnts of .Mr. Kirwan: 

Propoctions. , Heat. l Effect. 

80 silic-;;- -:;----------
20 Harytes 155 Wedg. A white bl'ittle mass. 

75 smc-;;-1-:;--1A'britlieha;d~;-;~ 
20 Barytes transparent at the edgrs. 

66 silic-;;-,-:;--,-;;;lted i~some;.;; 
33 Ila1'}' te~~ po1·uus porcP-lain mass. 

-------------
~~ iii~i1~;tes 148 · A har<l mass not melted. 

The edges were melted into 
20 Silica 148 

a pale greenish mattrr he-

80 Barytes I I ~~~~u a porcelain and ena-

-------------
25 Silica 

150 
Melted into a somewhat po-

~.~_'.?tes 

1 

___ 

1
.,::~·celai~.:_ __ 

ss Silica Melted into ~ yell•~" ish am! 
66 Ilarytes 150 partly !?reenash whale porou• 

porcelain. 

Strontian and silica combine mth each other nearl)' 
in the same manner. 

There is also nn affinity between silica and lime. 
'Vhrn lime. water is puu1·rd into a solotion of silica in 
pntass, a precipitate appra1"S. as Sturkc discon'l'etl. 
Tliis in·eripitate is a rornpouml of silica a1ut lime. 
These two earths may be combiaed also by aueans .C 
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beat. Th•y form n glass. provided the quantity of lime is not infrrior to that of silica. 'l'hc t·!l'rct of l~t·at upo~ these earths1 mixed in vaf'ious proportion~, will appeal from the following (':Xper·iments of .Mr. Kirwan. 

·when tlic silica cxccccls, a porcelain may often be attained; and three pa1·ts silica, two magnes ia, and one alumina, form a glass. " ' hen the alumina exceeds, no· thing 1uore than a ptH?Cel:.4.in can be prod~ced. . 

~~'.::_-~-1 MeUcdintoE;:~ss;;r;.,vhit-
ish colour, sernitransp'.Lr~nt 

50 Lime 
0 I at Urn edges, and str1k1~g 50 Silica 150 Wedg. fire, though feebly, with · steel: it was somewhat he-

___ 1 ___ 1__:::~orcel~in an~mel. 
so Lime _ Ayellowish whitcloosepow-20 Silica lo

6 
der. 

20 l..~-;-,---1N.;t mel;d, ~rmed--;-brittle so Silica 156 
mass. 

Equal pa1ts of magnes·ia and silica melt with great diflkult\ into a white enamel when exposed to the n~ost ' 'iolent 11rat whirh can he produced. They are infus1ble in infrrior heats. in whate,·er proportion they are m~x.cd. The1·e is a stl'ong atliuity between alumina and silica. When rqual J>Ol'lions ur silicate<l and alnminated potass arr mixec.J togetlier, a bro" 11 zone imm ediately app<'ars, whirh may br m~tde, by agitation, to imss throu!?h the ·whole liq11icl. Artt'r stand111g alrnut an hom·, the m.1xt111•e as:owmrs the consistence of jelly. 'Vhcn formed rnto a 
~a:~~1;~~~111·a~~~d:.g~'.·~~ r~t;·i ~~~.j !~:;5 ~o I 1~~;~~~1~da~~~t~~c:11: 
temprratul'O of 1600 Wcdg~wood, they. b~c~me ~e1·y hard, but do not fu1'c. Achard foun<l them mfustblc mall pro~ Jrnrtionr-:; in a heat probnlily little inf'c1·i01· to 150° of Wed..,.ewood. But when t·xposed to a vt•ry stl'Ong heat, t)H'V ~arr COIWC'l'te<l into a kind or opaqur. gJass, Ol'l'athe1• ena.mel. J>orcelain, stone ware, brick, tiles, and other simihu· sul>st:wces, arc cmnpnse<l chiefly of this com. pound. Mixtu1·es of silica and alumina in various in·o-1101·Linns con~titnte cl~y~; h~tt those arc seltlum uncontaminatei.l with other 111gred1cnls. 

It follr1ws froin the experiments of Achard, that (>qual 1mi·ls of lime, map;nrsia, <rnt1 silica, may he ~1clt~d int~ a grr<'nish.colourcd glass, bani enough to stnkc fire with stcd; that whrn thG magncsi,l exceeds citlicroftheothet• two, the mixture will not n1elt; that when the silica exceed~. thC' mixture seldom melts, only intlceU with limo in th<' following pru1101·tions; tlm·e silira, two Hme, one 1nagnesia, '' hich formed a po1·cclain; antl that whrn the Jimr cxreeds, the mixtlire is ge11eraHy fusible. 
A mixture of silica and alumina may also bccomhinetl with ba1·ytcs 01· sta·ontian Uy means of heat. The mixture nu·lls readily i11to a greenish-coloured porcrlai11. F1·om tlie eXpf'riments of Acl1at·d and Kirwan, we ]eal'U that, in mixhu·es of lime, silica, and alumina, wlicn Urn lime rxcccds, tllr 111ixtu1·c is g'f'l1crally fusible cithcl' iuto a glass OJ' a po1·rclai11. acrorcliug to the pl'oJlOl'linns. 'I hat if the i;;i/ira rxcreds, the 111ixtu1·c is 1'1·cq11e-ntl) fusible into an t•11anH'I 01· purcrlain, and pnhaps "' glas-;; anti tltat whrn the alumina exceeds, a po1·celain may ol'tcn Uc attai1ml, lrnt not a glass. 

Achartl found that equal parts of hme, magnesia, silica, and alumina, melted ~nto a glas~. They fu!led al:-io in rnrious other pt·ott01·t1ons, especially when. the 
silica predominated. 

Silica differs from all the other earths in not combining wilh any of the acids except the fluoric, phosplw.rir_. and burncic; to which, perhaps, _we may add the mur1at1c. Silica is 011e of the must 11npo1·tant of the earths. It 
~~J1~~~t~1l~~e~h~11t~:~!e~1ft t~i;s t~e~~r~s~~f:ic~l~~~1~~h lste~~ :: 
esst ntial ingredient in mol'tar, in all kinds of stone ware 
an<l in glass. 

SILK, in natural history, is the production of different s11ecics of catc1·pillars. The phalre11a, or I.tom by~ mori, is most commonly propagated for that pur·pose rn Eu~ rope; but the phalena. atlas yielcJs a g1·eater quantity. See BoMBYX, and i>HNLENA.. A similat· substance, indeed, is yielded by the greater 11umbc1• of the tribe of .caterpillars. It is found inclosed in two small bags,, from which it is pt·otrudetl in fine tl11•ea<ls to Sel·ve the insect fur a covering during its chrysalis state. The webs or spide1·s ar~ obviomsly of the same nature with silk; thuugh their iib1·cs, at least in this country, arc finet• and weaker. R1·aumu1· an<l other naturalists asce-rtaincd, that the larger specit"S of spiders spun webs suffi. ciently stt·on_g to IJe ma1111factured, and tliat the produce was 11eithe1· inferior in l.wauty nor in strength to the silk of the silkworm. S,:c AuANBA. 
The silkwo1·m is a native ot' China, and foells on the leaves of the white mulherry. That indusfrious nation was acquainted with tlie man11l'acture of silk from the most 1·cmUte ages; but it was scarcely known in .Europe before the time of A11gustus. Its heauty attracted the attention of the lux111·ious Romans; an<l al'tcl' tltc rfl'cminate 1·eign of Elagahulus, it became a co mmon cll'ticlc of dress. It was brought frnm China at an en1>rniuus cxpens<> , manufactured again by the Pllmnicians, ani1 s~~!! at Rome for its weight of gold. ln the> l'C'igu or J l\Stinian this. com1~1ucc was interrupted by the cnw1ue.,ts of tlie Scythian tnbes, and all atternpls to procu1·c it failed till two Pt·r~ian monks liad the add1·css to co11\'ey some of the eggs .of the fnscrt from Chim\ .to Const;111ti11ople, concealed 111 the hollow of a cane. Thry wern hutcherl, and the breed ca1·cfully propagated. This li:\j1prncd in 555; and some years al'te1· we find that tlir Greckc; understood the art of p1·ocuring ant.I manufacturing- silk as well as the Ul'ientals. Rogc1·, king of Sicil,Y, U1·1111 .~·ht tho manufactu1·e to that island in I lSO, fo1·cibly canyino· off the wcarnrs from G1·eccc, a nd scrtling ll1l'm in Si~ily. Frum that island the a1-t pa<;serJ into Italy, a111l thence into Fr«mcc: arnJ tl1c r cvoc.:a.tion or the edict ol' N.rnlz estalilishcd the ma11 :1facto1·y of silk in Ilrit:1i11. 

As to rnixlurrs of magnl'sia, silica, and alumina, " ·hrn !he magnesia exceeds, no fusion takes 1>la.ce at 150°. 

Silk, as spu n by the anim.tl, is in the st<11e or fine thrcacls, varying i11 colnu 1· from white tu 1'Cddish yrllow. lt is.vc1'J. elastir . ~ncl has cu11~idcl'all lc sh·t•11p;th, ir we cons1<lcr its small d1aml't<"1'. It 1s con're<l \\ ith a, nrnish to which its cla ... !idty is owing. Tllis varnish is solullf~ !n 1.toHin.~ watc1·; Out alco hol dues nnt act upon it. llt·nce 1t ha.> ~ccn compared to a gum, tliuugb it a1>111·oacucs YOL. III. · 6G 
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ruurh nearer tn a g~latine; silicc Ilerthnllet has shown 
that it is 1wcdpitatetl Uy tan an<l by muriat or tin. It 
differs. huw('\'r1·, from grlatine in several particulars. 
Alum throws it down r•f a cli1·ty white, sulphat of copper 
of a di\rk l.rown, and sulpl1at of il'nn or a b1·own colour. 
'¥hen the w .ltCJ' is e\'ap111·atcd. the \'al·nish is obtainell 
of :t black cokrnr, b1·i1tk. and of a sl1iniug fracture. llq 
weight is 11ea1·ly onc-t!iird of the raw silk fr~m which it 
.was extractNI. lt ma) Le separated from silk by soap 
,as well 'Q.S water, and the soap lcys contaiuing it soon 
irntrcfy. 

Besides tlic va.rniRh, silk rontains anothrrsubstancc to 
which it ow-ca jt~ yelluw colour. T1iis s1JIJstancc pos!-msses 
the 1m>pcl'tie.s of resin. · lt is yellow, soluble in alcohol, 
and in a mixtu1·nof alcohol and 1ua1·iatic acid. Braumc 
has asccrtaine<l, that by this la"tt mixtut·e it may be sc
-11.1.ratetl compleMy, an1l the silk deprived of it assumes 
a fine white coluu1·. 

The rl11.>mical propertirs of silk itsrlf have Ueen but 
im1uwfectly examined. It is not actt·d on by water or 
alcohol, ha~ rn taste, arnl is but im11erfestly combustible; 
thou~h fi1·e 1·apidly blackc11s and !lr.co1npos('s it. When 
distilletl, it yields, according to Neuma"n; an uncom
monly great 1woportion of ;11nmonia. 

The fixed alkalies tlissol ve it by 1 ltc asr.;i.,tanc~. of heat; 
and it is nut unlikely that llicy form with it an auimal 
soap. 

It is t.1issolvct.1 likewisc by snlphnric and m111·iatic aricls, 
antl by 11itl'ic acid. By the artion nf this last acid, Ber
thollet obtained l'rom silk some oxalic acid., and a fatty 
rnath'l' which swam 011 tl10 stu·face of the solution. By 
a similar treatment, \Vrltr1· o-btaincd fine ,-ellu\'\' cl'ystals, 
ve1·y com4ustiblc, to which he gave the uamc of yellow 
bitter principlr. 

Silk is vt·ry little susrrptible of putrrfartion. Dr. 
'Wilson, t>f Falkil·k, sa) s. that a rib :rnn w:.ts lat"IY found 
in the cburch,yal'fl of that town \\Tapt round the bone of 
the arm. It was uninjm·ed, though it had 1<1ill eight yeal'S 
in the earth. Wo know. at the same time, that when 
silk is kept in a tlamp place it ruts (to use the common 
)~11_!!11agr) in a mucl1 sho1·tr1· time. 

StLK, ma.mU'tcture, or prcpnrution of. When the silk
"-orms have completed theil' balls 01· corouus (see PHA· 
J..ENA), thry 3.l'C rull~rted, an1I ]lUt into liftJe baskets; 
and thus expnsed to tl1e he~t of an onn, to kiJI the iusect, 
\\hicll, without tliis precaution, would not fail to open 
itsell" to gn away and use those new wiugs <\hroatl, it has 
.acquired wi11iin. 

OnJinuily, thry ou1y wintl the more 11erfrct balls; 
those that are double, or too wrak, 01· ton coa1·se, are 

'laid aside, not altogrther useless, but that, Ucing impl'O~ 
]>er for winding, they are N·sr1·ved to he. drnwn out into 
..aknius. The balls are of difrrl'cnt colou1-.i;; the most 
c11mmon are .nllc1w, orangc.cnl11ur, isaliclla, and .ft1·sli
C.i luut·; thl're a1·e s;1rne also of' a sra-grecn, others of a 
sulphut··culo111·, an if others white; but tlinr is no neces
sity fo1• seJHH atin.;- the rulnul'S anll shades tn wind them 
apal't,,as all the cul1rnrs at•e tu be lost iu the fut1,1re scuur
iug :- 11<1 pn·p:11·ing of the silk. 

'l'lie ;2,'undncss of -.ilk is (}{'st 1lisfiuguishetl by its light
ness. Tbc orgnnzinc bilk is th e hl"st uf any ma1lr in tl1e 
oottntry of ¥h•dm1in t . aml two thrrads at·e rqual in fi11c
_ness, that is, iu smoothness, tl1ickness, aud leugth, for 
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the tl1:'0:td of the fot·st twist. For the •Ocon~. it matteN 
not wh t·ther the single tlu·cac.l is s1ro11!;' bcf:1re the two 
al'l' joined. unless to see whethrr the first twist pro vu 
w ti. It is necessary that the silk l>e rlcan; and it is tB 
observed, that the straw-rn1oure1l is gcm•rally the light
est, anll the wJ1itc the he.avicst of all. The ska.ins should 
be even, and all of an equality, which shows that they 
were w1·ought together; otherwise we may with justice 
suspect that it is refuse silk, and can nut be equally drawn 
out and spnn, for one thread will be ~liortel' than thC 
othl'I', which i~ labou•· anti loss. It will also be requisite 
to search the boile more than once, and take from out of 
the parcels a skain to make .an essay; for un)oss it is 
known l>y t1·ial, there is the greatest Uanger of being 
cheated in this commodity. To wind silk rrom off the 
halls, twn machin es are necessary; the one a furnace,, 
with its copp<•r; the other a reel, or frame, tu draw the 
silk. The wi11<Lc1· then, se.atCtl near the l'urnacc, throws 
into t.he copptw of water over the ful'llacc (first heated 
aml bnilctl ln a C("f'tain degree, which custom al me cau 
teach) a liandl'ul or two of balls, :which have beeu first 
we.II purged t•f all their l<)l}se funy substance. She then 
stirs tho whole very bl'iskly almut with birchen 1·ods, 
l..ionnd and cut like brushes; and when the hrat aud agi. 
tatlou have dl'tac lied the ends of the silks ol' the cocoons. 
which arc apt W catch on the l'ods, she draws them forth. · 
and joining ten or twcl\'e, or even fo111·tel'n of them to
gcthPr. slu: forms them into threads, a r corLli11g to the size. 
r;•.quirctl tu the works tUey are destined for: eight ends 
sultkiu,i; f'or ribanc.ls; antl velvets, &c. 1·cquiring no k¥ 
tha11 fOl:rtcen. The ends. thus joined into two or three 
threads, a~·e first passed i11to the holes of tl11·ee iron rods, 
in the forc-pa"t of the reel, th•n upon the u11bui11s 01' puJ. 
lcys, an1l at last are drawn out tu the reel itsr.Jf, and 
the1·c fastened; each to an enc! of an arm Ol' branch of rhe 
rcrl. Th11s dis11osed, H.1e winder, gi\'ing motion to ti~ 
1·eel, by tui·ning the hanU.'e~ guide!i tht~ threads; sub.>tti· 
tutes new ones, when any of them lirrak, 01· any of the 
balls are wound out; strengtlil'n.'14 thl·m, where nec1's1Ja1·y, 
by adding others; and takes ~nvaJ the b,1 lls \\01111d out1 
01· that, ha\'ing been pierced, are fui1' of water. 

In this manner, two persons will sp('l and l'Cl'I three 
pounds of silk in a day, which is done \\l.~tl gre<"!tc1· dis .. 
patch than is made by the spinning-whcwl or i:Hslatl'. fo .. 
tlt{'tl, all silks cannot be srrnn and 1·ecl1•1I aftd' •his man
ner; cilht:ff because tlie halls have been pel'1;1ra:ed by !ho 
silkworms themselves, or· hl'cnusc thcv an• doub c, ui' too 
weak to Oear the wate1·; or lierause lhey are coarse, Oi.c • 
(~fall thest• together, they make a pal'lin1lar kind or 
~;11::1f~1.~~~ ~::rt~~!a~\- l~~~;~liit:1~~~g ~:>1;1l~l~~iu~ 1·i~vc~~~e1:111~:.~: 
the ball, makes a toleraule silk. 

~s to the b~tll_s, aftt:r oprliing thrrn wi1h scissar~, and 
tak1!1g ot~t the 111sects (which arc of .<tom • use for the 
~ccd111g ot po_ult1·y), th"y ou·e stecpt'd three ul' fou1· day-. 
m trough~, _tne .wa~er of which is cl1anged eve1·) tlay to 
pr_cvcnt th~1r stmking. When they are '"JI softr11t·d by 
tl11s srnur1~g, a11d cleared of t!1al g •1mrny matt1·r the 
worm had lrnc<l tl1e inside with, all'! wJ1ich rentlrrs it 
impenetrable to tlie water, and e\'e11 tn ail' itself, they 
b111l tlwm lrnlf an hnur in a lye or ashrs, vrry dear anti. 
wl'll strained: and after washing till'm out in the r1v1·r, 
au<l dl'ying thern in the sun, they card aud spit\ tbem.eb 
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the whtel, &c. nml tlaus mnke anotl,er kind or Jloretta, 
eon1e\\laat iuferic•r to tile ft11·1111•r. 

As to 1hc spinning and reeling of raw silks oft' thr. 
balls, such as I hey arc brought from Italy c1nd lhf' L t• v;u1t, 
the ti1·st. is dliclly pe1fom1ctl on the spi11ni11g-whecl; a11d 
thr lattm· either· on hand·l'l'els, or 011 rc<'ls mountetl on 
machines, wlikh scr\'C tu red sc\'eral skains at the same 
time. 

As to the milling, they use a mill rompnsed of srvrral 
pieces, which may mill two 01· th1·ce hu111lrc<l buhUins at 
oner, and make them into as ma11y skains. 

For the Uyeing uf silks, see Dveuw. 
SILPH.A, a gnius of insects of the order cnlroptrra. 

The gcunic cha1·actrr is, anten11re thickening towar1ls 
U1e ti11; wing-sheaths marginetl; head 1womi11e11t; lhorax 
flattish, m.: rgiue<l. The. insects of the genus silpha, of 
"hich tl1ere are 55 sprcies, ar·e generally found arnoug 
decaying auimal or veg<'table sulJstanccs, frrf]ucntini:; 
du11,i;-hills, ca.1·1·io11, &c. and tlrpn!-!it tl1cit• eggs chicHy in 
the latte1·. The lanre arc 111' a lcngtheut>d slrnpc, and 
or an Unpleasant appearalH'C, being g'CHCl0<11Jy l'OUhhene<l 
with mi11111e spi1wR and protuLC'l'ances. The most re
ma1·kalJle of the European species, awl w~1ich is by no 
means unrommou in out• own co11nt1·y, is the silpha ves
pillo, distin~uishcd by ha,·ing the wi11g-slieatl11;J consi
derably shu1·tc1· than the abdonwn, or as if cut uff at the 
tips: they at•e also cnch ma1·kcd by two wavrd. 01·angc
coloureJ, t1·a11sre1·so bars. the 1·rst of the i11s1•ct bei11g 
black; tile gcnr1·al length or the auimal is ahout tl11·ce 
qua1tc1·sof an inch. This insect socks out some dcrny
ing auinrnl suU.,tauco in which it m11y 1l<'j)'lsit its t•ggo.:, 
and in urdc1· to tliri1· .c;1·catcr security, c11111ri1 t'S to bury 
it unllcr g1·oum.l. Three (;r fou1· iusecls, w111·king in con
cnt, have IJccn known tfl <lrag unih'r the surface tile 
body of so lou·ge an animal as a mole in the S)Jace of an 
hour, so that no t1·ace of it has appeared above ground. 
'l1hc eggs llcpositrd by the parent insects a1·e wltitc, and of 
an o"al or r.1tho1• suhcylindric shape: from these are 
hatehc<l tho lante, which, when full-grown, arc more 
than an inch in length, and of a yellowish-white rolour, 
with a scaly orange-coloured sit id cl or bar .ac1·oss the 
midtlle of c.u· 11 division of the body. Each of tht·sc larvre 
fo1·ms fot· it,.,clf au o\~al cell in the gl'ound, in which it 
rha11ges to a J't•llowish chrysalis, r'esen1hling that of a 
bcctk; out ol' which, in the space of about eighteen days, 
1wucre1I~ thr 11"rl't.-ct.insect. 'l'IJisspecics posscss~s a con~ 
1;;idr1·ahle dt·t-;rt!e nf elegance, but gene1·ally diffuses a 
rc1·y s1ro11g and unjllcasant smell: it nies with cu11side
r·ablc st1·engtl1 a1Hl 1·apidity, and is gen erally seen 011 tile 
wing du1·i11g the lwttrst part of the day. Jn many parts 
ot' Nm·th America is found a variety, diffcl'i11g merely in 
sizr, being far larger than the European kind, and mca
su1'ing an inch and a half in l t•11gth. 

SILPlllUM, n genus of plants ~clongin.; to the class 
of syngr1H'sia, and to the ordt•r ol' polygamia 11ecessaria; 
and i11 till' nntm·al S)'Stcm al'l'angctl uude1· the 49tll 01·clcr, 
compusiue. Tlte 1·cct'ptaclc is palcaceoui;; t111• pappu<i 
halil a l\\o-liornctl margin, and the cal)x is !':!QUa111JSl'. 

'l'hcrc:u"f'eights1w-cics;tlielaciniat11m, tc1·t•lli11tlii11um, 
pCl'l'oliatum, counatmn, asteri!-icum, triColiatum, :11·bu1·c
mn, and t1·ilobatum. 'l'hc fir~t six of these a1·e nati\'cs of 
N•H'th Amt•1·ic'a. 

Scvoral uf the •ilph:e n1-e of an cntia·rly Ol'al outline: 
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of this kind is the S. thoradca, which is ensiJy distin
guishable liy its rrtl tho1·ax. e\•r1·y othr1· pat·f of the 
ani111al bciug coal-1.llack: it is about half an inch in 
lcn~lh. 

Silphn alrnta i• nf •imilar size, but totaUy blar k, ahd 
ha-, !he wi11g--;IH.'atl1s marked by tht·re 1·isin,g lines: it.a 
hu·vri, whi1·h may hn found in ga1·dr11s, is of a lentl1t·11ed 
•laap,,nnd or a black coluua·. See Plate CXX.Nat. Uist. 
fi,;1'• 361 a111l 362. 

SILVE!l, in natural history, is a metal or a fine white 
coluu1·, without either taste OJ' "srnrll; and in )lOint of bril
lianry perhaps infca·ior to nnno of the metallic lJoilies. 
if we e:<crpt polished strrJ. lts hardness is 1. When 
mrltrcl, its spcrific gravity is 10.418; when ha1nmered. 
10.609. In mall'f>al>ility, it is inferior to none of the me .. 
tals, if we C'Xcept gnld, and pe1'11a1tS also platinum. It 
may be heaten out into lea\•rs only TTlf1~~~ inrh thirk. 
Jts ductility is criu:·1Jly 1·em:tl'kaU1c: it maJ lie cl1·awn out 
into wi1·e murh linl'I' than a human hair·; so fine, indeed, 
that asingl(' g1·ai11 ofsHvc1· may be extended a!Jout 400 
ft•et in length. Its te11<1city is s11ch, that a wire of silver 
0.07'8 ind1 in diametet• is capable ofsupportittg R. weight 
of 1;>7.ISlbs. arninlupoi.~ \\ithflut breaking. 

Silver melts wlw11 it is heated completely t'ed hot; and 
while melted. ib~ hrilli:U1cy is much incrc;Jr.r~- AccQrtl 
ing to the rakulation of Be1·gman aml Morlimer, its ltas
ing point is 10000 of Fahrenheit. It continues melted 
at 2so Wedgewood, but requires a grt·atcr heat t.o ba'ing 
it to fusion. Jr the heat is increased after the silver is 
melted, the li'luid mctnl boils. and may he volatilized; 
but a vc1·y st1·111"1g and lo11g-continue~ heat is necessary. 

Whrn cooled slowly, its sut'face cx:hihits tho appear
ance of rrystafi;: and if the liquid part or tho metal is 
})UUl'ed Ollt as !itrlOll a5 the 8Ul'faC'C Cong·rals, fll'l'tty large 
C•'Y"'hl"' of sih•cr may be ohtaincd. By this method 
Tillet, and Mnngez junior, olitai11c<l it in foUl'·Siiled 
pyramids, both iusulatcJ and in g1·nups. 

Sil\:tl' is not oxidatcd by rx1msu1-e to the ai1·: it grad ... 
ually, indeed, loses its lustre, and becomes tar11i~hecl; 
hut tfii-; is owini; tn a 1Jiffc1·t!rt cause. Neither is it aJ .. 
tercel IJy being kept under water. Hut it' it is kC}Jt fut• 
a long time u1rltrd in an open "csscl, it gradually atti·acts 
the oxygen from the atmosphrre, and is C011\'Crlcd into 
an oxide. .Macquc1·, Uy rxposing silver 20 times sue, 
rcssinly to the heat nf a pnrcclaiu furnace, ol>taiued a 
glass of an olire.grcrn colou1·. Nay. if the heat is suf. 
firient, the sih•er cnn takrs ti1·e and bul'ns like otlier 
comlrnstillle l.todics. Van 1\Lu·um made rlt•ctric spru·ks 
from his powcl'ful Te) lerian 111ar hi11e pass through a sil
ver wil'e; tlic wire exliiliitctl a ~rccnislH\ hitc f-lamr. nnc.l 
was dissipatetl into smoke. n~ro1·c a stream of oxygen 
and liydrogc11 gas, it lJUrns rapitlly with a light-g1·ccn 
flame. 

The oxide orsih·rr, obtained b.v me'lnS of h":tt, i!i of a 
grce11is li 01· )'l'llnwislt grry rol11111·; antl b l'a&ily dcrom
pusl•cl by t ilt• a1•11liratio11 ur heat in clost• n~ssds. or e''en 
Uy rxp11si111-' it to tli<' lig\1t. \\ ht•n sihe1· is dissohed 
in 11i11·ir aficl, a1ul prrcif•itatt•cl by l imt> watrr, it f;_tlls to 
thr bottom 111ulc1· tl1C· fo1·111 of a 1mw ;h• 1·. 11f a clark· .!!Tl' t'n
ish bmw11 rol 1111'. F1'0ln the rxpcl'im •nts of' 'V•·nzCI and 
llrrgman it foll ows. that thr ~n·t•nisli or~ rift)\\ i...h grey 
oxide is r.o111\1w;rd ol' o\ho11t 90 pads 0 1' s~I' ~r an~I to 0~ 
ox_1·g<n. When this uxi1\o is npused to the li~ht, 1a.1rt 
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rnurh ntarer to A grlatit~; ~ii1ce Ilerthnllct has _shown 
that it is IH"l'ripitall'tl by tan antl by tnuriat of ~111. It 
.ditft:rs. huwC'\'l'I", from grlatine in SC\'cral parhculars. 
Alum throw'i it <lo·."n 1•f a c..li1·ty white, "ulp!i~Lt of copper 
of a c.l.u·k i,,rown, and 'H1lphat uf i1·n11 ol' a brown colour. 
'Y'J1e11 the w .ltcs· is t>\ ap• 1ratrd. the \"arnish is uhtainetl 
of a black rokrur, l.u·itth·. anti of a liliiniu~ fracture. lts 
weight i~ neat·ly one· third uf the raw ~ilk from whkh it 
was extractfd. It ma) lJC separatrd from silk by soap 
as well u water, and the soap lcys cont;.Liuing it soon 
irntrcfy. 

Besides t\Jc ,·arniAlt, "iilk rontain'i anothrrsubstancc to 
which itowrsH~ yelluwculour. 1'1tis sulJstanrc possesses 
the propl't'tic-s of J"csin. · It is yellow, sululJlc in alcohnl, 
antl in a mixlut·nof ulcuhul and n1a1·iatic .acic.J. Braumc 
has ascertained. that by this la1.Jt mixture it may be sc
-JJ.t.rated com1lleh'ly, an1l the silk deprived ur it assumc!I 
a fine white coluu1·. 

The <:ht•mical p1•opertirs of silk itself have been but 
imprrfectly examined. It is not actl·d on by water or 
alcuhol, ha'i 1n taste, aud is hut im,1erreNtly combustible; 
though fire rapidly 1Jlackc11s and tlrro'DJlOSl'S it. \Vhl'n 
di&tille<l, it J iclds, acc11rcli11g to Neuma~m, an uncom· 
monly great 1wo(Jorti1m of Hmn:onia. 

The fixed alkalies tlic;solre it by !he asfiiii;;tanc~ of heat; 
and it is uot unlikely tli:tt Uacy form with it an auimal 
soap. 

It is Jissolvrd likewi'J('. by sulphnrir and mul'iatic arids, 
and by nit1·ic aritl. By the artion of this last acitl, ller
thollet oUtainetl from silk some oxalic acid. ancl a fatty 
mattl'I' wliirli swam 011 1110 su1·face of the solution. By 
a si111ilar treatment, W<'ltc1· obtained fineJrllu¥.•crystals, 
vet•y comlH1stiblc, to which lie gave the uamc of yellow 
bitter priuciplr. 

Silk is nry little susrrptible of putrerartion. Dr. 
·w ilson, t>f F'alkit·k, !'l:lJ s. that a rib 'wn w~s latrly found 
in .the cbu1·ch.) a1·tl of that lo\\ n w1·a1•t ru1n1d the hone of 
the arm. It was uninjured. though it hail l.ti11 t•ight yeal'S 
in the earth. We know. at tht" same t1111r, that when 
silk is krpl in a damp place it ruts (to use the common 
huu:rnagr) in a much shoi-tr1· tiim·. 

~ILK, man1ifucture, or prt:parlllto11 of. When the silk
''rot·ms have comlJll'tt'd tht>il' balls 01· roro1111i;; (see P11A
J..BNA ), they are rullertetl, and vut inti, little bac.;kcts; 
and Urns exposed to tl1c heat ol' an o\'en, to kill the insect, 
"hirh, without this precaution, would not fail to open 
\tself to go away anti use those new \\ iugs al.Jroac.1, it has 
acquit·~d wi11iin. 

Urdina1·ily, tl1ry 011ly wim1 the mnl'C vrrfrct balls; 
those that at'e· dnul>lt>. or too \H'ak. 01· too coarse, arc 

"laid asitle, not altogrthet• usrlt>ss, but tliat, being imp1·0. 
Jler for winding, they arc l"l'sr1·vecl to be d1·awn nut into 
.. kains. Tlic halls are of dilferrttt coloun.;; the most 

c:.1 1mmon are ) rllow, orangc-colrtur, isabl'lla, a11cl fl1·sli
c iluu1·; thl're a1·e si,me also of a sra-grren. others of a 
sulphur-colour, a11rl others white; but tl1ne is oo m·crs
sity fol' sep:H ating the colmuii aml shades to \\ind thl'm 
apart, as all the <'t1l1rnrs a1·e to be lust iu the future scour
h1g :'ti t\ pn· pa1·i11~ of tlie silk. 

'lhc )?,onliness uf'>ilk is bC'st 1listing:uishrd by its light. 
ne~s. The nrgauzinc ~ilk is the bt>st of any mark in tlte 
oountr) or l11 1•dmo11t. and two thrPads a1·e "flu al in fi nc
ness, that is, iu smoothness, thickness, auU length, fut· 
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the tliroad of the fo1-st twist. For the oocond, it matltt8 
not wlll'ther the single th1•cf4.d i, strow; bl•fn·l! the two 
arl' joined. unless to see ''helhrr t-he first t¥.·i~t provc1 
w II. It is necessary that the silk ltc dl'a.n; and il i-. to 
observed, that the straw-rolourecl is gcm•ralJy the light .. 
est, and the wJ1ito the ht'..avirst of all. The ~katins sftould 
he even, and all of an equality, which Rhows that thef 
were wrought together; utherwi11e we may with justice 
suspect that it is refose silk, and canrwt be tqually drawo 
out and spun, for one thread will be shorter than th_, 
otlw1·, \\-hich is labou1· and loss. It will al~m be requisite 
to search the b.de more than once, and take from out of 
the pa1·ce)s a skain to make an t>-Ssny; for unlc!o!S it is 
known by frial, thcrl! i!I the greatest <l:u1gcr of bcin~ 
chcatrd in tliis commodity. To wind silk from off tho 
balls. two m:u:hin r s arc neressary; the one a furnat.ct6 
with it~ ropp<'l'J tlie otlier a reel, 01· fr:unc, ta draw tltu 
silk. The wind.c1· then, sc.oatcd near the l"uruacc, throws 
into tho COf>IH'l' of water 11\'et• the fu1·1mrc (first heated 
anti Unilccl tu a CC'rtain drgrcc, which custuiu al 111e can 
teach) a flandf"ul Or t\\'U ol" hillls, :which have been fil'!lt 
well 1n11·gcd 111' all their ln•lSC funy suU~ta11rt'. She thell 
stirs tlw whole nry Ol'iskly at.out with birchen rods, 
bound and cut like 01·ushcs: and wlicu the lirat autl agi
tation have dPtad1rd lhe ends of the silks of the cocoons. 
which are. apt to cakh on the J'ods, she drawa tliem forLb. 
ancl joining ten or twch•e, or CVl'n fourtcl·n of them tu~ 
,gctlwr. she forms them into threads, ar co1·<li11g to the size 
l'~"Q.uirctl t1) the works they are tlcstine<l fur: eight ends 
sufficiug for riband~; anti vclvet'J, &c. rcqufring no I'-'~ 
tha11 fom.'tcen. The ends. thus joinctl into two or three 
thrcacls, a~·e first passed into the holes or three iron rods, 
in the fore-p:n't of the re•I, then upon the bobbins or pul. 
lcys, anti at last are drawn out tu the reel ils<'lf, and 
thcl"C fastened; each to an enrt of an arm or bl"anch of the 
1·et>I. Tlrn.11 disposed, Htc wind.rr, ghing motion to the 
l'ccl, by turning the hanu'.1c! guide~ thr. threads; sub ... ti
tutes new ones, when any uf them IJrt~ak, or any of the 
balb~ arr. wound out; sh·engtlil·n." tl1l·m, where nerc•s11ary, 
by adtJing others; and takrs c\U-a)" the IJ.,JIR \\Olllld O!.&t, 
or that, ha,1 i11g been 1>iercccl, are fui,' ..,f water. 

In this rnan11er, two pt>rsons will sp1~'l and rm·I three 
pounds or silk in a day, whirh is done \\ltll greRtCI' lh8-
}latch than is made by the spinning. \\IH•t I or i.listalf. fo. 
<let•d, all silks cannot be spun and l'edt·d aft'-'' lln~ man
ner; citlwr beca11sr. tlie baJJs have Ileen pcd~11·a~ed by fho 
silkwo1·ms themselves, 01· lu:cauqc tl1ev ar·l• doub c, 01 tuo 
wrak to brar the watCJ•; or because illcy art' coarse, b.:c. 
Of all thesf> togrtht!I", thq 1uakc a pa1·tkular kir1d of 
silk, ~allr? OoJ'etta; wl1ich heing ca1·drd, or ucn spun oa. 
the 1hstaft, or the whet>I, i11 the couliition it cuu1cstrom 
the lrnll, makes a tulerablr silk . 

~..,to the b:dl.s, afkr upC'1iing thrm wilh scissar~, and 
tak1~1g nu.t the 111sects (whicl1 ar·e of sum use fu1· the 
fccd111g ol p()ultry), thf'y u1·e stceprt.I tJO"cc 11r fou1· days 
in trough", the watrr of whirh is cl1angcd Her) d11)' tn 
]>rrvcnt their stinking. Wilen they a1·e \\ell soRt>m·cl by 
this scouring, and clc<irrcl or tliaL .r; 1mmy matti-r the 
wurm had lim·d the in-;ide with, ;tn 1 wl1icli rc11d;·r1 it 
im1tr11etrahle tu the wat{'r, nncl even to flir itself. tl1ev 
Uo •I tlwm half an IMur in a lye of ash,.s, vrry dear anl 
wt·ll slrainE'd: and after washing tlwm out in &he r1nr, 
and <frying tbc111 iu tbe sun, they card &ud spin tbem .•• 
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the wheel, &c. an<l thus make anotl•er kin<l of Doretta, 
eonuml1al inferior to u1c fi.H'lllt'I'. 

As .to the spinui11g and l'crliug of raw silks oft' thr. 
balls, surh as they aJ'C brought rrum ltaly and thr Ll'Vatlt, 
the lirsL ifl diiclly perfm·111ctl or1 the spiuning~whcrl; 0\1111 

the latter eitlier on hand·l'l1Cls, or 011 rcrls mounted on 
machines, wliich sct'\'C tu reel SC\'Cl'al skains at the sau.rn 
time. 

As to the milling, they use a mill rompusctl of sr,·eral 
piercs, which may mill two or tlJl'CC il1111tlrctl bobbins at 
oner, and make them into as many skains. 

For the <lyei ng of silks, see D Y1mrn. 
SI LPHA, a grnus of insrcts of the nrcler colroptrra. 

The f.)l'lll'l'ic chal'actrr is, au tenure thicke!1i11g tf)\\ ~mis 
the ti1•; wing-slrnnths mal'gined; head 1wom111ent; thorax 
flattish, m.:rgi11rd. The insects of the genus silpha, of 
"hirh tl1e1·0 al'e 55 spC'cies. al'e geuerally fouml a111011g 

decayiug auimal or vegrtable suLstanccs, frC'qucnting 
dung-hills, carrion, &c. anti <lrposit tlicir eggs ch idly in 
the lattet., The la.nre arc nf a lengthenf'd sha11e, a11d 
of an unpkasant appearance, bci11g genel'ally t'<rnghcned 
wilh minute spinrs an<l protuLrrauces. Thl• must re
maa·kalllo of the European species, anll which is by no 
mc:rns unrommo11 in om· own country, is the silpha ves
pillo, tlistin!.)Uisht•d by having the wing-slteatliq ronsi
tlcral.Jly sll01·tc1· than the abdomrn, or as if cut off at the 
tips: they a1·e a.tso cnch ma1·kcd by two wavl'd, 01·angc
culom·etl, t1·a11sversc bars. the re!:>t of the insl•ct being 
blatk: the f.;'Crl<'l'l\I len~th or the n11imal is ah out thl'CC 
qual'tc1·sof an i11ch. Tliis insect socks outsomo decay. 
iug animal suU.,tauce in wl1ich it may lkp•1sit its egg,;:,, 
and in ordc1· to tli<'ir greater security, cou1ri1 t>S to bu1·y 
it under g1·ou11d. Three Gr fou1· insecls, w.1t·ki11g in con
cert, have been known tr> tlrag undrr tlie 'iUl'faCc the 
lw<ly of so I.u·gc an animal as a mole in the space of an 
hou1·, so that no t1·aco of it has appeared alwve grnuncl. 
']."'he eggs deposited by the parent insects are white, antl of 
an oval or r.1thcH' suhCJlindric shape: from these are 
hatehctl tho larne, which, when full-grown, arc more 
than an inch in length, ancl of a yellowish-white cr1lour, 
with a sraly 01·a11gc.colou1·etl shield ur bar.across the 
mi<ldle of c.tr 11 division of the l>0dy. Each of tlit·sc larvre 
fo1·ms for it,..,clf an ovnl cell in the ground, in which it 
rhanges to a yellowish ch1·ysalis, resen1hlin.;- that of a 
beetle; out ol' which, in the space or about eighteen days, 
)H'tJCl'{'ds thr p"1-foct.insect. 'l'liisspecics posscss~s a cun
.!iidcl'alilc <l~·!-)1·ee of elegance, but genel'ally diffuses a 
\'cry strn11g anll unpleasant smell: it Oies with cuusicle
J'Rlilc st1·ength and rapidity, and is generally seen on the 
wing dui-i11g the hottrst part of the <lay. Jn many parts 
or North America is found a variety, diffcri11g merely in 
sizr, being far larger than the European kiut.I~ antl mea
sul'ing an inc-Ii and a half in kngth. 

SILPlllU~l, a genus or plnnt~ belongin.; to the class 
of syng<'IH'sia, an<l to tho ortlt·1· of 1>0Jygamia necessaria; 
a.ntJ ill tht· 11at111·al system a1·ranged untlea· the 49th 01·dcr, 
cumpusilte. The rccrptaclo is paleaceous; lhl' pnppu~ 
ha~ a t\\o-l1or11ed mar·gin, and the cal)x is l-iquauwsl'. 

'!'here arr eight spt:cics; tl1e laciniatum, tercbi11thi11um, 
per·f'oliatnm, eonnatum, aste1·i!'lc11m, tl'ifoliatum, al'irn1·c
aim, a11d trilobatum. Tho ti•·~t six of these a1·c nati\•cs of 
Niu-th Ame1·ka. 

Scvc1·al of the ijilphre arc of an cntirrly ol'al outline: 
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of this kind is the S. thoracica, which is ensily distin
guislinbl0 by its rr<l th111·ax. e\•ny other pa1't nf the 
animal being coal-black: it is about half au inch in 
lcn~lh. 

Silpha atrata i• of similar sizr, hut totally Mark, and 
has the wi11,g-sh{·aths marked IJy th1·ee l'ising lines: ita 
la1·vn, whil'h may he found in ,:;arclrns, is of a le11thl·11ed 
.qhapl" and of a black colour. See Plate CXX. Nat. llist. 
figs. 36 l ~1111 562. 

SILVEll, in nat111·al historv, is a metal of a fine white 
colot11·, without either taste or 'srnf'll; and in J>Oint of hril .. 
lianry pe1·haps infe1·ior to none of the metallic lto11ies, 
if we excrpt polished sled. lts hardness is T. When 
mf'ltcll, its specific gravity is 10.478; when ha1nmered, 
10.609. In mall"f'aiJility, it is infe1·ior to none of the me. 
tals, if we cxcrpt gultl, and pc1'11a1>S also plntinu m. It 
may lie lirakn out into leavc•s only rn·1~-rtr in1•h thick. 
Its durtility is equally l'emat·kal.ilc: it ma.) lie ch·awn out 
into wii·e tnurh linr1· than a human hair'; so fine, indeed~ 
that asingf(• g1·ai11 of silver may be extended aLout 400 
ft'et i11 lc11g1li. lts tenacity is such, that a wire of sih·er 
0.0iB ind1 in <liametet• iR cap~blc ofs1q>porti11g a weight 
of 1~7.tSlbs. arninlupois wil11out breaking. 

Silnr ml'lts whl'lt it is heated completely red hot; and 

;~l~lt~ ~1t~!t~~ici1~~~i~:1li:; 1 ~c1i·~1~~11~~:1!~c~~I~~ 
ing point is 10000 of Falwenheit. It continues melted 
at 2so Wedgewood, but requires a grl'atm· heat to b1·ing 
it to fusion. tr the heat is iuci-easct.I after the silver is 
ml'lted, the lirp1icl metal l.ioils. and may he volatilized; 
b11t a. vc1·y st1·1111g a.nd lo11g-conlinuej heat is necessary. 

'Vhrn cooled slowly, its surface cxhil>its the appear
ance of rrystalii: nod if the liquid part or the meta.I is 
poured nut a.;; ~111011 as the surface cong·rals, JH'l'tty la1·ge 
cry~t-tls of sih•c1· may be olitaincd. By this method 
Ttllct, anti l\Jnngcz junior, olitainctl it in foUl'·Si1lc'1 
pyramids. liotl1 insulated and in g1·oups. 

Sil\:<'.t' is not oxitlated lly rxposu1·c to the air: it grad .. 
ually, indeed. Irises its lustrr, and bcconws tarnbhed; 
!Jut tlii'i is owing tn a tlirfcrert cause. Neither is il al
tered liy being kept under water. Hut if it is kept fut· 
a long time .mcltrd in an open vessel, it gradually atl1·acts 
the oxygen from the atmosphrre, and is convcrtr<l into 
an oxit.lc. l\lacqucr·, by rxposin.; silrnr 20 times sue .. 
ccssivdy to the heat of a pot·cclaiu furnace, ol.itni11c<l a 
glass of an olire-gr-ern colou1.. Nay. if the heat is suf
tiricnt, tlic silvrr C\'Cn takrs ri1·e and burns like olher 
comliustil>lc l.todics. Van :Ma1·11111 matle rll·ctric sparks 
frum his powerful Te) le1·ia11 111acl1i11e pass through a sil
V{'l' wire; the wire rxhiliilctl a ~1·ecnish-\\hite flam<>, and 
wits dissipated into smoke. Bcfo1·c a stream or uxygen 
anti hydl'ogcn gas, it burns l'apidly with a liglit-g1·cen 
fl.Rm<'. 

The oxide ofsilrrr, obtainrtl b.v meins of h"at, i'i of a 
greenish 01· rellowisli g1·t•y coln1.1r; an<l is ca&il) tkcom
post•<l by t hr application ur heat Ill close \'t!Ssds. 01' t!l'r'n 
Liy rxpnsin~ it tu lhr li~lit. \\ lll'n sihc1· i~ dissoh·ed 
i11 11ltl'ie acid, a111I 1wcr ipita11•!1 hJ limt' watt•r, it fall'i to 
the bottom under tli<• f111•1n of a pnwd1·1". tif a 1lark-~l'l'l'll· 
ish t.irow11 f'ol 1111" Frum the rxpcl'im •nts of 'V1·nzel arnl 
Hrrgman it follows. that thr ~r·e('nish or ~ rlhrn hh g1·ry
uxitl~ is r.0111p11sr tl ot' about 90 pai-ts 0 1• s ~ I' t!r a1hl to or 
ox_1g<n. When \his oxitlo is exposed to tbc li~ht, 11urt 
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grits oxygen is separated, as Scherle lirst nsrri·tained; n111l 
j9 conre1tri.J into a black powder. whirh contains but a 
Yery small portion of oxygrn, a111l may br ronsidr1·cd as 
siln·r i-c1luet:cl. By rxpr1bing tlic solution of silre1• in 
11ifl'ic acid to sun!-ihine, the silvel' precipitatrs in the fonn 
ofa flea-brown pO\H.kr. 
N~·ithcr rarbon nor hytll'Op;'f"ll has been comhinrd with 

sil\'Cr; but it rombinrs readily with sulphul' and phos. 
phorus. 

t. When tf1in ]Jlates of silver and snlpl.mr arc laid al
ternatrly above each otl1rr in a cruriblr. the)' melt readi
ly in a low rcrl heat, and form sulphuret of silver. It is 
of a black or vcr·y deep 'iolet colour; Urittlr, but capa
ble of being cut with a knife; oftc11 Cl'~·stallize<l in small 
needle~ ; and much more fu~ible than silver. If 1rnffi
cic11t hrat is applied, the sulphur is slowly volatilizrd, 
and the metal remains behind in a state of purity. It is 
very difficult to dctPrminc the p1'0'f10rtion of the ingredi
ents \\ hich entei· into the composition of this substance, 
because there is an affinity between silver and its sul
phuret, which disposes them to combine. to.e;t>ther. The 
greatest quantity of snlphur which a givrn quantity of 
~~3:~1· is ca_pa!Jle of taking up, is, according to 'Vcnzel. 

~~ .. ~i~· ~:~a~1~~~;n~~!1''~i~~e1s~"!~ e~l:~~.~~e~: 
thf>ah'es, &c. it arquires a coverin!r of a viol<>t rolour, 
" ·hich depri,'es it of its lustre and malleability. This 
CO\'et·ing, which forms a thin hyer, ran only br drtarhed 
from tile the biher by bending it, ot· break in~ it in piecrs 
with a hammer. It was examined by Mr. Proust, and 
found to be sulphur<>tof silvrr. 

2. Silver was first combined \Vith phosphorus by Mr. 
Fclletier. If one. ounre of silver, one ounce of phos
pho1·ic glass. and two drams of rha1•coal. are mixPU 
togrthel', and heated in a rrurihll', phnsphuret of sul
ph111· is formed. It is of a white coloul', anll appears 
g1·an11latcd, or crystallizrd. It breaks under the ham
mer, but may be cut with a kuifC'. It is romposrd of four 
pm·ts of silvt'l' and qne of phosphorus. Heat decompos
es it by separating the phosphorus. Pf'llf'tier has ob
served, that silver in fusion is capable of rnmbi11ing with 
more phos11horus than snlid silver: for wlirn phnspht11'<'t 
of sil\'cr is formed by prnjccting phosphorus into mrltr11 
silver. after the crucible is taken irom the fire. a c1uan
tity of phosphorus is emitted the moment the metal con
geals. 

Silver does not combine with the simple incombusti
blrs. 

Sih•rr combines rea<lily with the greatm• number of 
metallic bodies. 

1. WhPn silvrr ancl µ:nl1l arr. k<"pt 1nr·ltrd top:rthcr, 
thry cnn1hinr. and from an alloy compnsrd . as lln!ltbrrg 
asCl'rtaincil, of nnf' pa1·t(lf'sihrr, and f1ve of ~nM. Hr krpt 
equal pa1·ts of gold and silnl' in grntlP fosinn fo1· a rp r:u·
trr of an hom·. and fouucl, on hn·aking thr c1·11ribl1·, two 
massrs. the npp1 rmost of\\ hirh was pure siln1·. the 1111-

~:!:::111'111~~,·~1~·~1~~·\~~!; ~i:\dl~t~~~;ii~:.\1tl~,· j~}~I~ '\~\ h~~ l\;~.;~·qt ~I~~ 
Jlrnpo1·ti o11 : and if thr Jll'Olll'I' 111·erautinns a1·r rm ployed, 
tlir two nwtnls rf'main rom\J iul·d tPg-rtlwr. 

Thr all1>y of ~old and silver is hal'rlrr and ffi'11•c sono
rous than gold. Its hardness is a maximum when the 
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alloy contains h\'O pai•ts of gold and one of silver. The 
density of these metals is but little inrreased; but the co
loui• of the gold is much altered, e\'cn when tho propnr· 
tion of the silve1· is small; one 11art of silnr produces a 
sensi\Jlc whiteness in twrnty pa1·1s or golcl. The colour 
is not onJy pale, but it has also a very sensible greenish 
tinge, r1s if tile light rdkctccl by the silver passrcl through 
a \'Cl'Y thin COVCl'ing of gold. This alloy being more 
fusililc than gol<l, is rmplo) c<l to suldn pieces of that 
metal together, 

2. When sih·•r and platinum are fuse<l together (for 
which a nry stong heat is necessal'y,) tlic-y form a mix
ture, unt so ductile as siln•r·, hut harder anrl less white. 
Tile I wo metals a1·e scparakll by keeping them fm• some 
time in the s1ate of fusion; the )ll~tinum sinking to the 
bottom from its weight. This circumstance would in. 
d ucc us to suppose that there is very little affinity be
twf'cn thPm, 

The affinities of silver, and its oxides, are placed by 
Bergman in the following order: 

SILVER. OXIDE OF SILVER. 

Lead. Muriatic acid, 
Copper, Oxalic, 
M.ercury, Sulphuric..., 
Bismuth, Saclactic, 
Tin, Phosphoi·ic, 
Gu!<l, SulphuruusJ 
Antimony, Nitric, 
Iron. Arst>nic, 
Manganese, Fluuric, 
Zinc, Tartaric, 
Ars<>nic, Cih·ic, 
:Nickrl, Lactic, 
Platinum, Aci·t ic, 
Sulphur, Sucrinic, 
Phosphol'l1s. Prussic, 

Cal'lionic. 
StLVER,fulminating. See FuunNATION. 

SJL,.ER-LEAF, that bf'atrn out into fine leaves for the 
use of the ~~;ii de rs, which is performed in the same man
ner as gold~leaf. 

S1LvEr-iVIRE, that drawn out into fine wire; for the 
manner of doing which, see the articJes GOLD-WIRE and 
WIRE-DRAWING. 

SILVER, shell, is prepared of the shrrds of silv<'r4 

lca\'f'S, or of the leaves thf'msrlvrs, for thP nse of painters, 
after the same manner as shell.gold See GoLD. 

. S1L~ERIN~. The art of silvt>rir:ig wood. pa1~er, &c. 
1s pe1·formrd in the same manner as gilding, makrng use 
of !->ilver instead of gold )f'af. 

To sih·cr copper or brass, clean t11e mPtal with aflua. 
forti.s, by "ashing it liglttly, a11tl tht>n throwing it in 
water, or _by scouring it with salt anrl ta1·ta1· "itli a wire 
brush. Dissolve some sil\'cr in aqua fortis, anrl put 
pit'ces of n1pprr into tl1r. snlqtion: tliii:; will throw ilf)Wll 
the silHI' in a statr of mrtallir pnwder. Take 20 g1·ains 
uf tliii; powdr1·, and mix with it two drams of tarr:H, the 
sanw rprnntity of rnrn111on salt. anrl haif a. :Jracltm of 
alum; l'liiJ th1• artklPs with 1his composition till lhry Rl'C 

prl'f: ctly white, then brush it off, aucl i10Jish them with 
leatl1n. 

1'o .<it rn· the dial plates of clocks. scales of barometers, 
<S-c. Take ~alf an ounce of silvel' Jace, add to it an ounce 
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or uoublc-reRned aqua fortis, put them into an earthen 
pot, and place them 11vcr a gentltl firo till all is d1ssulveU, 
which will happen in abnut fa1·c 1ninutes; then t::ikc them 
off, and mix it in a p111t of clea1· water, after which, pour 

it into arwthel' clt•an "-essel, to free it from g1·it 01· sedi
ment; tli<'n atltl a spoonful of com non salt; and the acid, 
which has now a g1·cen tinge, will imme.d iately let go the 
silver JHU'licles, which form themselves into a white curd; 
pour olf tlie acid, and mix the curd \\ith two ounces of 
salt of ta1·tar, half an ounce of whiting, and a lal'ge 
spoonful of salt, n101·c or less, according as you find it 
for strength. Mix it well up together, and it is ready 

fol' use. 
Having well cleared the brass from scratches, rub ~t 

O\'et• with a piece ol' old hat aml rott~nstone, to clear it 
from all greasiness. a11Ll then rub it with salt and water 
with your hanc]: take a little. of the beforementi<Htt"d com
}losition on your fi11g<'1', an<l rub it over where the salt 
11as touched, and it will adhere to the Urass, and com
pletely l'!ilver it. Aft~r which, war;h it well with water, 
to take off what aqua fortis may remain in the composi
tion; when dry, rnl.I it with a clean rag, and give it one 
or two coats of varnish. This silvering is not du1·al.lle, 
but may I.le improved by heating the article, and repeat
ing the operation till the covc1·ing seems sufficiently thick. 

Sil'Ver plating. The coat of silver applied to the sur
face of tho cop1•e1· by the means mentioned above, is very 
thin, and is not durable. A more substantial method of 
cluing it is as follows: Fo1·m small pieces of silver and 
copper, and tie them togC'the.r will.I wire, putting a little 
borax between. The prnp111·lion of siJ\'e1· may be to that 
or copper, as t to 12. Put them into a white heat, when 
the silver will be firmly fixecl to the copper. 'rhc whole 
is now made to pass l.letween rollers till it is of the re
quired thickness for manufacturing the articles required. 

SILURUS, a genlls of fishes nfthe order audominales. 
The generic character is, head large, depressed; mouth 
wide, brarded IJy long tentacula; body lengthrned, naked; 
:first ray of the pecto1·al fins, or of the fit-st dorsal fin, 
toothed backwa1·ds. Tl1et'e are 28 specirs. 

1. Silul'US glal"is, European silure. The great or coma 
rnon silm·e may perhaps l>e considnci.I as the largest of 
all Eul'opean ri\'e1· fisltrs; growing to the length of eight, 
ten, or C\'en fifteen feet, and to the weight of tlll'ec l1un-
1lrctl pounds. Its more grneral length, h0Wf'\'e1· , is from 
two to tlu·ec or four feet. The head is IJ1·oa<l aml clepi·ess
cd; the body thick a111l of ~ lengthened form, wilh the 
abdomen ,·ery thick and shol't. It is a fic;h of a l'ema1·k
a(ily inert 01· sluggish disposition, bring 1 areJy o!Jscn·. 
eel in motion, a11<l co111mo11ly ly~ng half'. imht"<ii.led i11 tliu 
Sofr bottom ()f tl1C l'iVCI'S it frt•que11ts, llnt.le1· ,the pt•oject. 
ing 1·oots of trees. rocks, logs, 01· othcl' suUsta1Jcrs. Jn 
this situation it rcmai11'i. '' itli its wide mouth hair.open, 
grntly movi11g about the lung cil'l'i QI' tc11tacula situah·d 
on each side th(• jaws; which Ll11.• small e1· fi .i,hes mistaking 
for wo1·ms, aud allc1up(i11g to Rr izr, bl'C·omes a rea<ly 

11rc.v to the 1'lug-gbh silu1·e. The usual colour of this 
sprl'irs is dark 11liH'. ,·a1·icd with ii-rcg11la1· s11ot...;; or Ulark; 
Uu· aUtlonH'll aud lip:; brii)g of a pair flesli-rulrnll', a11ll 
the fins ting<•t1 \dlli violl't. It i:; an iuhaUita nt 1.•f' tl1c 
larger rin-rs of EuroJ>l', as wrll ;1s suml' pa1·I~ 111' A-.ia null 
Africa; !Jut appra1·s tu lie most plcutiful iu the north of 
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Europe. It is in no very ldgh estimation as a food, tJJC 
fl esh being of a somewhat glutinous nature; but, from 
its c heapn ess, is in much request among thr inferio1• 
ranks, and is eaten either fresh or salted: the skin also, 
which is smooth, and des titute of apparent scales, is dt-ied 
and stretcbed, and after rubbing with oil, bcrom('s of a 
hoi·ny transparency and strength, and is used in somo 
of the northern regi ons instead of ~lass for windows. 
Tiie silur·e is not a ve1·y prolific fi sh; tlepositin.i; but a 
small quantity of spawn, consisting of large gluUules ot· 
ova: these, as well as the newly hatched young, arc fre
quently the prey of other fi shes, frogs, &c. and th us the 

g1·eat ~ncrease of tlrn species is lll'cvented. The ova, 
acco1·dmg to Dr • .Bloch, usuaJly hatched in the space of 
sevcu or nine days from their exclusion. 

2. Silu1•us electr·icus, electric silure. Length about 
twenty inches; bead and fore-parts very b1·oad and dc-
1wessed; on the up11er lip two cirl'i; Qn the lower four· 
teeth small and numerous. Native of the African rivers~ 
ol:iser~ed by fors~al in the Ni~e: pgssesses a degree oi· 
elt:ctrn; 01· galvamc po wet·, but rn a much slighter degree 
than the to1·pcdo. 

s. Silurus catus,. cat silure. Length about two feet~ 
form rounded and thick; colour dusky abovf'I, pale flesh~ 
colour. beneath; head round; mouth very large; on tho 

up1Jcr J.aw, ~eneath each eye, ..i very long bea1·tl; on the 
lower Ji:lW four short beards; first dorsal fin small antl 
conic; second, or adispose fin, without rays· rest of the 
fins small and red; tail forked. Inhabit•/ the sea and 
l'ivers of North America, preying on all kinds ofsmallet• 
fishes; and not sparing even those of its own kind: iu 
taste _resem~les an eel, and is much esteemed by the 

~;~:~~:cans: 1s a fish of slow tnotiun, like the European 

4. Silurus costatus is an inhabitant of South America 

an~ lndi"- See Plate CXXJ. C'iat. Hist. fig. 360. 
:::ilM!~,, ape, .a genus ot quadrupeds of the Ol'der pri

~atrs .. I he L11111rean geuct'ic cha1·acter is, front t l'etb 
rn each Jaw four, placed near together; canine teeth so!i~ 
tary, louger ~ha11 the 0L!1ers, distant from the remaining 
teeth, ot· gr11ukrs; grrndcrs obtuse. This numerous 
rac.e may Uc prope1·Jy liivill e1 l into fou1· sections, of 
which ther~ <ll'C about 70 species, viz. I. Apes, or suclt 
as are tlesr1tute of a tail. 2 . Baboous, or such as have 
very muscular hodii.'S, and w.hose tails are commonly 
slwl't. 4. ~lo11k~·ys, whose tails a1·r, in gene1·al, long: 
and, lastly, s~qi:w~us, 01· monkeys, with what a1·e te1·med 
Jll'l'ht' 11s1ie ta1.b, viz. such as can, at pleasure, be twisted 
l'<_ll llHI any object, so as to answer tlw purpose of an a<l
tl1t1011al liand to the an1m1.tl. 
' Of t!Je Whole g'Ullt1S1 UI' the ffiOllkl'J tl'ibe in gcnr1·a1. 
•.t ma.y be obsc1·ved, ~hat t.hl' bab111rns are gt'll('J",\lly or a 

~~:~~1~;~1~.f,~',::.'.'.::'.~"~i':.::,'.~~i~i:,~~l~~·;:::;~:;~~;.;1:~~.~~·:~,~~~~ 
o.us 111 tltt' Jl' d1s1ms1t1011s; suml'· ul the ~malk 1· species are 

!:L~,1~1\~ 1~k ::~i';n :.~:~.s 't~:~~ 1 ~1 i~:-11~;,~.'! ~\1~:~ ':~.:I i;:111
1
ii :~ ~~·11 ~11~: i ~·~~ 1~~ 

1w1·, A.IHI the c·apl'~ctous lllhTl'tain1y nl' thrii· in:it1llrt·s. 

Jt. ma.) 11ut l.H· 11111~1·upe1~ hert• to obSl'l'W, tJ 1.1t it is no 
cas>. ta~!~ to.t11·tc·1"11111.1c w1tl1 exact JH'rrisinn tlH• sc\'eJ"tl 

spr~·1t·~ ot. this. t'~tr!1s1H 5t·n11s: sinre. rxclu'.'>in· fif tl;c 
'a1·lcl1c:; lll [JUllll ot colour, they ar~ often ~o 11~arly :ll-
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lied ns lo make it difficult lo give real distincti\'e cha
ractCl's. 'I'he most l'ema1·kablc s11ecies are, 

Al'£S. 

t. Siniia stityrus, oran otan. Of thrsc s:ngnlar ani. 
mals, the spccifs whi ch has most excited tile attention 
or ma11kind is, the ol'au otan, or, as is sometimes called, 
the sa1ty1·, great ape, or man of the woods. It is a na ~ 
live of the wa1·me1· pa1·ts of Africa and India, as wr·ll as 
of some of the Indian islands, whel'e it 1·csid l's principal 
ly in woods, anti is supposed to feed, J.ikc most otlH'r.r; of 
this genus, ou fruits. The oran ota11 ap.pea1·s to admit of 
con:ii<lcralilc variety in point of•<:oloul', size a11d fH'O

po1·tions; am\ thl'l'C is 1·eason to believe .• tl1at, in l'cality, 
the1·e may be two or tht·ee kinds, which, though neal'iy 
approximated as to general similitude, areyt'tsrccifical
Jy distinct. 'The specimens impol'tetl into Eurr.pe have 
ra1·dy excccdctl the l1cight of two 01· th1·ce fed, and wt·i·c 
supposed to beyoungauimals; but it is said that the full
grown ones are, at least, six feet in height. The genc
J'al colout· seems to be dusky 01· bl'Own; in some f<:l'l'ugi
nous 01· reddish b1·owt1, and in otheJ'S coal-black, wilh 
the skin itself white. The face is bare; the ca1·s, hands, 
and l'eet, nearly similar to the human. antl the whole ap
pca1·a11ce such as to t>xliiUit tlte most striking app1·ox
imation to the human figU1·e. 'I'hc likeness, howc\·e1·, is 
only n gt'nrral one; am! the structure of tltc hands arul 
feet, "heu exnminccl with anatomical cxar.tnrss, sct•ms 
to p1·ovc, in the Oj)i11ion of those most capable of judgi11g 
with accuracy 011 tile subject, that the animal was prin
cipally desig11ed l>y nature for the C]1Jad1·11pNll'll nrn11nc1· 
.or walking, and not fot· an up1·ight postn1·c, which is 
only occasionally assumed, an<l which, in those exhibit
ed to the public. is, pet·hap8, rathe1· owing- to inslruction 
than b·uly nat111·al. The count tie Buffou, imlced, makes 
it one of the distinctfre cha1·acte1·s (Jf ll1e real or proper 
apes (among which the 01·ar1 otan is the chief). to \\alk 
enct on two legs only; and it must be grantctl, that tlit·sc 
auimals suppol't an upright position much more easily 
an<l reatlily than most other quatlrupeds, antl may pro
bably be \'cry often seen in this attitude emu in a state 
of naturl'. 

The manner or the oran otan, when in captivity, arc 
ge11tle, and pe1-fectly void of that disgusting ferocity so 
conc;piruous in some or the larger baboons and monkeys. 
It is clorilr, and m:ly be taught to perform, with dexte-
1·ity , ;, Yariety of actions in dome,stic life. Thus it has 
ber11 seen to sit at table, and, in its manner of fecdin . .r; anc.l 
grnrral behaviour, to imitate ~he .com1.1any in which it 
is placed: to po111' out tea, and tlnnk 1t, w1tlwut aukward
ness 01• rou~fsaint: to pre11are its bet] with g1·eat exact-
11csi:;, and compose itself to sler.p in a Jlropet· mannel'. 
Such are the artions recorded of' one which was exhibited 
in Londn11 in the year J 7S8; and the count de Butron 
relates nrarly similar par'liculal'S of that whirh he saw 
:at l'ar-is. Dr. Tyson, who, about the close of the last 
c-cntury, gave a ve1·y exact dcsCl'iption of a young uran 
otan, then exhibited in the metropolis, assures us, that 
in many or it~ actions, it scemccl to display a nry high 
tleg1·cl'.' of Sl'lgacity. "The most gentle and loving crea~ 
tu re that could be. That those he knew a ship-board he 
woultl cumc anti rmbrace with the grt>atcst tendcrn~M, 
epcning their bosoms, and clasping l1is hands about 

- -1h~J11; and, as I .was informed, though there were mon-

krys aboard, yet it was observed ho would never as8o
c1atc with them, aud, as if nothing akin to them, would 
ahHtys avuill theit· compauy.'' 

Uut ho~ve.ver ducil~ and ~cr.ltlc ~,·hen taken young, aml in. 
st1·uctcd 1.n its l.JehavMur, 1t 1s said to be 11ossl'.'ssctl tJf gt·rat. 
fc1·odty rn its native state, amt is l'011sidc1-cd ;u; a dau
gct·ous animal, capaUle of 1·ca.dily o\' npnwt>f'iu.-.. the 
s trougct man. Its swiftness is equal ttJ ist strcugth~ and 
few tl11s reason it is ra1·cJy tu be obtained iu its f111!-g1·uwn 
statt•; the !oung aloue .IJeing taken. A few yc111·s pa~t, 
the hand ol a supposed full ·gl'own oran utan was brou!;.'ht 
from 8icr·<t. Leoua, which, frqm its size, secmctl to justify 
the idea ?f the stature to which tl11s spcci('s is s11p1Just:id 
to gl'Ow: 1t ~vas of al.ila~k colour, aud co11sequcutlJ Ue. 
louged to tlic IJlack va1·Lcty of this spcc.i.cs, 01· that des. 
n·ilml in a young slate by D ... Tyson. 

1\1. Vosmac1·'s arto11nt of the mannc1·s of an oran otan 
lH'ought into Holland in the year 177G, a11d prt·.r.it•ntr.d to 
the 1a·i11ce or OJ'angc's 11iC0~1.;c1·il', i's so Ctu·iou.s and 5a
ti~factory, thatweshaJI rxtl'act it frum his accul•atepub
Jication 011 tl1at subject. 

This animal ''as a frmalc: its height waS" about twe_ 
Rhc11i!-ih fol't anti a half. ltshowctl no sym}ltoms of lil•rce
ncss or malignity, and was even .of a somewhat J1J('land10-
ly appt'a1·ance. It was fo11d of being i11 com111111y, auU 
sl.1ow~ a_ 1a·cfe1·enGe to tl1oso wl111 took daily cal'e of' it, 
ot which 1t seemed to be scm.iblc. Ol'tl;n when they rc1ir
ct.l it_woul<l throw itsrl.1' 011 tltc ground, as if tn tlespail', 
ut~c•·.111~ la1mmtabl.e cries, antl .tearing in pieces the linen 
\\Jtl11n its reach. Its kcepe1· ha\•ing somctirnrs been ac
customed to sit nca1· it on the. gl'ound, it took the liay 
of its lJed, ~lid lai~ it. IJY ~ts sit.le., a1)d seemed, by e\'t>r·y 
dcmo11stra11on, to 11n•1te rum to be seated m~ar. lts usuat

1 

~nanncr of wal~ing w~s on all-foµrs, like other hpes; but 
~t c~uhl also wa~k on its two hint! feet only. One lllOl'Jl~ 
mg 1t got unchamed, antl we hchel11 it \Yith won1krful 
agility asc.end the beams and 1·aftcrs of the buildin.~; it 
was not w1thoutsome pains that it was retaken, and we 
th~n 1·emarkrd an extraoJ"dinary muscular JIGwer in the 
au1mal; the assistance of four men being necessary, in 
order to hold it in such a manr1cr as to be Jll'OpC'r·Jy se
cu!·cd. During its state of liberty it had, amongst other 
tlungs, taken the cork from a bottle contaiNing some Ma
laga wine,\\ hich it drank to the last drop, and had set 
the bo1Ue in its place again. It ate almost every thing 
which was given it; but it!:! chief food was bread, roots, 
and especially carrots; all s1ll'ts of fruits, esp£>cially 
strawberries; am.I a11pcarctl rxtremcly fond of al'Omatic 
]llant<;, as parsley and its root. It also ate ml'at, both 
boiled and roasted, as well as fish. Jt was not <:bsen ed 
to hunt for insects 1ike oilier monkeys; it was fond of 
eggs, which it hl'Oke with its teeth and suckt-d complete
ly; but fish and roast meat seemed its favou1·ite fond. It 
had lrnen taught to eat with a spoon and a furk. When 
p1·escntc<l with strawherries on a plate, it was extremely 
pkasaut to see the a11imal take them up, one by one, 
with a fork, anll rut thl'm into its mouth, lioltling, at the 
same time, the ]llate in the other bantl. Its common dri11k 
was water; but it also very willingly drank all so1·ts or 
winr, and particularly l\Jalaga. After drinking it "iped 
ifs lips, and after eating, if prrsented with a tooth-pick, 
would use it in a proper mauner. I was assured, that on 
shi11boar<l it ran freely about the nssel, played with t•e 
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-sail•ws, and would go, like them, Into the kitchen fot ils strong anti muscular in its upper parts, and slrndrr te
mess. At the apprmu;h of uight it wouhl lie Uown to wa1·tls the mu.Idle; but this is Lile sli.tpc nf' all t!w trua 
slerp; and prepared its bed Uy shaking well the hay on bal>oons; its coloul' is an unifor111 g1TJ 1 ~ h brown, paler 
which it sli.:pt, and putting it in proper order, and, la~t- beneath; the hairs on tbe upper p.trts, 1f 11.t1·1·owly in

' ly, covering itsclfwal'm with the coverlet. One day, sec- spcctet.l, appear as if mottled; the race i!-1 lung, and of a 
i11g the yatJlock of it-s chain opened with a key, and shut tawny tlcslt-coloUJ'; the C"yes appear ns if sunk inlu tiu~ 
again, 1t seized a Huie bit of stick, and pat it into the heal!, or very d'ecply scak<l, anJ ~U't> of a liazd col .. ur. 
key.hole, turning it about in all directions, cndeavou1'· 'rhe hands and feet have strong blut1L rlaw!li; lrnL the 
ing to see whether the padlock would 01lC11 or nut. This thumbs n~· the han<ls have 1·01.mtled nails. 'l'he tail is ye,.. 
animal livctl seven months in Hollanlt. On its first ar· 1•y short. It is forociuus in its man11 ~ rs, antl ils appear· 
rirnl it had but vc1•y little hair, except on its back anc.l ance is at once grotesque and formitlal>le. Tlw 1·\!giou 
arms: l>ut on the appt·oach of wintt•.r it became extreme· su1·rounding the tuil, tu a considerahlc distance 011 cacb 
!Y well covered; the hail· on the. hack l>eing three inches side, is pcl'fectly Oar~ and callous, and or a red colnur. 
in length. The whole animal then appeared ofa chei;;nut· This is also common, in a grtiate1· lH' saualler tlegt·ee, to 
colout•; the skiu 01' the face, &c. o.,tas of a moudC·COl001·, tbe rest ot this division. lt is a native of lhe blanll of 
but about the eyes and round the mouth of a dull flesh- Ilorneo. 
c·olour. 5. Simia mormon, rnricgatctl baboon. This is at least 

lt came from the isho1d of 13oruC'O, and was deposited equal iu size, if not superiul', to the ftH"mer, anti when in. 
in the museum of lhc prince of O;·ange. ail up1·i#;ht pustm·e, is about five feet high. It is th& 

Upon the wllt)le, it appears clcal'ly that there are two most rcnH\rkable of the whole genus fm· Ltrilliancy and 
distinl't species of this animal, viz. the pongo, or great \'ariety of-colour. The gc11e1·al tinge is a rich an1l nr,
black Ol'all otan, which is a uath•e Of Africa, and the deep :Yellowish-brown; the hairs, it' ' ' icwet.l near, appear~ 
1·ctldish l>rowu 01· chesnut oPan otan, called the jacko, ing speckled with ,Yellow antl l>lack. 'l'Jic furm o( the 
which is a native of Borneo anf1 some other Indian isl- face is l<H~g, with the snout ending somewhat abruptly; 
¥mis. This latter, as appears from a collation of' most the whble length of the uosc, down the midlife, is of a. 
ef the specimens which h:H'e been surveyed with the nc. deep lJlood-rcd; but the parts on each si<lc are uf a fine 
cessa1·.y degree of exactness, is t1isti11guished lJy havi1\g 'Violct.()luc, deeply ma1·kc<l by Se\'C1·al oblique Currows. 
nu nails 011 the gt·eat toes; whereas in the pongo, or The remainde1· ul' the fat:c is of a j>ale whitish-yellow. lt 
black species, they are conspicuous. is a 1rntive of the iutcrio1· parts of Al"rica; but it is said 

2. Simia Jar, 01· long.armed ape. Tl1is is a species of to hll\'C been also l.irouglit from lndia. 
n~o1:e <l~fo1'111ed appear·an-c~ than tl1e o~:an ota11, and is The varicgatetl bal.H1011 is uf a fitwce disposith1n, and 
d1st111gu1sbcd by the cxccssl\'e le:ngth ol 1ts a1·111s, wldt:li, extremely musrula1· and strong. Its \•oice somewhat re. 
~·lien the ani~al stan.d.<i 111U'ig:l.~t, a1.·e c:.-.!~:'..:~~:.: :~r ~ol1chir1g ·'i:;embles the sE~lit roar ot' a lio1t: it is a rare species, and 
the ground with. ttrn. fi111:e~·~. It is a native or H1dia and is 11ot often impot·k<l into .Eul'OpC. 
Boinc ,0r the l11t~~·.:.: •• ts!aTi<l.':i, and §l'OWS to the height or 6. Siruia mai1non, 1naimon. The synonyms between 
foui· l~':,1• or mol'c. Jts colour is black; but the fat:e is this species and the fornn:r arc commonly confounded. 
e:ommonly su1Toumled by a whitish bta.rd. It is dcsn·ibctl by the count de Rulfon under the name of 

Notwithstanding the ap1>a1·ent ferocity of the gil.Jbon, mantfril. lt is an active animal, and sCems far less indo· 
ntHI the. deformity of its tigu1·c, it is of a mo1~e tract'.i.lile cilc and malignant than the 1·est of the l>ahovAs. The 
.aml gentle natu1·e than most of its ti·iUe, aud l~~s emu general likc~tss wl.1ich it. Oears to the .ru1·m~r species is 
llel'n tdebratml fut• the decorum antl mutlesty of its Oe. such as to give the idea ol the same anim:il rn a less ad
haviour. Cousidered with respect to t11e l'est of the ge. vanced state of growth. and with less bl'illiant colours.; 
nus it l'anks :1.111ung the grnuine apes, or those which the 11osc, in.i;tead of being red on its upprr part, is mere. 
[1avc nut the ka~t vcsti.~~ of a tail; and like the 01·an Jy ill'sh~culnu1·ed; but the sirles are blu~ anti furrowed, as 
otan, ulal'ms the i1ritlc of niankind by too near an . ap. iu the former ~pccies. This bal>oon is not um:ommon in 
]>mac ii tu Lhe real primates of the creation. Nay, Liu- cxhi01tiun-; uf auimals. The lengLh from no~c to tail is 
11mt1.'!I, in Iii!-! c.Jcscri1,tion, actually places it in the genus alH1ut lwo fret, Tail exactly as in the fol'mcr. 
homo, uutlcr the title of homo lar. The 11ext tllvision ol' tl1e l.lalrnuns C'Onsi:,ts of such as 

3. Simia sylvanus, pigmy. This is the smallest of the have long tctilR. or tlH.'SC i.he cl1icf is the 
genuine apes, or thmm destitute o( tails. In its gi·m~ral i. Simia l1amadl'yas, dog-faced bal.>0011. This ~pecies 
app1.mra11ce, as well as in colour, it (>.Xtl'l'tnely resembles is ol' an i:lt·.;ornt culoul', compo~ed of' a mixtu1·c ut' grey 
1hc Bal'bary ape; l.lut 1s not Ja1·gC'l' than a cat, and has a and U1·own, 1he liai1· appca1·i11g as if spcckll'll. Jt is ave. 
rounder or ilatter f'ace than tl1e Ba.·bary ape. This is I') hu·gl~ a11imal, at lcasl equal, ii' 11Ut supcl'iol', in size to 
.supposed, by )Ir. l'ennant, to have been tl1c pigmy of the con1mc.11 brm"n lJaboun and the 11101·mon. It iCJ rc
the anciC'nt~, which was said to wage war, at certain sea- 01;1l'kablc fur a VilSl quantity of Uowing hair un cath 
suns, with the cranes. lt i~ a 11ati'c or .E!hiopia, whcl'C si<le the head, as wdl as 1·ou11d the shuuldc1·.'iJ spreading 
it is must comm1111; but it is also foun<l in other parts ol' in such a 111a1111er as to give the nppc<\rance of a ';hort 
Africa. H is ca"iily tamed, ant1 is much mol'C du~ile an<l cloak or manllc. 'l'he whole face is 1iakcd, anti of' a ill''ih-
gentlc than the fol'mc1· species. colour, more or kss det·p in t.liH'l' t'cul intliriduals. ~rhe 

_ BAnooNs. . . . t_ail is almost the length ,u.f the ~ody, anti is commonly a 
4. S11nia sphinax. common hal.Jo~n. This 1<l a spccirs hlllc tuftetl at t he end. l l1e nails 011 th .. e harnls or fore. 

er vt1 y c1111sitkr;1l>lc size, an.J wl1~11 in a si~lin.~ p1i::itu1·c, fr'.•t are, !l~t; _those on the. hil~<l-fcet n::i~ml>Je ,;trong 
ii! from throe lo fou1· feet on height. It .1• extremely <l~ws. l lus '" a rarn i;11ocm; u1 cumvan>u11 with the 



SlMIA. 

fOnllll!)ll balmon, anrl i'1 #t. native of the hottest parts of 
Africa and Ac;,in, \\ h<'rc it is said to reside in vast ti•oops, 
aml to be \·c1·y fie1·re and dangc1·-011s. There is a wondei·
fu l d<'grcc or sagacity in the cnu11tenanr.e of this animal, 
and a kind of snlrm11 cuntcmplatiYe tlisposition serms to 
he st1·011gly indkatcd in its looks, whrn .calm and undis
tu1·bt'd; lrnt when il'ritatrd, the most striki11g efforts of 
vindictive violence are i111mrdiately exhil.Jited. It is also 
11ossesscll or a11 uncommon ileg1·ee or ol>stinatc morose
ness, surpassing most others of its tril>e, and is, when in 
a state of confinement, of a disposition so rude and unri ui
r,t, and or manners sn pec ulia1·ly i111.lccol'Om:i, as ge11cral
ly to r .. ustrate all attem pts to ci\'ilize and l'eelaim it. 

8 Simia lconina. Leonine monkey. This species was 
clescribPd from the living animal in the pHssess ion ol' the 
cJuc <l e Bouillon; and was in the royal menagerie at Ve1·
sailles, in the year 1775. I 1s length was two feet from 
,nose to tail, and it was righteen in c h~s high wlwn stand
iug on all-fours. Th£· kgs werr long in propot'ti1111 to tli e 
body; the face nake<l and <1uite black: the whole body and 
limbs of the same rolou1·; the hair, though long, appea1·
ing short, on arcountof its ly ;ng smooth: round. tlie face, 
according to Butfon's figurP, is a fine long d1nelure or 
grey-brown hair, arid a L1r~e beard of fair· Mrry. The 
chevelure or spreading hair ruund the Face stretl;hes up
·wartls over the t:yrs and forebrad, so as to cnd1·cle the 
whole head in a rr1mukable mam1er, as in the uuaudrrou 
or lion· tailed bal.ioou, to \\ hich iudecd, from the figu:·e 
as well as description, it a1>pears so extrC'nwly similar, 
that it might well pass for a varic,ly of that animal. 

9. S. Diana. Spotted monkey .. Mr. Pennant de
scribes this species as of a mirldliJ1g size, :rnd of a red
dish coloul' on the uppel' parts, as i.f singed, aml marked 
with white specks; the bt.>Jly and rhin whitish; the tail 
Yery long. The Linnrean dcscriptiuu dilfc1·s. Linn::eus 
says the animal is ot' the size of a large cat, and is l.Jlack, 
spotted wilh white; the l1i11d pa1·t of the I.Jack Fe1•rng·i
nous; the face black; from the top of the nose a wliitc 
line, passing O\CJ" each eye to the ears in an arc:hed di
rection; (this circumstance was probably the reason of 
the Linnrean name Diana, by \\hkh he has rhosen to 
t1istinF=ui sh lhe animal) the braJ"d pointed. black a-bove, 
white brncat h, and plant! 011 a kind or fatty tumor; breast 
and tliroat wliite; from the rump anoss the thighs a 
\\ hil c ]inc; tail Jo11g~ slrniµ; llt, a nd bl ark; ears and feet 
uf the same colut.11'; ca11ine teeth largr . Sec Plate CXXI. 
Nat. Hist. fig. 363. 

10. Siniia uasuta. Lo11g-110sN1 monkey. Two rr
ma1·ka1Jlo m1rnlrny s arc 1·ep rcsentr1l in l\lr. Pennant's 
lliston· or Quad1·11peds, from d1°flWi11gs by a Mr. Paillou. 
The 01;e is ra lkt.l the long-11 osetl mo11kry; it lias a ve1·y 
Jong am! skntJrr nose, ('Cfff'J'C'd witli a il csh-coloured skin; 
the Jiai1· on the fol'ehead falls hack; on the !Jody and 
bt'cast it is long; the rolour of tlir Ii cad and upper parts 
i's pale fcnuginous niixt·U with black; of the li1·rast anc.l 
belly li;;ht ash-colou1·; tail \·cry long;. height when sit
tiug dcrn 11 a.liout twn feet. Natirn country unrri·ta in: 
lH 'obalily Af1·ica. Its fare has \· r1·y 111url1 the appearance 
ofa I on~- nosed dqg. See i'l•to CXXI. Hat. Hist. fig. 364 . 

The otl1u is callctl IJy l\fr. Pe11naut the pn1de monkey; 
Jnt.l of tJ1is Uc f;i\'CS 1W r:uticulru· dm:;c ription. 

1 t. S. sinica. Chinese monkry. Tho Chinese man. 
key. so named from the unusual disposition of the hail' 
on the top of the hrad, \\ hith sp1·eads out in a ci1·cula1· 
direction, somewhat in the mn11nrr of a Chin1•se rap, is 
a na t ive of Ceylon, and is al>out tlir ~izc or a rat. Its 
gcnc1·al colour is a 11ale yello\\ isli-hro" n. palest on the 
um.lei· parts. The face is rommonly dusky, ;rnd some ... 
times the general tinge of the a11imal is thtbky~frrrugi 
nous. 'fhis is a s1>ecirs easily clii;tinguishrd when seen 
in a healthy state: the hair on the top of tile hrad l'esrm
bling that of a boy; as if parted in the mililile, and lying 
smooth un1· the l1ead. They a1·0 said to inhabit the 
woods in gn"at t1·oops, and to Uc Vel'y drstr11cl1ve. to such 
gar dens and plantations as lie within 1·cach of their set .. 
Hemen-ts. The !ail in this specir.ci is \1r1·y long: the nails 
of the thumbs are round; the rest long. 

12. 8. petau rista. Vaulting monk<'y. This is d<'S<'l'ibed 
by Mi·. Allamand in his edition of' Buffun's Natul'al Uis
tory of Quadrupeds. It is said to lie son1cwhat mol'e than 
a foot high, and the tail about twenty iurheslong. 'l'hc 
uppe1· parts of the animal al'e of a daJ'kolivacrous c11lour, 
owing to a mixture of olive·gl'f'C:'ll and lilar k hair; the 
faCl' IJ!aek, with a snow-white triangulal'spot on the nose; 
the chin. throat, bl't•ast, ~ml brlly, wliitr; the nndep 
pal't of the tail antl insillt-suf thr Ii ml.is ofa blarkisli-grry! 
Jt is a must ext1·ernely nimbk am! active animal, arrord
inM to M. Allamand. The individual in his possession 
came from Guinea. It was Jll'l'fectly familiar, pla)Ful, 
of a g·rnlle disposition, and so rnpid in its motions that 
it seC'med to fly nthe1· than !rap. 

ts. Simia mona. Varkd moukcy. 'This is said tlJ be 
the specil'S which gives tl1e name of mnnkey to tile whole 
tl·i l.lc; fro111 the African \\01·d monnc; or J'alhcr, as Mr. 
l.Jcnuant surmises, fn1Ul its c'o1Tuption monirhus. H is 
one of the )al'g(·st s11ecies, bein.~ abO'ut a foot and a half 
in length, \'vith a tai) nrarly two J'ert long, The nose, 
111011tli, a11tl spaces" rou11d tlir f') es, are. or a !lull ficsll ·. 
cQlour; the rhet·ks are bounded Uy long\' hitish 11airs in~ 
dining to yellon; the forehPad is gi'<'J, and aborn the 
ey1•s, from ear to rar, cx1crnls a black linr. The u11pcr 
part of the I.Jody is dusky an<l tawny; the breast. belly, 
and ins ide of the Jimbs, while; thr outside or the thighs 
and al'ms black; hands and fret IJla r k and m\kcd: tl10 
tail of a cinereous brown.. On carh side. the base nf t11e 
tail is comnnnly au oval white spot. This sprcies inlta~ 
hits Barbary, .1Ethi(1p ia, and othe1·parts of Africa. 

14. Simia nasalfs . Proboscis monkey. Amo11gst the 
wl10le tribe of monkeys tlds vel'lrnps may be consid.cred 
a s the most singulal' in its aspert; the nose bring of such 
a length and form. as to 11resent. rsprrially in a profile 
"iew, an appear·ancc the most~l'Otrsque imaginablr; and 
inderd l'rorn an inspection ()f the figu1·e alnnr, one would 
be a11t to imagine tliat it must lian IJrtn drsi~netl for a 
caricature of a nwnkcy. rr/Jc animfll, however, is pl'e
snvrd in the l'Oyal ca!Jinet at Paris, aud was fiJ'st 1le
scribr d by Mons. D'Aubentun. It is a large sperirs, 
mcasu 1·ing two feet from the tip of the nnse to thr fail, 
wliirh is more th a n two fret lung. 'J'Jig face has a kind 
of r u1 ·vcd fo1·m, and is of a IJ1·0\\ n C'()lour, and marked 
with hlu<' and red; the cars broad, thin, naked, and hid 
within the hair. The fo1·m of thr.11osc is most singular, 
be in,.,. 1fivided almost in to two Joi.;C'S at the tip; a lungi
tt~~il~al furrow l'turning along the mitJdle. It is said t.o 
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he found chirfly in Corhinrhina, and to grow to a ,-cry 
largf.'. sizr. It is sometimes sern in great troops and is 
considerrd as of a rl'rocious disposition. It feeds only on 
fruits. Its nati\'C name is klii doc, or great monkey. 

15. Simia nemreus. Cochinchina monkey. The douc 
or Cochinchina monkey is a very large species, measur
ing at least two feet from the nose to the tail. The face 
is ftattish and of a yetlowi~h.bay colour, as are also the 
ears; across the fo1·elicad runs a narrow dusky band. 
'.fhe back, the untlcr parts of the body, and sides, are uf 
a yellowi'ih grey; the lnwer part of the arms and. tail are 
\\hite; the feet dusky. It is a native of Cochincluna, and 
also of Madagascar. It is said that a bezoal'i• more fre
quently found in the stomach of this species than of al
most any other. When in an upright posture tl11s ani
mal measures tlu·ee and a hair or four feet in height, 
being nearly of the size or a Barbary ape. This species 
seems co1n~itlerably allied in its general form and colours 
to the precetling, but differs greatly in the form of the face. 
See Plate CXXI. Nat. Hist. fig. 365. 

16. Simia rosalia. Silky monkey. This species is so 
named from '-he &)'J•earance of its hair, which is very, 
fine, soft, long, and of a bright-yellow colour, resembling 
yellow silk. Round the faco the hair is much longer than 
in other puts, so as to form a large manelike tliator a lion; 
Mear the face this mane is of a i·eddish colour, and grows 
paler as it recedes from the cheecks; UIP. face itself is of a 
duc;;ky purple; the ears round and naked; the hands and 
feet are •lso naked, and of the same dull purple colour 
as the face; the claws are small and sharp; the tail is 
very long, and rather bushy at the extremity. It is a 
native of Guiana, and is a li\•ely, active s1u•cies, and 
gentle in a st.ate of confinement. See Plate CXXI. Nat. 
llist. fig. 366. 

SEPAJotJs. 
17. Simia beelzebul. Preacher monkey. This spe

cies is said to be of the size of a fox, and of a black Co· 
lour, with smooth glossy hair; round beard beneath. the 
chin and throat; the feet and end of the tail brown. It is 
a nath·e of Brasil aml Guiana, inhabiting the \Toads in 
vast numbers, and howls iR a dreadful manner. .Marc
gra,•e assures us, that one sometimes mounts the top of 
a branch, and assembled a multitude below; he then sets 
t1p a howl so loud and horl'ible, that a person at a dis
tance would imagine that a hundred joined in the cry; 
after a certain space he gives a signal with his hand, 
when the whole assembly join iu chorus; but on anoth
er signal a sudden silence pl'evails~ and lhen the orator 
finishes his harnngur. This howling faculty is owing 
to the Conformation of the OS ltyoides, Ol' thl'Oat-bonc, 
which is dilated into a bollle-slrnped concavity. 

18. Simia paniscus. Four-fingered monkey. This 
animal is di•linguishcd by the gracility of its body and 
limbs; its uniform black colour, exrept on the face, which 
is of a dark lksh-culour; and by the want of thumbs on 
the fore feet, instead of\\ hich are very small projections 
or appendicrs. Jt is one of' the must actb·e amt lively of 
animals, and is besides of a gentle and tractable disposi
tion in a stale of a confincnicnt. It inhabits the woods 
of South America; associating in great multitudes; as.,:iil
in.~ such travelh-rs as pai;s through tl1eir haunts with an 
inti11itc numberof fiporthcand mist:hievous gambols; chat· 
icring an<l throwing duwn d1·y slick~, s11i11ging by their 
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tail!j (t'om tlic houghs, and t:"n1lcarnurfog to intimidate 
the passengers by a ,·ariety of meuadng gestures. 

SlMlLAR, in ar·ithmetic and geometry, the same \\.1th 
likl·. In maU1ematics, similar pal'ts ha,·e the same ratiu 
to their \\holes; and if the wholt:"s ham. the <;ame ratio 
to the parts, the 1>arts a1·e similar. Similar angle'\ are 
also equal angles. In solid angles, when the planes un. 
der wliich they arc contained are equal, both in numbet• 
arul magnitude, and are disposed in the same order·, they 
arc similar, and consequently equal. Similar arches of 
a circle are such as are like parts of their whole cirrum~ 
fct'e11ces, and consequently equal. Similar plane num 
be1·s are those numbers which may be i·angcd into the 
form of similar rectangles, that is, into i·ertangles whose 
sides arc proportional; such are 12 and 48, fo1· the sides 
or 12 are 6 and 2, and the sides of 48 are 12 and 4; but 
6: 2 : : 12: 4, and tbercforo those numl.iers are similar. 
Similar polygons are such as hare thefr angles severally 
equal, and the sides about those angles pro1>ortional. Si
milat· rectangles arQ those which ha,re their sides about 
the equal angles proportional. Hence, t. All sqnarcs 
are similar rectangles. 2. All similar rectangles are tn 
each other as the squares of their homologous sides. Si· 
milar right-lined figures are such as have equal an,glcs, 
and the sides about those equal angles 1>roportional. Si
milar segments of a circle are such as contain .-qual an· 
gles. Similar curves: two segments of two cul'\'CS al'e 
called simila1·, if, any right-lined figure being inscribctl 
within one of them, we can inscribe always a similar 
right. lined figure in the other. Similar conic srctions: 
two conic sections arc said to be similar·, when any scg
m~nt being taken in the one, we can assign always a si
milar segment in the other. Similar diameters of two 
conic sections: the diameters in two conic sections a1·c said 
to be similar, when they make the same angles with their 
ordinates. Similar solids arc such as arc contained un· 
derequal numbers of similar phrne8 alike situated. Si
milar triangles are such as hare thrir three angles res. 
pectivcly e<1ual to one another. ll ~ nce, 1. All similat• 
ti·iangks have the sides about their angles proportional. 
2. Aft similar triangles are to one anothet· as the squares 
of their homologous sides. 

SHULAR FJGUREs, in geometry, such as have thrir 
angles respectively equal, and the sill.es alwut the equal 
anglrs 1u·oportional. 
SJ.MO_~JANS, in church history. a sect of ancient 

chr1stians, s11 called from their found1·r, Sim on Magus, 
or the magician. The heresies of Simrm Magus "Cl'e 
pl'incipall) his pretending to be the ~r,.at power of G 1,d, 
and. tlunking that the gifts of the lloly Ohost we1·e VC· 
nal. 

SIMONY, is the corrupt pre'lentatin11 of any onr to 
an cc;clcsiastical benefice, for money, gift, rc,rn1·d, or be· 
nefit. 

lly one of the canons of 1603, evrry pcrRo n before his 
a<lmission to any ecdesiastiral promotion. shall. ')C'fni·e 
the ordinary. take -.u1 oath. thathe h:\'i made no 1monia
cal ci111u-act, promi-,t·, or payment, dit•cctly or in ,!i r('cth. 
by hlmo;;elf ur any other-. fur the ol.itaiuing of tho said 1u~1· 
motion; and that he will not aftel'\rnr.l'I perform 01· sa
tisf~· any such ~ind of 11aymrnt, contrart, 01· p1·omisl·, 
l.ly any other "lthuut has knowl1•1lge 01· r <i nsrnt. 

To l>urcha~e a 111·rsrntation, t111· li1ing being actually 
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var.mt, ls orirn ru11l notol'iou'i simon)·; this being cl:. 
preii~I) ill tl1l' fa ce or the s:awtc. M tHH'. 914. 

The s .1 lt· tif an a1lrows:rn, during a \'ACanry, is not 
\\itl1i11 tlH• ~tatult· of sinurny, ".:'S tile sale of tlie next 
111·csc11tati1111 b; I.Jut it iS' rnid lJy the common law. 2 
JJlo1ck. 22. 

A lJom1 of rcsignatiun is a bond gi,•en by the person 
intrndHl to be pl'l'SC'lltl'<l to a bl'nrfice, "itl1 condition to 
rc~ign the samc, and is special or general. The con
dition of a spec ial onr is to resign the bt· ncfi cc in favour 
of some rcrtain pc1·son, a., a son, kinsman, or friend 
ol the patrn11, when he shall be capal.Jlc of taking the 
samr. lly a genr1·al bond, the incumbent is bound to 
J'CS ~II un the ITfJllCSt of the patrou. 4 nae. Abr. 470. 

A IJ1111tl \\ itli condition to 1·csign within tht·ee months 
nrtc1· being n·r111csted, to the i11tcnt that the pntl'On might 
p1·csr11t Iii~ son "hen he should be ca pal.lie, was held 
guud; am.I the jutlgmrnt \\ac; affirmed in the cxchequer
chan1bc1·; fo1· a ma!l may, without any colour of simony, 
bind liimsrlf fo1· good reasons, as if he takes a second 
bcncficr, or if he is 1101H·rsident, or that tlic patron prc
ISl'!lts his son, to nsign; but if the condition had been to 
let tl.e pat1·on have a lease of tho glebe or tithrs, ot· to 
pay a sum of tHOllt'), it would ha,·e been si111011iaral. 

SIMOOM. A wind lll' haze was obscrvrd by Mr. 
nrncc, in t he cours~ of' his travels to disc°''c1· the sources 
of the l'\ ik, \'Iii ch is su11poscd to be in some respects 
;rnalugous to the sirncco. It is caIJcd by l\lr, Bt·ucc the 
8i111nun1, :l.ml li·om its effects upon the lungs. we can en
tertain Out little doubt, that it consists chiefly of carbo-
11ic acid gas in a very tlrnse state, and }JCl'haps mixed 
with some olhC'I' uoxious exhalations. 

[11 tlic same desr1·t M1'. Ill'ucc observed the astonish
in,t; phcuomcnon of mo,•i11g pillars of snnd. which arc 
prul.t:~bly the effects of a numbrr of whirl" inds in those 
torrid ng_iCtns. As the drscription ' of thrsc pillars is in 
some df'grcr blrmlec.J wiih that of the si11100111, we shall 
extract the passage. In relating the pu:iculars of his 
jnurucy acru~-, a cel'taiu pa1·t of the deserts of Africa, 
. i\lr. Brnre obsc1-ns, "\\ e \\C'l'e hCl'c at once surpt·isrd 
am\ t1:nifircl b)' a sight su1·ely one of the most magnifi
cent in the world. In tliat v~1st expanse of dcsCl't, from 
wcstaml to the north.wl'Stof us, we saw a number of pl'o
.tli~ious pi11ars of saud at diflCrent distances, at times 
mu,·ing with s1·rat crle1 ity, a11<l at othc1·s stalking on 
with a m;ijcslic sin\\ 11ess; at inknals we thought they 
were cumi11g in a Yery fr" minutt>s to on1·\\ lirlm us; and 
small 'luantitirs of sand did actually more than unce 
reach us. Again they wo:iltl ret1Tat so as to be almost 
out of sight, their tops rearhing to tlic vt·1·y c1ouds. 
Thnc the tops oftt'n srpnratrtl f11un the bodies; aml 

-'these. onre UhJuinrd, displ'l'scd in the air, and tlid not 
nppcnr more. Sometimes thl'y were lmikl' Il neal' the 
middle, as if sti·w k witli a hll'gc cannon-shot. About 
noon they hrga11 to :l.drnncc \\ ith cun.,idt•1·able swiftness 
upon uc;t lhf' wind hr in.~ 'rry strong at north. .Elrven 
nt' them rangr cl alougsiflC of us al.lout the distance of 
tltt·re milt's. Tllr gr1·att·"t f!ian1drr of the la1·grst ap. 
aiearcd to mr at that tlisraucc a<; if it would lllNtsu1·e ten 
;cl' I. 'l'hf'y retired from U!i '' ith a wiml at suuth ca!-it, 
rt',,~·ing au rnqH·r~sion upon m~ miujl to whirli l can ghe 
.,., . uarnt', tliun~h s111·t•ly Ullf' ingrcdirnt in it was fear, 
11·itJ1 a cQ11~idc1·able deal or 11 ontlcr antl astouishment, It 
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wns in vain to think of flying; the swiftest horse, or 
fastest-saiJing ship, coultl lH• of no use to carry us out of 
this danget'; ant.I the full persuasion of this 1·itetted me 
a., if tu the spot where I stu11d, and let the camel~ gain 
on me so much in my state of lamenrss. that it was with 
sorn 1 1liflirultJ I coulil overtake thrm." 

Sl~ll'L~:, in music, a tl'rm applird to that counter .. 
point 111 which note is set aJ;.linst 11ntr, and whirh is rall
rd simple, in np1>osition tn more elabo1·atc composition, 
known by the namf' of figurativr rountt•rpoint. Simple 
fugur, or simple imitatio11, is that st) le of cum position in 
which a single subject is adopted, or some partial rch() 
]ll'rsen•cc.J among"it th~ several parts. Tlii!i word in the 
music of the last age is lrrqurntly used in contra.tlistinc. 
tinn to c.Juublc, applied to v;.1ri<ttions, as doul>le I, duulJle 
2, &c. and signifies thr 11lai11 motivo, 01· su1Jjec1, on 
which the va1·iations arc fo111ulr-1J. Simple cadenrc is rhat 
in which then ·tes arrrqual 'h1·1Jt1gh all the pa1·l!i. Sirn. 
pie concords arc those whcr1•in wr heal' only two 1111tl')f in 
consonance; and simpl r inh'r\'als are those in whkh na 
pa1·ts 01· di,•isions arc sup110sccl, and \\ hich the anLitnt 
Greeks railed tliastems. 

Sn1r.LE SouNo, a pu1·r. nnmix<·tl, single sound. Some 
thcol'ists will not alhm that there jr-;, 111usical1J sveakiug-, 
any such sound in natul'l'; but asset·t 011 lh~ confr.u') tl1Ht 
cvr1·y sound "hich is p1od11crd is :it least accumpauicU 
with its twelfth and seveutcrnth. 

SntPLE, in pha1·mary, a bCncraJ name gh<·n to all 
herbs 01· planli;;, as having cad1 its pa1·ticular virtue, 
wherrl>y it brcomes a simple remedy. 

SIMPLE SunsTANCEs. Sre Eu:MENTs. 
Sli\11-iLICl'l'Y, i11 composition, a na.tul'al t1n:l.dornr1I 

melody, or incomplt'x combination of parts, in" h1rh the 
composrr enl.lravours, 1·ather l.Jy lhe force of hi~ genius 
and fef'ling than the refinrmcnt or srience, to awal..l'n the 
soHrr passions, 01· rouse the mind to art.lour. In per
fol'lnaucc, simplicity is that rliaste, unaflected stylr, 
which, rejecting all ''ain and unmeaning Oourish, only 
aims at conv<.·J ing thr ideas of the composer, without 
diSct111·Lling thl' p111·ity of the text • 

SINA!'IS, 11nistard, a genus of plants belonging to 
the class of tctr·adJ namia, antl to the or<.lt>r of siliquosa, 
and in the 11atl1l·al S)Stcm rang('d under the 39111 urt.11'1', 
siliquosre. 'Th<' calyx consists of four expanding strap
sliaped d<'ci<luous kavcs: the ungues or bases of the pe
tals are straight; two glandulrs between tl1e shortrr sta
mina and pistiBum, also between the longl'r anti the ca
IJ X. Thel'e arl' 19 sprcies, three of 1hrm 11atins of 
BJ'itai11. 1. 'l.'he alba, 01· white m11sta1·t.1, \\ hich is gene .. 
rallf cultivated as a sal:.uJ.hcr·b for wintrr a111I spl'ing 
usr. 2. The nigra, or cummon mustal'd, wliirh i~ frc .. 
'[Uc11tly fouml growin.~ natu1·ally in many puts of Dri .. 
tain, but is also cultivaterl in fitltls for tl1c Sl'C'tl!-1, of 
wliich tile sauce calkd muota1·d is matJc. $. 'l'lie ancn
sis grows uaturally on arable laud in many p1u·Ls of 
Britain. Tiie seed of this is rnmmonlv sold u'iitler the 
title uf Durham mustard sef'il. Of tl;is therf' arr two 
Yarit·ties. if not distiurt specks; the one with rut, lhe 
otl1r1· with entil·e, lea\'1·s. 

:M11i;ta1·d. hy its p1111_1.;rnry. stimulates thr solid'i; and 
hrnre is 1Trnmmr11<l1·d fol' rxciting appf'tift', as~isting 

digrstion, pro;m•1ting till' flni1i S('Cretions, a~1tJ for tli.r otli .. 
et• fJUl'JJOses of tile acrid plants callctl antiscorbultc. lt 
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imparts its taste and smell in perrcction to aqucons li
quo1·.!i, and bj distillation with water yields an csscnt.ial 
oil of' great acrimony. To rectified spirit its seeds g1"e 
out Hl'J little citlic1· of their smell or taste. Subjected 
tu the press, they yield a considerable qnantity of mild 
in~1pi<l oil, which is as free from acl'imony as that of al
monds. They are applied as an external stimulant to 
henumbcrl or parnl)1 tic limbs, to parts affected with fix
ml rlieumatic pains, and to the soles of the feet, in the 
]ow stage of acute diseases, for,raising the pul!-ie: in this 
intention, a mixtnl'e of equal parts of the powdered 
8Cccl!1 and crumb of bread, with the addition sometimes 
of a little l.H'tlised garlic, is made into a cataplasm witll 
a s11flicil'nt quantity of vinegu. 

SIN Al' ISM. See PHARMACY. 
SIN Cll'U1', in anatomy, the fore part of the head, 

reachi11g from the forehead to the coronal suture. 
SIN~, 11r rights'ine of an arch. SeeTn1GoNoMETRY. 
S1NE-cu1u~, is where a l'ector of a parish has a vicar 

undel' him cudowcd and charged with the cure, so that 
the rccto1· j .., not obliged either tu <lo duty or residence. 

SJNE·DIE, witliout day, in law, a term frequently use<l 
in our lH'O('.ccdings at commo n law; as when judgment is 
giYen i1J;ainst tlic 11laintiff, hr is said to be in miset'il:Ol'
dia pro fnlso clamore suo; so ,,·henjutlgmentpasses fo1· llic 
dl'f~mlant, it is r.nterc<l eat imle sine <lie, being as much 
as to say, he is dischal'gcd, 01· dhimisse<l the coul't. 

SIN I STE I{. See H >:RALDUY. 
SINKING FUND, in political economy, a portion of 

the public l'Cvenue apprnpl'iatcd to the 1·r<luction or t..lis
charge of the public debts. As the funding system had 
l.Jecn adopted iu other countries long before it was l'esort
c<l to in GJ'C•at D1·itain, a JH·ovisfou of this kind h<1l'. a11-
pcared necessary at a much earlier period, and hat.I l.l ccn 
establislird in Holland in 1655, a11<l in the ecclesiastical 
stale in 1685. These funds wel'C both formed Liy rcll uc
ing lhc interest payable on the public debts, and appro
priating the annual sum thus saved to the gl'adual dis
charge ot the Jll'incipal. 

In the 1·eign of king " 7illiam, when the mode of pl'o
viding for cxti·~101·cli11ary expenses by incurl'ing publ.ic 
debts, wliit.:h has Liecome so gcne1·al, was first adopted m 
this rouutry, the pa1·ticu)ar ta:x on which money was bor-
1·owed, gencra!Jy p1·oduccll much more thau suJlicicnt to 
1rn.y the annual i11tcrcst, and the su1·11lus was applied in 
sinkiu.i; or discha1·ging the principal, which was grne
J"aliy etlectcd in a few years. Jiad this plan been pul'sucd 
thcl'c never co ulcl have been any very great accumula
tion of puUlir debts; but, as the expenditure incrnased, 
and the ucccssity of loaus of still greater amount became 
more frl1 que-nt, it was found suft.iciently diliicult to pl'o
vide effectually l'ol' tht' ycal'ly interest of the s ums llrns 
bo1·1·0\Hd; anti thr l'<'Jl3) ment of the pl'incipal was eith
er put offt9 a dist.mt pc1·iod, or left without any }1l'O\'i
siou to tlie r hant.:c oJ' more flourishing times. 

Some of the efft:cts of an accumulating imUJic llebt 
soon became c' idl'nt in tile discount at wh ich all go,·
c1·11111t:nt !3erul'ities sold, and in the diflicultics l'Xpc1·it:nc
l'd i11 JU'o' iding li.11· tile annual expendit111·e; tile prop1·ie
ty or 1·rduciug, and ('\'l'll of\\ h,1llj discharging, the <ll'bt, 
\ms gt·ut•rall) ark nu\\ lcdgt•d; and the plan ot' a sinking 
fund Hry si111ila1· tu tl1at which was afte1·\\a1·ds adopted, 
was recorumendcd in a 1iamp!Jlct 11ublished m 1701. ln 
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1713 Jlir. Archibald Hutrhc,on l·l'rsrn!rd to George I. 
a plan for vaymt:nt of the pulJlic dclJls. In t 715 ditre1·ent 
111·ojects for this purpose wne published by .h:<lwar<l 
Lrigli, M1·. Af"gill, and othf'l's. And i11 I:' 17 a plau for 
the gradual discliarge of' the deut w,,. ac111ally adopted, 
which was aftel'wanls grncrally kno\\ n by tho apjiella
tion of tlie sinking fund. 

The country hac..I l.Jecn eng2gcd in an expensive \\ar 
duril1g neuly the whole of tht• l'eign-of queen Anne; antl 
it Jiad been found impracticalJle to 01Jtai11 the lar·ge sums 
l'equit·ed, without paying, in most instanc<'s, a \'C l')' high 
interest; Out upon the 1·etul'll of peace the cu 1Tent rate 
of i11te1·est lowered co11siUeraLly, which procct•drcl in 
]>at·t from a real im:reasc or the national c;.1pital, as well 
as from loans to government qf any £Tl'at amount Licing 
no longer necessary. It was tl1e1·cfo1·c deemed a 111·011e1· 
oppol'tunity for effecting a !'eduction of tlw liigli intel'cst 
payable to the public credito1·s, anll of rs1ablislii ug au 
effectual pla11 for rcduci11g !Jy d<•g1·rrs the dcuts uf the 
nation. Accurdingl), url. the 20tli of May, 1717, gene~ 
ral Stanhope, \\ lio \\as then fi1·st Jo1 ll of the tl'Casury, 
nn<l chancell or of the cxcbt:qucr, submitted to pal'liameut 
the terms of a 1n·oposed agrccmrnt with the bank of 
Englaml and the South Sea compauy, by "liic;h the in
terest was to LP. reduced from 6 \ll 5 pc1· cent. un the 
capitaJs of these corporntions, who were the p1'incipal 
publiccl'edilol's, and who \\Cl'elikc\\ise to furnish money, 
if it should IJe m·cessal'y, for }Ja) ing off s11d1 in<li\'iduals 
as should 11ot a.gree to a similat· recluctinn of tlir. inter
est payable to them. The total anuual i11te1·t·st sared to 
government Uy tl1is transaction was 110 less than s2S,5GOl. 
1ss. 7;}d. 

The different funds on which most of the ]Jublic dcuts 
hatl been <.:l1a1'ged were consolitlatrd; and tlic 111·odurc of 
all the pc1·manent taxes was c.1istlnguished into only three 
fuuds, called the aggn•gate fuml, the South Sea fuml, 
aud tlie g(•neral fuud. From these tlt1·cp funds tlJt• iutcr
est of all the public dclits was payable; and tlte cxcl'ss 
01' OVt'l'}llUS bcyo11d the paymcuts With Which each rund 
was .charged, w~s to he u approp1·iatl'd, nsc1'\'ed, am.I 
applied, to a11<l tor d1scha1·g111g tl1c p1·i11cipal and inter
est of such 11ational debts and inc11mli1·a11crs, as were 
incunct..1 before tJ1~ 25lh day of Dcc:eml.Jel' 1716, and ai·e 
(]eclared to b~ naho11al drl.its, an? wc1·c provided fui· by 
act or acts of pal'iia111ent, t~ lie d1~chargrd there\\ ith, or 
out of the sa1111.•, aull to or tor nuue other t!SC' , intrnt, or 
1n11·1~ose, \\hatsoeve1"" This co11stitutrd the si11kin"' fun cl· 
~nd a,s the plan. Ol'igi11atc<l wliih· si1· R1•lil' l't Walp<~<' wa~ 
m ufiJce, he rla11ned mu ch houour as the falht•r of it· but 
it is e\'itlent 1liat it required 110 invention, aud but iittle 
judgment, to adopt a 111casu1·e wl1id1 hall bl'C 11 fouucl cf
ficaciows in other cuu11u·ics, which had been pnhlidy 
rec~mmen<lell su~ne ~Cal's beforr, aud the utility of 
wluch "as so ob nu us, tliat not tu lian adopfl'd ii. ,, hen 
the 1·eduction of iuterest rrndel'l'd it so practit:ablr. and 
when an example had bt>en set in tlir establishment of the 
?g~rrgate f~mtl, would have bec•n iucxrusalJh·. It was, 
111 tall, noti.11~1g m orr.t11a n app1·opii.tti11g grnrt·ally tlic 
sm·11Iuses ~I lu11ds \\111<:11 \\r1·e bcl'u1·e c.'stab ll~lird. to tho 
uses to wh.1ch the g1·eatcr pa1t had before bel'll specifical
ly apjll'opnated, 

For a few years the fund \\as stl'irtly applied to the 
pul'poscs for wlacb 1t was rstalilisbcd; :1uli so well wcrn 
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Her nnturr ancl impol'tan rc tl1~n 11111.lcrstood, that rather 
than e11noarh upon it, moue) was at the same time l..1Ur
rowrd for l'Xtr .. wrdinarJ expenses. Tl.is prrsc,·r1·ance 
was howen.•1· of no long duration; in 1722 it" as made a 
collatnal secu1·ity for the inte1·est of a million raised by 
cxL hcqun l.lills , "l1ich lll'rpared the way for more direct 
encroachment~. Jn 1:'"24 the sum of t5,l44l. 19s. was 
fa"-rn from th e furnl, to make good the loss to the 
trt> <1s u1 ·) from the l'Cduction of the value of gold coin; 
and "ithi11 l\\C•h ·c years from its establishml!nt it was 
c harged "ith the intcrrst of' new loans. In 17 JS the gross 
sum of half a 111illion was taken from it towal'ds the sup
plit·s, at \\hich time the medium annual produce of the 
furnl fut· fi\'C years had IJeen 1,212,oool. This amount, 
with its 111·ope1·i11crease, ~vouhl have been amply sufficient 
f01· tile discharge of the drht which then existed, but 
the alienation of it was continued; and Dr. Pl'ice has 
shO\\ 11 that nu g1·eater part of the pulJlir debt than about 
eight millions and a half was discharged b) the fund 
from this pel'iod to the year 1786; wheA, in conscr1uence 
of a nrw arrangement of the i>ubllc accounts, the distinc
tion of the diff<•rent funds alJove.mentioned was abolish
ed, and the produce of all the permanent taxes included 
under one gene1·al head, called the consolidated fund. 

One of the objects of 1his arrangement was to Jay the 
foundation of a new sinking fund, formed from the gene-
1·~1 surplus uf the re\'enue, and consisting, like the oltl 
fund, in the application of the principle of compound in. 
terest. Among those whom Mr. Pitt consulted on this 
occasion, he partirulal'ly sought the advice and assis
b.nce of the late Dr. Price, who communicated three 
plans, which he conceived to be best adapted for carrying 
into t'Xerution a measuJ"e that he had so ol'ten u1·gr1l in 
his diffrrent pulJlirations, particularly before the Ameri
can war had swelled the puhlic dehts to what then a1•
peare1t to be a hopeless magnitude; it was one of the 
plans thus communicate~, which. was aft~rwards ad?pt
cd, but with some alt£'l'ations winch cons1deral.lly aflert
cd its rfficacy, and which it has since been found neces
sary to correct. By the act which was passed for carry
ing this scheme into execution, 26 Geo. 3. c. 31, the an
nual sum of 1,000,ooot. was i1Iaced in the hands of com
missionrrs, who arr, the speake1· of the house of com
Jl}ons. the chancellor of the exchequer, the maste1• of U1c 
rolls, the acromptant-general of the court of chanre1·y, 
and the governor and dr1mty-governo1· of the bank, for 
the time being rcs)lectively. This millien was to hr issu
ed in four equal quartedy payments, and to be applieu 
either in paying off such 1·edeemable annuities as Wt're 
at or above par, or in the purchase of annuities below 
pa1'o at tht' mai·krt-pr·ice. 'l'he dividends on the sums re
drcmrd or pu1·rhasf'tl \\ilh the annuities for livrs 01· t~1 ms 
that should fall in or expire, and the sums which might 
be santl IJy any \'eduction of intel'est, were to I.le added 
to thf' fund, which was thus to continue i11c1·easing till it 
amounte<l to four millions annually; this it was comput
ed would I.le in about 26 years, when upwa .. ds of 56 mil
lions of stock would ha\'e been 1·edeemcd, from which 
time the tliriden<ls on such capital as should afterwards 
lte paid off or pur·chased by the commissionet's, \\ ith 
such annuitil'"s as might fall in, were to be at the dispo
'al of p.11fo1me11 t. 

Oo the 17th of February, 1792, l\1r. Pitt proposed 

that tho snm of 400,0001. should be i.sucd in addition 
t? tl -r miJ~ iot~, t'o1· the t1<1r1)osr 111 arrC1lrrati11g the o)'el'a~ 
tao11 . f tlus fund; and fi•ate tl, that in consrqurnce of this 
aurl 1,1 tm·e intended adtlitions, it might hr rxpected that 
25 millions of S per cents. would ht' paid off by the. year 
1800; and that in the ) ea1· 1808, the fund would amount 
to four millions per annum, being the sum to which it 
was thrn 1·csu'icted. llut the most important improve
lli('nt was a provision, that whenever, in future, any 
sums should be raised by loans on perpetual l'edeemable 
annuitif's, a sum equal to one pet· cent. on the stock cre
atr<l IJy such loans, should be issued out of the produce 
of the consolidated fund, quartel'ly, to be placed to tho 
account of the commissioners, who were to keep a SC'pa
rate account of the stock l'edeemrd by tliis new fund 
which was not to affect the accumulation of the originai 
fund. By these means tho immediate 11rogress of tho 
fund was quickened, and future loans were put into a 
regular course of redemption. 

The injudicious restriction of the fund to four million• 
per. ann~1m, \\as <lone away by an act passed in 1802, 
winch directed that the produce of the two funds should 
continue to accumulate, without any limitation as to its 
amount, and be from time to time applied, according to 
the former provisions, in the redemption or purchase of 
stock, until the whole of the perpetual l'edeemable annui
tirs, existing at the time of passing tho act, shall have 
born complrtely redeemed or paid otr. At the same time 
the usual annual gl'ant of 200,0001. in aid of the fund, 
was made a per·manent charge, to he issued in quarte1·ly 
payments from the consolidated fund, in the same mannrr 
as the original million per annum. In consequence of 
these improvements, the incrrase or the fund has IJecn 
much greater th~n it was 01•iginally estimated; and its 
total amount, with the suurces from which it arose, was 
on the 1st of Fehruary, 1806, as follows: 

Annual charge by act of 26 Geo. III. l.1,000,000 o 
Ditto! ~ 2 Geo. III. 200,000 o 
Annuities for 99 and 96 years, expired 

179i 54,880 14 
Short annuities, expired 1787 25,000 o 
Life annuities. unclaimed and expired 50,308 6 
Dividend on 98,386,402! at 3 per cent. 2,951,592 I 
flitto on 2,617,400/. at 4 per cent. 104,696 o 
Ditto on 142,0001. at per rent. 7,100 O 
One per cent. on capitals created since 

1723 1.3,202,672 1 10 

Total 1.7,596,249 3 I 
This sum is exclusive of the fund for the reduction of 

the publir tleht of Ireland, funded in Great B1·itain, 
which at the above p{'riod amounted tu 479,531l. Ss. and 
of the fund for 1·eduction of the impnial debt, whicb 
amountrd to 55,960! 9s. 4cl. 

The commissioAers aJ'e dittcted by the act to make 
their put·chases " in equal J.Wl'tions, as nearly as may 
he, on every day (Saturd•)S aud Mond•)s excepted) 
on which the same shall be u·ansferable." So that they 
purchase on foul' days in every week in which there are. 
no holidays. Tliry are empowe1·ed to snbsrribe towards 
an) public loan. to be raised by act of parliament. upon 
per11ctual annuities, subject to redemption at par: and 
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an account of the sum• issued to them, and of the stock 
purcl1as1·fl to the tst of February in every year, is to bo 
a 11 nuall) laid iefore parliament on or before the 15th of 
Ft·bniaJ'y. 1'lte (rnrchases, at first, were ft.11 made in the 
3 1>e1· ccn .• 11rob3.bly with the view of redeeming the five 
per cent<. if the state Of the public funds sh.ould render 
such a measure practirablc, or of inducing the proprie
tors to agree to a 1·elluction of the interest at the time 
whc• they should beco me redeemable. 

The progress of the fund from the commencement of 
its operation on 1st August 1786, to the 1st February 
1806, will appear from the following statement of the 
total amount of the stock redeemed by the commission
ers up to the latter pt'l'iod. 

Consolidated 3 per cent. annuities. 
Reduced S per cent. annuities 
Old South Sea annuities 
New South Sea annuities 
Three per cents. 1751 
Consolidated 4 pe1· cent. annuities 
Navy 5 per cent. annuities. 

l. 39,922,421 
51,493,981 
S,492,000 
2,783,000 

695,000 
2,617,400 

142,000 

Total I. 101,145,802 
The total su111 which had been paid for this amount of 

stork, was 62,642,7821. 7s. 10d. the consolidated 3 per 
crnts. having been hought up on an average at 6 ll. per 
cent. and the reduced at somewhat less. 

The lll'Ogrcss already made by the fund, and the im
portant elfoct it has bad in supporting the value or the 
government securities at a time when it has been neces
sary to borrow unprecedented sums in almost every year, 
sufficiently demonstrate the great utility of this measure. 
As its increase will be continually augmenting, it will, if 
steadily persevered in, and faithfully applied, become 
ultimately capable of discharging a debt of any amount 
which it is possible to sup1,ose the couutry will ever be 
encumbered with. 

lt has been shown that the fund, including the prol·i
sion fur the reduction of the debt in Ireland funded in 
Great B•·itain, and for the imperial loans, amounts at 
present to upwarcls of eight millions i>er annum; and as 
the stock has been bought up at little more than 60 per 
cent. the money has been improved at nearly 5 per cent. 
interest. It is neither desirable, nor to be rxpected. that 
it will alwa) s be possible to invest the produce or the 
fund at this rate of iuterest; but it will be..ehown that if 
the fuud is never diverted from its purpose, its effects 
will in time be almost omnipotent, pal'tir.ularly when it 
is considered that the following sums arc money, and 
consequently much less than the nominal capital of stock 
that would be hought up at any of the current prices at 
which these securitirs have been for many yea1·s past: 

Amount to which the prc~ent sinking fund of eight 
millions per annum will accumulate if improved at 4 or 
5 ttcr cent. compountl interest. 

I 4 per I 5 per 
cent. cent. 

Years. I Million•. I Wi-;;;; 

Ill 1810 I 39 I S4 
1820 146 156 
1850 I Sl2 S56 
1840 ss8 I 680 
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1850 I 923 I 1209 
1.1160 1465 S?OTO 

! :~~ I ;:~~ I ~~~~ 
: ~~~ I ;~~~ I 1 ~~~~ 

SINN EI', on board a ship, a line or string made of 
rope-yarn, consisting gcnHally of two, six, or nine 
strings, which arc di,·ided into three parts, and are plat
ted over one another, and then beaten smooth and flat. 
with a wooden mallet. Its use is to sa..,·c the ropes, or to 
keep them from galling. . 

SINOVIA. Within the capsular ligaments of the dif
ferent joints of the body, there is contained a peculi~t· 
liquid, intended to lubricate the parts to facilitate their 
motion. The only analysis of sinovia is of that takell 
from oxen. 

The sinovia or the ox, when it has just flowed from 
the joint, is a viscid semitransparent ftuid, of a greenish
white colour, and a smell not unlike frog-spawn. It \'Cry 
soon acquires the consistence of a jelly; anc.l this happens 
equally whether it is kept in a cold or a hot temperature, 
whether it is exposed to the air or excluded from it. This 
consistence docs not continue long; the sinovia soon re
covC'rs again its fluidity, and at the same time deposits 
a thready-like matter. 

Sinovia mixes readily with water, and imparts to that 
liquid a great deal of viscidity. The mixture froths when 
agitated; beco mes milky when boiled, and deposits some 
pelhcles on the sides or the dish; but its viscidity is not 
diminished. 

When alcohol is poured into sinovia, a white substance 
precipitates, which has all the pro1ierties ofalbumen. One 
hundred parts or sinovia contain 4.52 of albumen. The 
liquid still continues as '' isrid as ever; but if acetic aci' 
is poured into it, the visci~ity disappears altogether, the 
liquid becomes tran~parent, and deposits a quantity of 
matter in white threads, which possesses the following 
properties: t. It has the colour, smell, taste, and ela!iti
city, of vegetable gluten. 2. II is soluble in concentrated 
acids a11d pure alkalies. 3. It is soluble in cold water; 
the solution froths. Acids and alcohol precipitate the 
fibrous matter in flakes. One hundred parts of sioovia 
contain l t.86 of this matter. 

When the liquid, after these substances have been se
parated from it, is concentrated by evaporation, it de. 
posits crystals of acetat or soda. Sinovia, therefore, con. 
tains soda. Margucron found that 100 parts of sinovia 
contained about 0.71 of soda. 

When strong sulphuric, muriatir, nitric, acetic, Ol" 

sulpl111t·ous add, 1s pouretl into sinuvia, a number of white 
flakes precipitate at first, but they are soon re-dissolved, 
and the viscidity of tlw liquid rontinurs. When these 
acids are diluted with fi\'e times thei r weight of watrr,, 
they dimini'ih the transparency ofsino\•ia, but not its vi• -
cidity; l>ut when they are so murb diluted that their acid 
taste is just perceptible, they preripitate the peculi,1r 
thready matter, and the viscidity of the sino\·ia disap
pears. 

When sinovia is ex11osocl to a dry atmosphere, it p:ra
dua~ly evaporates, and a scaly rrsidu11m rrmains, in wliirlt 

~~.~;~ c~;.,~~·!:~i~"c:,y;~~J~ a:~,~~r~~u~T=~~~~e ~';;e"C~:~~ 
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urccl pa1·t• of s ino,ia contain auout !.~5 of this salt. The 
saline effion•scc nce is t~nbonat of sotln. 

Si1111\'ia soon pntrC'fh's i11 a moist atmosphere. and dur
ing the. put1·cfar tion an1monia is exhaled. 'Wlirn it is 
dic;tilll'd in a retort, tlir1·e cumes onr, first water, wliirh 
soon pul1·1·ri <'s ; tlirn wate 1· containin;; ammonia; tln·n cm
pyreunrntic oil anti nu·li onat of ammonia. F'rom the 1·e
siduum mu1·iat and carl.rnnat of sod a may be cxh·actctl 
by rixiviation. Sino\ in is romposrd of 

11.86 fibrous mattet· 
4. 52 alhurnrn 
l.75 mu rial of soda 

.71 soda 
. 70 phosphat of limo 

80.13 watrr 

100.00 
SINUATED LEAF, Soc IloTANY. 
SINUS. Sl'e ANATO:\tY. 

S1Nus. See Suua1rnY. 
SIPHON, or SYPHON. Sec HYonosTATics. 
SIPHONATHUS, a genus of the tctramlt-ia monogy-

nia class and order. 'The corolla is one-11ctalled, v~1·y 
Jong, funnel-form, infel'ior; berries four, onc-secdtd. 
There are two species, herbs of South America. 

SIPHON IA, a genus of the class and ordot· monrocia 
monadelphia. The calyx is one-leaved;. no corolla; male 
anthers five; fem. style none; stigmas three; rap. tl'icoc
cous; seed one. There is one species, a tree of Guaiana. 

Sll'UNCULUS, or tube-worm, a genus of insects of 
the order verm<'S intestina: the generic cl1arater is, body 
round, elongated; mouth cylindl'ical at the end, and nar· 
rower than the !Jody; aperture at the side of the uorly, 
and verucifo1·m. 'l'here are two species: the S. nudus, 
inhabits the Eu1•opean seas, under stones, and is eight in· 
ches long. The S. saccatus, bot.Jy covered with a loose 
skin, and rotmdcd at the lower end: inhabits the Amel'i
can and lmlian seas. 

SIREN, a genus of amphiuia, of the order meanies, of 
which there al'r. the folowing species: 

1. Siren lacer·tina, or eel-shaped siren. This species 
stands eminently distinguished in the list of animals by 
the ambiguity of' its characte1·s, which are such as to have 
induced the great Linnreus to institute for it a new or
der of amphibia, under the tittle of meantes; an order, 
}iowevcr, which does not stand among the rnst of the am
phibia in the Systema Naturre, but is me11tioncd in a 
note at the end of the second pai·t of the first volume of 
that work. 

The genus with \\ hich the siron has the greatest pos
sible affinity, is the lacer'ta or lizard. It even· ve1·y 
much resembles the larva, 01· first state, of a lace1·ta; 
and it is still doubtful whethn it may not really ue such: 
yet it bas 11ever been observed in any other state, having 
two feet onl), without any appearauce of a hind pai1·; 
the feet are also furnished with claws, whereas the larvre 
of all the lacertre arc observed to be without claws; or, 
in the Linnrean rhrase, digitis muticis; the mouth has 
several rows of sma1Jish teeth: the body is eel-shaprd, 
but slightly flattened beneath, marked on the sides by 
several wrinkles, and slightly compressed toward'i tile 
extremity of the tail, which is edged with a kind of soft 
Ji.kin 01· adipose fin; on each side the neck are th1·ee 
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r:rn1ifie<l branrhial procrssrs, rrsrmblng, on a larger 
sralc, thost• helongi11g to tl1e Ian;\ of' wnl<'l'·lll'\\ t~; and 
at the base arc t/ie 011rnings iuto the g ill::;: the(') l'S aro 
' ' ('I') small and blue. 'l'hl· gcncl'al colo111· of thr animal 
is a ckl'P ui· blackish brown, scattcrrd onl', rspecially 
011 thP sides; with numerous minute whitish specks. Its 
size rn•al'ly <'quals that of an crl, being frrquently found of 
the length or more tha11 two feet. It is a nati. e of North 
Aml'l'ira, and mare particularly of South Carolina~ wlinc 
it is nut Vl'ry uncommon in muddy and swampy pla<·es, 
Jiving gcnrrally under water, but somctim('S appraring 
on land. It has kind of a squeaking 01· singing voice, 
for wliirh reason Linnreus distinguishl's it by the title ot' 
sire!'· See Plate CXXII. Nat. Hist. fig. 567 . 

It remains to be aildcd, that the siL·en, if thrown on 
the ground with any drg1·ccofviolcnce, has bt'en ob~crv
de to bre.ak in two 01· th1·ec places; in this particula1· re. 
sembling the anguis fragilis, or slow-wn1·m. It is also 
propel' tn obst·1·ve, that 110 liza1·d of "hi ch it may br sup
posed th ,· Jarva, has e\'c1· )'Ct been discovcl'cd in those 
Jmrts of Carolina wherr it is most r1 ·eq1lf'nt. The spe
cies to which it seems most allied is tile lace1·ta teguix:in 
of Linnreus, which is a native of South Ame1·ica. 

2. Sii·en anguina, anguinc siren. This singular ani
mal is found iu as singular a situation, being an inhaiJi# 
tant of the celebrated and romantic lake railed Lake 
Zil'knitz, about six Ge1·man miles fr()m LaUac, in the 
duchy of Carolina, in Austria. From this lake, which 
is somewhat more than a German mile in length, and 
half as much in breadth, the water 1·<'gula1·Jy rrtires 
dul'ing the summer, by 1111mer·ous subte1·1·1rneous outlets 
or holes at the bottom; leaving the ground dry, and fit 
fo1· 11astui-e, the cultivation of millet, &f. &c. as well as 
for various kinds of hunting and other amusements; but 
in themnnthofOctoberitagain returns, with great forceJ 
spl'inging out of the 11assages before mcntionrd from a 
vast depth till the lake is completely flllecl. It is situat
ed in a hollow or valley, surroundct.1 by rocky and woody 
mountains, in which are rnst caverns, and is principally 
supplied !Jy eight rivulets l'Unning into it from the ad· 
joining mountainous rrginn. 

The species of siren at present to be <lescribecl is ex# 
tnmely rare; antl is found in the spring, and towards the 
decline of summel', in some puticular parts or the abo\'e 
mentioned lake; and c,ommonly meas111·es, when full
grown, from about ten to twelve or thirteen inches in 
length; the largl'st specimrns being nea1· tlirre quarters 
of an inch in diameter. It is cntil'ely of a pale rose or 
fiesh-culou1·, or even nearly white, rxcept the three pair 
of ramified branchial fins on ear-11 side the neck, which 
are of a b1·ight red or ca1·minc-colour. Its general sliape 
is thal of an eel; the body being cylindric, till .towards 
the end of thr tail, whel'e it becomes flat, and 1s atten
uated both auove and below into a kind of fally fin, 
scarct'ly distinguishaule from the rest of the tail; Urn 
skin is eYery where smooth and enn; the head of a some
what depressed form; with a lengthcnei.l, obtuse, an_d 
widish snout, and has no exteJ'nal eyes; the mnuth ~s 
moderately wide, and r111·nished with a r·ow of ver} mi· 
nute teeth; the ki;s arc about! of an inch in len11t11, the 
fore le.~s ueing situated almost ucl11nd the .brancl11al fins, 
aud the feet fu1·nished with three toes, \nthout any ap
pcal'anCc of claws; the hind Je5s at·e situateli at a great 
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distance backwards, t.iwards the commrnccmcnt of the 
tail, and at·e or the same appca1·ance with the fore-legs; 
but the feet have 011ly twc> toes, which, lik e those of' the 
rare feet, are destitute of claws. 'rhe motions of the ani
mal, when taken out of the watC'1·, :u·e, in general, ex· 
trcmcly slow and languid; as is also the case when kept 
in a vessel of water; but when in its native lake, it is 
sometimes observed to swim pretty hl'iskly, waving its 
body in a serpentine direction in the manner of a leech. 

3. Siren piscifnrmis, fi sh-forme<l si1·cn. This animal 
in its natural size is sup1nsed to be a native of Mexico, 
antl though perhaps no other than the larva or tadpole 
of some large Amcrica11 liza1·d, scarcely seems a less 
singulal' anti. ru1·ious animal than the siren lacertiua. 
In its general appearance it bears some rcscmlllance to 
the l a rva of the ran a paradoxa, but is ful'nishcd with gills, 
opening cxtc1·nally in the mann t>r of a fish; the openings 
arr v1·ry large, and the OIH'l'f'nlum or external fl ap is 
continurd from the siclrs of the head across the lht·oat 
beneath, so as completely to in!'lulate the head fro111 the 
bt•f"ast; the gills thernsclvrs cnnc;ist of four semicfrrnlal' 
bony or ca1·tilaginom1 arche'I. which are dcnt icula te<l or 
aerl'ated on their int<'Tnal 01· cn11ravc part, like tllQSC of 
fishes; on the oprl'rula nr cxtl'r11al Oaps are situated tlir·ee 
ve1·y large and elegant brancliia) fins or ramifi ed parts, 
Uivi11ed or subdi' id<-d into a vast numbrr of slc11de1· ot· 
capillary processes. In thf"SP. parfirnl ttrs it r1·semlllrs 
the siren lace1·tina, except that in that animal the ext(· 1·
nal openin,g to the gills is very i:-mall; the mouth is fu1·
nishrd in front with a row or extrem<'ly minute teetli; 
the tongue is Jar·~e, smooth, anil rot11HIPd at the tip: the 
rirtu . .;;, or gape, when the mouth is closed, app<'al's con~ 
sidrrrtl>ly wider than it really is, owing to a latl'l'al sul
cus pr icecding from earh corner to some distance; the 
frrt al'C cnti1·elv destitute of webs, and the toes arc f'ur
nic;hed with w~akish claws; the fore feet have four, and 
thr hind f<•et five toes. Exclusive of the grnrral co lour 
of the aninrn.l. the whole sk in. when minut~ly examined, 
apprars to he scattnccl over with very minnt~ white. 
sprcks, rcsemblin ,e; those on the surface of the siren la
ccrlirrn.. The. si41Cs of the bn1ly are mal'krfl by scve1·al 
stl'On~ rup::e or fu1·rows. and an imv1·rssed lateral line 
01• sulrus is continued f1·om the gills to the tail. 

SIRF.X, a A'"n11.c; ofin.;;ert~ of the hJ•menoptcraordcr. 
~rhe g"P11rrir ch~m1ctrr is. mouth with two sti·on~ jaws; 
fel'lt•1·s two, truncat<'1l; ;mtennre filiform. with more tlwn 
twrnly-f1111r ,joints: 11irrrer rx.;;erted! stiff', ser1·atcd; abtlo
mrn ~e.,.:;ilc, pointed; wings lanccolate., flat in alJ. 

"rhr lan•re nf the!ic insrrts arr of a lcngthrn rd, cylin
dr·ir apprar·anrr, living in thr drcayed p<H'ts of lrce~, on 
thf' suh~tanrr of' wliirh they frrtl; the f'f'\'!ialis. ns in the 
tt•nthrc 1le, exhibits tile limbs of the perfect insert in a con
tl'arfr1l state. 

,~ .. lie lai-~f'st sperie" i~ .thP . sirrx gi:~as of Linn reus, 
wl11rlt ~111·11ao;;,.es :\ hnrnrt 111 s1zr. and 1s priuripally nU
srr,·rcf 111 fhP nrii.d1bnu1·hnnd of' pines anc] other conife
rous trrrs: it ic; of a hli\ck rnlour._witli the ryt>s, thr Uasr, 
ancl lnwr~· half of the ab1lnnw11. Ur1g-ht oran.~r-yrllow; th!" 
thorax v11losr.. anti the winµ;i.; of h«H1sparrnt y1•1lnwic,h 
b:·q\\' 11: tl11• slit~~ or a tC'l'mill;1l tuhe i"i vP1·y co11sniruous. 

~'l:1~~~;;~·i;v~1t'~ ;~J~,~~1: ~:;;~~~ a;oi~~!'., a~\';d a i~1111~~~~~ 
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decayed firat •11d pines; at first view it bears some resem
blance to the larvre of the beetle tt·ibe, but is thinner irt
propo1·tion, and furnished at the tip of the ajltlomcn with 
a shui-t black spine or process. It changes to a c1·ysal is 
in July, fi1·s t enveloping itself in a slight silken web of a 
whithih cofour. If the change to chrysalis takes place in 
summer, the fiy procee<ls from it i11 the space of about 
three weeks; hut if at the close of autumn, the a!limal 
cc.ntinu('S in chr"ysafis the whole winter, emerging in the 
fullowing spring. The male insect is considerably small
er tl1an the female, and may be farther distinguished by 
the want of the caudal tube or process so conspicuous in 
the fomale insect;. the tip of tl1e abdomen is also of a 
hlack colour. The eggs, "liich are deposited by the fe .. 
male in the decayed pa1'ts of the trC'es above mentioned, 
are vel'y small, and ofa lengthened oval shape with point
ed extremities. 

Sirex culumba is an American species, and is dis
tinguished by its black body, marked by testaccous 
ham!s. 

'Si.l'ex pigmreus is one o~ the smallest of the European 
spcca·s, b1·rng. according ro Linureus , alJout the size ofa 
gnat, with a_ black alidomen, mark<'ll by tl11·ee yellow 
baruls, tlrn middle of which is interrupted. Jt is found 
in Sweden. There are seven s1iecics. 

SIRIUS, the DoG-STAR. Sl'c A _sTRONOMY. 

SI lll l! .M, a genus of 11lants belonging to the class of 
te.~ra11_d1·1a .an.d ul'der of monog) nia .. The calyx is qua
dufid, the1e 1s 1~0 corolla; the ncctarrnm is quad1·ipl1yl
~u11s, and c1·ow111ng the throat of the calyx; the gc1•1ncn 
is below tltc co!·olla; the stigma is trifi<l, the I.Jerry trilo· 
cula1'. Thc1·e is only one species, the myrlifulium. 

SlR.OCCO. The sirocco (so called by the Italians be
cause 1t 1s supposed to blow from Sy1·ia, and in the south 
ofFl'ancc the Levant winil) 1·escmllles in some of its ef
fec~s the h~rmattan, but diffc1·s from it in being extreme
ly 111salub1·rnus. It sometimes blows for several days 
togf'thr:1·, to tlicg~·eat .a1~ noyance of the whole vegctalJle 
and animal r1·eat1un; its mc<lium heat it calculated at one 
hundrrd_ anil twelve ~le.g1·ecs; it is fatal to vegetation and 
destructi"c to mn·n. ~m~J, and especially to stt·crngers; it 
dcp1·es!ics th~ ~p111~s Ill an unusual dcgi·ec; it suspends 
the pnwe1·-. of d1ges~1on, so tl1a t thnse who ventui·c to eat 
a he avy stq~prr \~l11le this wind pt·eva ils, are co mmonly 
found dea.11 r~ the_11· beds tl1 r next moI·n ing. of what is 
ralled an 1_m~rgestmn. The sick, at that atilictin"' pC'l'ioc.J 
:o!flm1111ly s 111k _under the p1·essu re of their dise~c;;es; and 
1! is customary •.11 the mo1·1iing. after this wind has con
t11111~d n whole night, to inquire who is dead. 

W r sl.1al1 no'; insert an acrount of this Ualeful wind,. 
from an intr1·est1ng wo1·k on the prrsrnt state of Sicil 

': Tl~e {'vii most to be dreaded in tra,·r1·s ing th~·e 
!'e~rnns _rs, prrhaps, tl1 e Sil'ncco, or sout1 1 wind, '~' liich it 
1s 11~:1 {!:mrd . blows from the borni11g desrr·ls of Africa, 
and 1s sometimes proclurth·e of dangerous ronc;;rqiierwt·s 
t? thn"I' "ho a~e exposed tn its fur·)-. During tho con
tmuanre nf this w1111l a ll natur·c appr:1!'s to I· ,.. · · ~ 
vrgt>ta_tinn wi~h~rs and dies, ihr ben st"i ofthr firi~111~)1~0

1~ \, 
the a1111nal s1.111·1ts ser:m too much ex hausted th atlniit ~f 
thl· lrnst hodilv rxer!l<1 n, a1HJ tlie S(Wino- J 1 •. 
of the ail' ~Pl"'."'' to he lost. The heatr:,'.~eJ:t~~ ·~·~ 
the most fc1·v1d weather µ1 SJ•ain or lllalta, and is felt 
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\\1 th pec uliarYiolcnce in the city and neighbourhood of 
Palermo. 

"The sernrntion occasioned by the sirocco wintl is ,·cry 
stl'iking and wondel'rul. In a moment the air becomes 
heated to an cxressirn degree, and the '"hole atmos
phere feels as if it was inflamed; the pores of the body 
seem at once npeued, and all the fibres re1axcd. Dn!'
ing its continuance the inhabitants of Palermo shut their 
doors and windows to exclude the air; anti whel'e there 
al'e 110 window-shutters, wet blankets arc hung on the 
in'iitle of the \\int.low, and the ser·vants are kept continu
ally employed in sprinkling the apartmrnts with water. 
No creature, whose necessities do not. compel him to the 
exertion, is to be seen while this tremendous wind con
tinues to blow, aud the streets and avenues of the city 
apprar to be nearly deserted. 

"The sirocco generally continues so short a time in Sici
Jy, that it srldom produces those complaints which are the 
consequence of' its sco·rching heats in several parts. of 
Italy, though its violence in those countries is murh m
fe1·ior to wltat is felt in this island. Here it seldom en
dures lo11ger than thirty-six or forty hours; a time not 
sufficient tu heat the ground, or the walls of the houses, 
in a very intense continued deg1-cc. It is commonly suc
ceec.led by the tramontane, or north wind, which in a 
short time restores the exhausted powers of animal and 
''rgctable life, and naturr soon assumrs her former ap
}Jcarancc. The cause of the sirocco wind has been rrc
quently attempt•d to be explained, nut the dilferent hy
potheses are 1>erhaps more to be admired for their in
genuity and f'anry than fol' being vr-ry satisfactorily ex
plained. The superior intcnscnrss of this sco1·ching 
wiml at Palermo, may perhaps be ; cc unted for from the 
situation of that city, which is almost surrounded by 
lofty mountains, the ravines and valleys of which arc 
parched and almost burnt up in summer. The number
less s11rings of warm water must also greatly increase 
the heat of the air; and the practice of burning bl'Ush
wood au<l heath on the neighbouring mountains, tlul'ing 
the warm season, must unduubtc<lly tend to inc1·ease the 
heat of the wind in passing over the country of Sicily, 
though it had previously been disal'med of part of its 
violence by travelling over the sea which divides Sicily 
from Africa." 

Whethc1· the fatal effects of the sirocco depend entire
ly upon the degree of fever which is produced by the ex
treme heat which accompanies it, or whether it is really 
d1arged with any qnantity of mephitic gas, we ha\'C 
never been sufficiently informed; but wish that any intelli
gent traveller would examine the st.at<> of the air by the 
cudiomrter, and by other· tests, durrng the prevalence of 
this wind. Should it be found loaded with carbonic gas, 
its ill elfects might be easily obviated by suspending in 
the different apartmc•ts, cloths dipJ>ed in lime-water; 
but from the presont state of the e\'idence we are dispos
ed to think that all its evil consequences depend upon the 
sudden increase of the temperature only. 

An extraot'tlinary blasting wind is felt occasionally at 
Falkland's islands. Happily its duration is short; it sel
dom continues aho••e twenty-four hours. It cuts the 
herbage down as if fires had been made under them; the 
leaves are parched up, and crumble into dust. Fowls 
·•.re seized with cram11s so as never to recover. Men are 
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opp1·essrd with a stopped prrs1iiration, l1eavinoss at the 
b1·c;p,t. aud sore throat; but usuall} recover v. ith care. 

This arcount is cxtl'arted from the tra,·els of Mr. I \'Cs 
over laud to the East I ndiee. Its fatal l'lfccts, if tho 
statement i-, perlrctly correct, ovidently proceed from a. 
certain portion of extremeJy putrid rnpnurs with which 
it is clia1·gt'd, and we susprct it ouly happens \\hen a 
sti·ong "imJ rl1anct·s to blow onr some very puti·id and 
staguant lake "hklt is not far distant: travellCl's, how
e\'c1·, at·e on such occa.sions commouly in a stnte of too 
much alarm to note circumstances with accu1·acy, and 
too much _of their accounts is rollectrd upon hear!3ay evi
dence. rl'his \\ind, after all, may 0111} l'Onsist of a me. 
phitic npour which destroys life when inhal~d; and the 
putridity which is said so rapidly to takr place, may de
pend more upon the climate than the nature ot the wind. 

SISON, bastard stone-parsley: agrnus of plants belong
ing to the class of pentandria, and lo the order of digy. 
nia; and in the natural system ar1·anged undet· the 45th 
ord~'" umbeltatre. The fruit is rgg-shapNI and streaked; 
tl_te mrnlucra are sul.l~etra11hyllous. There .are six spe
cies; the ammomum, rnundatum, segetum, salsum, cana
dense, and ammi. '"J'he three first arc natives of Great 
B1·itain. I. The amornum, common ba~tard parsley or 
field ~tonc-_wo~t, is a biennial p~ant ~bout three feet high, 
growrng wild rn many plares ot Britain. Its seeds are 
small, striated, of an uval figure and brown colour. Their 
taste is warm and aromatic. Their whole flavour is cx
trac.ted by_ spirit of wine, wl1ich elentes \'ery little of it 
rn d1st1Jlatwn; and hence the spir·ituous extract has the 
tlavou~ in g1·cat J~t>rf~ction, while the watery extract has 
very little. A t111ctu1·e dra\\ n with pure spil'it is uf a 
S'!'ecn .colour. Th~ sr~ds have been esteemed aperientJ 
drnret1c, and ca1·m111at1ve; but al'e little regard~d in tl1e 
]>r~se~t iwacti.ce . . 2. The inundatum, lrast watcr-par
smp; 1t grows m d1tchc~ and ponds. 3. Segctum, CGrn 
~::·sley or honey-wort: 1t grows in col'n-ficlds and hcd!!" 

SI_SYMBRIUM, water-cresses, a genus of plants be
longing to the class of tetradynamia, and to the order of 
sihquosa; and in the natural system ranged ur11Jcr the 
39th order, siliquosre. The siliqua, or pod, opens \\ith 
valves somewhat strnight. The cal) x and corolla are 
expanded. Ther_e ~re fifty. three species, of 1>hirh oight 
are natives ot Bntarn: the nasturtium, or common wattr
crcss; sylvestre, water-rocket; amphibium, \\ater.radish; 
terrest.r~, annual \\oater-radish; moncnse; sophia, fiix
weed; ll'lo, broad-leaved hedge-mustard. 

SISYRINCHUM, a grnus of plants brlonging to the 
class of monadcJphia, an<l ordrr of triandt'ia; a11d in the 
nahu·al system ranked under tl1e 6lh 01·tler, cnsatre. The 
spatha is diphyllous; thcl'e are six plane petals. The 
cap;"iulc is. frilocular an~ inferior. 'J'herc arc ten species, 
natives ol North Amc1·rca a11d the Cape. 

SITTA, mLl-lwtclL, a genus belonging tu the cla•s of 
aves. and 01·de1" uf pic:e. It is thus characterized by 
Dr. Latham: The bill is for the most part straight; on 
the lower mandible there ,is a small angle; nostrils small 
covered with bristles reflecteU o\'Cr them; tongue short, 
horney at the end, and jagged; toes placed tl11·ee forward 
and one backward, the middle toe joined closely at the 
base to both the owtmost; back toe as large rs the middle 
one. 'l'Lere are eleren species; !Le euruperea, canadeh 
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~sis, raroJi:ncnsis,jamaiccnsis, pusilla, major, nrevia, snri
namensis, cafra, l un~irosta. and chlrwis. The eur1Jprea, 
or nut-lrntrli. is in l"ngtli near five inrhes thl'('P·<JUartrn1, 
in breadth nine inrlws; the bill is strong and stT·aiglit, 
about th1·ec-quarters of an inch 1L -1 g; the. crown of the 
head, back, antl coverts of the wing.,, of a fine blueish 
grey; a black str•oke passrs over the C) e rrom the mo11tl1; 
the cheeks and chin are white; tlrn bnast :rnd belly of a 
dull ora11ge-col11ur. The fe111ale is like the male, but 
less in size, and weighs commonly five or at most six 
drams. The eggs are six or seven in numbrr, of' a dirty 
white, <lotted with rufo11s; thesr: are depm;itetl in some 
Jiole of a tree, frequent1y one which has been des('rted by 
a woodpecker, on the rotten wood mixe:d with a little 
moss, &.c. If the entrauce is too large, the IJircl 11icrly 
stops up part of it with clay, leaving only a small hole 
for itself to pass in and out by. While the hen is sitting, 
if any one puts a bit of stick i11to the bole, she hisses like 
a snake, and is so attached to her eggs, that she will 
soonel' sulfrr any one to plurk off her feathers than fly 
away. During he time of incubation, the male supplies 
her witli sustenance. 

'l'he bird runs llp and down the bodies of trees, like the 
woodpecker tribe; and feeds not only on insects, but nuts, 
of which it Ian up a consideralJle vrovision in the hol
lows of t1·ees. D1" Plott tells us, that this bird, by put
ting its bill into a crat.:k in the bough of a tree, can make 
such a viulrnt sound as if it was rrnding asunder, so that 
the noise may lie heard at least twelvescore yards. 

SlU.M, water parsnip, a genus of plants belonging to 
the class of peutandria, and order of digynia, and in the 
11atural system ranging under the 45th order, umbcJJatre. 
'l'he fruit is a little ovate<l, and stl'eaked. 'I'he invol u
Grum is polyph)·llous, and the petals arc heai·t-shapetl. 
'l'hel'e al'e nineteen species; tl1ree are natives of Britain: 
1. 1' hc latif'olium, or g1·cat water-pal'snip, which gro\\'S 
spontaneously in many places both or England and Scot
land, on tile sides of lakes, ponds, and t·ivulcts. Cat
tle are said to have run mad by feedi11g upon this plant. 
2. 'The angustirulium, or narrow-leaved water-parsnip, 
p;rows in ditches and rivulets, but b not common. s. The 
nodiflorum, recliuing water-parsnip, grows on the sides 
ofl'ivulets. 

'l'he sium sisar~um. or skirret, is a. native of China, 
but has been for a Ion.~ time cultivated in Eu1·01Jr, and 
pa1·tirulal'l~ in Gu·many. The root is a bunch orflcsliy 
fillrcs, each or which is about as thick as a fit1ge1·, but 
very unevc11, cove1·ed with a whitish l'ough bal'k, and hai 
a hard core or pith running through the centre. Skir-
1·ets come nca1·est to panrnips of any of the e!-.CYlent 1·outs, 
both for flavou1· and nutriti\'e qualities. They are 1·ath
er bwcete1· than tlie pal'snip, and thet'e-fore to some- few 
palates are uot alto~cthe1· so ag1·eeable. l\11'. Margraaf 
cxtractcc.l from half a pound of ski net-root an ounce and 
a hair of' pure sugar. 

SIXTll, in music, an interval formed of six sounds, 
or firn diatonic degrcrs. There are four kinds of sixths, 
two cm1so11a11t autl two <lissonant. 1'11e consonant sixths, 
are first, the minor sixth, composed of three tones and 
two semitones 1mtjo1•. Secomlly, the major sixth, com
Jlosctl of foUJ· luues and a major semitone. The disso
nant sixths arr, fi1·st the diminished sixth, composed of 
1\\1' 'hll('s and tlu·ce nrnjor semitones. Secoutlly, the su-
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p('rnuons sixth, romposed of four fones, a major semi
ton1'. and a min"'' srmito11e. 

SIZE, the na m(' of a11 im;lru mcnt used to find the big-
1JC•sc, of frnc rnund peads. It consists of thin pieces or 
leaves. about t\\o inches lnng and half an inch broad, 
fastened together at one 1'nrl liy a r iv1 t. In each of these 
arc round holes drilled of differen t <liametrrs. 'Those in 
the first leaf serve for measu1·ing pearls from half a g:rajn 
to sc\·en grains; thm;e of the srcond, for pearls from 
right grains or two carats, to ti\'~ carats, &c.; aud those 
or the thi1·d, for pearls from six carats aud a half to 
cigf1t carats and a ha.If. 

SIZE. See GELATIN!. 
SKAITE. ' See RALL 

SKEJ.ETON. See ANATOMY. 
SKIMMIA, a genus of the monogynia oriler, in the 

tetra.ndria class of plants, and in the natural method 
ranking under the 40th or1.JCI', fitCl'snnatre. The calyx is 
quadripartite; the corolla consists of four concave petals; 
and the berry contains four seeds. There is only one 
SJ>erirs, viz. the japonica. 

SKIN. See CuTI•-
SKINNER, one who works in skins. Skinners, or 

fellmongers, shall not retain any journeyman. &c. to 
work in the trade, except they themselves have sened 
seven years as apprentices thel'eto, on pain or f'ol'fciting 
double the value of the wares wrought by such persuns. 

SKULL, cranium et calvari a. Sec ANATOI\-lY. 
SLAB, an outside sappy plank or board sawed off 

from the sides of a timber-tree; the word is also usetl fot• 
a flat piece of marble. 

SLATE. rrhis stone constitutes a part of' many moun
tains. Its structu1·e is slaty. Its texture foliated. Frac
ture splintery. Fragments often tabular. Lust1·e most 
commonly silky. Specific g1·avity from 2.67 to 2.88. 
Does not adhere to the tongue. Gh·es a clear sound 
whe11 struck. Streak white or grey. Colour most com. 
~only grey! with a sh~de of blue, green or Olark; some
~1mes pu1·phsh, y~llow1sh, rnountai11-g1·een, b1·own, hlue-
1sh-blar k; sometimes striped 01· spotted with a darker 
colour than the ground. 

It is composed, accOJ·ding to Kirwan, of silica. alumi
na, magnesia, limr, oxide of iron. In sume varieties the 
lime is wanting. Several va1·i cties contain a considera
ble quantity of ca1·bonaceous matter. 

SLAVERY. The law of England abhors, and will 
not endure, the existence of slavery witl1in this nation. 
A slave 01• neg1·0, the moment he lands in England, foils 
~:~~r the protection of' the laws, and becomes a free 

SLEDGE, a kind or carriage without wheels, for the 
conveyance of very weighty things, as huge stnnrs. &c. 

This is also the nam e of a large suiith"s han111u·r, to 
be usctl with both hands. or tltis there arc two su1·ts· 
tile up-hand s)e~ge, which is used by 111HJe1·-workmen: 
when the work 1s nat of the large1· sort; it is used with 
both the.han<ls before, and tht•y st•lllnm 1·aise it higher 
than their head: but the other, wliicli is called the alJout. 
sledge, ant.I which .is used fo1· Uatt cl'itig 01· dra\\ ing out 
the larg•st work, 1s held by the handle with both harnls, 
and swung roun<l over the11· heacls at their arm's end to 
strikt• as hard a blow as they can. ' 

SLEEP. See PHYSIOLOGY. 
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SLEEPERS, i11 "sloip, timbers l)ing bcforcon1I aft, 
in tlte bottom of thr ship. as the runt-,;·licads do; the low
t1·1111,::it ul' them is hullcti tu the l'ung-IH·ads, a1ul the up-
11e1·111 ost tn tlw futtocks aud r1rngs. 
bLl~Ul~G, i!, usctl \al'iou~ly at sea, but chiefly for 

the IJ,Ji::;ting up cai:.ks, ut· other heavy things, with slings; 
i. e. cu11l1 ira11tt'S of ropes splicPd into themselves, at 
dthel' cud, \\ilh 011ee)e big enough to l'ecei,·c the cask, 
ut· nthl·1· lhi11g, to be slung. 

SLO_\..'\L.\, a genus cf plants belonging to the class 
of ]Jt.11) a111:l'ia, a111l ordc1· ul' munug) nia; and in the natu
ral S)Stcm ranking u1H.lcr the 5Uth 01·<lel', amcntacc:e. 
'l'licrc i-; 110 co1·olla; the calyx is 1nonophyllous; the stig
ma is pe1'foi-atcd; the berry is co1·ticust·, ccliinated. There 
are thl'ec specie/'), large trcc8 of South Amcril'a and the 
Wcstl111li1·s. 

SLUAT!I, or SLOTH. Sec IlnAnYru•. 
SLOE, p•·u11us sylvestl'ls, the .E11glish name for the 

wild plum. See PuuNUS. 
SLOOP, a surt of small ship or vessel, usually with 

one m1lst, otl1nwisc called slaallnp. In our lli\V), sloops 
arc lL·t1dl'l's u11 the men or ''al', a11tl are usually of about 
i:;b .. t.) terns, a11d c:.u J') al.mu~ thirty men. 

SLOW-WORM. 8ce ANGv1s. 
!::>LLlCE, iu II) d1·aulirs, a frame of timber, stone, 

ea1'lh, &t·. Sci'\ iug tu retain antl l'aisu the'' atct· of thr sea, 
a r1nr, b..c. aut.l on occa~iun to let it pa-;~; such is the 
sluire uf a mill, '' lilt:h ~tops and colh•cts the water of a 
ri\'ulct, c.\.c. in 01·dn to disch<tq;c it at length, rng1·eater 
11lcuty, uprrn the mill·\\hl'cl; SllL.h also arc !hose usctl in 
t.lnun~, to disd111rgc watc1· off Jami:-.; and such a:·e 1hc 
hfoirc!S or Fla11clt.>1·s, &c. "lii<.h serve to p1·evc11t the wa
tl'1·s of lhc sra orcdlu\\ ing the lower lands, <'xcept \\ hl'l'C 
thrr·l' is uC('asion to dru\\ n thrm. See CANAL. 

CJnt;truction of slit.ices. The construftiuu of sluices 
ought to Lw con<lucted by au able eugiurcr, who is well 
<H t(.1ainted with the action of fluids in gcncl'al; and par
ticul.u ly with the situation of the place, the nature of the 
soil, &c. where 1hc sluice is to I.Jc erected; if 011 the sca
sh.u1·e, lie ought to he pel'fcctly well acquai11tetl \\ itl1 the 
cffeus of the sea on that coast, ancl the scaso11q '"lien it 
is ralm or stol'tl1y, that he 111ay be aMe to prcvcut the 
f.ttal accideuls thcurc arising; anti ii' in a river, it is 
nrrcssary to know\\ hethn it usually O\'C'I flows its hanks, 
a11t.l al \\hat St'asous of 1hc )'C'ar its \\alt-rs are highest 
and luwes1. The machines for d1·i\'i11g tile piles should 
IJe placed about forty yards from the side of the sluice, 
a!Jo\C am! l.tt!luw it. As to the depth of sluircs, it must 
be l'rgulatrd by tile uses for which they arc desig11et.l; 
thus, if a sluice is to IJl• credctl at the e11t1·ance of a I.Jason 
f.Jl' shipping, its depth must correspoud with the dl'auglit 
of watc1· uf tile la•·gest ship that may, at any time, have 
orcasion to ente1· IJy it. The 1·ule usually obse1·ved, is 
to make the sul'f'ace uf the lwttom of the can.ti on a h.•vd 
\\ith tlie low.wate1· mal'k; hut if the l..rnltu111 ol' the h;u·
bout· or camt.1 is surli as to he ca1>ahlc of IJl'coming deepe1· 
by the action of the "a tel', lkl1t.lor ve1·y justly olJserves, 
that t\1e lwttum uf the sluice-work bhould he made t.lceper 
tli1rn t'ithe1" 

When a sluice is to be placed at the bottom of a har
~our, lll orclt·r to \\ash a\\ay tlie filth that may gatlll'I' in 
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eighteen i11rhcs higher than the bottom of the ha1bour, 
lhat the \\ all'r ma) l'un \\ ith the g1·call'r viull'ntc. 

Au c11gi11tcr ought ah\os) s tu have in hil-5 'iew, that tins 
faults cv111111iUeli i11 tl1c co11::.tt·11ct1011 of sluices a1·e almost 
al a)s irrevaralJle. We shall thercfo1·e lay down some 
rules, from llclido1·, fol' a' oiJing any oversights of this 
kind: I. Ju Ol'd<I' to adjust the level or the >luite-work 
with the utmost exactness, the engineer ought to detel'
mine how mw.:h 1lccpcr it must Ue than a fixrd point; 
and this h~ shoul<l 111ark down in his draught, in the 
most precise tern1s pus~i!Jlc. 2. Wlte11 the 111·u11c1· depth 
is seltlt·d, the fou111Jat1011 is nt!Xt to be examined; autl 
hc1·e tlic engineer cannot !Jc too cautious, lest the a1>pa-
1·ent goodness of the soil Ueccive him; if tlie founclatiun 
is juclgtd bad, 01· iusufikienL to bear the supc1·structu1·e, 
it must Ue secu1·ed Uy driving piles, or agratcwo1·k of car. 
1ienlry. s. 'l'licrc shouhl be engines enough Jll'O\'itlcd for 
tlraiuing the \\ ate1·; aml these should he entirely undrr the 
di1·ectiu11 of the engineer, who is to take care that they aro 
so placctl as nut to be an obstacle tu the work; and also 
cause 1iropc1· ti·cnches to !Jc cut, to com•ey the water 
clca1· off fro111 tlic foundatio1•. 4. When the sluice is to 
be built in a plate whet·~ the workmPi will he unan1it..l
ably i11co1:r.muded by the waters or the sea, &r. all the 
stoues fur the mason-work, as well as the timbers for 
that of ~al'pcntry, should be prc1mt·cd bdorehantl; so that 
\\hen a pt•opcl' season oft~·t·s fo1• beginning the W(ll'k, 
the1·e 1·emdi11s nothing to lJC done, hut tu tix every tbiug 
in its place. 

Sluices arc malle differrnt ways, according to the uses 
they are intent.led fo1·; when they sc1·vc fur navigation, 
they arc shut with two gates, presenting an angle to. 
war<ls the strea111; but when made near the sea, thc1•e are 
two pair of gates, one to keep the water out, and the 
othct· to keep it io, as ocrasion requil•es; the pail• of gates 
11ext the sea presuit an angle that way, and the other 
}Jair the contrary way; the space inclused IJy these gates 
is called a chamber. 

When sluices are designed to detain the water in som~ 
parts of the ditch of a fort1·e.ss, they arc made with shut
ters to slide up antl t.low11 in groo\ es; and "hon they are 
inatle to cause an inunt..latio11, they are then shut b)' ml'ans 
of squarn tim!Jet·s let down in tu cullises, so as to lie close 
and firm. 

S.\1AL T, a kind of glass or a dark-blue colour, which, 
when hn igatcd, appca1·s or a most l.J~autil'ul colour: anti 
if it coulll he made sufticnmtly fine, would IJe an exrelleut 
succcdancum fur ultra.narine, as nut only resisti11g all 
killlls of wcathc1·, but even thr mw~t viulrnt 111'l'S. It is 
1n·epar-etl by melting one pa1·t of oxide ofcubalt with two 
of flint·puwtle1·, and one ol' potas-,. At tl1e bottoms of 
the c1·uci1Jks in winch the smalt is manul'acturedt we ge
ncr,1lly find a rc,i;ulus of a whitish col11Ur inclt11ing to 
red, and extre111clv lJ1·itdc. Tl11'1 is melted a.fresh, and 
vlhcn cold, scpa1·ai1:s iuto t\\ o p.u·ts; that at the bottom 
is the cobaltic 1·cgulu~, whid1 is emplo)·ed to make more 
of the smalt; the od1t'l' is Llis111uth. 

S~IARAGOIT.I!:, in 1ui11cl'alogy. This stone was 
callcJ s111a1·a!;dite by M. Saussure, from soml" resem· 
blancc which it has to the cn1t•rald. .Ncrnr cry'itallized. 
Its texture is f<Jliatt:J. Easily dhicled 111t11 platt·s. Tbe 
lamiure arc inflexible. ~·1·actut·e e\'e11. S1>«dti1: gravity 
3. Col\Jur in aome c;a.ses fi ue grt:en; in other• iL has the 
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grey cofour an1l metallic luslre of mica; it nssumes 
all the shades of colour Uetwecn these two ex.tt·em\'.;. 

Accol'ding to the analysis of Vauquelin it is coOJjlUS· 

cd of 
50.0 sil:ra 
13.0 lime 
1 t.0 alumina 

7,5 oxide of chromium 
6.0 magnesia 
5.5 oxide of iron 
1.5 oxide of copper 

94.5 
SMELT. Sec SAL>to. 
SMELTING, in metallurgy, the fusion or melting of 

the ol'cs of metals, in order to sepal'ale the metallinc pa•·t 
from the ra1·thy, stony, and othl'1' parts. 

SMELTING, or the art uf fusiugtl1e ores after roasting, 
is the 111·i11cipal and most impul'lant of 111etallu1·gic npcra
tiuus, all tlrn other being pr~liminary or prrparativc to 
this. The \\hole att<"ntion of the mine1· is dirt'f"lctl to
wa1·ds this p1·occss; to this all his efforts are applied, be
cause it alfu1·ds the tl'uly useful 111·otluct to whirh his 
hopes arc tlircrted. Though it consists in general in 
fui;;ing Urn 1·oastcd ore to extract the metal, and in this 
Jl0i11t of view it seems to 111·rsent a simple an<l uniform 
operation, there is, neverthrkss. no operation wliich dif
fe1·s so much in its circumstances. arrording to the na
ture of Um mrtal and the ore required to be treated, and 
according to the fu1·nact·s made use or, the nature and 
quantity of the coml.lustil>lc cm1>loyed, tlie cnerg.J, dura
tion, and administration of the fire. the addition of an 
appropl'iate flux, the hrat IJcin~ applird in the midst of 
the coal or in c1·ucil>lrs, the pniod, the length of time, 
am) the mode of casting the fused metal; every thing, 
crcn U1e form of the metal which Hows out, val'irs, a~d 
presents to the 01Jscrve1· very remarkal.Jle tlifferen<'CS. 

\Vhen the ore is smelted, and tl1e metal ol>tainetl, 
the whole J>roccss is not yet finished. This metal is 
scarcely el'rr pure. It is either altered by certain 
suhsta11ces foreign to its metallic nature; or it co 11 • 

tains a Jinrtion of an11thrr metal, which alte1·s the JJl'O
prrtif'S or this which is desh·e<l in a pure state; or 
else it contains a portion of a metal mol'e ' 'aluaLJe 
than all the rest of the mass, which it is ncrrssary there. 
forP to rxtract; or, lastly, it is an alloy, in la1·ge pro
portions of sr\ eral metals, which are l'equirc<l to he sc
pa1·atc<l from each other. All the 011e1·atinns sul.Jsequcnt 
to the sn1elti11g, are comprehended under the gcnl'ral 
namr of rr6ni11g, because the effect is always to obtain 
a pure metal. Sl'C ME1.'ALLCRGT. 

SMILAX, rough bin1lweeil; a genus of plants brlong
ing to thr clai.;s of direcia and order of l1exarnli·ia; a;1d 
in tl1<"> natural Slstrm 1·angin£ u11dr1· the 11th ordl'r, 
sarmentacrre. The male calyx is hexapli)llous, and 
tl1l•1·e is no corolla; tlie female cal~x is al~o ht>xafllnl
luuq, \\ ithout any coi·olla; there al'C tht·ec sty ks. a triloCu
Jar IJPl'l'y, and t\\O seed-;. There arc 22 species; of these, 
thr smilax sarsaparilla, "liich affords the s:\l'sa1rn1·illa 
root. is the 111n1<1t valuable. 'l'his is wrll describrll in the Lon. 
don Medical Journal by Dr. Wr·ii;ht. "ho. <luring a long 
J'e~uhncc in Janrnica, made botany his perulia1· studJ. 

"This specie> (says be) lras stems of llrc tlri~kness of 
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a man's finger; they arc joiutcd, triangular, and beset 
\\ itli (l'onkctl spines. The kavcs a1·c altcJ·11att,~n ! ..,otlt 
and oli111i11g on the upper side: on the othCI' sn.11 .u·e 
tlirl'c nc1·vcs or cost~, with s1111dry small cruokrt.1 '='J.t nrs. 
'1'11c Ho\\ Cl' is yellow, mixed with 1·cd. The fruit 1s a 
Llack IJc1·1·), containing sc' e1·;.tl l>ro\\ 11 seed. 

"Sa1saparilla dcligl1ts in low moistgl'Ounds.and neat· 
the 1.rnnb.s of l'ive1·s. The J'uots run superficial!) iJIH.icr 
the surface of the ground. The gatherers ha\ e u11ly to 
loosen tlie soil a little, and to draw out the lung fibres 
with a \\Ooden hook. ln this manner they proceed till 
the whole root is got out. 1t is then cleaJ'ed of the mud, 
dded, and made into bundles. 

u Thcse11sil>le qualities or sarsaparilla are mucilagi· 
nous and farinaceous, with a slight degree of al'l'imuny. 
'l'lrn laLLe1·, howeve1·, is so slight as not to l>c J>t'l'Ccived 
l.ly many; and 1 am apt to bclle\'e that its medicinal pow
ea·~ n1ay fairl) be ascribed to its demulcent i'L11tl farinace ... 
ous q uahtics." 

The china, or 01·i~!ltal species of China root, has roun
dish, prickly stalks anti t•ed IJcrries, alli.1 is a native of 
Cl1111a anJ Japan. The pscu\!u .. china, or occidental spe
ci~s, has rounder smooth stalks and black bel'ries, grows 
\\lid in Jamaicatancl Virginia, and bca1'S the colJs of ou1• 
O\\ 11 climate. At present the China root is very J"arcly 
made use of, having for some time given plaec to sarsa
pul'illa, which is supposed to be anol'e effectual. }>ros· 
}JCJ' Alp111us iuforms us, that this root is i11 great esteem 
among the Egn1tia11 women for 111·ocul'ing fatuess and 
plu111pncss. 

~ ;\H'l'HERY, or S~utTn1No, a manual a•·t, by wl1icl! 
au irregular lump of iron is wrought into au intended 
shape. 

. i:>MITUIA, a genns of the dceandl'ia order, in the 
d1adclplua class uf plauts; an<l in the natu1·al method 
ranking under the S2nd order, pap1Jiu11acere. The calyx 
is monoph) llous a~1Ll bilal>iated; .the corolla winged; tho 
lcgumeu '!1c.losed m the calyx, watl~ three or four joiuts, 
and co11tau11ng. as many seeds, winch are smooth, corn· 
Il~·esscd, amt. ~1tlneJ shaped. '~'here is only one s11ccics, 
'1z. the se11s1ll \'a, an a11nual of the East Int.Les. 

SMOKE. See EVAPORATION. 

SllOKE·JACK. See JACK. 

SMUT. See llusBAI<DKY. 

SMYRXI U~I, ALEXANDERS; a genus of plants be
Jonging to the class of pcntandria, antl to the 01·<.lcrof di""Y· 
nia; ant.I in the natul'al system J'&.nging under ti.Jc 4~th 
order, umbellatre. The fruit is oblong aut.I st1·iatc<l: 
the petals lia\'C a sl.rnrp point, and arr keel-shaped. 
There al'e Sl'\·en species: 1. The perfoliat11m, 01· pcl'l'o~ 
Ii ate alrxandl'l'St wJiicJi is _ a nati\•C of C~rndia am) Italy• 
2. 'f'hc .iE~D pliacuru; S. The a urrum. or goldrn alcxau: 
dr1·s. '' l1ich is a nati,·eofNortl1 America; 4 . Tl1r i11trge1·i. 
mum; 5. The olusatrum, common alexand r 1·~, a 11.ltivo 
or llri1a111; the leans uf' \\hirh arc cauliur. ter11ate. p !io
Jah'd. and sl· 1·1·atrtl. 1t ~rows.on the sea-coao;;t at Duu.~la s 
on th C' l.lnrd ers of Brl'\\ 1r ksh1re, No1 lh Britain. Sin ··· t .e 
intrucluction or celt·1·y inltJ t!Je ~arden, the a (('XandCl'"i is 
almost f.1rgottr n. Jt was forn11.:1·ly rnltivatt•d f.1r salall
iu~, and thr )Oii~ shoots or stalki, blan cht•t.1 \\ei·r C'atrn 
C'i tli r 1· rotw or ste\\ ed .. The lea\ es tn, 1 wt'l'C' IJ ·1 ilt•tl in 
L1·nthi; ;111d soup'i. It is a \\ ·~rm romfnrtablc plaut to a 
cold weak stomac~, antl 1rrus 111 tu .rcll esteem among t!J.o 
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monks, •• may be inr1•rred by its still being foun.J in 
great plenty by uW alilicy-walls. 6. Laterale. 7. Apiifo
Jium. 

S"'AU,. See llELTX. and Lrn.u. 
$NAK~~- See ANGUIS. 
SNIP!:'.:. Srt· ScoLOPAX. 

SOAl.-FJSll. See PLBURONECTES. 
SNO)\'. See ~IETEOROLOGY. 
SNo\\mRoP. See G•L-<NTHus. 
S1rnwonoP·1.'REB. Sec CurnNANTillJS, 

SNL'FF, a powder rhieOy made or tobacco, the USC 

of whirh is too well k110\\. H to need any tlcscri11tion here. 
See N1coTIANA. 

SNAPDRAGON, in botany. See ANTTRRIIINU>i. 

SOAP. The fixed oils have the property of combin
ing with alkalies, earthq, and metallic oxidcst ant.I_ of 
fo1·mi11g with thrse bot.lies a class of compounds which 
}1ave received the name of soaps. As these soaps differ 
:from each other very materially, according as their base 
is an alkali, an earth, or an oxide, it will be propet· to 
consit1t•r each set srparatrly. 

SoArs, alkaline. As the1·e are a great number orfixed 
oils, all 01· most of which are capable of combining with 
alkalies, earths antl oxides, it is natural to suppose that 
there are as ma11y genrra of alkaline soaps as there are 
oils. That there a1·e <lilferenc:es in the nature of soaps 
corresponding to the oil "hich enters into their rompo· 
sition. is certain; but these differences are not of suffi
cient imptwtance to rcc1uirn a particular description. It 
will be sufficient, therefore, to divide the alkaline soa1ls 
into as many species as there are alkalirs, and to consi. 
der those soaps which have the same alkaline base, but 
tliffer in their oil, as val'ieties of the same species. 

Soap of soda, or hcffd soap. The word soap (sapo 
... "".,,) fi1·st occu1·s in the \\orks of PHny and Galen, an<l 
is evic.Jt>nlly deri\'ed from the old Gel'ffian word, sepe. 
Pliny informs us that soap was firs\ discovered by the 
Gauls; that it was composed of tallow and ashes; and 
that the German soap was reckoned the best. 

Soa11 may be prrparrd by the folio" ing process: a 
(jUantity of the soda of rom1uerce is pounde<l, and mixed 
in a \\oodrn vessel, with about a fifth part of its \\eight 
o[ lime, which has ber n slacked and passed through a 
sie\c immcditt.tC'IJ br l'orr. Upon this mixture a quanti
ty of water is poured, consitlerably more than what is 
suflicirnt to CO\'et· it. and allowed to remain on it for 
s everal hours. The lime attracts the carbonic acid from 
tlic soda, and tl1e \\ atrr becomes strongly impregnatt•d 
,\ith thr pure alkali, \\hich in that state is caustic. Tl1c 
wa ter ·is tlirn d1·a\' n off by means of a stop-cock, and 
called tlie first ky. Its ' pccific g1·a1 ity should lie about 
1.200. 

1\notlter quanlity of \\atr 1• is then to be poured u1>on 
t he ~nda, \\ liich, al'tcr standing two or tlu·cc hours, is al
so to lH! tlt·a wn off by 111caus of the stop-cock, and call c· d 
the second lry. 

Annthr l' 1m1·tion nf \\a trr ic; J10t1red on; and aftrr 
st :rndin .~ a s ufficient t ime. is drawn oH' like the other 
l \\ u, anti c~Hul the thii ·tl lry. 

An nt lwr J> l"l l'lion of \\ al l'l' may sti11 be poured on, in 
ortlcr to lie cc1·tain lliat the whole of the soda is dissoh '
ttl; and this weak le~ may be put aside, anti emplu)ed 
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artrrwards in forming the first ley in subsequent opera. 
tions. 

A qnaNtity of oil, equal to six times the weight or the 
soda used, is then to be p•Jt into the boiler, together 
with a portion of the third or weakest Icy; and the mix
t111·e must be kept boiling and agitated constantly by 
means of a wooden instrument. 'I'he whole of the third 
Jey is to be atltlccl at intervals to the mixture; and after 
it is consumed, the second icy must he added in the samo 
manner. The oil becomes milky, combine~ with the al
kali, and after some hours it begins to acquire consis
tence. A little or the first ley is then to be added, not 
fo1·getting to agitate the mixture constantly. Po1·tions of 
the first Icy are to be added at intervals; the soapy sub. 
stance acquires gradually greater consi~tt>ncy, aud at 
last it begins to separate from the wate1·y part or tho 
mixtu1·e. A quantity of cor_nm1111 salt is then to be added,, 
which renckrs the separation much more complete. The 
boiling is to be continued still for two hours, and then 
the tire must be withdrawn, anti the liquor must be no 
longer agitatrll. After some hours repose, the soap se
parates compldt'ly from the watery part, and swims up
on the su1·face of the liquor. The watery part is then to 
be drawn off; and as it contains a quantity of carbonat 
or soda, it ought to be reserved for future use. 

The fire is then to be kindlt>d again; and, in order to 
fadJitate the melting of the soap, a little water, or ra
thrt· weak ley, is to be added to it. As soon as it boils, 
the remainder of the first ley is to be added to it at in
ter·vals. When the soap has been brought to the proper 
consistence, which is judged of by taking out small por
tions of it and allowiug it to cool, it is to be withdrawn 
from tho fire, and the watery part separated from it as 
before. ll is then to be heated again, and a little water 
mixed with it, that it may form a proper paste. After 
this let it be poured into the vessels proper !01· c•oling it; 
in the bottom or which there ought to be a little chalk 
in powder, to prevent the soap from adhering. Jn a few 
<lays, the soap will have acquired sufficient consistence 
to be taken out, and formed into proper rakes. 

The use of the common salt in the above process is, to 
separate the water from the soap; for common salt has a 
strong('r affinity for water than soap has. 

Olive.oil has been found to answer best for making 
soap, and next to it perhaps tallow may be placed; but 
a great variety of other oils may be employed for that 
IH11·pose, as appea1·s from the experiments of the French 
chemists. Tlicy foumJ, howe\Cr, that linseed-oil and 
whale-oil were not proper fur making hard soaps, thougb 
they might be employed with advantage in tire manurac •. 
turc of sort soaps. Whale-oil has been long used by the 
Dutch for this last purpose. 

Soap may also be made without the assistance of heat; 
but in that case a much lo11gcr time aud a larger pro~ 
po1'lion of alkali are nrcessary. 

.Manufacturnrs have contrived val'ious methntls of 
sophisticating soap, or of adding ingredients whtch in· 
Cl'ease its wei.~ht without increasing its value. Tho 
must common substance used l'or that purpose is water: 
which may be added in considrt·abl t> <1ua11tities, espe('Jally 
to suap made with tallow (the ingrcdirut U"icd i11 ll1is 
counl1·y), without diminb,!Jing its ron~istency. This 
fraud may be easily d•lcctcd, liy allu" mg the to suag 
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tie ror some time expn.ed to the air. The water will 
evaporatr from it, aud its quantity will be discovered by 
the diminution of the weight of the soap. A• sonp so
phi'!ticated in this manner would lose its water by be
ing kept, manufacturers, in order to prevent that, keep 
their soap in saturated solutions of common salt; which 
do not dissolve the soap, and at the same time, by pre
venting all evaporation, p1·eserve, or rather increase, 
the weight of the soap. Messrs. Darcel, Lelievrc, and 
Pelletier, took two pieces ec1ual in weight of soap sophis
ticated in this manner, and placed the one in a dry place 
in the open ail·, and the other in a saturated solution of 
common salt. After a month the first had lost 0.56 of 
its weight, the other had gained about 0.10 parts. Va
rious other methods have been fallen upon to sophisti
cate soap; hut as they are not generalJy. known, it would 
be doing an injury to the public to describe them here. 

Different chemists have analysed soap, in order to 
asce1'tain the proportions of its ingredients; but the r·c
sult of their experiments is various, because they used 
soap containing various quantities of water. From the 
oxperiments of Darret, Lclicvre, and relletier, it ap-
11ears that soap newly made and exposed to sale contains 

60.94 oil 
8.56 alkali 

S0.50 water 

100.00 
Soap is soluble both in water and in alcohol. Its pro

perties as a detergent are too well known to require any 
desrription. 

Soap made with tallow and soda has a white colour, 
and is tl1c1·4.'fo1·e known by the name of white soap; but 
it is usual for sot:tJHnakrrs, in order to lower the price 
of the artirlr, to mix a considerable portion of rosin with 
the tallow; this mixture •forms the common yellow or 
turpentint> snap of this country. 

Soap of potass, 01· soft soap. Potass may be substi
tuted fo1·suda in making soap, and in that case precisely 
the same process is to he followed. It is remarkable, 
that "hen pt1tass is used, the soap does not assume a 
solid form; its ron~isknce is never greater than that of 
hog's lard. This is what in this country is called soft 
soap. Its pl'OPl'l'ties as a detel'gent do not differ mate· 
l'ially from those of hard soap, but it is not nearly so 
coll\ euil·nt for Ulie. Thr alkali employed by the ancient 
Gauls a11cl Qp1·mans in the fo1·mation of soap was potais; 
hence '' r see the reason tliat it is described by the Ro
mans as a11 un,i;urnt. 'l'he oil employed for making soft 
soap in this '-'ounfry is whale-oil. A little tallow is also 
added, "l1icl1, hy peculiar management, is dispersed 
tl1rnugh the soap in fine white spots. 

Souw persons have afli1·mcd that they knew a metho<l 
of makint-; li:ml soap wilh potass. Their method is this: 
Aftu ful'IJ1i11g thr soap in the manner above dcsc1·ibt'll, 
they add to il ~l large quantity uf common salt, boil it 
for somL' ti1111•, anll the soap becomes solid when cooled 
in thr U'iual \\ay. That thili rnrtliocl may be prartisrd 
'""itl1 sucress, h<t'J b('rn asrcl'tained by Messrs. D1lrcet, 
Lrli r ' rt•, and Pl'ilPtil'I'; but then the hard soaJl Urns 
ftH'mrd dors not fontain put:\li5 but soda; for when the 
common 'iillt ( muriat of soda) is added, the potali~ of 
the soa11 dccom11oscs it, and combines with its muriatic 

acid, while at the same time the soda of the salt comliin•s 
with the oil, and fnrms hard soap; anti thr m11riat nf 
potalis formed by this rtouhle clecomposition is diss:1lvcd 
in water, and drawn arr along with it. 

Chaptal has lately prnposcd to substitute wool in place 
of oil in the making of soap. The ley is form ,1 m tho 
usual manner, aurl made .boiling hot, a11d sh re<ls or wool
len cloth of any kind arc gradually thrown into it; they 
arc soon dissolved. New portions are to he added spa1·. 
ingly. and the mixture is to l>e coni;;tantly agitated. 
When no more cloth can be dissolved, the soap i.i made. 
'This soap is said to have been tried with success. It 
might doubtless be substituted for soap with advantago 
in 'Several manufactures, provided it can be ol>tained at 
a cheaper rate than the soaps at present em1•Ioye<l. 

Some time ago a pro1>osal was made to substitute th& 
muscles of fish instead of tallow or oil in the manufacture 
of soap; but the experiments of Mr. Jamieson ha•re de
monstrated that they do not answer the pur·pose. 

Soap of ammonia. This •oap was first particularly 
attended to by Mr. Berthollet. It may be formed by 
pouring carbonat of ammnnia on soap of lime. A dol1ble 
de\:ompositiun takes place, and the soap of ammonia 
swims upon the Sill'face of the liquor in the fo1·m uf an oil; 
or it may be formed with still grealer ease by pouring a 
solution of mu1·iat of ammonia into common soap dis
solved in water. 

It has a more pungent taste than common soap. Water 
clissul'f'es a very small quantity of it; but it is easily dis
sol\'i·d in alcohol. When exposed to the air, it is gra
dually decomposed. The substance called volatile lina
mc>nt, which is employed as an external application in 
rheumatisms, cu1ds, kc. may he considered as sca1·cely 
any thing else than this soap. 

All the alkaline soaps agree in the properties of solu
bility in wate1· and alcohol, and in being powe1ful deter
gents. 

SoArs, ea,.tliy. The earthy soaps differ essentially 
from the alkaline in their propc1·ties. They are insolu
ble in water, and incapable of being employed as deter
gents. They may be formed very readily by mixing 
common soap with a solution or an earthy salt; the al
kali of the soap combines with the acid of the salt, whilo 
the earth and oil unite together and fot•m an 1:arthy soap. 
Hence the reason that all waters holding an earthy salt 
are unfit for washing. They decompose common soap, 
and form an earthy soap insoluble in water. These wa
ters a1·c well known by the name of ha1·d waters. llill1 -
e1·to the earthy soaps have been examined by l\ll'. lle1·
thollet only. 

Soap ojiime. Thi• soap may be form ed by pou1·ing 
1imc-walc1· inlo a snl11tin11 of common soap. It is inso 
lubl e both in water a111.J alcohol. Ca1·bouat uf fixed alkali 
deromposes it by com11ou11d aUi11ity. lt melts wltl1 c.JiOl
culty, and l'e<p1ires a s11·011g heal. 

Sua11 uf bar) ks an<l or stroutian resemble almost ex
actly the soap uf lim e. 

S.mp of ma;"csia. 111'.\y be formrd by mixing togrther 
solution of comninn soap and s11l 1•hat or m.ignc:,ia. It is 
CXl'l'C'tl111.~I,) white. l_t jq Ull CtUOll"i , drirs wi th diftlruity, 
and (H'l'SL'l'\"l''i il'i "lu rrnt:'SS al'ter 1lcsiccati1rn. It i::; itho· 

luhle in boili11g "'aier. Alcohol anti fixed oil dislf:lohe 1t iu 
co11sidc1·able quautity. Water renders its solutiJu in al-
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coho) milky. A moilrrall' heat melt< il; a tranopa1•ent 
mas'i is forml'tl, ~ li .;htly ) r llow, ancl very brittle. 

Soap qf alumina. lll<\Y be fur1n cd by mixing together 
solutions of alum and uf common soap. It is a Oexible 
soft substance, which retains its supµlenr~~ a11tl tenacity 
\\hen tlr_v. It is insoluble in al cohol, \\ate1·, and oil. 
Heat easily melts it, and 1·cduccs it to a beautiful tra11s
parent yrlluwL~h mass. 

!lletallic oxides a1·e capable of combining with oils by 
two fliffcrrnt proresscs: t. Uy mixi11g tog!:' thcr a solu
tion of common snap with a metallic: salt. 2. By uniling 
the metallic oxidC' with the oil directly, either cold 01· by 
the assistance of heat. The fhst of these combinations 
is called a metallic soap; the sccon~ a plaotu. See PL.t.s
TER. 

SoAPs, metallic. These soaps have benli ex"mined by 
Mr. Berthollct; who has propo'ied some uf them as paints, 
~ui<l others as va1·nic;hes; l>ut it cloes not appear that aoy 
of them has been hitlu•rto applied to tliese purposes. 

I. Soap of mercury may be forme~ by mixing together 
a so:~:~!nn of common soap :.!IHI of cot·1·osive muriat of 
mercury. 'rhr ii11~::~r hecomrs 1~ilkv, and the soap of 
mercury is gradually preripitated. ':i1!1is soap is viscid, 
not easily dried, loses its '' hite colour wlie~ exposed to 
the air, and acc1uircs a slate-colour, whirh g'i'"!'-dually 
becomes deeper, esperially if exposetJ to the sun or to 
heat. It dissolves vcl'y well in oil, but spa1fogly in al
cohol. It rcaclih· brcomcs Roft and fluid when heated. 

2. Soap of zit~c may l>e formed by mixing together a 
solution of sulphat of zinc and of soap. It is of a white 
colo111·, inrlini11g to yellow. It dl'ics speedily, and be
comes friable. 

~- Soap of cobalt, ma1le by mixing nitrat of cobalt an1l 
common so~p. is of a dull leaden colour, antl d1·ics with 
difficulty, though ilc; parts a1·e not l'Onducted. 

M1'. Ilertholle.t obsel'\'ed, that towards the end of the 
precipitation there fdl <lawn some grern coagula, much 
mo1·e consistent th au soap of cobalt. These he supposed 
to be a soap ttf nickel, which is generally mixed with 
cobalt. 

4. Snap of tin may be formed by mixing common soap 
" ·ith a solution of tin in nitro-muriatic acid. It is white. 
Heat does not fuse it like other metallic soaps, but decom
po~es it. 

5. Soar of iron may be formed by means of sulpl1at of 
iron. It jc; of n rt'tldish -hrown colour, tenacious. and 
easily fosihlr. \Vhtn sprrad upon wool, it sinks in and 
flrirs. It is easily soluble in oil, especially of turpentine. 
Br1·tholld proposrs it as a Y~u·11ish. 

6. So:q> of coppn may l>e fol'lnc<l lJy means of sul
Jlhat of copper. It is of a g1·cr1~ colour, r1as the feel of 
a n~in, a11d brcomcs tlry and l>nttle. llut alcohol 1·r11. 
llrrs its colour derper. but scarcely dissolves it. Ether 
dissohrs it. liq11Pfil'S it, an<l renders its colour c.leepcr 
an~ mort' brautiful. It is very soluble in oils, and giHs 
thrm a 1•lt"ac;:u1t green rolom·. 

7. Snap of le•d may he foi·med by means of aretite of 
le ~ d. It i11 \\hi1e, tf"nnrious, and ver·y adheshe when 
beatecl. Wl1Pn fus rd it is transpa1·rnl, and becomes some
what yrllu\v ir the heat is increasetl. 

8. S••ap or silv·· r may lJe formed by means of nitrat of 
e:i:h er. It is at first \\hite, but becomes reddish by expo
•ure to the air. When fused, its sur~~cc ~rcomes co. 
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vcred \\ itli a b1·illiant iris; beneath the surface it is 
black. 

9. Snap of golc is formed by means of mnriat of gold. 
It is at firs t white, and of the ronsisttnce of rrram. It 
gradually assumes a dil'ty put11J.e colour, and adherea to 
the. skiu. 

1 O. Soap of manganese is formed of sulphat of man
gan .:se. It is at first whi te, and then l>y t1bs1J1•b111g oxy
gcu it 1Jcco1nes l'ed. 

SO CAGE, an ancient tenure, by which lands wr1·e 
held on condition ol' ploughing the lord's lands, anl.I duing 
the operations of husbandry, at their own clia1·g<'s. 

SOCCUS, in antiquity, a kind of high shoe, rraching 
ab•H·e the ancle, worn by comedians as the cothurnus 
was by tragedians. 

SOCIETY. See ACADEMY. 
SOCINIANS, in church history, a sect of christians, 

so called from their founder Faustus Socinu'i, a natire of 
Sienna, in Italy. He, about the year l5i4, began open. 
ly tu declare against the catholic faith, and taught, J. 
That the eternal fathe1· was the one only God; that the 
" ' ord was no more than an expression of the got.lhcad, 
and had not existed from all eternity; and that Jesus 
Christ was God 110 othe1·wise than by his supe1·iority 
above all creatures, who were put 1;n subjection to him 
by the Father. 2. That Jesus Clu·isi· was not a media
tor between God and men, but sent i11'to the wol'ld tu 
serve as a paUcrn of their conduct; and t.'ia.t he ascend
ed up to heavrn only to take a journey U1itl1cr. 3. 'fliot 
the punishment of heJJ will last but for a ccl'tain time, 
after which the body and soul will br. drsts·oyed. And 
4. 'Jhat it is nOt lawful for princes to make v.ar. These 
four tenets were what Socinus defended wilt. the great .. 
est zeal. In other matters, he was a lutheran or a cal
viuist; and the truth is, that he did but refine upon the 
errors of all the antitrinitarians that went befo1·e him. 
1'l1e socinians spread extremely in Poland, Lithuania. 
and Transylvania. 

SOCMEN. See SocAGE. 
SOCOME, is taken fur a custom of g1-inding corn at 

the lul'd's mill; whence came the name 01· tum of bond 
socome, by which the tenants were bound to it; and abo 
love socome, \'ihe1·e they did it voluntaril)' out of lo\'C to 
their lord. 

SODA, called also fossil or mineral alkali, because it 
was thought peculiar to the minel'al kingdom, was 
known to the ancients (though not in a state of 1111rit)) 
under the names of ,iltor and nitrum. 

Jt is found in large quantities combined with cal'boni.c 
acid in <litfcl'Cnt puts of the earth, especially in Kgypt; 
and common salt is a compou11d u[ soda a11ll mu1·iatic 
achl. Ilut tl1e 1-0da of comme1·cc is ubtniued t'rum tlic 
ashes of difthcnt species of the salsola. a gruns or plan:s 
which grow upon the sea-shore, especially from the sal
sola. soda, from which tlie alkali has obtaint tl its name. 
'I'he soda of commerce i'i also railed barilla, bcrausl' tlie 
plant from which it is obtained bears that name in Spain. 
.Almost all the algre, especially the fu r i, ro11t.t.i11 also a 
cuubirlerablc <1uantity of soda. The ashc.• of thtse plant• 
are known in this countr}' by the name of kelp; in France 
they are called varcr. 

The soda, or barilla of commerce, is far from l>ring 
pure; bcs!dcs carl>onic acid it contains common salt, auJ 
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senral other roreign ingrc<lients; but it may Ucolttainctl 
perrcctly pure by the processes fut· purir) iug putass. (Sec 
that article.) 

Soda and potass resemble earh other so nearly, that 
they \\Cre confounded together till Du Hamel published 
his dis'iertation on common salt in the Memoirs of the 
Freurh Aratlerny for 1736. He first proved that the base 
of common salt is soda, and that soda is different from 
potass. His conclusions WCl'e objected to by lJott, but 
finally co11fi1·me<l by Margraf!' in 1758. 

Soda is of a greyish.white colour, and agrees ex~rtly 
with pota'is in its tai;;te, smrll, a111l action upon animal 
bodies; but its specific gravity is only 1.336. 

II eat produces on it rxartly the s~me effects as upon 
potaso;. Whfn t•xposefl to the air, it ab~wrhs moistul'e 
a111l cubouic acid, and is soon nduce1I to the consistence 
of pa!'lte; hut it dots not liquefy like putass; in a few days 
it lwcomes dry again, and crumbles into powtlel'. 

It has a stro11g allinity for water, dissolves in it like 
pnta~g, anc..1 may al'lo he olJtlined in Cf')Stal'I IJy evapol'a
ting its aqueows solution. it is nut alte1·ed IJy ligl1t; 1101• 
rloes it com!Jine with o;.;:ygf'n, hydrogrn, azotc, carbon, 
cha1·coal. or metal~. Its action upon phosphorus and sul
phur is the same with that of potass. The sulphul'et and 
hydrogenatetl sulphnret uf suda (lO'isrss the lll'nperties of 
the st1lphuret and hydrogrnate•I snll•huret of pnia11s, and 
are formed in the same mannPr. In its artiun on metals, 
metallic oxiMs, and in tls atnnitlrs, it also agrres wilh 
putass. Jn short, the two fixed alkalies, in a stat<" or pu
rity, rrsemble each other very nrarly in almost e\'ery 
JHtttirulur. Its importance in manuf'aclurr~ is not inre
J•iu1· to that of pot.asR. F'or srveral puqrnses, as fol' soap 
anil glnss, it anc;werR even brttrr than potass. 

SOFFITA, or SoFFJT, in arf11iterturr, any plafonc.1 
m· cC'iliug formrd of' cross beam'I of thing cornices, the 
sq11a1·e compartmrnts or 11at111Pls of which are enl°ichcd 
wi1li sculpture, painting, or ~ihling. 

SOF'l, or Sol'Ht. 8f'e SoPHT. 
SOF l'ENING. Sre PAtNT1so. 
SOIL. Sre llurnANDRY. 
SUIT FAJT cnMME lL EST DESIRE', be. it done. as it is 

desfrt,l. A. fo1·m usrd when the king gi\'('·S the l'oyal assent 
to a pri,·atr bill pt·efrrrcd in parliampnt. 

SOL, in music, the fiflh note of the gamut, ut, re, mi, 
fa, s11I, Iii. Si·e GAMUT. 

SoL, or Sou, a i4'1·P11ch coin made up of roppH mix Pd 
\\ ith a Jit1lesilvr1·, l'alue tlie2!Jll part of a sl1illing sterling. 

SuL, thr sun, in astronomy. 
8111,, in llH· olcl cl1cmi8tl·y,

0

iR gold. 
SO LAN DfL\. a genu• or plauts brlon!':ing to tl1e rlaqs 

?r 1u• nta~1d1·1a. and to the 01·tlei· 11101111~ -' nia. The cal \'X 
is b111·f..t111g: the t.:orolla elnatr, fu111wl -fo1·m1 ·tl. \'C"l'V 

!•wi.;t·; b~1 ·r.\ f11ur-<Tlled, mn11y-srr<1Pil. The 0111 .\ ~pt •fil':'i 
is g1·a111l10nra. 'l'l1is ger111s "a"' fl1·st namC'd "olauclra in 
honour of 01'. S'llanth-1·. by Mul'l'ay. i11 thr 14th eilition 
of thr S_,sfrma Vr~rtabilium. In J"maka it is calkd the 
)J. a1 li-rolourrcl trum1u·t-tlo\HI'. 

S<-LA. Ll\1. a ~t·nus of the monn~lni;t ordrt·. in t1 1c 
J•rnh111dria da-.s of plants, :rnd in i1; r 11at11rnl ml'lhnil 
ranJ..i11~ uudrr tlie 28th ordrr. lurid re . Thr rah xi~ in
ferior: tlit·. rorulla is rotate am\ monophyllu11s: tl1r fruit 
a h1•1 ry. hiln<~ ular, am) rontainin~ nrn11y small anti tlat 
ICCd•• or ti11s !;fllUS thCl'C arc 95 species, WObl uf them 
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natives of tlic East and West Indies, the most remark 
able of whit h al'c the fullowi ng: 

t. The tlulramol'a, wootl) nighLqJ13de, a nat i ,.e of BJ>i
tain and of Aft ica, is a sleudcr climlJin.i; plant, riaing to 
six m· mol'C feet in heiglit. The lcaHs a1·e gene1·ally 
oval, pointed, and of a deep-g1·ee11 colou1·; the flowrrs 
hang in lom~e clusle1·s, of a purple culou1·, and diri11ed 
into fi\'C )Jf)inted segments. The CAI) x is pur1>le, per
sistent, a1id divided into five; the bel'l'y, \\lien rip"· is 
red, and contains many flat yellowish seeds. lt g1·ows 
in liedges well supplied with waler, and fio\\Cl'S alJoul t 11e 
end of Junr. 011 chewing the roots, we tirst feel " Lit
ter, tlten a sweet taste; hence the name. The hn·1 il'a 
are said tu be poisonous. and may easily be m1~takr11 !Jy 
children for currants. Tile stipitcs or )'01111g~ 1· l.11·ttm. hcil 
are di1·ectcd for use, and may IJe empln) cd l'ithcr frt·sh 
or dl'icd; thry shouM be gathered in llw autum11. 'l'liis 
plant is generally gh•en in dccortion 01· mfu."iun. Sl'\ cral 
authors take uotice, that the dulcamara partakl'S of the 
milder powel's of the nightshade, joined to a rt'soh•ent 
aml saponaceous qualitJ; heuce it 1u·om11lcs the srrrc
tio11s of u1·inr, sweat, the menses, and lochia. It is re
commendl'd jn a variety of diso1·der~; but particularly 
in rhematism, ubsh·uctcd mruses, and lochia; also in 
some olJbtinate cutaneous diseases. 

2. The nigrnm, garden nightshade. common in many 
places in Britain about dungliills anti wa-;te places. It 
rises to alJout two fed in hci.i;ht. 'l'llC' &talk lin!Jaccous; 
the leaves altc1·11ate, irregulady oval, indented, and 

~:~!l~l~c'~i ~~~0~·~1 i':.~:~;: ~I~ h~ 1~1~1;:~.~s t~ ';~,,';l;~~e;tl~~e d~~~= 
tel°iuus qualitirs uf the other 111~\itshadc!i in a very high 
tlcg1·ee, and even the smt•ll of tho plant is said to cause 
sleep. The berries arer<111ally puhmnous with tho leavPs. 
t.:ausing cartlialgi(l and lh•lit·ium, and violent distortions 
of the limlls in cliildrrn. Ml'. Gctake1·, in li57, 1·erom
mc11dcd its internal ube in old sores, in scrofulous anti 
cancerous ukcrs, cutaneous lTllptious. ant.I in dl'upsies. 
He says, that one g1·ai11 i11fu.,ct.l in a11 ounce of watea·, 
sumcti111es produced a co11side1·a1Jlc effect; that in the 
llosc or two or tl11·cr graius it belt.lorn fttill'd tu e\·acuate 
the first pass.agt•s, to increuse nry sen&ilJly the tlischarg
cs by the sk111 and kilJncys, and sometimes to occasion 
head.af'11e, dmwsi11ess, giddiness, and dimness of sight. 
Mr. lhou,11fi r ld drrhu·l·s, tliat in casrs in whic h he tl'ietl 
tl1c sola11um t:wy w1Tc 111:1ch aggra,·akd Uy it; ant! that 
in Ollt' case i11 t!1e dos<' of one grain it 111·orl"tl mortal lo 
one of liis palit•nts; thei-cfure li e co11tc1Hl!i its use is pre
j udicial. This op:nion srcms tacill) to be co11fi1·med, as 
ic i-; flow 11l·re1· givrn i11tr1·11ally. 111 an r icnt t imes it 
was rmployeLI l'Xtnnalh as a disrutient and anodl ne in 
some cut:1n~ous affrctio;1s, tu me far lions oft lie glan°ds, ul
re.·s. and cliso1:tll'rs of thr 1 · ~es. T 'he S••lanum nigl'lllU 
1°ub1·um. a 11atl\' c of the \\Tr;.,l [mlics, ic; rallrit gnma. 
l.Jy tlil· nrg1·ocs. It ii, s 1 f:u· from ha\'ing any dl'lrtc1·iuus 
(ptalit.', tliat it i!-i dail) ~c1 · \<"l) up at talJle as g1·ccns or 
spi11ar h. It has an il!;'t:l' caUh.• Uittl'I' ta-; te. 

s. L)C• pC'rsirum, thr 1·1 \'C-:tpplL·, 111· to1nato. c•iltivatod 
in g:u·tll•nq in the ''a1·rnrr parl!) of Eu1··1pt·, and in all 
ts:npi r al coun1ri1·s: 'l'l1r sl;.lk j.., J1r1·hauou!-i; flit~ ll.'a,rs 
1m111atc·ci. o\ al. po111trd, arid dee pl) tlh ith•t.l. Tlrn flu\\'
ers :u·e on simpk 1 arrrn:~ tht'y a1·e small a1al , ellow. 
'fhc b~l'IJ is uf the >ize of a plum; the) al'C swooth, 
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•liining, soft; and are either of a yellow 01• reddisl1 co
lour. The tomato is in daily use; Ueing eithet· boiled in 
soups or IJroths, or sel'\'cd up boiled as gal'nishes to ilesh
meat. 
. 4. Melongena, the egg plant, or .-egetable egg. This 
1s also cult1valcd in gal'Clrns, partirularly in Jamaica. 
I~ srldom 1·isC's abo\'l' a foot in height. The fruit is as 
l.ng as, anti ,·r1·y like, tlic rgg of a goose. It is often 
11srd boil('d as a vrgetable along with animal food or but
ter, anti SU)lposcd to be a1)hrodisiac and to cure steril
ity. 

5. Longum. This 11Jant is also herbaceous, but grows 
Jnurh raukn than the foregoing. The Dowers are blue: 
and the fruit is six or eight inches long, and 111·npo1tion
ally thick. It is boiled and eaten at table os the egg-
11lant. 

6. Tuberosum, the common potatoc. It was intro
duced by sir Walter Raleigh, and first cultivated in Ire· 
Jand about the yt'ar 1600. Large frn·tunes ha'e been 
madr by tl1e cult111·e of potatoes at Wcstliam in Essex.. 

SOLDAN ELLA, in botany, a genus of plants of the 
rlass of pt'ntantlria, and ordc1· of monogynia, and in tile 
natural SJ Stem al'l'anged under I he 21st oi·dcr, precire. 
'l'he c~rolla is campanulated, the bo1·dCI' being ver)' fine. 
ly cut into a great many segments. The capsule 1s uni
lorular, and its apt·x polydentate. The1·e is one species. 

SOLDER, SonDER, 01· SooER, a metallic or mine1·al 
composition used in suhlcring 01· joining other metals. 
Sultlns are made of gold, silver, copper, ti11, bismuth, 
anti lrall; us111tlly obsening, that in the composition there 

shall be some of the metal that is to be soldered mixed 
with 8ome higher and finer metals. Gohlsmiths usual
Jy make four kinds of solder, viz. solder of eight, where 
to St'\ en pal'ts of sil\'e1· there is ouc uf brass or copper; 
fioldrr of 8iX, where only a sixth part is copper; soldl'l' uf 
fou1·, and soldl.'1· of tl11·ee. It is tl:c mixture or copper in 

the solder that makes raised plate come always chea1ier 
than flat. 

As mixtures of gold with a little copper are found to 
melt with less heat than pure gold itself, these mixtures 
8ene as solders for gold: t\\o piect"s of fine goltl are sol
tlerrd lJy gold that has a small admixture of copper; allll 
gold alloyed with copper is sol<lered oy such as is alloy
ed with more copper. The workmC'u add a little silve1· 
as WC'JI as coppu, aud var) the pror1nrtions of tl1e two 
to one another, so as to make tl1e colour ol the solder 
correspond as neady as may be to that of the piece. A 
mixture of gold and roppe1· is also a sulde1· fo1· fine cop

pe1· as well as for fine gold. Gold bein~ particulal'ly 
disposed to unite with il·on, p1·ons an excellent solder 
for the fine1· kinds of iron and steel instrumf'nts. 

The sol<ler used by plumoers is made of two pound• of 
lead to one of block-tin. Its goodness is tried by melt
ing it, and pouring the size of a crown piece on a tat.le; 
~or, if good, there will arise litlle bright shining stars in 
1t. The solder fot· copper, is made like that of the plumb
~rs; only wilh copprr and ti11; and for ve1·y nice wo1·ks, 

m<;trad Of tin, they Sometimes USC a quantity orsiJ\'eJ'. 

~:. 1;r~;:::1t~~1~~ :t~:c~~ ~:t~~::!~:~stt~! ~~~r~ni~ ~~~ ~'~~.~; 
dcl1~atr, a.R 111 ~l'f?an-p11Jes, where the juncturr is srarce. 
Jy d1scermhlr, it 1s matle ofone part of bismuth antl tlu·ee 

p rts of pewter. The pewterers use a kind of solder 
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ma~~ \rith two ~arts or tin and one of bismuth; this com
pos1t1011 melts with thr least ht·at of an) ol' tl1t• s11lde1·s. 

Sil\'(.•1· sold cl' is th<Ll \\ hicl1 is mat.le of lwu parts of sil
\·er antl om: of .brass, and ust'd in sultle1·i11g tl1o~r mrtals • 
Speltcr solder ts m<.u.lr of one part of hra~s a11d two of 
spelter or zinr, and is usetl by tile b1·uzu•1·s antl copper. 
smiths fo1· soldering bras . .,, CO}llW1·, aud iron. This sol
der i~ imprO\:ed by atltliu~ to c;irh ounre of it one pen
nyweight of sliver; but as 1t dms not tt1l'lt without a ron

siderahle degree of hrat, it cannot be usctl wlicu it js 111 _ 

convc11irut to heat the wol'k l'l'd-hot; in \\bid1 casecvp
pe1· and brass are soldered with silrer. 

Though speller solder is murh cheaper than sih'ersol
der, yl't workmen in many casrs prcfe1· the lattea.. And 
M1·. Bo) le informs us, that he has found it tu run with 
so modt'rate a heat, as not much to emlan.i;er the melting 
of the delicate parts of the work to be ;olde1·ed; and if 
well made, this silver solder \\ill lie even upon thr 01·tH11a
I') kind itself; and so fill up those little cavities that may 
chanre to be left in the fi1·st operation, which is not easi
ly dune without a solder more easily fusible than the 
fi1·st made use of. 

SOLDERINS, the joining and fastening together of 
two prnces_ of the same metal, or of two different metals, 
h.Y the fusion and ap(Jlication of some metallic composie 
tion on the e~tremities of the metals to lie joined. To 
solder upon silver, brass, or iron; take silver, five pennye 

weights; brass, foul' pennyweights; melt them together 
for soft solder, which 1·uns soonest. Take 'ii her, five 

pennywei~hts; copw•r, three pem1ywciglits; mrlt them 
together lor hard solder. Ilcat the solder tliin, and lay 
it on the place to be soldered, which must be first fitted and 
hound .together with wil'e as occasion 1·equires; thc11 take 
borax 111 powder, and temper it like pap, and lay it upon 
the solder, letting it dl"y; thl'.n rovrr it with Jive coals, 
and blow, and it will run immediately; take it lll'C'Sently 
out of the fire, and it is done. It is to be observed, thal 
if any thing is to be soldered in two plares, which can
not well be done at one time, you must tir·st solder with 
the harder soldei., and then "ith soft; for. if it is first 
done with the soft, it will unsoldrr again before the oth
er is softened. Let it be observr.d, tliat if you would 
nut have your solder run about the pi ere that is to be sol
dered, you must rub such places over with chalk. In 
the soldering either of gold, silver, copper, or either of 

the 1~ctals above mt·ntioned, thel'e is generally used bo
rax Ill powder. and sometimes rosin. As to iron, it is 

:~e~~;~~~t 1~~~:.~~t~e~ ht~~:~1:~d-~;t~v~?cdh t~1:!;:: t'hxc~e=-~j 
become !incorporated with cacii other. }'or the finer 
kinds of iron and steel instr·uments, howrver, gol<l proves 
an cxcl"llent solder. This metal wiJI dissolrn twice or 
thrlcc its weight of iron in a df'grre of heat ve1·y farlcss 
than that in which iroH itself melts; hence if a small plate 
of gold is \Happed round the parts to be joined, and af
tenval'ds melted by a Llowpipc, it strongly unites the 
pieces together without any injury to the inst1·umeut, 

however· delicate. 

SOLE.£. among the Roman<. a ~ind of sandals or 
slippers which covrrcd only the sole of tl1e feet, a11d were 
baund on with thongs of leathcT, i11skad of which the 
women and the effeminate ones of the other SCI tied 



SOL 

t11cm on with pnrp]e.colou1·ed ribbons) or such as were 
''ariously adorned with g11ld anti bih•er. 

SOLE(..;.JSM, soloecisnws, in grammar, a false manner 
of spt'akiug conu·a1·y to the use or la11gu<1ge and the 1·11les 
<Jf g1·an11nar, eithet- in respect of tlede11swn, conjugation, 
or syntax. 

SOLEN, ra"or sheath, or knife handle shell, a genus 
i>elu1tgi11g to tile da ... s of vernic:-i, and order of testa.cca. 
'!'he ~1111111al is an ascitlia. The shell is bivalrc, o!Jlong, 
a.Ill.I O(ll~ni11g at lloth sides; the hinge has a tooth shaped 
Hke an awl, bent' back, often tluullle, nut iusertcd into rhe 
opposite shdl; the -1·im at thl!sitlcs somewhat worn away, 
ant.l lias a hol··ny cartilaginous hinge. There arc 23 spe
cies; three or then1, viz. the siliqua, vagina, and erisi-;, 
are found on tl1c Bl'itish coast, and lurk. in tl!e santl near 
the low water ma1·k in a pcrpe11tlicular direction. When 
in want of food they elevate one end a little al>O\'e the 
surface, and protl'llde their l>odit's fa1· out of the shell. 
'On the app1·uach ur danger they dart dcc11 into the sand, 
sornetinws two feet at least. l'heir place is known by a 
small dimple on the surface. Sometimt:s they are dug 
out with a shovel; at other ti111cs they are taken by sh'ik
ing a barbed dart suddenly into them. When the sea is 
tlown, these fish usually 1·u.n deep into the saml; and to 
br·ing thPm -up, the rnmmon custom is to throw a little 
salt into the holes, on wh1cl1 the fish raises itself, and in 
a few minutes a11pears at the mouth of its hole. When 
half the shell is discovered, the 6slumnan bas nothing 
mot·e to do tha11 to take holtl of it with his fingers and 
d1·aw it out; but hr must be rautious not to lose the oc
casion, fol' thencatur·cdoes not continue a moment in that 
state; and if by any meani:J rhe fis:1erman has touched it, 
aud let it slip away, it is gone for evcl'; for it will uot be 
decoyed again out of its hute by sait; so that then there 
is no way of gl~tting it but by digging under it, and 
throwing it up with the sand. The fish has"two pipes, 
each composed of four or Ii ve rings 01· pot'lions or a hot .. 
low cylinder, or unequal lengths, joi11(':d one to another; 
and the places wlicre they join are marked l.Jy a number 
of fine sti·caks or rays. The l'eason why the salt causes 
these crt~atu1·cs to come up out of theil· holes is, that it 
gives them violent pain, antl even co1·1·odes these pipPs. 
'I'hh1 is somewhat strange, as tlie Cl'eat.ure is no111·ished 
~y means of salt "atcr; but it is very evident, that if a 
little salt is sh'ewcd 11p11n these pipes in a fish taken out 
of its habitation, it will corrode thcjoinings of lhe 1'ings, 
and often make one 01· more joints tlrop off; the c1·eatu1·e, 
to avoid this misrhief, arises out of its l)l}le, anti throws 
off the salt, and then 1·cti1·rs back again. 1'1Je use of 
il1rse pipes to the animal is the same with thal of many 
1ltheqtipes of a like kiutl in other shell til=lh; tl•<'y a.II sl'rve 
lo t:lkc in water: I hey are only a continuation of the outt'r 
mrmbl':me of the fbh, and scne indiffHently for taking 
in and throwing out tbe \\ab'r, 1.11e 1·ecdving and the 
otlu•r t.lischar·gi11g it, and eithCI' ans\,Cl'ing equally well 
to their purposr. 

'l'his fish wai; usrd for funtl by the ancients; antl Atlie-
11reus, from Sopl11·011, speak., uf it as a great dt'lkaty, and 
particul}trly g1·ateful to \dU •\\S. It it oftl'll used :1s fooll 
at p1·f'<,t.•.nt, and 1s b1·ou~ht up to table fril·d in e~gs. 

SULl<'AING, 01· 801,MJZA'rJON, tlu· art uf sounding 
the 1111IC's, togrtllc1· "iU1 thr rorrespumling S) llt'blcs of 
the gamut. This p1·qm1·rttory ('Xel'cise, so ucCCbsa1·y to 
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sight-singing, nnd whirh, IJy uniting in the minds of U16 

p1·actitionc1· (lie iJ1·a of' the difh:.rent syllables '' ith tliuso 

uf' llic intervals, f<Kil1taks the 1·ccollection of the several 
suum.ls, was of vc1·y a orient adoptiun. 

Gui<lo haring s11IJ:-,tituted his hexachord in place ot' 
the ancient tetrnclwrd, aduptctl at thl' same time for his 
solmization six otlicl' syllables, tu, re, mi, fa, soJ, la, 
taken from tile hymn of St. Jolin the Jh}Jtist. 

Of the seven nutes in the Fl'enrh scale, only four were 
for a while used by us, as mi, fa, sol, la; but now we, as 
well as tile Jtalians, employ the lil'st six, with the exce1)
tion of changing ut fo1· do, as a softer and mol'e vocal 
syllable. By applying these syllables to the several 
notes, the practicioue1· nnt only utters the sound with 
mo1·e fullness, case, an<l freedom, but, by the association 
of ideas, attains a ready recoJJectiun of the placl·s of the 
tones and semitones, and by feeling th<' relation between 
the syJlalJic and the musical sounds, acquil'cs the poweL' 
of expressing them with truth and ce1·tainty. 

SOLICITOR, a person employed to take cal'e of, and 
manage, suits tlepending in the com·ls of equity, and 
those of tile lower so1·t at·e loo often made use of to the 
dama~e of the 11eople, and the inc1·ease of champerty and 
maintenance. 

Solicitors are within the statute to be sworn aml ad
mitted by the judges, befo1·e they al'e allowed to practice 
in our courts: in like ma.nuer as attorneys. 

SOLID. Geometricia11s define a solid to be the third 
species of magnitude, or tliat which has th1·ec dimensions, 
viz. length, breaUth, and thickness 01· depth. 

A solid may be conceived to be formed Py the revoht
ticin, or di1·~ct motion, of a superficies of any figure what
eve1·, antl 1s always tc1·minated or contained umler one 
or more planes or surfaces, as a surface is undel' one 
or mo1·e lines. 

Solids a1·e commonly divided into regulat• and irI'e
gular. The regular solids are tlrnsc tel'minated by 1·e
gula1· and equal planes, and are only five in number, 
viz. the tetrahedron, which consists of four cc1ual rrian
glcs; the cube, or hexahetlron, of six equal squares; 
the octahedron, of eight equal triangles; the dodccahe
drl)IJ, of twelve; and the icosiliedl'on, of twenty equal 
tria11gles. See T'ETRA.HEDRoN, CUB&, &c. 

~ol:U:- of least resistwice. Sir Isaac Newton, in his 
P1·111c1prn, shows thal 11' them is a curve figure, as 
DNFG, (!'late CXXVI'. Misrel. ftg. 218.) of such a 
nature, that from any po111t, as N. takrn i11 its circum~ 
fcrrnre, a perpendicular NM is le t fall on th<' axis AB; 

~1~~ ~~:0;.~~afi~~~1~ -~u;~1~~:~t~~ :1111=~~1:.:~~·~~~::. ~1111~i:-:ii~~~ 
cuttiiig the axis produced in R, and the pro11ortin11 th~n 
is, as NM : GR:: GR3 : 4 HG x Gn; the s .. lid grn .. 1·ated 
by tlte 1·evolution of tliis cul'Ve about its axis AB; \\hen 
nmvf d swirlly in a ra1·c and t'la'itic medium, will nit;et 
" '. irh kss 1·t•:; i~ lu11rc fl'Olll thi: mediuu1. than any nthrt· 
CllTU)a1· solid whatcn1·, of' tile same length and IJ1·calllh. 

Soun .ANGLE. is that till'tned by thee 01· niorr planes 
mrcti11~ ill a point, like the point of a tlian-HuHI well cu t. 

80.Lm r. U\lUEns, at'c those whirh a1·ise from tile mul~ 
tiplica~i1111 of .~ pl<-tnc number, by any numbel· wliateH·i·; 

~i~Jl~~disb; ~:l:~~.'~~.L~t~~~11~~~\~c~t'b~ ~:hich is plane), mul. 
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Soun rnonLE~r, in mathematics, is one which rannot 
be geomeh·irallj solved uuless by the interbection of a 
circle and conic section; Ol' by the intersection of two 
otlier conic sectious, besides t1ie circle. 

As to desc1·ibe an isosceles triangle on a given right 
line, whose angle at the base shall be triple to that at the 
Yel'tex. 

'I'liis will help to inscribe a regular heptagon in a 
given circle; ant.I may be resolved by the inte1·section of 
a parabola and a circle. 

This problem also helps to inscribe a nonagon in a 
circle; anti may be solved by the inte1·scction of a para
bola, and an hyperbola between its asymptotes, viz. 

To descl'ibe an isosceles triangle, whose angle at the 
base shall be quadruple or that at the vertex. 

And such a problem as this has four solutions, and no 
more; because two conic sections can cut one another but 
in four points. 

SOLIDAGO, golden rod, a genos of plants of the class 
of syngenesia, and the 01·dcr 1if polyga1uia su1w1·flua, antl 
in the natural system l'anging under the 49th ol'der, 
compnsitre. rr1ie rrccptacle is naked; the pap11Us sim
ple; the. t"ac.lii a1·e commonly five; the scales of the calyx 
a11e imlH"iratcd, and curved inwanl. There are SO spe
cies. Among these there is only one which is a native 
of Britain; the virgaurea, or common golden l'od, which 
grows freqlH'ntly in 1·ough mountainous pastures and 
woods. 1.'hc1·e is a variety of this species called cam
brica, to be found ou rocks, from six inches to a foot 
high. 

SOLIDITY, is that property or matter, by which it 
excludes all other bodies from the place which itsclr pos
sesses. 

SOLITARIES, a denomination or nuns or St. Poter 
of Alacautara, instituted in 1676. the design of which is 
to imitate the severe penitent lifo or that saint: thus they 
are to krep a continual silence, nP.ver to open thefr 
mouths to any boliy; employ their time wholly in spiri
tual exercises, and leave the tempor·al concerns to a num
ber of maids, who haYe a pal'ticulat supel'itir in a sepa
rate part of the munastel'y; thry always gn ba1·rfooted, 
without sandals; gird themselves with a thick cord, and 
wear nu linen. 

SOLO, in music, a term used in pieces consisting Of 
se\1e1•al pru·ts, to muk those that are to })erform alone: 
it is sometimes drnotetl by S. 

'Vl1en two or tl1ree parts play, or sing, separatrly 
from the grand chorus, they are called a dio soli, a tvc 
soli, &c. 

SOLSTICE. See ASTRONOMY. 
SOLUTION, in chemistry, tlenotes an intimate mix

ture, 01· 11erfrct union, of solid bodies with fluills, so as 
seemingly to form one homogeneous liquor. 1.'he dis
solvmg fluid iii tel'med the solvent or menstruum. 

A solution is <listinguished from a mixture liy being 
perfectly clear, though not always colourless, and from the 
parts not separating wl1cn set at rest. Sec CHEMISTRY. 

So:r.uTtoN, in algebrn and geometry, is the answel'ing 
a question, or the revolving auy problem p1·opost'd. 

SOLUTION ojcentimdty,_in su1·gery, is the se)Jaration 
or tl1e natural cohesion or the solid parts of the body, by 
a woun<l. 
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SOM METI, a mineral named from tlw mountain Som
ma, wliel'e it was ftr."St fo11111.J. It is usually n1ixed witb. 
volcanic pl'oductions. It c1·ystallizcs in prisms, some
times terminated by pyramids. Colour white, ant) some
what transparent. It cuts gla<iS. The specifkg1·a, ity is 
s.27. Infusible by the bloY.pipe; and according to Vau
queliu, it is composed or 

49 alumina 
46 silica 

2 lime 
1 oxide of il•on 

98. 

SONATA, in music, a piece, or composition, intended 
to be 11e1formed by instruments only; in which sense it 
~~~~~~ opposed to cantata, or a piece desiguctl for the 

There are several kinds or sonatas. The Italians, 
however, reduce the.m principally to two: the sonata da 
camera, or chamber sonata; and the sonata da chicsa, or 
cJ1urch sonata. The sonata, of whatever kind, generally 
opens with an adagio; and after two or th1·ee movements 
of various desc1·iptions, cunrludes with an allegro, or a 
presto. 'l'his definition of a sonata, however, rather be
longs to what is callf:d the a11rient than to the modern 
music, in which the sonata is t'hirfty corn.aJoSe~ as ales
son or exercise fpr a si11glr instrument. 

SONCHUS, sow-thistle, a genus or pla11ts belonging 
to the class of syngenrsia, mid to the ol'der of p1dyga
mia requalis, and i11 thl natural system 1·angetl 1111/ler the 
49th <.tnh'r, cumposilre. Tiu• rrrrp1ade is nakt·tl; the ca
lyx is imbriratecl, bellyi11g, and conical; the down of the 
seed is simple, ses8ile, and H'l'Y sOft, tlu· st•1.:d is oval and 
i1ointed. 'l'here are 19 ipf'Cit•s; fo111· of these at·e natives 
of .Britain: 1. Palust1·is, marsh sow-ttiistle. 2. A1·vensis, 
corn sow-thistle .. s. Oll'l'aceus, rommon snw-tliislle. 4. 
Alpinus, blue flowered sow-tl1istlc. All ol' them nefari
ous weeds. 

SONG, in poetry, a Jittle compnsition, consisting of 
easy and natural verses, set tu a tune in Ot'der to be sung. 
See PoETRY. 

SONG, in music, is app1ird in grneral to a single piece 
of music, whether cont1·ived for tlie voice or an instru-
ment. • 

SONG of birds is defined by the honourable Daines 
Barrington to be a succession of ttf1·ce 01· more tlitferent 
notes, which are continued without intel'l'uption, during 
the same interval, with a musical bar of fou1· crotchets 
in an adagio movemt>nt, or whilst a pendulum swings 
four seconds. It is affit·awd by this author that th~ notes 
of birds are no more innate than language in man, a1Hl 
that they depend upon imitation, as f'a.r as their 0J'ga11s 
will enable them to in~itate the sounds which they have 
frrquent opportunities of hraring; and their adhcr'ing so 
ste;1dily, even in a wild slate, tu the same s1rng, is owing 
to the nestlings attending only to the i11stn1c1ion or the 
parent bird, whilst tltey disl'ega1·d the notes or all others 
that may perhaps be singing l'Ound them. 

Bi1·ds in a wild state do not commonly sing above 10 
weeks in the )ear; whereas birds that have plenty of 
food in a cage, sing the grratest part of the year; and 
WC may add, that the foma}e or DO species of birds ever 
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eing9 • This is a wiso provision of nature, because her 
song would discover her nest. ~a th~ s~me_rnanner, we 
may rationally acco unt for het· rnfel'lor1ty 111 plumage. 
Tile faculty of singing is confined to the cock l.Jit•tls; and 
accordingly Ml'. Huntet·, in dissecting birds of scve1·al 
species, found the muscles of the larynx to be stronger 
in tile nightingale than in any other bird ~f the same 
size; anc.l in all those instances where he d1ssectec.I both 
cock and ben, the same muscles were stronget· rn the 
cock. 

Some have ascl'ibed the singing of the cock bird in the 
s111fog solely to the motive of pleasi~1g. his mate durin.g 
iucubation; others, who allow that it ts partly fot• this 
end, Uclieve it is pa1·tly owing also to another cause, viz. 
the g1·eat abundance of plants and insects in the sprin.~, 
which, as well as seeds, are the proper food of siug111g 
birds at that time of the year. 

Ml". Ilarringtun remarks, that there is no instance of 
any singing bird which exceeds our blarkbird in size; 
and this , he supposes, may arise from the difficulty of 
its concealing itself, if it called the attention of its ene~ 
mies, not only by its bulk, but by the p1·oportionable 
loudness of its nutes. This writer further observes, that 
some passages of _the song in a few k~nds of bird.s, c~r~ 
responds with the rnte1·vals of our mmncal scale, of winch 
the cuckoo is a striking and known instance: but the 
greater 11art of their song cannot be reduced to a musi
cal scale; partly, because the rapidity is often so great, 
and it is also rm uncertain when they may stop, that we 
cannot reduce the passa,ges to form a musical bar in any 
time whab:ioc\'CI': partly also, because the pitch of most 
birds is considet·ably higher than the most shrill notes of 
those instruments which have the greatest compass; and 
11rincipally, because tile intervals _used by bit·ds ~t·e com· 
monly RO minute, that. we can~OtJUdge_o~ them from .the 
more gross inte~·val s mLo winch we d1v1~e ou~· m~1s1cal 
octav". This wnter apprehends that all birds sing rn tho 
samckPy. 

Must people, who have not attended to the notes of 
bil'lls, suppo-;c that cvcry species sing exactly the same 
notes and pa';sagrs ; but this is by no means true, though 
it is admitted that tlicl'C' is a general resemblance. Thus 
the Londnu bird-C'atcl1ers p1·efer the song of the Kentish 
goldri.nf'lws, an~ Essex. chaffinclH·~; and some ~f ~lie 
nighlingale.fanc1ers prelcr Sul'ry birds to those ol Mid
dlesex. 

UI' all singing biJ·ds, the song of the nightingale has 
been most u11irn1·sally adm ired; aml its supel'iu1·ity (de
duced from a rngcd bi1·d) consists in the followiug par. 
ticulus: its tonr is much mol'e mellow than that of any 
otlwr bin\; tlio11glt at the same time, by a p1·opel' t'Xt'l'
tiun of its music;d powrrs, it can be very brilliant. An. 
othn point of s11pr1·i11rity is its cont inuance uf song 
without a pausr, whkll is som1.•times nn less than 20 se
cuuds; and "lien l't>.spiration lit'comes nen•ssal'y, it takes 
it "i th us n1uch j1ulr.;mr11t as au opt't'a -s i11gcr. Tlic sk)
lark i11 this puti1 ular, ~1s \Hll as in lompass and va1·h.:ty. 
is only scro11c.J lo tlu· nigh tingalr. The 11ightingale also 
sings (if the expn'S!>iu11 llli~) b(• allo\Hfl) ,\ith SU}J('l'iol' 
judg1111·nt anti taste .. Mr. JJa1Tl11glon has o\Js1' ned. that 
his night iugalr, \\ldrli \\aS a Hr) rapi1al bml. lH•gan 
sonly lik. r tlt 1· a11Cit'llt Ul'hl un.;; JTS('ning its bt ea h to 
swell certain uutes, wluch by these means Uad a rpust 

SOR 

~~;~~~ ~~~,\~1i~h e~:~t:\111~~~~y";~~~·rt:~1dir,~!:1a~!~~' ":f~~c~~ 
and America, both singly and in concert, are not to be 
compared to those of European birds. 

ag,1~~';:b1~ 1 !~'~:l1~~\~=~ 1~f ~t~~:dPi~!s, ~~r~s~~:~~~~t~~; 
merits of painters, is d_esi~m·d ~o exh_iliit t~e comi:arativs 
merit of the British smg1ng bm.ls; rn winch 20 is sup. 
posed to be the point of absolute perfection. 

il!IJillJil I IJ 
N1ghtinga~--:--:- ~1~ ~ ~ ~ 
Sky-lark • • • 4 19 4 18 U 
Wood-la1k • • • 18 I 4 17 12 B 
Tit lark . • 12 12 12 12 12 
Lrnnet • • 12 16 12 16 18 
Goltlfinch 4 19 4 12 12 
Chaffinch 4 12 4 8 8 
Greenfinch • 4 6 
Hedgo-sparrow . 4 4 
Aberdavine, or siskin 4 
Red -poll • . • 4 
Thrush • . • 4

1 

4 4 
Blackbird 4 O 2 
Robrn 16 12 12 12 
Wren 12 o 4 4 

~~:~k~~:~~0o'; Norfolk n:ock· 1 O I 
4

1 O I 
2 

111ghtingale 14 12 12 14 14 

SONNERATIA, a genus of plants belonging to the 
class of icosandria, and to the order of mouogyn ia. rrhe 
calyx is cut. into six segments; the petals are six; the 
capsule is multilocular and succulent; and the cells con· 
tain many seeds. The only species is tlic ncida, a tree of 
N ew Guin ea. 

SONNET. Sec PoETRY. 
SOOT, a substance deposited from the fl ame of burn. 

ing "ege-tables. It consists chiefly or carbon, which, fut• 
want of complete contact with the air, co ulil nnt be con
sumed, and is partly carried off mechanically with the 
smokr~ and partly precipitated. 

SUPHORA, a genus of plants belonging to the dccan
d1·ia munugynia cla!'ls, "ith a pa1,ilionaccous Hower: its 
fruit is a \'ery long a11d slender unilocular pod, contain
ing a great many roundish seeds. It agrees in every 
tiling with the diadclphia. and papilionaccous plants, ex
cept that its stami na a1·e distinct and sc11a1·ate. There 
arc !t5 species, all f'o1·cign sl1l'l1hs. 

SORBUS, service-treet a genus of plants brlnnging to 
the cl ass icosa111lria, and to the order uf t1·i gJ nia. The 
calyx is quinquefid; the petal..; m·e fiv r ; the lrnrry i~ beM 
low the tluwel·, soft, and co 11 tai11 ing 1liree sreds. Tl1~re 
are three species; the c..ucupar1.i, domestica, and heM 
brida. 

1. The aucuparia, mountain.ash. quicken-tree . quick-

~~~~·~;:·11~·~~~.~t'~~~i!l;i~~:a~:i~~ ~;~t;,·~!~~tt 1~l~·li1~~t .~~~~: 
co\1ered w1t11, a s m1Joth greyish-b1·own I.lark; pinuatel\ 
!cares, and .a .. ge umbcllate clu•tc1·s of while !lvwel's at 



son xx. 
the !lli 11rs aml ends of tlic branchr s, ~ ur c C'C'd C'tl by c:Juc;-
1'" rs of fine rr1I 1.Jr1·1·ic:-; , ript' in aut umn Ruel wi11te1·. 
'rl1nr is a rnricly with Jrllow-~tripcd Iran·~. This spe
cies grnws \\ihl in many parts uf this isla111l, in moun
tainous plares, \\noll.s, and liril.; 1· -1•0\\S, ufll' ll gro\\ing to 
the sizr of timbr1·; and is atlmitlcd into mostol'namcntal 
vtantatiuns, fot• the beauty of its growth, foliage, tlow
ers, and fruit. 

2. The domrstira, 01· cultivatell srrvice-trec, with 
eatable fruit, grows with an upright stem. branching SO 
01· 40 feet high, or more, ha' ing a bru\\ nish bark, and 
the young slmnls in ~um111c1· cm cred with a meal) down: 
)linnated leaves of eight or h' n pair. This tree is a 1~a
ti rn ol' the southern war·m pa1·ts of l!.urope, where its 
fruit is us<'d at table as a desert; and it is cultivated here 
in man) uf our gardens as a fruit-tree, and as an on1a
ment to divr1·sify ha1·dy 11lantations. 

3. The hcbl'ida, or niong1·t'l sel'\'ice~trre of Gothland, 
grnws 20 or SO feet high; 1t has half pinnated leaves, ve
ry downy 11ndcrn1?ath; and dustf'l'S of" hilt !lowers, sue~ 
t:ct·dr<l b" bunrlies of l'ound reddi~h berries in autumn. 

SO REX, shrtm:, a grnus nfquatlrupecls Jlf tho 01·der 
fcrre. 'J'lie gcnel'ic cl1a1·acter is, front teeth in the uppet· 
jaw two, long, bifid; in the lo\\ er, two or four, the inter
mediate one shorter·; canine teeth, several on each side; 
gf'inders cuspidated. 

The genus so1·rx, of wliirh there are 17 species, in its 
grne1·al apprarance bC'a1·s a great 1·~~rf!ll.llance to the 
mouse tribr; but thcstn1cturt·, 1111rnber, and situation of the 
teeth, prove it to constltutc a \•cry ditf'l·rent srt of ani-
1nals, \\ liirh are evidently 1·ather car11ivo1·011s than fru
givol'Ons. It is more closely allied tu the gr11us talpa; 
i1!Som11ch that these two grnel'a ma) he ronsich>red as 
linkctl to t'aC'h othel' by intrrm~diatc spl'rii·s, whkh in 
habit rcsrm\Jle the one genus, and in teeth tht! otlit:r. It 
is O\\ ing to this circumstanre that Li1111reus, in the twf'lfth 
edition of the Systema Naturre, has plared one or two 
genuine s11ccies of talpa in the genus sonx. The must 
common species of sorex in this country is the S. a1·ane-
11s, commonly known b) the nan1e of tbr shl'cw-mouse. 

1. Sorex araneus. This little animal, whirh is per
J1aps the smallest of the .1£uropcau quad1·uprds, is a very 
common inhabitant of our fil'lds and ga1·drns, and mea
surrs about two inches a11d a hall", and the tail one and a 
half. Its colour is nrarly simila1· to that of a mousr, but 
of a somewhat more ferr11gi11ous tinge; and the animal is 
11ea<lily distinguished by its long and sharp snout; the 
ryes a1•e small, and almost hid in the fur. It feeds on 
Jtoots, grain, inscctc;, and almost any kind of neglected 
animal substance. It has a very stl·ong a11d unpleasant 
•mell; and it is remarkalilc that cats will kill but not cat 
it. J\11·. Pc1111ant observes that thr1·e seems to be an an
ual mo1·tality among these little animals every autumn; 
11nmhers of them bein.i; found dead at that season by 
paths and in the fields. It inhabits most parts of Europe, 
a11d is also said tu be founcl in Siberia and Kamt~chatka. 
It breeds in holes, unt.ler banks, among moss, &c. and is 
said to produce se\·eral young at a time. 

2. Sort."'x moschatus, musk-sht·ew. This is a very sin
gul:u sper ies, \\hich, though extremely common in some 
of the no1·tliern puts or .Europe and Asia-, d,1es not seem 
to ha,·e b~en vc1·y distinctly undel'stoud by modem na
tn!'alists. 

Arcortling to Dr. Pallac;, it chi··fly inhahits the rinr 
"ols:t aud tile adjarrnt lakP.r.;, from Novo~urod to Sa1•a
tof; :rntl ic; nnt found in llu~!'iia, nor does ils rxisfrnro in 
Lapl and SCt!lll well asrrrtained. It is said to hr 'rry 
seldnm seC'n on land; con lining itst•lf tn lake:it and 1·iH~l'S, 
in lhl' banks of \\hirh it orra~ionally burt·o\\S to a great 
clistancr. 1.,he gr11nal length of the animal is about sc
vrn inches from nose to tail, ancl of the tail right inches: 
hut it is sometimes found of a la1·gl'r size. The tail, ex. 
cept at its base, is prrf1•ctly nakt-cl, ma;·ked nut into c;ra. 
ly llivisiuns, and is of a bl'Uwn colour; it is also of a lat
erally comprrssetl form, and gradually taprrs to the ex. 
tremitY: nea1· the base of the tail are situated several 
small f'ollklcs, or glandular receptacles. in "hich is se. 
Cl'eted a yellowish fluid, resembling in smell lhl' sfrong
est ciHt; uf' this substance aboat the quantity ol'a scru11le 
may, it is said, be obtained from each ani111al. 

1'hese rreat111-es arc said sonwtimes to be seen swim
ming about in considerable numbrrs on the surfarc of 
lakes and rhers, and may often be heard to snap their 
mouths with a sound not unlike that of a duck; feeding 
on worms, lerches, watrr-insects, &c. as \\ell as occa
sionally ou vrgetable suhstanrrs. 

In so:nc rml'ticulars tl1is auim,11 makes a distant ap. 
proach to that most singular of quadr·upeds, Che 11laly· 
pus. 

The musk-shrew is a slow-pared animal, and C'asily 
taken, if arri<lrutally found on land. The skins arc said 
tu be sold in Russia to put iuto chests in nrdt-r to dl'ive 
away moths; and so rom111on is thr animal in the neigh
b111ll'hood of" l\'iznry No7ogorod, that the peasants are 
said to bring five hm1d1·t•d apif"ce to ma1·kct, whc1·c tbry 
arr sold fo1· a l'ublr per hu111lrrd. 

ln the twelfth edition of the Systema Natur::e this ani
mal is placrd in the genus cast~l' or bravrr. undrr the 
title of castor mochatus. See Plate CXXII. Nat. Hist. 
fig. 368. 

3. Sorax racliatus, Canada shrew. This animal may 
with great propriety he termed sorax radiatus, sincr the 
snout, wliich' is lung anll slender, has a d1latrd ca1·tilagi
nous f'Xtremity, f11rnishe1l with a cirrular series of shaq1-
poi11trd processes or soft tend rile;, disposed in thr manner 
of the rays in a spur. The whr1le animal is of a long 
form, and its habit immecliately pronounces it to belong 
to the gPnus sorrx, and not to that tJf talpa. Jts body is 
longish, a11d rovered with black coarsisli hair; the_ fret 
far less than tl1Use of a mole; the eyes hid 11111.l<'r tlir skin; 
the snout edged on earh side \\ ith upright' ibrissre; the 
radiated tcntacula at the end of the nose arc uf a bright 
rose-colour, and mnvcablr at the }lleasure of the animal, 
so as eithrr to be b1·ought togrther into a tulrnlar form, or 
expamkd in the form of a star. 

It is said to inhabit Cana<la, but not to be ver·y com
mon therr. It occasio11ally burr·ows somewhat in the 
manner of a mole, but far less strongly, 01· more slowly, 
and is said tu pass a consitlel'aUle portion of its life be .. 
neath the surface of the snow. 

4. Sorrx crerulesccns, pcrfumin.i; shrPw, meai;urrs from 
nose to tail near right inches; and the fail is about three 
inches and a half Jong. This animal diffuses a musky 
smell, su cxtremrly powe1-ful as to prnrti-atr almost t'Hr·y 
substance which it touches. It inhabits fields, but is said 
sometimes tu come into ho11Scs. It is found iu the E.ast 
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In11ian iljlands, as well as in India, occul'ring in Jam, c towardsh, and the1rn.1·tsbanUdtowarclskandl;whcnce 
&c. l,c. a11J 1~ baid to l'cccl chiefly on 1·ice. it happrns that the l>cll, at first of a ri1·c11la1· form, real-

s. Su1·1·x minutus, minute shrew, is an extremely ly Ucconws alternately elliptical in twotliffc1·c11t11i1·cctions; 
small animal. whkh inha!Jit'J moist 11la.ces in Sil>eria, and it follows then, that in those parts \\ her·e thr curvature i'i 
makes its nest uf lichens and moc;;ses under the J'oots of thn greatest, thcit• exterior points depart from each oth
trccs, living on gl'ai11s and seeds, &c. It is of a sul>fer- er. 
ruginous brown colour al.Jove, and whitish l> low; the head The same circumstance happens to the mu~ir.al rLnrd 
is large; the snout VCl'Y long an<l slender, an<l beset with-oaf a harp, or other stringed instt·unH•nt, "lien 1t lS tourh
a l'OW of long whiskers on each side, real'l1ing as far as cd: for. in ordel' to become angular, ~Ii ncn or BED 
the <>yes. lt has no tail; the eyes are small, ancl the ears (fig. 220) it is necessary that the strmgJrn strctchfld 01· 

short an<l naked. <It is sai1l to run swiftly, and to have lengthened, and consequently its pa1·ticlcs be in some 
a voice like that of a hat. It weighs al>out a dram. mrasure l'emornd from the point of' contact. 

SOLUTES, in logic, a species of reasoning in which a Thcl'e are then two vibrations which take place in SO· 

great number of p.1·opositions aro so linked together, that norous bodies: the general vibration, "hich changes tlie 
the lll'edicate of the one becomes continually the subject form of the body; and the particu~r vibration, which af-

~~ t~7.i~~~~g ~~!!~~~1i~~?t,:~11s~~J:~~ :r ~~~c~u.~~~np·~~P~~;~z~ ~~~t~:'i: :~:~~\~a~al~~~c~:t ~~~t°~11~2.~cde ic~fn~~e o~~i~~c:~ 
and the 1u·0Llicate of the last: such is the following argu- the general vibration, but rather to the vibration of the 
ment; •'.God is omnipotent; an omuipotent being ran do pa1'ticlcs: for whenever the two vibrations can be scpara
evel')" thin.; possible; a being tl1at can du every thing pos- ted, it is found that the former produces no sound; hut 
siblc, <an do whatevt1· involvrs nut a contradiction; there- when the general vibration is accompanied with a vi bra ... 
fore, God can <lo whatevel' involves not, a. conlradic- tion of the particles, it is the latter that regulates the du-
tion." ration, the force, and the ffiodulation of the sound; if, on 

SORREL. See Ru~rnx. the contrary, these vibrations arc stopped 01• interrupted 
SOUN 0 is {H'oduced by a \'ibrating motion, excited in a by touching the sonorous hody, the sound immediately 

sonol'ous bod) by a blow 01· a shock. from an;ithcr body; and ccasrs. On this account clock-makers attach to the ham
tlle same motion is communicated by this sonorous body mrr which strikes tbe bell ol the clork a small sp1·ing, 
to ·lie air which surrounds it, and tr<ansmitted by tlbs which elevates it again the moment it has struck, anll 
fluid to the ear, wluchis an organ admiraUJy ad<!ptcd to Pl'C\'ents it from remaining upon the bell, which would 
J'CCrive its inqwcssion. considerably deaden 01· destroy the sound. 

From this ddinition it follows, that soumls should be Acute sounds are pl'oduccd, when the vibrations of the 
considered in thl'ee diffe1·e1H views; first, with respect, to sounding body are morn frequent; gra\'c or deep sounds, 
tile sono1·ous body; which produces it; secoudly, as to the when thl'y are less so; no med ium brtwcC'n acute a111l 
medium which frnusmits it; and, thirdly, as to the organ gnwe Sollnds can be found. Sonol'Ous bodi<•s are saill to 
which receives tlie im1u·essicn. l>c in unison when they vibrate. with the same frrq11cncy; 

fot~~ 1~0::11~~cl1il~:ti~1~~, J~~/1'~i;o ~~!1~:~1'<::t~1~~~~~~h\~~ic~~I~!~ ~ ; 1 ~~ 0~~~a ~:;":~~J ~~~-~~ ~=ti~:,t \\~~l1t:~:s;!~;r~~ ; 11117 q ',
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the stl·ings of a violin, &c. ancl not those which fausc Jl('SS of vibration, arc di st in~11ishe1I by otlicl' names. 
only a confust:'d uoisc, such as a stone p1·oduces whC'11 it Cho1·ds wl1kh al'e sho1·t anrl tightly strrtched, pm1l11< e 
falls upon a pavement. When bodies ares stl'ictly speak- at'ute suumls; those wliich al'c long and lax, grnve 
ing, souorous, they are necessal'ily elastic, as will be af- sounds. 
tcnvards pi-ovrd; and their srrnnd, as to its f.;rce and du- The motion or vibration of bodice; at a cli .~ tanrc from us 
ration, is proportionatr tu tlwir vibrations. would not affect our sensP of hral'ing with1111t the mrdium 

Suppose, for cxamplC'. the be!! or a clock to be strurk of some other boliy, which rcreiV<'S an impulse from this 
by any solid hotly, a kind of'uudulating 01· tremulous mo~ motion, and communicat<>s th<' vihrnti nn to our ot·.noans. 
tion is i111pa1·tcd to the minute partkks; and this motion 'l'l1us a hard blow upon an anYi1 or upon a bell coulJ not 
may b~ cveu pcrce.ivcd. by the hand or finger's wlien ap- be h('ard liy us, eve n at a \'t'l'J' small distance, if there 
plied to the beli. was uut a medium betwcrn those ubj1• r ts and us capable 

'l'o ~111de1·sta11d this more cumplrtrly, let us conceive of transmittin.g the vibratinn!i 10 cn11· autliforv n r1·vl'fl . 
that a bell is composed of a sel'ies of circ11la1· zone~. de. J<.:lastic fluids are the most effrctive mediums for: t/ii<; IHH'
tl'easing in tliameler all the way to it'" top. each of'whkh p11sl', anti consequently the air is thr mo o;;t rornm1m rn
may I.Jo cuusitkrcd as a fiat ring, composed of as man.y l1ii:lc· of .c:;ot1 11d; wh icli is vrry ra<;; ily pr nvl'd hy 1·i11:;-i 11 g a. 
.cont enh'ic cit·d t'S as its lhic:kuess will admit of. If tl11s belJ undf'l' tire r ereivt>r of' an air p•1 mp. tl1e s 11rnd it af
ring is sti:uck at the point ct (Plate C.XXVI. Misce.I. fi ~. fords being found g1·ad ually t" 1lillli11ish as the air hr. 
219). the pa1t so srrtu k tc11rls towal'ds g, and at the snn1e comes exhau;.ted. till <1t len ~th it cras1·q to hr heas«I at 
time tile pa1·ts band d t 1·nd t11wards i and in, am! this at - :111. That the air jq <'<tpablf' nf lw i 11~ a:!;itatr d wit 11 .i;1·1·at 
tion in tilesr parts ncc1·ssa1·1.ly ca ·i s~s the p11i11t c to ap- fo1·c , ~ppr:11'3 from ti1e vio'ent <'oncuc.;..,i1111s pMd .. c d hy 
}H'uach towards e. By llh'll' elastic ptl\\e ·, hrn\'<'Ver, cxpl 1srn11s of.~m1p ·1 wd1·r, as wdl as from tlH· p0wcr wlii r lt 
these parts prese11tly regain thr po-,ition iu \\ hi1 h tl1<'y sunu.• pCi f.ons a1 c known to posqrsv, of breaking d1 ink
were bt•f 11·0 tile bell was slt·uck; bat as t!iey 1·1 turn \\ ith in~· ~hts;,es, by 111eans of tlir ir vo:cr- , whrn sounded in 
an a.r f'<' leratcd forrr, tliey genel'ally gri be.'ond the 11 •int uu s .m \\ ith the n11te which the gfal'.ls would J1arc produ
where they ought to rt•st. The pa1·t a. lhe·e·' re, after cell when strurk . The trcmu:ous motion exri·crJ in the 
having retul'ncd from g to a, tends towal'd• f, the part ai1· b~· sounding bodies, has been supposed analogous lo 
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the •uccessive t•lnf!;• which are produced by di•lurbing 
the surface of the water. This hypothesis, however, was 
disproved by the obs~rvation tliat souutls, whether weak 
01· louJ, alwa)'s travel wit!1 the same velocity, which 
•locs not hold tt·uc with t'espect to the rings on the su1·
face of water, since these move faster or slower accord· 
ing to the furce of the cause whirh excited them. 

EHry sound is rcnder·etl stronger or weaker, and may 
be hcanl at a g1·eater or loss cli-,t rnce, according to the 
densit'y or rarity of that cla•tic fluid by which it is pro
pagated. Acr01·ding to Mr. Hauksbee, who has made 
«Jeep researches into this branch of philosophy, when 
air has acquil'ed twice its common density it transmits 
sound twice as f..t.r as common air; whence he reasonal..lly 
concludes, lliat snund increases, not only in direct prop 
portion to the density of the ai1·, but in proportion to the 
square of this density. 

Ir sound was propagated in an elastic Ru id more dense 
than the air, it woultl be car1·ied proportionably farther. 
I have proved this, says M. BT'isson, by putting a sonop 
1·ous body into ca1·bonic acid gas or fixable air, the denp 
sitv of which is about one-thil·ll. more than that of atp 
mo""sphMical air: the consequence was, that at that time 
and in that situation. the ~ounll wa~ •e1·y considerably 
increased. For the same reason, the t11·) noss of the air, 
which i11creasrs its dcnliity, has a considerable dfrct in 
l'L'IH.lel'iug sound louder and mo1·e audible. Sound is also 
much increased by the l'CVl'l'bCratiOn of tJie pulses of the 
ail· from those !!ill! rounding bodies against which they 
strike, whence it happens that music is so mtach louder in 
a dose apartment than in the open air. 

Elastic fluids are, howeve1·, not the only medium 
througli which sound may be transmitted; for it may be 
propagated by means of wato1· and othe1• liquors, whiah 
ma)" be proved by immer·sing a sonorous body in watn; 
but it must be obscr\·cd, tliat in this rasc the sound will 
be less prt·ccptihle. and will not extend to so great a 
distauce; the cause of this climinution is, because mediums 
for tl1c tran~mis-.iun of so rind should be elastic, anti that 
is a µ1·opet·ty \\liilh "a tel" and other lic1uors 110ssess only 
in a ve1·y res11·ickd degr·t·e. 

Sound is also transmitted by solid bodies, provided 
they possrss a sufticieut dt'grce of elasticity to 1>roduce 
this effect. 

Light. we liave alrracly seen, is projected or reflected 
with ir1n<·dible velocity; but sound is transmitted much 
more slowly, and its progression is very perceptible to 
our senses. 'l'he flash from a cannon, or even a musket, 
may l>e seen some seconds bt'fore the sound reaches our 
ears. As the motion of light, therefore, is instantaneous 
with respect to any modt'rate distance, this has been the 
common means emploJed for asC'ertainiug the progress of 
sound. Sir Isaac Sr\\ ton observes that" all sounding 
boclies propagate their motions 011 all sides by surcessive 
comlensations and relaxations; that is, by an altel'llate 
progl'es">ion and return of thr 1mrticJes;" and these vi bra. 
tions, when communicated to the air, are termed JlUlses 
ol sound. 

All pulst>~ move equa1Jy fast. rrltis is prm1ed by exp 
periment; awl it is found rlrn.t they pass about one thou
sand one hunrtred and for·tv-two foet in a ~rncond, whether 
the sound is loud or l•Jw, firave or acute. 

Some curious experiments were made, relative to the 

propn.;ation or sound, by l\fr•sicurs De Thury, l'>fn1•aldl, 
and De la Caillc, upon a line fourteC'n thousaud six hun
l11·cd and thirty-six fa1homs in length, havin,i; thu tower 
of mount Lhcri at one end, and the pyrnmid of Montmar
tre at the other extremity of that distance: their obscr
vato1•y was placed between those two objects. The 1·ep 
suits of their observations were these: tst. That souml 
mons one hundred and se,·enty.threc fa.thorns, French, 
in a second, "hrn the air is calm. 2d. That sountl 
moves with the same tlrgrec of swiftness whether it is 
strong or weak; fur thrsl' gentlemen obscned, that the 
discharge ol' a box of half a pound of gunpowder ex-
11loded at Montmartre was heard at mouttt Lheri in the 
same space of time as thl' 1·eport of a great gun charged 
with nearly six pounds of powder. 3d. That the motion 
of sound is uniform: that its velocity nrither accelerates 
nor dimini~hes through all the intervals of its progress, 
as is the case with almost evel'y other species of motion. 
4th. That the velocity of sound is the same, \\hether a 
cannon is placed towards the person wlio hears its re
pn1·t, or tm·nt•d a contrary way; in other words; a great 
gun fiJ'eJ from the Tower or Lontlon rastwa1·d, woultJ be 
heard at 'Vestminster in the same interval of time as if 
it was discharged towards the latter place. And if the 
gun was discliarged in a di1·ection perpendiruJar to the 
horizon, it would be heard as soon as if discharged in a 
right line towa1·ds the hearer. By other experiments, 
however, the progress of sound appeal's to be impeded 
by a strong wind, so that it travels at the rate of about 
one mile slower in a minute against a strong "ind than 
wilhit. 

A knowledge of the progression of souml is not an arp 
ticle of mere sterile curiosity, but in srveral instances 
ur.;eful; for by this we are enabled to determine the <lisp 
tance or ships or other moving bodirs. Suppose, for 
example, a vrssel fi1·cs a gun, the sound of which is 
hrard five seconds artcr the flash is seen; as sound mo,•es 
1142 English feet in 011esccond, this numbe1· multi(11ied 
by 5, givrs the distance of 5710 feet. The same princip 
pie has ber11 applied to storms of lightning and thunder, 
as to calrulatiug the distance of it fro111 us. See ELECP 
TRICITY. 

The waves or pulses of sound being rcfiexible in theil' 
course when tht.·y meet with an extended solid body of 
a rrgular surface, an ear placed in the passage of these 
rrflt>ctrd waves will perceive a i;rnund simila1· to the ori
ginal snuud, but which will seem tw pmccctl from a body 
situated in a similar position and distance behind the 
plane of reflection, as the real foiOunding bod) is before it. 
'l'his reflected sountl is commonly called an echo, l\•liich, 
however, cannot take place at Jess than fift1-five feet; 
because it is necessary that thr distance should be such, 
ant.I the revcl'berated or 1•eftected sound so long in ar. • 
t·ivin~, that the ear may distinguish ckarly bet"~Ctt that 
aftd the original suund. 

Rdlected sound may be magnified by much the same 
contrivances as arr usrd in optics rt·sp1Tting light: hence 
it folluws, that sountJ<i uttc1·ed in onr forus of' an elipti
cal cavity a1·e heard much magnirird in thr other focu~. 
The whispering-gallc1·y at St. Paul's rnthcdral in Lon
don, is uf' this d!'scription; a \\ Mi!!!JR'l' utten·d at one side 
or the domr is reflected tu the othr1·, anJ may be \ rry 
distinctly heard. 'Ille speaking anti eat• trumpets are 
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constructed on this pl'inciple. The best form for thrsc 
insh'ume11ts is a hollow parabolic conoid, with a small 
ol'ifice at the tup or apex, to which the mouth is applied 
when the sound is to Lie magnified, or the car when the 
J1earing is to be facilitated. 

Thr sti·ucture of the car is one of the most complicated 
and difficult subjects of ph)siology; and the reader is, 
the.refore, referred to that at'ticle for what concerns this 
branch of acoustics. 

Soutm. m1isical. Sounds of such qualitiM and dispo
sitions as to produce that agreeable and appreciable eft'ed 
upon the ear which \\e call melody, or harmony. 'Ve 
shall at prrsent confine our olJservations to that affection 
of sound by which it becomes distinguished into acute 
and grave. 

This dilference has hitherto appeared to have no other 
causes than the different velocities of the vibrations of 
the sounding bot1ies, In fact, the tone or pitch of a sound 
seems to have been discovered, by an abundance of ex
pcl'imcnts, to depend on the nature of those vibrations, 
whose difference we can conceive no otherwise than as 
having differt:nt velocities; and since it is proved, that all 
the Nibrations of the same chord are perfo1·med in equal 
time; ant.I that the tone of a sound~ which continues for 
some time after the stroke, is the same from first to last; 
it follows, that the tone is necessarily connected with a 
cert.tin quantity of time in making each vibl'ation: and it 
is from this principle tliat all the phenomena of tune a1·c 
deduced. 

If the vibrations are isochronous, the sound is called 
.musical; aut1 is said tu be acuter, or higher, than any 
othcw sound whose vibrations are slowe1· and graver·, 
or lowel' than any other sound whose vilJratio11s al'e 
qui<'ker. 

From the same p1'inciple al'ise what we call concort1s, 
&c. wltirh are nsolvable into the frequrnt unions and 
coincidences of the vil>rations of two sonorous bot1ies, 
and conseque11tly of the undulatious of the ai1· which 
they occasion. On the contrai-y, the result of less fre
qnrnt coincidencr.s of those vibratious is what \\e call 
discord. 

Another considerable distinrtion of musiral sounds is, 
that by which they a1·e druominated long aud short; not 
with 1·egartl to the snnorous bod.y's retaining a motion, 
once received, a lo11gel' or lesser tilue, but to tile conti
nuation ol' the impul.'tc of the efficient cause on the so
not·ous body fur a longr1· or sliorte1· time; as in the notes 
of a violin, &c. "hich ar·c made longet· or sho1·ter by 
stl'Okrs of dilferrnt length or quickness. 

This continnit." is, p1·upel'ly, a succession of several 
souuds, or the effect of several Llistintt strokes, or re
pealct1 impulsc:s, on the sonnl'ous body, so <1ukk that we 
may judge it one coutinuecl soimd, especially if it is con
ti~1ucd in .the same ckg1·ee uf sfrength; and hence arjscs 
the doctnne of mrasu1·e and time. 

Sounds again arc distinguished by musicians into 
simplu and compound. 

A. simple sound is the single product of one voice, or 
one rnsh·umcut. 

A com1>ou11d sound CQn~ists of the. sounds of scvel'al 
distinct voicrs or iustrumcnts, all united in the samr in· 
dh•.id.ual timo and measure of duration, that is, all 
•t1·1kmg lhe ear together, wbat~ver may be their other 
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dilferences. But in this sense there is a twofold com
pound, natural and artificial. 

The natural compound is that proccetling from the 
manifold reflections of the first sound from adjacent bo
dies, when the reflections are not so sudden as tu occa
sion echoes, but are all given at the same moment, as 
well as in the same tone, or pitch, with the first note. 

The artificial compound, which alone comes under the 
musician's province, is that mixture of several different 
sount1s, which being produced by art, the ingredient 
sounds are separable, and distinguishable from one 
another. In this sense the distinct sountls of several 
voices or instruments, or several notes of the same in. 
strmnent, are called simple sounds, in contradistinction 
to tl1e compound ones, in which, to answer the imrposes 
of music, the simples must have such an agreement in all 
!'elations, chiefly as to acuteness and gravity, as that. 
the ear may receive the mixture with pleasul'c. 

SouNn, in geography, denotes in general any straight, 
or inlet, of the sea, IJetwceu the two headlands. 

SouND-BOARD, in an organ, is a resel'\'oil· into which 
the wind, drawn in by the bellows, is conducted by a po1't
vent, and hence distribLtted into the pipes placed over 
holes in its upper pal·t; this wind entCl's them by vah·es, 
which gpen by pressing upon th<' sto11s ur keys; aftn 
drawing the registers, which prevent tile air frum enter
ing any of the pipes, except those it is required i11. 

SOUNDING, in navigation, the act of trying lhedeplh 
of the wate1·, and the quality of the bottom, Uy a liue and 
plummet, or othc1· artifice. 

At sea there are two plummets used for this purpose, 
both shaped like the frustum of a cone or py1·a111id. One 
of these is called the hantJ .lead, weighi11g al.wut ei~·ht or 
nine pound; and the othel' the deep-sea JeaLI, weigl1ing 
from 25 to so puuntls. The formci· is used in slinJlow 
waters, and tl1e latter at a great distance from the shore. 
1'1ie line of tbe hantl-lead is about 25 fathoms in length, 
and ma1·ked at eve1·y two or three fathoms, in tl1is man
nn, viz. at two and tl11·ce fa1liums from tlie lc:lt.I there 
are marks of black Jeathe1·; at fi ve fathoms a white rag, 
at seven a retl 1·ag, at ten and at thirteen Ulark leather, 
at fifteen a white rag, and at seventeen a red onr. 

Sounding with the han<l-lcad, whirh the sc>amen call 
hearing tl1e lead, is generally 11c1formed by a man who 
stant1s in the main-chains to wimlward. Hadng the 
line all ready to run out, without intel'l'uptio11, lie iiolds 

~tn~el~~~~n~t s~!~~n~5t~~~ic~a~t1~1~ ~:~~~:·:,~:t~·1d0s111a~11\~ 1~·~~.':~:~~J! 
three or l'our timrs, in 01·de1· to arq11in• the g1·Mtc1· ve4 
Jodty, he swings ·it roun<l liis hcac.I, a11d thr11ce as rar 
for~variJ as i .~ nceessa1·y; so th~t, by th e Jcatl's sinking 
wl11lst the sl11p ad\'ances, the line may br almnst pe1·p f' ll
t1icula.r when it rPaches t.lic bottom. Tlw JllTS011 s1rn11d
ing thtm p1·oclaims tile d1·pth of th e watc1· in a kind of 
sung rescml.Jling the ni1·s of hawkcr·s in a city; th us. if 
tlic made or 5 is close to the sud'ace of the watl'I', he calls, 
" by the ma1·k five," and as thc1·c is nc• mark at 4, 6, s, 
&c. he estimates those num\Jers, and calls, u by the 
dip four," &c. H he j111iges it to be a quarter or a half 
more than any particular numhe1·, he calls, "anti a 
quarter fire," ''and a half four,"&«. If lie con ceins 
the tlepth to be three quartrrs more than a partirular 
nu1ober, ho Calls it a quartet• less than the next: tlrns, 
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~~ 1 .ruur rathoms ~' he calls, "a quartet• Jess 5," and so ~~~ ca~~~1:~:'o~:~~1 ~s11r;~1~1i~~~~:1in~~ !~~!=,~~~:~c~i~i~~'~:>~~'.·~; 
The tl('cp-sra lead.fine is marked with two knots at 1·hombo id :d, sho\\s nbj"cts scrn through it double, anll 

£0 fathom'3, th1·cc at so, four at 40, &c. to tho cm.l. It son1eti111cs 8, 12. or 16 images at once. It is frequent 

~~.~:11~~ 1u: 1:·~~k~~:'2;~t~15,a :~11jZ11~ 1 !~~~~: ~~~llerl~i~1t!~e t~[s ~~~~ !~1~\11~>t~:a~!~.~~.i:i:srl111!n~b~:;~;:: 1 ~::~~1~1t1~~::1 ~::.~a~~~1l~·r,01~;~ 
m111·l' dfcctnally at st•a, ut· in deep water on the sea-coast, ram id al OI' culunwar; am! is found in mines. quanics, 
il is us ua l p:·cyious ly to ltring-to the s hip, in 01·der to and caverns, in many differrnt placei\. 4. Staladitical 

~~~r:"A .. 1 11~-:· t~1~ 1 ~~~i) ~1111c t11~·:~i1i1: t!11~;~e~~ 1 :~~. ~~~: :~ ~~1~~·~sa~~0~i ~1:.a~{r~~~~i\~~ ~~ ~~ 1.~:!;~~t<~1~~;t~~ni~:~~·i~l~~,.~: pt1~:~H:~.~ ;~~;'~1 
s inks, tli C' s hip d1·1ns mol'e pcrpen dicularJy ovc_r it •. I he l':tlcarcous earth. Jt is opaqut', gt•n('t·ally laminatt'd, 
11il ot ft:e ling the h'a<l strike tlic bottom, l'Catl1ly disco· but from accidental rircumstanres assumes various forms. 
n1 s th e tkpth of tile walel' by th e mark on the line near· It occurs in Knan·sbol"ou~h iu Yo!·kshirr, uml at U\'C11S 
<'~t its s111·farc. The bottom of the k:ul, which is a little near Cm·k. ... 
hollowed there fut· the pu1·posc, being also well l'ubbcd A new i;,prcit·s of spar has lately been found in the 
over with tallow, retains the distinguis hing ma .. ks of the East Indies, which, frnm its extreme hanlne!is, approach· 
bottom, as shells, ooze, gravel, &c. which naturally atl. iug to that of a tliamond, is callrd atlam.intine spar. It 
here to it. \\as discuYerrd by D1·. Black o{ Edinburgh to be a dis. 

The drpth of the water, and the nature of the ground, tinct S}}rcirs. Happening one day to visit a lapirlary, it 
w11i ch are called the souru.lings, are carefully marked in was shown to him ~mon5 otliel' specimens as a stone 
the Jog-book, as well to detel'mine the distance of the that was used i11 the East lntliljs for polishing gems, a111.l 
plarc from the sh01·e, as to col'l'l!Ct the observations of grindin.; other hard substances. Dr. Black immediate-
fol'mrr pilots. ly singk<l out a specimen, which he sent to Mr .. Grc. 

SOU'l'HERNWOOD. See ARTEMISIA. ville, who requested M. Klaproth to analyse it. 
SOW, in the iron.works, the name of the block or There arr two varieties of this spar; one of them 

]u111p of metal they work at once in tl1e iron-ful'llace. comes from China. and crystellizes in hexagonal prisms 
'l'he size of these sows of iron is very diffel'eut, even without 11yramills, the length of the sides varying 
from tl1t same workmen, and the same furnace. Thl'se from six to twe:ve lines; their bl'eadth being about 
furnarrs having sand-stones fur their heal'ths amt sides ni11e, of a grey colou1• with diffc1·ent shades. Though 
up to the height of a ya1·d, and the rest being made of the cnti1·e pieces are opaque, the thin laminre are trans· 
brirk. the l1ca1·th hy the force of the fire is. continually · l'arent, and ''hen broken, its surface appears slightly 
gro\dng wi<lcl', sn that it at first contains as much me. striated. Its crystals are covered with a very firlC and 
tal as will make a sow of six or scHn hundred \\eight, strongJy.atlhel"ing crust, com1>osed of scales of silvery 
it will at last contain as much as will make a sow of mica, mixed with pa1·ticlcs of red fefd .s1>ar. Snme1imes 
2000 weight. the surface has martial pyrites or yellow sul[>hu1·et of 

SOW A~S. See STARCH. iron adhering to it. Its ha1·dness is so great, that it not 
SOWNE, a term uscll in the exchequer, whereestreats only cut8 glass as easy as the<liamond, but even scratch· 

that sownc not, arc suC'h as the sheriff by his ca1·e aud es roe k Cl'ystal and other very hard stones. Its speci· 
diligence cannot k\'y, whe1·cfure they a1·e not regal'ded; fie gravity is to that of water as 3710 to 1000. Some. 
and the cstl'eats that sownr, are such as he may levy. times it contains crystalliztd grains of magnetic oxyd of 

SPA. See 'VATERS, mineral. il'un, which may be se11arated fron1 the stone \\hen pul-
SPACE, in genmcu·y, t.lenotes the area of any figure, verizrd by means of the loadstonc. 

or that which fills the interval ur distance between the The other kirnl found in Hindostan is of a white cn· 
lints that te1·minate it. lour, and of a mo1·e laminated texture than the former: 

SrACE, in mechanics, the line a moveal.ile body, con. tltr. grains of iron contained in it are likewise of a smaller 
sidcrcd as a point, is cunccivrd to describe by its motion. size than those of the former; thry al'e not diffused 

SPAN, a mrasul'e taken from the space betwee n the tl1rougb the substance, but only adhet·l! to its surface. 
thumb's end and the tip of the little finger, when bnth This spar is exceedingly ddlkult to analyse. 
are stretched out. The span is estimated at S hand's- SP ARGAN IUM, bur-i-eerl, a genus or plants brlong-
breadths, or 9 inrhes. See MEASUB..E. ing to the rlass of monc:e.ria, and to the order tr-iandria, 

SPANIEL. See CANIS. and in the natural S)>!Cm rang«~ u1uler the Sd order, 
SPAR. See FLUAT eflime. calama1·ire. Tht• amrntum of the male flower is round-
SPAR, in rnim·r t. logy. a name given to those earths ish. the ralyx is triphylluus, and there is no corolla. The 

which break easily into rhomhoidal, cubical, or la11Ji· amentum of tl11· ft-malt> Dower rese mbles that of the male. 
natljd fragments wi!h polished ~urfares. As the te1·m 'I'he stigma is bifid; thl• tl'uit is a ill'y berry containing 
spar is thus applied tu stones of tliffr rcnt kinds, with out one seed. Ther·e are tl11·er svecies, all of them natives 
an) regard to the ingrrtlieuts of which they are compns- of G1·t·at Bl'itain and Jrrland, anti gl'owing in pools and 
ed. some additional tt> r·m must be used to expr<!s~ the lakl"s. 
cunst ilurnt parts as \\rll as !he figure: for instanl"c, cal- Sl'ARMANNJA, a genus of plants belongin!\' to the 
ca i:eo~is spa1·, !;) pscous spar, &r. The spars found in class of pulya n1h·ia. aucJ to tl1r urdl' I' of mouogynia. T11e 
Britain_ and ~1 C' laml ~ 1·e of four differPnt species, opaque, ror11ila rons1sts of' follt' petals. au cl is hcnt back; the nee· 
rrfra~trn .t; . d1a1.1ha11ous. aud stalactitical. I. The opaque taria a1·c nume1·011s, and swrll a littlr; thr ralyx is qua· 
spai· is rhombu1dal, hexa11gular, and triangular, of vari- ur1ph)llous; the caJlsule is angulatcd, quinquelocular and 
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cchinalrd. There is only one s11ecics, t~c afl'icana, a 
oiln1b of tile C•pc. 

&l' \llllOW. Sec FR1xo11.L\. 
Sr\Rnow nA"K· ~re 1'·A1.cos. 
SP \RTIU~I, broom, a,gruu, of plant< belonging to 

th r <la-;<; of diadclph1a, anti Ol'dcr Of dCC-itlldl'i:i, a;iii i_n 
thr 11atural ~)Stem anangrc..I 11nd1..·r the S2d 11Hlr1, IM}ll
liuna· rre. The sfgma 1s lont;itudina1 and wool!) ~.l.111\C, 
tlir filaml'nts atlhcrc to thr germen. Tltc tal) x is 111·0-
durrtl downwards. 'l'licre a1·c 27 species. All liil'sr, 
rxccpt the sc1qml'ium, a1·c exntirs, rhiefl.v from S(Mlll, 
Portugal, ltaly. &r. The 5(opa1·iurn, or rom1n 1111 
brootrf. is uscc.I for a \'aricty nf purpnse'I. lt ha., l.}tL'll a 
grl'al 1.Jcnl'fit somt'limcs in tfropsiral. compla_iutc;. '1'~1e 
ma11nrr in wldch Dr. Cullen adm1111strretl it w:is tins: 
he 01·dcrec..I hall' au ounce ul lrtsli 1.J1·oon1-tops tn lH' l>oilrt.I 
in a pount.1 ol' watC'I' till one haHuf tlil' wat<'I'. wa~ evapo
rated. Ile then gavt• two talJlc-spuonfuls 111' tile dl'~uc
tion ner·y ho111· till it oprrated both IJy stool :uni ut·me. 
By repeati11g tlJc.,c dn..,cs evrry day, •JI' e1 cry st·:·ond day, 
he Sa)~ so111r drnpsit·s have l.Jt>cn rur<'ll. D1· . . Mead re
Jatrs, that a dr11ps1ral patient, \\ho hail tal~en the usual 
rcmct.lirs, and been tapprtl three tiuws "1tlm11t elt(oct, 
was c11t·t•1l l>y ta1'.111,;hail' a 1ti11tof lhc<.it-roct ion fq urt• n
hroum to1>ct, '' ith a spoo11ful uf whnlc nrnsL.lt·t.l-S• t'd, 
every morning and C\'Cning. "An i11l1.sion ol' tht> "irt•ds 
drank freely (says Mr. Withering) has iJc<'n kno\\11 to 
proclucc similar h~ppy eff..:cls; 1.m~ whorvr1· ~·x11e.-ts thr~e 
cffl'ct s to fdlow in every d1·ops1ral case will IH' gr1•atl_v 
c.h-crivrd. J knew them "uccccd in one case that WR'i 11·111)' 

~~:: ~:~~~1~;.i~l11~ or'.: i,?!·1:~.~~~c:i~i~1 ~}:~:~;~~111~ ~~~1~;1 ~r1i ~'~;~;:~~·:.1.~ 
The !lo\vr1·-butls aro i11 some counfrit:>S pirkll·1I, and 

eal('ll ~1s capers; anti the seeds ha\'e l><'en used ;1s a I.lad 
sub~titutc for coffee. Tiie ln·anrhes a1·r 11s1HI fo1· making 
besom'f, a111I tanning leather. They a1·c aJqn usrtl instead 
of tl1~ttch to rorn ho11sl'S. The olll wood furni-;hes the 
c.1'1i11('t-makrrwitil brautif11l materi<l 0S rf1 (' \'C'nC'Cl'ing. The 
te11dt·1· b1·a11rh t·s an~ in so11w pl ares mi xcll with hnps for 
h1·cwing. aud the macerak<l bark. may Le manufactured 
into f'!nlh. 

SPARG gT,STEIN, a mineral fo•md in Spain. \\here 
it fonu" wlrn1r mountains. iu d1fft·rent parts of Gn·many, 
and iu Cor11\\ all. It iq sumrtimcs amorphouc;:. and 10;onw
timrs rrystalliz1·d. Th~ primitive for·m nf its C'l')Slalq is 
a 1•t•gul.~r six ~i1h•<l pl'ism. Its int<'&'ra11t. molrcuJ~ is a 
rrg .ilar tria11.:;ula~_11rism, whose hC'rght 1s lo a s1d_e '.'r 
its l>a'ir, as l to v~· Somcti111es the edgt's of the pr1m1-
tivr ho:a~onal pl'ism a1·e wanting, and sma~l fans in 
tht'il' place; som1·lim<'s there. are small facrs 111 .'llead of 
the ccli.;t·<i, \\liid1 tern1inate the j1t·is111; sometimes these 
two varil'til'S a1·t• 1111itNI. 

!:>P,\UUS, ,, g1·11us of' l'i"ihcs of the rmlcr thoraciri: the 
gt·11tr11· l'h.11·•l<·t~·1· is, the te1·th sti·u11~; front teeth in snrne 
sp1..•1 frs dispo.,C'd in a singlr l'o\\, in othe1·s i11 a dcudJle, 
fr1pk, 01· <1u.ul1·upll..' 1·0\\.: g1·i111Jl'r., (111 n111st specie~) co11-
vex, ..,1111111tl1, aml lli..,11use<l in l'f\llg'(':,. fo1 ·111 i11g a kind of 
)IUt•1111·11t 111 th1· 111uutli: lips tlud,.; g11l-cun1•::1 unai-metl, 
bmuotlt, 'i1 ;dy. J'l1e gt nus spa1·us is c)..frrmd) 1111rncrous, 
tlit'H" IJ1.:i11g more than 40 &pet·it·s, anil as the gr1•ater 
nu111bn l\l"t' fX:otir, HI") little j., kllOWll Of tJieh• hl'i10l"Jj 
a K~·11n1tl !'Hn <') is tl1erdC1rc .di that ran I.It <'xpcl'ted; it 
ma.' l>e o 1M:nctJ tl1at they arc much allwd to the Jabd, 
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and that the disti11ction lJri wcrn tli rsc two grnrra i-~ not, 
in all tac;cs, so rlrar as mi~lit ltt· \'. 1sl1rd: in tlir Syc;te1.na 
Naturre ol' L:nnreus an c' iJl!nt cunf'usio11 takes plarc \\1th 
rcsprct tu thr rllarartrrs of both. 

Sp<ll't!S au1·ata. Gilt.head sparus. Grnr ral lr ngth 
about fi rtcen inches, but ocrasinn ,tll) fount! of fa1· la1·~cr 
siu; botl} 1.Jroad and tltin, the lwck rising into ~ cari11a: 
nath c of the ~lt'dite1·r;rncan •. \tla11tir, and l11i11an "Va~, 
and hd1l in considnaUle r1"krn1 as a food; n1tH'h atl111i; 1•d 
b\ thr •mricnt Grf'cks and Homans, aml by the fur111cl' 
n~ti r 0 11 consc>c1·atcd to \ ·enus. 

Sl'ATHELlA, a grnus of plants bclon~ing to lhe 
class or JH' nt:UH.lria, and to th1• .1nJer of ll i;!;°.i rtla. ·1 he 
cal) x is pC' utap li) !lou"; thr pr·f;,fs arc fin; the t'·tp'·•ulc 
is th1·ce.Nlgc•1l a111l tl'ilocula1; tie ~N'<l'i solitar). There 
is 011Jv unC' spet·il's, tlicsimpl1 x. which is a natin• of Ja
m11inl, au<I was introilw l'il iiitn tlll' hola11i r Kat dt·ns of 
thi~ r<11111t1·y in lii'"S :, ~ 01'. W1·ight, late of Jamaica. 

SP \'l\1. S(•C MEDIC1'E, 

SPA'l'l L.\. an i11"ih·u11H·11r 1.<;1 ii l>y su rgco11s an1I apfl-
thrrari11l'i f11• SJll'f'atlin." 11 f;! . ..;h' ' &c. 

SPE.f'l 1•:8, i11 alg1·U1·a, thf' f'h· acte1·s 01· !-iymbols m.i.<le 
usr 11:"' t•, ••1•:u·<'c;ent <1uantitiPs. 

SPE(,IFJC. in mnlinnl. a 1C1l.l' whoi:ir ,·irtuf' Rnd 
rffi·rt is fWt'11lia1·ly afla11trd C• .., nc rntai11 disPa"I•'. is 
:ul• <1 11atr tht•reto, and exerts 1b whole furcc in1111eUiately 
tl1 "'t'·1i11 . 

!'PPCIFJC, in philosophy, that whkh is peculiar to any 
thin£Z". rnul fli'<ti11g11islwi:i it fr•1ni all othe1•s. 

SPEf'lOUS ARITHMETIC, the same with ali;rbra. 
RP~:CULARIS LAPIS, in n.ttural hi,to1·y, a gl'nus 

of taks. composed ol largr plales visibly St'parate, and of 
<'xtreme thinness; auil carh fi~silr again srparatrd into 
a numbrr nf plat rs still finel'. (S• e 'l'AI,C.) Of tliiq gr. 
nus thrre are three sperirs: I. The white sliini~ spPcu
lal'is, with large and l>r11ad lravrs commonlyrallcd isin
glass an1l Musrov) glass; its laml'llre, or lcavrs, are ex
t1•t•mt>h· thin, elastic, and ll·ansparrnt; it makPS some
timt's nitt the )Past em'l'\'C'SC'C'llC'f" Wilh aquafo1·fis, and jg 
not <'a C)i ly ralrined in th<' fi1't'. lt is imp1n·tN) in great 
(piantili rs; thr min:tH11r<' ·pai11trrs rover their pictu1·r!'t 
with it; the lante1·n-make1·s use it instead of horn; and 
minute objrrts are usuall)' prec;rrvNI b1•hH•rn two pl:1tes 
of it. fo1· examination by tl1r mirrnsropr. 2. The h1·ight
h1·own spel'11la1·is, with broad 11..·aves; a ve1·y valuable ~pr
ries, thnugli inf1·1for to th<' formrr. S. 'rhr purple hri~ht 
sprrularis, \\ ith broad leans. the moc;t rlrgant of all the 
tak'i. and ac:; brautifully tr:rnsparrnt as fhe first kind, 
SP~CULUM, a lookrng-gfoss or mfrrnr, t·apahlr of 

1'"Hrrting thr ra\s of the sun, &c. See 01•T1cs: src also 
FoLtATrNG nf lonlang.glasses. 

Srr-.cuLuM, in s111·gel'y, an instrnmrnt for •lilafing a 
wou11cl. or tl1e: like, in ol'drr to rxamine it attrnli\·rh. 

SPr.CULU.\t, for 1•rOrrti11g tclrsrop1·s. is made of a ki11cl 
of \\ Iii tr co11prr consii;;ting '! f s~ pa rte;: of' finr rNI ro 11p r, 
one of brass, tiftern of .;r:11n-t111. anil thrr<' or\\ hit . i\r
St>nir. Thr procrss gi"cn IJ .' llir latr J. F:dwn1·ds, \\f:o 
was l'l'\\ arded by th<' br1a1·1l nf longitu!lr for 11isrlosi 11g it 
tn the public, wns pul.Jlish<'cl i11 thr Na11ti1·al Almana1·k ' rur 
1:q:-, anti is ~c; follows: :\l h the f'oppr1· in a Llrgrrru
c1l>lr, t·mpli1y111g some bhtt'k Hux, romposrd of t\\o pnrts 
of tartar and one of uitrt·: "ll<'n mr Jt r,I, nfld to it the 
brass an<l the silrer. Let the 1rn1·0 tin be melted iuto 
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:mother cru ribte, also wilh. some black flux. rrake them 
botli from the fin•, and.pr~n· th~ melted tin into the~~sed 
nrnss in the lar;.;e- U'UC 11Jlc. Stir the whole well with a 
dry s patula of IJircli; and pour off tl1e fu sed metal imme. 
diatrly into a large quantity or cold water. The sudden 
chill of th e watc1· ,dll cause the fluid metal to di vidc into 
an i110nite number of small pa1·ticles, whi ch will cool in
atantly. 2. Ir th e copper is completely saturated, the 
fracture of one piece of this mixed metal will appear 
bright, and or a glossy look, rese m~ling the face or pure 
quicksilvc1·. But if it is a Urown reddish-colour, it wants 
a little more tin. To asrertain the required propo1·tion, 
ml'lt a small quantity, known by weight, or the mixed 
metal, with a knuwn vcl'y smatl part of tin; and, if ne
cessary, repeat the trial with different doses, till the frac
ture of the new mixtul'e looks as already <lescl'illed. Hav. 
ing now as€e1·tained the necessary. addition of tin that 
is required, }Jrocccd to the last melting of the whole me· 

}:~, t~l~~~~,:;;:tl~~~1=r~~l~!t~~1~a~~:::o~~~~t~:~sd:e b~~:~:: 
aml you will find that the mixture will melt with a much 
less heat than that for the first fusion. Have ready as 
many ounces of white arsenic in coal'se pow<ler as there 
are pounds in the weight of metal; wrap u1> the arsenic 
in a small paper, and put it, with a pair of tongs, into 
the crucible; stir it well with the spatula, retaining the 

~~':!~e::~v~~~ i~~en~rts:~i~~~"'~~r~i°:o ~r,evl~~,~~)st~;v:;:~~ 
disappear; take the cr·ucible off the fire, clear away the 
dross from the top or the metal; pour in about one ounce 
or powdered rosin, with as much nitre, in order to give 
the metal a clean surrace, and pour out the metal into the 
moulded flasks. 3. The speculum should be moulded with 
the conca\'C surface downwards, and many small holes 
should be made through the sand upwards, to discharge 
the air. The moulding-sand from Highgate near Lon
don, used by the founders, is as good as any for casting 
these metallic miri•ors. The cast metal should be taken 
-O ut from the sand or the flasks whilst it is hot, or else it 
may happen to crack ir Jrrt to cool within. 

SPEE.DWELC. See VERONICA. 
SPELTE.R. See ZtNc. 
SPENT, in the sea-language, signifies the same aa 

broken. 
SPERGULA, spurrey, a genus or plants belonging to 

the class or decandria, and the order of pentagynia, and 
i n the natural system arranged under the 22nd Ol'drr, 
cal'yophylle:e. The cal) x is pcntaphyllous; the petals 
five, and undivided; the capsule oval, unilocular, and 
containing five vatves. There are seven species, five of 
which arc British: 1. The arvensis, co1·n-sputTey, has 
lineal' rul'rowcd lcayes, from eight to twenty in a whorl. 
'1'he fl owers are small, white, aml terminal. It is fre
quent in corn-fi elds . In Holland it is cultivatecJ as food 
l'or cattle, and lias thr ad vantage of growing on the ve. 
1·y poorest soils, but Uocs not afford a great deal offootl. 
'Poultry are fond or the seeds; and the iuhabitants of Fin· 
land and Nol'way make bread of thetll whe11 their crvps 
of corn foil. Horses, shre p, goats, and swine, eat it. 
C1)\lt'S 1·cfose it. 2. The nodosa, knotted spu1Ty. 3. 
Pt~ ntandra, small spu1Ty . 4. Laririna; larch-lea\'ed 
spul'l'y. 5 . Saginoidcs: lleal'lwo1-t sp111·rey. 

SP£RMACETI. This peculiarly gilJ' substance 
2 
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is found in u_.e cranium or the ph_lseter mncrocrpha1us, 
or spermacet1-whale. It is obtained also from sonu• oth .. 
er ~pe~ ies. At first it i~ mixed "ith some. liquic.l oil, 
whi ch 1s separated by means of a woolkn bag. Thelasl 
pnrt10.n~ arc removed by.an alkaline le), anti tli c SJler~ 
macct1 is afterward8 purlficd by fusion. Thus obtained 
it is a b~autiful white substance. usually in small scales, 
' 'e1·y brittle, has scarcely any taste, and but litlle smell. 
It is distinguished from all other ratty bodies by the nys. 
talline appearance which it always assumes. It melts 
according to the experiments of Bostock, at the tempe'. 
rature or 112°. When sufficiently heated it may be dis
tilled over without much alteration, but when distilled 
repeatedly, it loses its solid form, and becomes a liquid 
oil. It is soluble iu boiling alcohol, but separates again 
as the solution cools. About 150 parts ol' alcohol are 
necessary to dissolves it. Ether dissolves it cold, and ,.0• 

ry rapidly when hot: on cooling it concretes into a solid 
mass. It dissolves also in hot oil or turpentine, but pre
cipitates again as the liquor cools. 

The acids have hardly any action upon it, but it unites 
with the pure alkalies. With hot ammonia it forms an 
emulsion which is not decomposed by cooling nor by 
water. It dissolves sulphur, and is diasolved by the fix
ed oils. 

SPERMACOCE, button.wood, a genus of plants be
longmg to the class or tetrandria, and order of ·mono
gynia, and in the natural system arranged under the 
4;th order, stellat:e. The corolla is monopetalous and 
funnel-shaped, and there are two bidentate seeds. The 
species are 20, all stove plants from warm climates. 

SPHACELUS. Sec SURGERY. 
SPH.JERANTHUS, a geuus or plants belonging to the 

class of syngenesia, and to the order of polygamia segre
gata; and in the natural system arranged under the 49th 
order, composit:e. Each partial calyx contains eight 
florets; the florets are tubulated, the frmale being scarce. 
ly distinguishable. The receptacle is seal); and there is 
no pappus. The species are four, the indicus, the afri· 
canus, the chinensis, and another . 

. sPH.JERJA, a genus or the class and order cryptoga
m1a fungi. 'l'he fructifications are mostly spherical, 
openi~g at the top; while young filled with jelly, when 
old with blackish powder. They grow on the bark or 
wood or other plants. There are ll9 species. 

SPH.JEROCARPUS, a genus or the Cr}ptogamia class 
of plants, and order alga?, consisting of foliaceous mat
ter, expanded on the ground, and producing very large 
and obvious fructifications. Dr. Hill thinks it probable, 
that tlie male flowers are produced on separate plants 
from the female, and have not been disconred to brlong 
to the same species: no male pa1·ts or fructification are 
described to us; the frmale parts consist of a tubulated 
anti inffatetl vagina, within which is contained a large 
globular capsule, containing a great number or small 
loose seeds. 

SPHAGNUM, bog-mon, a genus or plants belonging 
to the class of Cl') ptogamia and order of mm1ci. The 
antherw are globuse; !lie mouth entire, and dosed by an 
OJ.tr1·ctdum; the calyptra is wanting. There a1·c three 
sprrics, the palustrr, alpinum, and arborr11m. t. The 
palustrr, common bog-moss, grows on ou r bogs in wide 
patches, so .. frequently to cornr a large portion of their 
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1urFace. The stalks are from two inches to two feet 
long, irregularly surrounded with numea•ous, conical, 
pendant branches, and terminated with a rotaceous clus
ter nf erect short ones. It is gene1•ally believed, that 
tho roots and decayed stalks of this moss constit•te a 
principal part ot that useful bituminous substance called 
peat, which is the chief fuel of the northern regions. 
'fhe Lat1land matrons are well acquainted with this moss. 
They dry and lay it in their c1·adle, tu supply the place 
of bed, holster, And every conl'ing; and, being chang
ed night and morning, it keeps the infant remarkably 
cleau, dry, and wa1·m. It is sufficiently sort of itself; 
but the tendt'r mother, not satisfied with this, frequent
ly covers the moss with the downy hairs of the rein
deer; and by that means makes a most delicate nest 
for the young babe. 2. The alpinum, green bog-moss. 
Its branchrs are subulate and erect; the antherz a1•c oval. 
It grows in mountain bogs in South B1·itain. 3. The 
arboreum, creeping bog.moss, is branched; the authe1·z 
are numerous, sessile, hairy, anrt grow along the bran
ches chieOy on one side. lt is found on the trunks oftrees. 

SPHENOIDAL SUTURE. See AN&TOMr. 
SPHENOIDES. See AN&To>tY. 
SPHERE, is a solid contained under oae uniform 

round surface, such as would be formed by the revolu
tion or a circle about a diameter thereof as an axis. See 
GEOMETRY. 

SPHERE, properties ef the, are as follow: 
1. A sphere may be considered as made up of an infi

nite number of pyramids, whose common altitude is equal 
to the radius ol' the sphere, and all their bases form the 
surface of the sphere. And therefore the solid content 
of the sphere is equal to that of a pyramid whose alti
tude is the radius, and its base is equal to the surface of 
the sphere, that io, the solid content is equal tot of the 
product of its radius and surface. 

2. A sphere i• equal to j of its circumscribing cylinder, 
or of the cylinder of the same height and diameter, and 
therrfore equal to the cube of the diameter multiplied by 
.5236, or i of .7854; or equal to double a cone or the 
same base and height. Hence also different spheres are 
to one anothrr as the cubes of their diameters, and their 
surfaces as the squares of the same diameters. 

3. The surface or supcl'ficies of any sphere, is rqual 
1o four times the area of its great circle, or of a ci1·cle of 
the same diameter as the sphere. Or, 

4. 1'he surface or the whole sphere, is equal to the 
a.rea of a circle whose radius is equal to the diameter of 
the sphere. And, in like mauner, the curve surface of 
any segment, whethrr greatrr ur less than a hemisphere, 
is equal to a circle whose radius is the chord line d1·awn 
from the vertex of the segment to the circumfel'ence of 
its hal'tc, or the rhord of half its arc. 

5. The curve surface of any segment or zone of a 
spher{', is also rqual to the curve sut·face of a cylinder of 
the SR.me l1right with that portion, and of the same tJia
metrr with the sphere. Also the s111face of the whole 
S(JhrJ·e, or of n hrmisphtre. is equal to the curve surfare 
of i1s rirrumRrribing cylindrr. And the curve surfaces 
of their rorrcspomJing par·ts are equal, th flt are contain
ed between any t"o places parallel to the ba•r. And 
consrque11tly the surfacr of any se5mcnt or zone of a 
i}>bcre, is as its height or altitude. 
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!11ost ofthrse properties are contained 111 Archimedrs's 
treatise on the sphere and cylinder. And nrnny other 
rules for the surfaces and solidities of spheres, thrir se~
ments, zones, frustums, &c. may be seen in ll ounycao
tle's Mensuration. 

Hrnce, if d denotes the diameter or axis of A. sphrt·c, s 
its curve s111'face, c its solid content, and a= .1'854 the 
area of a circle whose diam. is t; then '"' shall, from 
the foregoing properties, have these following general 
values or equations, viz. 

6c -
s = 4ad2 - ([ = 6 3y~ac3• 

s = }ds = .;.adl = 11
: ./~· 

4= ~ =v~='v~· 
s 4a 2a 

SPHERE, in astronomy, that concave orb, or expaust, 
which invests our globe, and in which the heavenly bo
dies appear to be fixed, and at an equal distance from 
the eye. 

SPHEBE, armillary. See ABMILLARr SPHERE. 
SPHERICS, the doctrine of the sphere, pal'ticulariy 

of the several circles described on its surface, with the 
method of projecting the same on a plane. Seo PROJEC
TI01' ef the •Jihere. 

A circle of the sphere is that which is made by a plane 
cutting it. If the plane passes through the centre, it io 
a great circle: if nut, it is a little circle. 

The polo of a circle, is a point on the surface of the 
sphere, equidistant from every point of the circumfer
ence of the circJe. Hence every circle has two pules. 
which are diametrically opposite to each other; and all 
circles that are parallel to earh other have the same poles. 

Properties of the circlts efthe sphere. 1. If a sphere is 
cut in any manner by a plan .. , the section will be a circle; 
and a great circle when the sectiol\ passes through the 
centre, otherwise it is a little circle. Hrnce all gr~at 
circles are equal to each other: antJ the line of section of 
two great circles of the sphere, is a diameter of the 
sphere: and therefore two great circles intersect cacb 
other in points diametrically opposite; and make equal 
angles at those points; and divide each other into tw<> 
equal [parts; also any great circle divides the whole 
sphe1·e into two equal parts. 

2. If a great circle is perpendicular to any other cir
cle, it passes through its pules. And if a great circle 
passes through the pole of any other circle, it cuts it 
at right angles, and into two equal parts. 

3. The distance hetween the poles of two circles is 
equal to the angle of their inclination. 

4. Two great circles passing through the poles of an
other grrat circle, cut all the parallels to this latter into 
similar arcs. Hence, an angle made by lwo great cir
cles of the sphere, is equal to the angle of inclination of 
the planes of these great circles. Ami hence also tho 
lrni:ths or those pa~allels are to one another as the sines 
of thrir distances -rom their common pole, or as the 
cosines of their dirtances from their parallel great circle. 
Consequently, "' radius is to the cosine of tho latitude 
of any IMJint on,the globe, so is the length of a degre~ 
at the equator, to the length of a degree in that latitude. 

5. lf a i;reat circle passes through the poles of another, 
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thi ' lalt r l' also passes throu p;h the pol es or the fo1·mer; 
anJ th e two cut car h uthcr Pl' 1'(1t' ndll'ul a l'ly. 

6. Hh\o or lllOl'l' g'.l'Cat cinks int t•1·st•t· t C'arh otlirr in 
the pnlt•s of anothcl' g1·rat cit-ck; lhi& lattc1· "i i pass 
throu.~h the pi ,,. ., of :.d i th r formn. 

i. All fll '1 kb of t l. t· !- jlli<'1·e that arr rq11aJly distant 
from tlic rt•ntn•, al'<' t·11 ,1al; and 1hr farth t•1· tliC.) am dis
tant from tht• rt·nt1·r, tin· l t•i;s tliry a!'e. 

8. The sl1111· test di~tancc on the s111.farc of a sphcrr, 
brl\YC't' ll any l\\o pni11ts 11 11 1liat s111'f'acl' . is tht• at·r ol' a 
g1·cat f'ir r ll' pa ... s iug th1·ougli tho -; r wiints . . \ml the sma11-
Cl' the rir'rle is tlrnt pas -.1·s t111·oug t1 thr same poi111s, the 
longr1· is 1 hr a1·r of clistann· bl twr1· n tlic111. l-11•111 ·1 · tlw pro
per· 111casu1·e, Ill° disl<l11cr, c1f t\\ o plact'S 011 I hes111fareofthe 
glol.H, is an arr of a grrat ri1Tk int1·1·crpH·d l.1t' t \\ ('C'n the 
san1r. S r l' Thc:odu..,iu s . and otlw1· writrrs on spherics. 

Sl'llEROLD. a solitl body appl'oarl1i11g to thr figure 
of a SJ)hP1·r, th 1ugli uot l'Xac tly 1·ou11tl, I.mt ha\ ing oue of 
its cliamt"tl'l'S lo11gt•1· than the othl'I', 

This !'inli<l is us 11ally f'onsidtTt'cl as grnrratrtl by the 
rotation of an \'al plaue figur(' about one of its ax1·s. If 
that i8 1hC' lu11grr 01· trans\'Cl'Sl' axis, 1ltc solid so gl'nCl'at· 
ct.I i~ rnllrtl ;rn obl11ng sph111·oitl. and sometimt>S tJt•nlatr, 
which l'l'SC'111blrs an 1·gg, or a lrmon; hut if I he oval re. 
' 'olvcs alHmt its slHll'le1· nxis. tlw solid will I.Jr au nl.Jlate 
s11lir1·oiil, "liirh resrmbles an 01·angt•, and in thi .. !ihape 
also is thr flgu1·e of tl1t· earth, and of llH' othrl' plaurts. 

'l'lic axis abnu1 \\hic'li !lir mal 1·1·,·ol\'f's. is callrd the 
fix~d axis. aml tl1l' olhr1· is thf" l'C\'• lv ing axis, whirh
ere1· of th t m hap)lt' n"> to he the lnn~1 r. 

"'lil·n Lill' l't'\'olviug oval is a 1.cl'fect dlipsr, the solitl 
generali'd l.Jy the 1·t·\' :1lutio11 is propel'ly calle1l an ellip
soid; as dist111g11ishrtl from the sphr1·oid, which is gruc
ratrtl from the 1·cvul ution of a11y U\'al whatever, "Ill'! lier 
it is au <'Ilipse or not. But gt'lll'rally spraki11g, in rom-
111011 atnptalion, the tl'J'm sphel'oid is usc·d for an ellip
soitl; and thc1·cfun, in wliat follo\\s, they are considered 
as one and the same thing. 

Any :'iieclion of a spheroid IJy a planr, is an ellipse (ex. 
cept the sections p 11>entlirular to tht" fixed axis. wliirh 
a1·e ci1·r l1·s); aml :ill pa1·allrl sections al'c similar ellipses, 
01· l1a\ in.~ th1·i1· tl'ans,·r1·sc and cn11jugate axes in the -,ame 
constant ratio; a11ll the sertions pa1·allel to the tixed ax
is ur ~imilar to tl1t• rllipse from which the solid was 
genC'ratrd. 

For lite smface of the spltcroid, \\'hethel' it is oblong or 
oulatc: 

Let J denutr the flxrcl axis, 
r the 1·ernlving axis, 

Jr"'"' . a = .~ 854, and q = -.IJ-. -; !hen \\'111 thr sur-

farr s hr rxprcssrd by thr followin.~ series, using thr up. 
)ll'J' "> igw; fol' the olJlong Sl1heroid, au<l tile u111.Jrr signs 

-1 1 
fur !he oblate one; 'iz. s = 4mf X (1 + 2.S q - 2.4.5 

92 ~.4~6 . 7 q3 &c.; whel'e the sign~ of the terms, after 

th • fl 1·- t. a1·e all urp;ati\'e fo1· the obt;uig spheroid, but 
alt11'11au·ly positin a n<l nrgative for tlH.toblate one. 

H• ur <·. b<·ra use tlw 01r. tor 4 aif is eqll#l to 4 times the 
area 11 1' llw t:;r111·1·ating rllipi;;e, it appra1ti that thr surface 
ef the oblou5 spheroid is less than 4 times the 5cnerat-
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ing ellipse: but the surface or the oblate sphrroid is great
c1· than 4 times the same; \\Jule the ~u1·lan:of the splu.• 1•e 
falls i11 between the two, beiug just equal to 4 times its 
gt!ncrating cirrlc. 

H11y,ge11s has given two elegant construr lions for 
tlc . ..,CTilJing a ri1 -rk equal to the supl'l'fitt'S of au oblong 
and an o\ ate SJHll' l'olll, "hich he Sa}:, lie fuuu<l out tu. 
"arcls tlir lat t' J' C'nd of the )-ea1· 165:". 

UfU1c solidity ef "spheroid. EH•) sphe1·oid, "IH·tli
r1· o!Jlong or oblak, is, like a spl1t•1·1·, t'X•1cllj '"J'IRI to 
two.L11irds "fits rircu111sn·1bl11g C)lit1tll·J•. So 1h,11, il'j 
<lc11otcs the fixrd axis, r the 1·evuh 111,i.; ax1~, anti a = 
785-1; then i ajf·2 denotes the solid t:1111lt.'11t ut l ithcr 
splic1·oitl. UI', whi ch romrs to thl' samt• th 11~, 11 t Jc-
11otes the transrc1·sr, and c the cu11jugate ctxis ul' the 
generating rl11pse; 

thrn jac2t is the content of the oblong sphrroitJ, 
and jac2l is the co11tt•11t of' the oblate oplu. ru1d. 

Co11s<·c1uentl), the p1·opo1·tio11 of the fo1·11n·r solid to the 
lattrr. 1s as c to t, 01· as the lrss axis to tile g1·cater. 

Fa1·the1·, if about the two axes of an ellipse are gene
rated two sphcrrs and two s11bel'oids, tl1c four sulitls will 
be cn11ti11uc<l proportionals, and the common ratio \\ill 
be that of tile t\\u axes of the ellipse; tliat is, as the 
greatu· sphere, or the sphe1·c upou the grt.·atCI' axis, is 
to the ol.Jlatc splie1·Jid, so is the oblate spheroid to tlie 
oblong sphcl'uit.I, and so is the oblong sph~1·oitl to tlie 
less sphere, and so is the transn1·se axis.to tile couj g.11e. 

Sr1rnuo1u, 1mi'versal, a 11ame given to the sulnl gt:'nl· 
rated IJy the rotation of an eJUpsc alwut somt· ntl1(•1· 1.ha
mctcr, "hich is neitiil'.'l' the tra11S\'C1·sc 1101· co11jugatc axis. 

Sl'HEX, a g1·m1s of iusccts uf the 01·dCI' It) mcnoptcrn. 
Tiu~ grncl'ic clia1·actcr is, nrnuth with jaws, \\ ithout 
touguc; antcnure of ten joints; wings tlat·incumbcnt (uot 
11leated) in each sex; sting cuncealcll. As llic rnsCl'l,:, of 
tile gr1111s irltneumun <l(•pusit thcil· rggs in the l..t0dics of 
othrl' lh i11g insects, so those of tile genus sphcx depoMt 
theirs in dead oneis,.. in order that the JOunglanre, \\hen 
hatrlll'd, may find thcil' pl'Opcr foot.J. 1. U1us tile spliex 
figulus of Linnreus, ha\ ing f'u1111d some co11n11irnl c:nity 
fo1· thr purpose, srizcs on a spider, and l1a\ 111g k1Uct.I it, 
dr11o~its it nt the bottom: thcu la) iug hr1· l'gg in 1t, she 
closes up the orHire of tlw t:~l\ it,\' wilh 1.:la): tlie Ian-a, 
which 1·es1.'111!Jfes the magg·ut of a IJt'l', ha\'ing c.lt:\uurcd 
the spidt•i·. spius ihclf up iu a dusk) silken web, ~11d 
diangPs into a clll'_\ salis, out of which, witld11 a CCl'tain 
number· of da) s, proceeds thr corn pl rte insel't, "!11t h is 
uf a IJlack colour, \dlli a sl1gl11ly foot-stalked nUc.lu111c11, 
tlir rdges of thr i:;rve1·al srgrnrnb bring ul' a Urigh .l·r ap· 
pra l'nn cc than tl1e l'l'St of tin• bull). 1t blmultl !Jc ;.tl(kd, 
that thl' f'rmrik of tliis SJlccirs 111 c1ian·."i i,cn·1·.d sqiarale 
holes 01· nests as ab on~ rnrntiourd, iu cad1 of "hicli she 
J1larrs a c.l1·ad ins t·ct ant.I a11 t·gg, each cell costi11g her 
tile labou1· of about h\o .ia,s. 

2. Tlte 1.1µhcx Yialica uf ·Lin11re11s, "hi< It is of a IJlack 
colou1· aud sltgh!Jy hail'), "ith IJ1'11\\ n "i11g1'-i, and the 
fo1 ·c part of' tl :e nl.ul11men fc1Tuginou!, '' Hl1 blou·k 1Ja11lls, 
Sl'izes calr1·pillars i11 a simila1· mannn, lJllJ',\ i11g onr in 
nery cell, in'' hi ch she dc11osits an egg, and tlJl·n closes 
uptlieri·ll. 

s. Sphcx sabulnsa Lin. is a black arnl hairy sptcies, 
\\illt tlir s1·ro11d and third j1J111ts of tl1l' 01bcl11n1cn ft:l'l'U
grnous. lt iulialiils >andy an~ gravell) 11laces, in \\ liich 
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the female tligs h<>1rs with her f'orc.feetJ wol'king in the a fine Ua1·k-g-rcy colour, with a few slight variegations 
maruw1· of a ting, in unlr1· tu form the cavity, in "l1!ch of' dull 01·ange and "liitc; tlic 1rndc1· \\in gs al'c of <l Lright 
she places t·ithf."r a sp1del' 01· a cate1·pillar; after· '\ lt1ch orangt~-rnJuur 1 mal'kcd by a hair of t1·arnn•p1·se black 
sho doS{'S up the rarity, haring first Jaid her t:>gg in the lrn.mls; tht> body is also onlllS'l'-colom·etl, with tl1c sides 
dead i11s<'ct. Linnreus, in liis dcsc1·iptiou of this insect, nnu·krd ln blarl;: Lal'S, "Idle :-doug tlw top of the bark, 
contr•adict.'I the gt·n1'1 ic l'h<wactel', since he observes tliat from the (!ior;n to the tail, runs a broad blue-grry S\l'i pe: 
it has a retl'artllc snout co11taini11g thr tongue. on the to11 uf thC' thorax is a vc1·y large palrli or a most 

Many ort11c extra-.E urnpcan spheges al'e insects or a singular appcarauce, cxaclly rcprcse11t i11g the 11s11al fig. 
very considnalile sizt'. The whole genus is vrry much u1·e of a skull or drath'~· head, au<l or a pale gl'e), varied 
nllicd to thnse of Vfspa antl apis. Tliere are SS specks. with dull or!11·c.colnu1· and !Jlark. 'Vlicn in the least 
Sec Plate CXXIL. Nat Hist. fig. S69. <listurLed 01· irri tated, this insect emits a stridulous 

SPHlNC'l'i:!:R. Se<· ANATU.MY. sound, somdhi11g like the sqeaki11g of a bat or mouse; 
SPH INX, the IJa,,k moth, a genus of insects of the and fl'om thi s circumstance, as well as from the mark 

or<ler Jepitloptera. rrhe ,t;f'nei·ic chat·:tctcr is, antennre abo,·c-mcntionc<l on the thorax, is held in much dread 
thickest in the middle, suliprismatic, and attenuated at by the rnlg:w in seYet'al varts ol' E111·up t>, its appearance 
each rxt1·rrnity; wings deflected; flight strong. and com- being rrga1·tlcd as a kind of ill omen, or hal'bingc.1· of ap
mouly in the evc11i11g 01· morning. The imwcts or this ]ll'oad1 ing fa tr . 'Ve a1•e. informed by the celebrated 
gt'nus have i11 gcnl'ra1 a large thorax and thif'k hotly, Rraumur, that tlie Hl('.mlH·rs of a female convent in 
com111111ily lr\)let·i11g towa1·ds the extremity. The name F1·ancc were tln·own into great conste1·11ation at the ap
sphi11x is applied to the genus nn account of the posture pra1·ance of one of tlicse insects, which happened to fly 
assumed by the Jar\ re of SL''e1·al of the larger species, in duringtlte e\'C:' ning at nnc oftlie windows of the tlor .. 
which are often sccu in an attitude much resc·mbli11g · mitory. '"I'he caterpillar fl'Orn which this curious s11hinx 
that of the Egyptian spl1i11x, Yiz. with the fon pa1·ts proccctls is in the higlil' ;- t c\cg1·ec beautiful, anti fat· sur-
clevated, and the l'est uf tbe 1.rndy applied flat to tile passes i11 size c,·er)' other Elllopran insert of the kind; 
su1·face. measuring s1:111e1imcs 11f'a1· fh·c inf'ht•s in lt·11gt h, a11d I.Je-

t. One of the most elrgant insects or this gf'trns is the ing of a' cry consitlCl'alJlc thickness: its colour is a bright 
sphinx ligust1·i, 01· print liawk-mutl1. It is a la1·gc iu- yclluw, the sid es marked by a l'OW of SC\'C'll most elegant 
rseLt, mcasu1·i11g nrarly fuu1· inches and a hair from wi11g's b1·11ad stripes or IJands. of a mixed ,-iolct and sln-IJlue 
end to wing's cull: the uppe1· wings ol' a lirown colour, colour. This r atcl'pillar is p1·indpally f'u1111d 011 ti1e JIO· 
most elegantly var·iccl or sh:ul~d wi!h tlcrpcl' and lighter tatot• and tlicjrssamine. those iilants being its favoul'ite 
str·eaks an<l patches; tl1e unt.l1•r wiu.;s and botlJ are fuud. It usually clia11ges into a cl11·ysalis i11 the mouth 
of a fine rose-t'olou!', banctl '""-tli traus''t:'l'Se black slf'iV('S. of Srptcn1ber, l'ctii·iug fur tliat puq1ose lll'(·.tty rlcr11 nu- . 
'J'he catc1·pillar, "liich is w1·y lal',!?;t' , issm11otl1, anti ufa der the tlie Slltfarc of tlic earth; the cumpletn insect 
fine green, "itli seven oblique 11uqile and wl1ite stl'ipt•s emerging in t!ie following June or July. The sphinx 
alo11g each side: at the cxt1·(•111it) of tilt' liotly, 01· top of atropos isgrnerall.v consi<lei-ctl as a very rare iBsect; antl 
the last joint, is a liorn 01· )lt'oress pointi11g bar k wa1·c.ls. as t!H' catnpillal' foeds chiefly ~y 11ight, co ncealing itscll' 
This licautiful ratnpillar is oftr11 found in the months uf tlurrng tile day unlJ er lea\ es, &r. i t is not uf'tl'n c.Jctcctcd. 
July anti August fectlingon the print, tht\ lilac, !he pop- We sha!J nnt co nclude t!~e SUl'\'l'Y or the gt'nus sphinx: 
Jar, and some otl1e1· h·C'cs, ~n<l grnel'all) chaugcs to a without o!Jse1•\•ing, that 1t contains sonrn sprcil•s of a 
clirysalis in August or Septcmbc1·, retiring for tliat pu1•. smaller siz~ . antl of a somewhat 1liffer ent t1abit from the 
post:: to a considct'alile tb•pth hl'lll:'ath thC' sul'l'ace of the kinds alJ1we cJcsc:-i~rd. Among these is the beauliful 
grnun!l, and, aftrr casting its skin, conti11tling du1·ing sphinx tillipe11Julre, or (frnpwo1·f,, sphinx, ro m1110n in 
the whole wintt'l' in a tlo1·111ant state, the sphi11x cmcrg- meadows towards the tlcc lin~ of sumrnr1·, and \\ lii<-h is 

in~_r'~,';:ci~l;;;;~,1~
0 ,~~~f:1~":~~,!,'.;,'~~;s still more beautiful: ~:·:i"~;:~~:~"\,~r ~;:'~"~,~:.·,~ ~!:~:~i•;,~' ~',~.~ 1~ 1~,~i'.:~;~ 1 ~,':fi; 

it is rall1t·1· a smalk1· ius<·~t than Hie preceding, all{! l1as blootl-r:--d spots. a11d the linnw wings 1'£'d with a d ai·k 
the 11ppe1• wing-; and I.Judy ln·uwn, the l'<11·mer finl'Jy green ctlgi11g-: tlie caterpilla1·s or a pal e v1•llr1w, witlt 
cloutlcd \\ith tliffCl'('nt shades, while the luwc1· wings are rows of ~qu·lri"ih i.J}acl- ~pois and (fl - f' I 

f:~t~<lL~\~~·~ ~~~.,~-·;~;';;;•; ~l~~ch ;',~t~',?,~,d ~;},:,'i'., ~.'.~T ~:~~1k ~~'i:~"~1:·~~11~~":;~;j),',1,;~;'.~1~1~:;:' b~:';a~~.~~).~·~;' ~;;~,~11~~:;,;'a;:'i;~tii 
ce11t1·e. This i11scrt proceeds /'rom a gn·en cak1·pill,11' sliining yellnw well of s ilk , atlarllrlJ to tliC' stc•rn uf snme 
of a 1'011gl1 or slrng1·cc11-Jikc s111f~1Cf', m::irkrd un rar h sidr. gns:-; c\:c Jn 1! is it rli Ul"' "S int · 1 s r t f 

~!:i~::~;·~;,~,~-~;~~:~:;;~
1

.~'~::;l:·;,~,': .\.::::~.~;;\':!1 ·~:J:,:;.:'.;'.,'.~,'..~~~ ;:1 ~~'1 1,::::~~~011:~~~:~,l:~~:::~~~~:'.'!-,:~~~~~.f ,~<.~~i~t},~X:::'.: 
in unlrr tu 111Hl<'l'go its rhan.~e into tlie rln·) salis stare, in"' the \Yill""S it a co1 s· Ir LI I t f 
in t111· month of August 01· S 1.• flirmbc1·; ant.I i11 the fullo'i\"· t1ifs kind. is ffie s
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::~rni~,c ~~~:·it~~ 1 i ~·:~~~~:~.r~:~~:P~~t 
ii1g Ju11e appra1·s the complete inSl'Ct. at fi rs t sight more t't'St'm!t l111.~ th 1l of a wasp 01. hoi·nct 
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~phinx atropos of' Li1111arns, SC<' Plate CXXI I. ~at. II ist, ;~as1~:~~·~,·;~117i~1i~rt~I' ~~:(~\'~1.~:n•:::~. tli~i·~1:~ui~~l~l' l~~:~~lla~~h~lu\'11.~~t~ 
fig. 3;""0, \\hid n1·y ronsidrrahJ) rxrN'tls iu sizr lioth its l~ll' liollo\\S of p11pht1'. s:lllow, ,,jlf1>\\, and l iuie 11.1 

rs , 
tLe species alt'eatl) mcutioncd, Tue LIJ>JICr 11 ing, arc uf fectlwg on the subotauce of the Lurk; clianging to a cliry. 
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•alis in April, and the fly appearing rn the month of 
Junr. 

Sphinx crabroniformis is so much like the former as 
scarrf'ly to be clistinguished fr1Jm it, and inhabit11 the 
hollow'I nf the sallow and other \\ illows, focdin~ on the 
wood: it changes to a chrysalis in May, and the Hy ap
pears in Julv. 

Sl'ICA VIRGIN IS, a star of the first magnitude, in 
the constellation Virgo. 

Sl'lDEll. See \RANE~. 
SrtnER's Wt:.u. See StLK. 
Srrneu's VE:sO:\I. Sec 1'01s0Ns. 
SPll,LMANNIA, a genus of the didynamia angio

spermia dass and order. The calyx is five~clcf't: cur· 
rolla bearded at the tlu•oat, with fi.-e-cleft border; drupe 
with a two-celled, two-seec.letl nut. !"fi1crc is one species, 
" shrub or the Cape. 

SPIES, in war, are persons emrloycd to give intelli
gence of what the enemy is doing. By making a pro .. 
11cr use of the necessary creatures, the most secret de· 
signs of an enemy may lJe discnvereU, the 110sitions his 
army are to take, the stations of his Deets, and even the 
mannet· in which the former is to be secured by masked 
batteries, or the latter be kept firm with chain.moorings, 
as was the case off Boulogne in 1800. H they arc a1>· 
prehended, tl!Py immediately suffer death. 

gr:GELIA, 'WOMr&- grass, a genus of plants belong
ing to the class of pcntand1-ia, aud order of monogynia; 
and in the natural system arranged under the 47th or
der, stellat:e. 'l'he corolla is funnel-shaped; the capsule 
is didymous, bilocular, and polyspermous. There are 
two species, the anthelmia and marilandica. I, 'l'hc 
anthclmia, sec Plate CXXI. Nat. Hist. fig. 572, has 
an herbaceous stem, and its highest leaves are fourfold. 
This plant is generally found in low d1·y lands, al'ler they 
have beeH. turned up some months, and after great rains; 
its taste is herbaceous, and somewhat clammy; its 
growth is soft and sudden; its stalk hollow, smooth, and 
roundish. Its medical qualities are highly spoken of by 
Dr. Browne. 2. The marilandica, }Jerennial worm
grass, or Indian pink. Its stem is four-cornered; all the 
leaves opposite. Dr •• Garden gave it in what be calla 
sontinued or remitting low worm-feve1·s, and found its 
efficacy promoted by the addition of rad. serpentar. 
virg. 

SPIKING up the ordnance, a sea-phrase, used for fast
ening a quoin with s11ikcs to the deck close to the breech 
of the carriages of great guns, that they may keep close 
and firm to the ship's sides, and not get loose when the 
ship rolls, and by that means endanger the breaking out 
of a bult-hra1l or a plank. 

SPILANTHUS, a genus of plaAts belonging to the 
clas::J of syngenesia, and to the order ufpolygamia requa
lis. The common calyx is r1•ect; the JeaOets numerous, 
subequal, and oblong, the two exterior being longer than 
the l'est. The calyx is almost equal; down two-toothed, 
rectangu1a1', conical, chaffy. Thel'e are nine SJ>ecies, an
nuals or hot rlimates. 

SPIN ACIA, spina$e, "genus or plants belonging to 
the clasc;i uf direcia, and to the order of pentandria; and in 
the natural system arrangl"d under the 12th order, lwlo~ 
rarere. The male calyx is quinqm•par·tite; there is no co
t'Olla: the female calyx is q nadl'ifid; no col'olla; there are 
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four styles, and one soed within tl1e indnrated calyr. 
Toerc arc only two specirs, the oleracea and fcra. 1. 
The olcracca, common spinae;e, ha9 sessile fruits and sa
gittated leaves. it has Ileen cultivated in Britain since 
t 568, but it is nnt known from what country it was ori
ginally brought. When intended for winter use, it should 
be sown on an open spot of ground 111 the Jattel' ond of 
July; observing to do it. if possible, when the wratltt>r is 
1·ainy. The way or gathc1 ing it to advant.1ge is only to 
take off the longest leaves, leaving those in the centre to 
g1·ow bigger; and at this l'ate a bed of sl'inage will fur
nish the table for a whole winter, till the SJiinage sown 
in spring is become fit for use, which is commonly in 
AJil'il. 2. The fera, wild spinage, produces its fruit on 
footstalks. 

SPlNJE. See BoTANT. 
SPIN ALIS. See ANATOMY. 
SPINDLE, in the sea language, is the smallest part 

of a ship's capstan, which is betwixt the two decks. 'l'ho 
spindle of the jeer-capstan has wl1elps to heave the 
viol. 'l'he axis of the wheel of a watch or clock is also 
called the spindle. Among miners, the s1iindle is a piece 
of wood fastened into either stow-blade. 

SPnDLE-SHELL. See BllCCJNUM. 
SPINE, spina do1·si. Sec ANATOMY. 
SPINEL. 'l'his stone, which comes from the island 

of Ceylon, is usually crystallized. The form or its inte
grant particles is the tetrahedron. The primitive form 
of its crystals is a regular octahedron, rompnscd of twll 
four-sided pyramids applied base to base, each of the 
aides or which is an equilate1·al triangle. In some case• 
two opposite sides or the pyramids are broader than the 
other two; and sometimes the edges of the octahedron are 
wanting, and narrow faces in their place. For figures 
andldescril'tions or these, and other varieties or thrse cry
stals, the reader is referred to Rome' de Lisle and the 
abbe' Estuer. It occurs also in tetrahedrons, in rhom. 
boids whose faces have angles of 120° a•d 60°, in rhom
boidal dodecahedrons, and in four-sided prisms terminat. 
ed by four-sided pyramids. 

The texture of the spin.I is foliated. Fracture con· 
cboidal. Its lustre is s. Transparency 2 to 4. It caus
es a single refraction. Hardness 13. Specific gravity 
3.570 to 3.625. Colour red, of various shades; some
times also blue, green, and yellow. The constituents of 
the spine! are, according to 

Vauquelin, Klaproth, 
86.00 alumina 76 alumina 
·8.50 magnesia 16 silira 
5.25 chromic acid s magnesia 

t.5 oxide of iroa 
99.1.6 

101.5 
SPINET, or SPJ1'll'ET, a musical instrument ranked 

in the second or thit·tl place amon.; harmonious instru
ments. The harpsichord is a kind of spinnct, only with. 
another disposition or the krye. 

SPINIFEX, a genus or plants belonging to the rlass of 
polygamia and order of diof"ria. The her·maphrodite 
flowers have a calyx with bivalved hHlMous glumes, the 
valvelets being parallel to the rachis; tl1P rorolla is bi
valvfd and awnless; there are tlirrc stamina aod two 
styles. In the male ilowers the calyx is common with 
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the hermaphrodite; the corolla and stamina are similar. 
rrherr is only one species, the squarrosus, a gt'<lS'i of the 
Ea.st Indies. 

SPINN ING, the act of reducing silk, flax, hemp, hair, 
wool, or othr-r matter, into thread. Spinlt.ing is either per
formed on the wht•el, or with a distaff and spindle, or 
with other machinrs proper for the sevl'l'al kinds of 
wo1·king. Hemp, flax, nettle-thread, and other like VC· 
getal>Je matters, are to be wetted in spinning: silks, 
wools, &c. hre e1nm dry, at least they do not stand in 
need of water: there is, however, a way of spinui11g or 
reeling silk a.q it comes off the cases 01• balls, where hut, 
and even boillng, wate1· B to be used. The vast variety, 
and importance of these branches of our manufactures, 
which are produced ft-om cotton, wool, and flax, spun in
to yarn, together with the cheapness of provisions, and 
the low price of labour, in many foreign countries, which 
ai•e the rivals of uur trade, have occasioned many at .. 
tem1,ts at home to render spinning more easy, cheap, and 
expeditious. Mr. A1·kwright has car1·ied the invention 
io a high degree of perfection. He not only oontrived 
methods for t:ipinning rotton, but obtained a patent for 
making cotton, flax, and wool, iuto yarn. 

SPINSTJ<:R, in law, an addition usually given to all 
anmarried women from a viscouut's daughter dowo
wuils. 

SPIO, a genus of vermes of the order mollusca. The 
genrric character is, body im~iecting from a tube, joint
ed, and furnished with dorsal fibres; peduncles or feet 
rough with bristles, and plared towa1·ds the back; feeler51 
two, long, simple; e> e.11 two, oblong. There al'e two spe
ties, viz. 1. The setico1·nis, which inhabits the ocean 
where the1·c is a clayey bottum, is about three inches 
long: the tube is composed or agglutinated particles or 
earth, thin, erect, and thrice as long as the body. From 
this the animal projects its capillary white feelers, in 
search of food, which consist.'J of mal'ine worms. 2. Fi
licornis, that inhabits the Greenland seas: tube fragile, 
erect, grernish, from which it projects its feelers in search 
of planari~ and other small marine worms. 

SPIRACULA, in entomology, holes or pores on each 
8ide of evr1·y srgment of the abdomen, tlu·ough which in
eects breathe. 

SPI R./EA, a genus of plants belonging to the class of 
icosandria, am) to the orde1· of pentagynia; and in the na
tural system arrangril undrr the 26th 01·der, pomarere. 
Tht' calyx is quinqurfid; petals five; capsule polyspe1·
mous. Tl1erf' art.> 2211prcics, of which two only are Brit
ish. tlH' filipendula and ulmat'ia. 

SPIRAL, in geomrll'y, a curve line of the circular 
kind,\\ lii1 ·h, in its pr11grcss, rrcedes from its centl'e. 

A spi1·al, arconlin.~ to Archimedes, its inventor, is thus 
generakd: If a l'ight line, as AB (Plate CXXVI. Miscel. 
Jig. 222), having one enti fixed at B, 1s equally moved 
rouutl, so as with the other end A to tlesrrilH· the periphc .. 
ry of a r il·rlt•; and, at the same time, a point is courcived 
lu mo' c forwa1·d n111ally from H towards A, in the rig/it 
lint' 8 .\, tm that the 1>oint describes tl1at line, while the 
Jine gt'n rafts tlh~ circk: thrn will the point, with its two 
motion,, 1lrl".i1·ribr tile t' Un'e-li11r B t, 2, s, 4, 5, &.c. which 
is cal1t'd tlw helix nr B!tiral l111f'; and the plane space, 
010ntained bc·t" ten 111" SJ1i1·al line and the right line BA, 
is callell t.hc s11it·al •JnlCc. 
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If also you conrch•e th e point n to mnve l1alf as fast 
a11 the line AB, so th at it .s hall grt hut lt alf- \\ i\) al ong the 
linc- BA when that line sl)all li an• form et.1 t hr- c i1•d f'I ; and 
if then you imagin e a new rf' rnlution to bC' made of the 
line catTying the .point, so that tl1t·y shall cud tl1dr mo
tion at last together; there will IJe funn ed a doutil e spiral 
linr, and the spiral spaces, as you see in th e figure. 
Frum the genesis of this cur\'t, tit<' following roroll ar·ies 
may be easily drawn. 1. Thr lines B 12, B 11. B 10, 
&c. making equal angles with the fi1·st and second 'Jlii·als 
(as also B 12, B 10, B 8, &r.), are in a1·ithmrtical p1·0-
portion. 2. The lines B 7, B to- &.c. drawn any how to 
the first spiral, are to one another as the arcl1es of the 
circle intercepted betwixt BA and those Jines. 3. Any 
lines drawn from B to the srcond spi1·al, as B 18, B 22, 
&c. are to each other as the aforesaid al'ches, together 
with the whole periphery addetl on bnth sides. 4. The 
first spiral space is to the first circle as I to S. And, 5. 
The first spiral line is equal to half the pel'iphery of the 
first circle; ror the radii of the sectors, and consequently 
the arches, are in a simple a1·ithmC'tic progr·ession, whilo 
the periithery of the circle contains as many arches equal 
to the greatest; wherefore the periphery to all those arch
es is to the spiral lines as 2 to t. 

SPIRA.I., in architecture and sculpture, implies a curve 
that ascends, winding about a cone or spire, so that all 
the points thereof continually approach the axis. It is 
distinguished from the helix, by its winding round a conr .. 
whereas the helix wiuds in the same mannel' round a cy. 
lindt'r. 

SPIRALS, proportw110.l, are such spiral Jines as the 
rhumb·lines on the terrestrial globe; which, because they 
make equal angles with every meridian, must also make 
equ.al ~nglee with the meridian~ in the Rtt•reographic 
prOJeCt1on Oil the plane or the equator; and tb"refore will 
be, as Dr. Halley observes, proportional sp . ..als about 

th~ f,~,~~ r.~in:~d~~~. R~~:·:~co HOL. 

SPJJ.HTUALITIESefa bishop, >re the profits that hu 
receives as a bis.hop, a1~d ~~ta~ a baron or parliament; 
such ar~ the duties ufln~ v1s_rtahon, presentation -money. 
what a1·1ses from the ortlrnahon and institution of priests 
the income of his jurisdiction, &r. ' 

SPI'l'.JNSECT, or CvcKow SPIT. Sec CICADA. 
SPLACHNUM,. a genus or plants belonging to the 

c)as~ of cryptogam1a, a111.l order of musci. The anthe
r:e a~e cylindrical, and grow on a la1·ge co1ourctl ap0 .. 

J?hysss 01· umbrarulum. 'I'he calypt1·a is caducous. The 
tem~le sta1· grows on a SC'parate strm. 'l'herl' arc six 
species, the rubrum, luteum, splirericum, ampullaceum, 
' 'asculosum, angustatum. 

SPITTLE. Sec SALIVA. 
SPLEEN. See ANATo>tY. 

e11~sp~:.~~~G~\~;e~1~:er:~~~~~~3~,,;~1~~f,:~t~r1i;t~~~c~~~~ 
strands 111to o~ie another by a fidd, so tl1at they become 
as sh·ong .ts JI they were bu t one 1·01,r, &c. 
. SPO~'l U 1£ E, spoadU!1is, i11 aneient poct1y, a font con. 

s1st111g t~ftwo long. S) ll altll's, as omnc~. Some gh·e the 
appellatwn sponda1c to verses romposed \\holly of spu11 .. 
dccs, o~· at. I.east that enll with two spondees; ~is, 

Cnnshllt , :itque ocul1!i l'hrygia agmina circums;iu it. 

Sl'O.li DI~ '5, hog·Jt{um, a genus of the deca ndl'ia pon-
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tag~·11ia class (lf rl~.n t s. the flower of which consists of 
f1v1· O\at1··1l, pla11l', ~111 tl patent petals ; anti its f'ruil is an 
O\i-d berry, nrntai11111g four nuts in each crll. It is 
calh 11 mo11bi11 hy l'l nmirr. Then~ a1·c four species, 
trees o[ the\\ t•<.,t Indies. 

SPO!\JJYLLS. a gcuns of Vet'ITICS tcs tacra. Tho 
genC"ric tharactf't' i ~ , anim;-il a tethys; s\Jell har:l, snlid, 
wilh Ulll'flllill \'aiHs; unc 111' the vah·es co11vrs, the uthcl' 
rather Hat: hinge with two recurved teeth, s<'pal'ated by 
a small hollow. Tlu.:rc are four species. The gredero
pus, '' hich l1as a shell :-.ligl1tly cal'cd anti spinuus, inhab
its the ln<li<l11 and other seas~ and is found in infinite 
varietirs as to siz<', thickness, and G(1lnurs; someti111rs 
entirely p11l'j)lt.', orange,\\ liitc, or blooni-colou1·; sonw
timrs m;.u·ked with various streaks. Sec Pl1,tc CXXll. 
Nat. Hist. fig. 3~3. 

SPONGlA, sponge., in m1tural history; a genus of au~ 
imals bclo11gi11g to tlic cla:;s of Ycrmes, and order of 
zoopliyta. It is fixed, fkxiblc, and very tnqiid, gl'uW· 
ing ill a val'irt) or forms, composed either or rct1culatr<l 
filn·cs, or ma~sc-. of small spines intel'\\ IHUl together, 
and clothed '' ilh a li'r'ing gelatmou~ ilt>81i, l"ull of small 
mouths CJI' hnll'S on its surface, l.Jy which it sucks in aml 
throws out the '' atcr·. 

Fifty s11eries have already been disCO\.'fl'Nl, of which 
l O lielnng to tlic British coasts. 1. Oculata, see Plate 
CXXll. Nat. lJist. fig. $74, or IJranched spongf', is <ldi
ca1cly sort and 'l'l'Y much l.Jranrhcd; llle IJran r. hes arc a 
litllc compreSS\'tl, grow erect, an•l often united togrther. 
Tiley l1ave rows of cells on each margin, that pr11j1·ct a 
little. This spC'cit's is of a pale yellow colour, from five 
to (I'll inches high. The fillrcs are 1·clkulatctl; and the 
fll"sh uf the gt·lali11011s im1·t is so tcntle1·, that whe11 it is 
taken out of the water it soun clries awav. It is ,·r1·y 
comn1011 t·ou1lll t\ie sea-cuaii;t of Britaiu anii' lrdaml. This 
1kscriptin11 "ill be Uettrr uullersLood by obr;udng that 
clliJng the rflgcs, an cl un the s111-l'ace of tin· b1·anches, arc 
rows uf small p<1pillary l1ules, through" hich the animal 
recrins its nourish1~ 1ent. 2. Cri~tata, or cock's-comb 
sponge, is flat, en~ct, and soft, g1·owing in the shape of 
cock.·s rumbs, wilh rows of l1ttlf' lwlrs alongtlw to11s, which 
prnject a little. It al>ou11ds nn the rurks to the t:astward 
of Hasting.;; in Sussex, where it may Uc srrn at JOW wa
ter. It is commonly about three inches loug. anti two 
inches high, and ur a µale yellowish coluu1'. " "hen put 
i11to a glass or sea-watrr, it has been ob!-iervrU to suck 
in ;uul squi1·t out the wakr tlirout.;li little mouths along 
the tops, giving C\ ident signs of life. 3. Stuposa, tow
spongc, 01· do" 11.)' bt'anchci.J sponge, is 8of't like tow. "'ith 
round braucht·~, and c1n•ered with finr pointed hain;. 
It is of a pale ycllnw colour. and about three me hes high. 
J1 is frc'quently thrown on the :-ihn1·e at lfoslings in ~us
sex. This spnngC' is so clost'ly covel'Cd wit.ha fine dim n, 
that the numr1·nus small h11)rs in its sul'f'arc a1·r nut flis
Cf'l'niOlr. 4. Dir hutoma. did1otomons 01· fol'ked sponge, 
is stiff. brant'hcd '' ith round, up1·1ght, rlas tic lfranches, 
cnnrl'd with minute hail's. It is found un the coast of 
Nor\\ay. anll also, accord1ug to Bnkf"nhout, on the Cor
nish am! Yorkshirr roasts. It is of a pale yellow coluur; 
a11d full of vl·1·y mi1111tr p11re8, g-uar<led by mi1111tt> spines. 
5. Lreus or tnmruto-;a, stinging S)J011ge, or crumb-of· 
brc-ad ~p~rngc· , is of rna11y fn1·n1 s , full of pnrrst very brit
tle auU sort, and intel'WO\'en with very minute spiues. 
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It is full of small protuberanres, with a hole i11 each, by 
which it sucks in aml thl'ows out the watt'!', ll is Vl'1·y 
comm on 011 the British roa~t, omd is frequtHtly sc•t·n ~rnr. 
t·ouml i1ig t'ucuscs. lt is fouud also on the sho1·es of No1·th 
Ame1·i ra . Africa, antl in the Ea"t Indies. When 111.rnly 
takC'n out uf the sra, it is or a bright or~11ge-colcHn·, full 
of gC'latinous flesh; but when il1') it berumes wluti .-,h, anti 
"he n broken has ihe appearance of crumbs of 1J1·eatJ. lf 
rulil.Jed un the hand it will raise bli..;tt>rs; ant.I if dl'ietl in 
an ovf'n, its power of stinging is much increased, espe
ci all) that variety of it which is found on tile sea-coast of 
North America. 6. Palmata, palmatl'tl sponge, is like a 
han1l with fingers a little di\ridl'd at. the top. The moutl1s 
n1·e a little prominent, and int>gular/y disposed on the 
surfacf'. It i::i found on the l.JeaclJ at Bl'ightll(•lmstonc. 
1t is of a reddish colourt inrlining to yellow, an<l of the 
same sort woolly texture with thC' spongia oculata. 7. 
Col'Onata. coronet spnnge, is very smalJ, consisting uf a 
single tube surrounded at the top by a crown of Jittle 
spi1ws. The tube is open at the top. The 1·ays th1Lt com
pn.,e thr littlerrown are of a bright shining pearl·culour; 
the body is of a pale yellow. It has been fottllll i11 the 
harbour ol" Emsworth, between Sussex and Uampsiiirc. 
8. Botryoitles, grape s11t111ge, is very tentler and branch
ed. as if' in bunr hcs: the liunches are hollow, and are 
mafle up of nlJJonK ov a l figurC'S havi11g thr nppcaritncc uf 
grapes; and eacl1 bunc/1 is \lpen at top. Thi .~ sp{'Cirs is 
of a bri,i;lit shin111g colo111·. The opnlings at the top aro 
eviMntly th~ mn11th.s li) which the auimal im~if.)es anti 
tliscl1ar.i;;-es moisture. ''' hen tlit· su rface is very much 
magnifi ed, it appt:a1·s <iOVerell with hLtle massl'_s of tri
plt-, C<piiclistant, shining 1-ipi11es. 9. Lacustris, c1·ccping 
spnngt·, has er·c(t, c.,:.lir1dl·ical, a11d obtuse branches. lt 
is found in Jakes iu Sw eden aud t:nglautl. 10.F'luviatilis, 
river spongr. is g1'l'en, "en1d., lirittlt>, antl irregula1·Jy 
disposetl in nu11H~1-uu:.; lnanches. lt alrnunds in many 
puts of Europr, i11 tl1e f1·l~sh ri"ers or Russia ant.I En. 
gland, but pa1·tirulr.rl) in the river Thames. It scarcely 
exhibits any SJmptoms uf lifr, an<l is of a fishy smell: 
it!.:- por·es or moutl1s ar·e Se>nlt'times filled with grern gc• 
latinous globuks. lt differ,'i very little from the lacustris. 

So eal'ly as the da)'s of Aristollc, spongl"s \HT"e suppos
rd to possess animal lift'; the pHsons C'mplo) eel in col
lecting them l1av1r1g oliscwved tlirm sh1·ink ''lien tum 
from the rocks, thus exhil>iting symptoms of sensation. 
The 8ame opinion prevaikd in the time of Pliny; I.Jut 110 

attention was paid to this subjcrt till count l\.Ia1·sig-li C'X· 
amincd thr-m, ancl declared tli('m vcgetnl>lcs. Hr. Pcy~ 
snnell, in a paper whi r h he srnt to the Hoyal Sorirty in 
the yrar 1i52. aud in a second tn 1757, aHirmr<l they 
wrre not vf"grtables. but the production of animals; and 
has accor·dingly drsC'l'il.ie-d the animals, and thr p1·ocer.;s 
'fl:hich they pc1-formcd in nrnk.ing the spon.~rs. Mr. Ellis, 
in thr: yrar 1762. was at great pains lo disco\·e1· th1•se 
a11imals. For this purpose hedb:;serted the !'p1rngia urens, 
am! was su1·prisrd to find a great numllt•1·of' small wo!'lns 
ol' the genus of nerf'iS Ol' sea srolopendra, whid1 hatl 
pierced their way through the soft substance of the 
sponge in quest of' a safe l'Ctreat. Tliat this was 1·eally 
the case, he was fully assured of, by inspecting a num· 
brr of specimens of the same sort of spuugr, just fr~sb 
from the sea. He put thl'rn into a glass filled with sea~ 
watel'; and then, instead of seeing any of the little aoi· 
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lrlP1• which Dr. Peysonell deoc1•ibed, he observed the 
papillre 01· small holes with whirh the papillre are sur
rounded contract aml dilate themsf'lves. He examined 
another vat'iety oft he same species of sponge, and plain
ly 111 rceivP tile small tubrs inspire and expii·e the water. 
He , hc.:nfore concluded, that the sponge is an animal, 
Clnd that the ends or openings of the branched tulJCS are 
tht: mouths l.Jy which it receives its nourishment, and 
dischargt's its exc1·ement. 

SPONGIOSE, in anatomy, an appellntion given to 
several pal'lf-1 of the boc.ly. 

SPONSORS. See GonFATRBRS. 
SPONTANEOUS, or EiiuivocAL, GENERATION. 

Set· EQ.u lVOCA L GENERA.TION. 
Sl'ONTOUN, is a weapon much like a halberd, for

nwrly used instead or a half-pike., by the ollice1•s of foot. 
'"' h"n the r-1pontoon was planted, thr. regiment halted; 
whrn poi11 1ed forwards, the regiment ma1·chetl; and \v·hen 
pu1111t•d ha('k\\ a1·<ls, the l'rgimcnt retreated. 

SPOONBILL. See l'LATALEA. 
SPOON 1NG,.,in the sea-languge, is said of a ship, 

which h<'ing unde1· sail in a stol·m at sea, is unable to 
bl'ar it, and consequent!) forced to put right before the 
wind. 

SPOTS, in astl'onomy. Sre ~hcuL.£. 
SPOUT. See WATER-SPOUT. 
SPRAT. Sec CLuPEA. 
SL'l{)NG, iu naturnl history, a fountain or source of 

watt'1'. 1·isi11g out of the gruuud. See WATER. 
Orig-in of springs. The wate1· wliirh falls on the sur

face or the e:u·tl1, 111 rain, snow, &c. 11cnetrates its suU
~tance till it rlll'Cts with a st1·atum ofrlay, stom·, or some 
other mattrr, which stops ils tkscent; it then glides late-
1·ally on the st1·atu111 \\ hid1 sustains it, and in the dit·ec
tion to whirl! it lcl:t11s, till meeting with an ajH'l'ture, it 
appeal's on the sul'face of lhe earth in the fot'm of a 
sp1·i11g. As water, lih utller matter, ubt!yS the force uf 
gl'avityt and tlierrf<H'l~ has a trndency to desctnd; sprin.i;s 
al'e alwa) s lower· than the so111·ce from which thry are 
supplird. Springs are mos t common on the sides and at 
the bott11m uf mountains; they arc sel<lum foum.I riuite 
at the summit of' a 11101111tai11, and 91'1' 1·are where a cou11-
tl'y is eYcry wlic1·e level to a considerable distance, be
cause there the strata a1·t• parallel, and du not c111ulurt 
the "atr1· tn any pa1-ticula1· point. In ortl~r to obtain 
wai<'J', th<'1-rforc, in flat countries, it is grnrrally neces
sary to dig i11to tht• ciwth, whr11 it is fouud to flow ropi
ously from !hr sides of tltr oprning, at no great t\istanre 
from tlu" s11rf'acr. When wrlls an• dug in elevated situ
alions, watc1· is ~rldom met with till '"" have 1\ug to a 
ronside1·nblc• dcptl1, au<l got Lleluw the geue1·al l cv~ I of 
the cnu11t1·y. 

A cu1·io11s <·irr11111stn11re ntrurs in tlu~ makingorwrlls at 
~o<lt11ia ~111d Stii·ia in ltuly. Tht· worknwn brgin by clig
grng tl11·0 11~h sevnnl st1·ata or snils, till thPy come tu a 
Ye1y liartl ki11•I ofrartli 111ucl1 rt•sc• 111blin~rhalk: l1r1·rthry 
ht gin thrir Jlla'ion wtn·k,a11<l l.n1ild n \n•ll, which tlir~ carry 
ou al tl1t•ii· lc ·ism·c lili lh<'~ l1a\'t' finished without lh:in~ in· 
tcni '.Jl lrll ." ith Olll' drop of wt1h'r. :rn<l \\ ithnut any appr·c· 
he11;;1on ul not finding it whrn tliry come to make th<' cxpr· 
1·i111r111. Tlir \\l'IJ bc·ing fiui slu d. they bure thr11t1[.;h the 
h:u-d lu:d ufchalk, u11011 "liich thf' \H'll is built, "ilh :\ 
long """"'" but take Cal'c to grt out of the well befol'c 

lOL. Ht. 71 

SJ'R 

they draw it out again; whicll when they have ~Ione, _the 
\\ater Rp1·ings up iuto the well, and in a l ittl~ tune r1_scs 
to the lirim. nay son~ietimes ovedlows the nc1ghliuunng 
gl'Ounds. Now there can be little doubt, that these \\a
ters flow from rescrvoi1·s which are rolJected within the 
Appcnine mou11tai11s, not far from l\'lodena, anti taking 
their· cou1·se thr·ough subtcrraneous passages, endeavour 
to ful'CC Lhdr asrl'11t to the same height from whid1 tl1ey 
<lcscent.1, wheren1· they can fl ml a nnt. 

As all the ,,,..atcr which falls in l'ain has mnlergone 
a natural distillation, it is much 11101·e pure when it first 
falls, than after it has passed through different st1·ata ot' 
the earth and l'iscs in spri11gi' Sp1·ing water is always 

~<~u1~~1l~1 ~~n~~~~l~J~n~:1:~r~!~n:.~t~11~~~u~~i1eiJ' f1l~~d:h~;1t~ 
contains nthet· sulJstanccs, it then receives the dcnoml· 
nation of mineral watel·. See So..u~. 

For inte1·mitting s1H'i11g, see llYDROSTA.T1cs, 

Hot sp1·ings. There is 110 phenomena which has more 
completely baffied the efful'ts o[ modern philosophy than 
this. The most p1·01Jable hypothesis (though not satis
factory) is that the same causes operate to tll'nduce 
these which pl'O<luce volcanoes; but that their pCl'ma. 
nent temperature arises from the inflammato1·y matter 
being confined by an immense p1·rssu1·c, while tlie heat 
may be continued to a considerable degree in the ea1·th, 
without exhibiting to our aff'rightcd scuses the formida· 
ble phenomenon of a volcanic lire. It must !Jc arknow
fodged that it is in \'olcanic regious, that tepid waters 

~:·:/0~i~il~1~ t!~~e g~~~~ie:~r?~i~~ii1'1~:~11~j1~~~ i~~l~~~1~:~.~ 
~al'm, a small lake, two days jouJ'llCY from mount Hecla, 
111 kclaud, there are hut spouting SJ!l'ings, one of whirh 
tln·ows up a coluuu1 of water tn the heigh . of twcnty-fmn• 
feet. A piece of mutton and sume salrnu11-t1·out wt·1·c 
alniust boiled to pieces, iu six mi1111tcs, in one or these 
sp1·1~1!?'s. At ~t·ys:·r ~n the same island, thc1·e al'r forty 
01·. fllty_ spuuung sprn1gs within th~ <"o mpass of thl'ee 

~~~i::;Ji~gz~~~~~;i.f E~~~~~:~~\:i~:::t; 
SCl'~cd had an apert11re nineteen f1•et in diamPtl'r, t l11 ·o:Jgh 
wl11c11 the wate1· spourcd. at in tcnals, ni ·i t• 01· trn limes 

~~ ~l~)(,,l:·~,\1;:l~l1 • \l~\1\u~111.~fr1!: .. :~ ~~ ~ia<~~::;d 1~: 11 1\i;c l~i . rt i ;~,~;.~~'~ 
ol tbc baso11 is. tll11e le.ct higlicr tlla11 the cnnduit. and 
~ ts tli~mrter filly- s ix ll'ct. The water wac;; tlu· ) WJI up 
111 ar1 imm ense column, at dtll'l'l"<.'nt ti1111·s. tu tlif' hel',.ht 
o~· from . tbit·~y to sixty _fret, and one t it1H' tn tltt• liriglit' of 
n111cLy-two lt·.t'l. ~-'n:' \' l ously In lli is rxplnsiun the cat·th 
began to tt·rmllle 111 three d1ffrn·n t pl.lets, and a 11r1isc 
was he:;i,ri.J like a lrnttr1·y ul' c;.1111011 . 

Annther write1· stalt'S. tlH.t at Gryscr, in Icc·land, 
t~1c1·c _sri-ings up a hot watl·r, \\}ii c h upon cnlliu.t.".' . clt•iw
s1ts s1hu!t111s ra1·tl1; and t!Jat ol tl11o; v1•1·y maltr1· i t lias 
f1H'lncd flJI' itSt'if a l:l'a!.fl' in \\ hirli C'O)UllHIS of Wal P l', of 
a st11pe~rln•1s bulk, alter tlu·~· l1aH' bcrn th1·own tu the 
}ll'_iglit ol ~l!tl~. fl'l'I ai~d up" anls, r.111, ani.J a1·e again re
ft.'1\nl. l he •'' .i.t ol U1c ".atrr tlu1·i11g the t'~;iln'li·in. 
c;urnot IJe measured.; out alLel' it has l'is r11. ai:d [.JLi• 
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U11·ougl1 a st 1·at11111 of ait· ninrty fret l\1irk, i t rais~s the 
1her111umrtei· tn 21~", which nlnccs that the heat 111 the 
bo"cl" nf tht· cart Ii mn~t Le 111url1 wol'e i11tu1sc; am} at this 
we sl1all erase to \\011der when we co11~hkl', that in tliis 
ra!oic the suliu'l"l'l\lll'OUS fil'C' acts upon tlic \\ :ih•r in ca\'erns 
cb1:,cd up Uy 'r1·y lllick strnta of stones, an apparatus 
f:u· 111orc clkctiH' tlian Papin's dige5ll'I'. The crater 
''as at fi1·st lllHl ouhlC'dly fo1·111cd! and is tlaily strength· 
cnl·U, by si!ircous ca1·th, which quits the menstnrnm on 
its bt' in.<.; coolrd, falls duwn '1.nd, IJ eing in somewhat a 
likl' sur1 stato, conri·fitcs. 

Al.11111t !iix1y J:tnl5 from the shore of the island of Is
chin. at a place rallcd St. A11,gclo, a rofomn of lloiling 
waler IJ1Jllblcs nn 1hc irn1facc ol" tile sea ,dU1 g1·cat fo1·cc, 
m111 commu11iratl's its hrat fo tlic "atet· nf the sea near 
it. ll l.J,1i15'1 "intcl' mul summc1·, and is of great US{'. to 
the inlrn\Jitaus i11 1Jendi11g their pl.inks for ship-build~ng, 
&c. The fi"lil·rn1l'll aJ•,o frcqur11 ~ !y employ this curtnHS 
caulrfron to Uoil fli cir fish. Nca1· tile sltol'C or \his iislantl 
sil' 'Villiam Uamiltou found, whrn Uathi11g in the St'a, 
many spots wlHTC the santl was so int1..• w;;(·1.~ hot u11Ucr 
ld!-:i It-ct as to ol.lli~c him hastily to relit-c. 

Thct·c is r.lso a lloilii1g i,pring 11ea1· Vitrrbo, in the 
Rnman state, calkd (he Bullicame. lL j_.:; ~' citrula1· pool 
of al.lout sixty ft•t•L in dia.melc1·, anti excecdingl.\ dt•t>p, 
the wate1· of wliirh is co11sta11tly boiling. It is situalrd 
iu a plain su1·1·om1tlcd Uy volcanic mountains. _A st~ny 
concretion floats on the, surface of the pool, wl11cli being 
canirtl olf hy the :-;11pcdl11ous wate1·, is deposited, a~1U is 
constautly forming a lal.H.•s or tura, of \\hich the soil all 
arnund 1 he pool is comJmSl'(l. 

'J'hrsc fountains :uc best accounted fo1· by SLIPllosing 
the pipe 01· co11d11it to con1mu11icate with a Jar·ge rcse1·
voir of' watc1·, \\hirh Ueing suUject to the heat of a \ol
rnnic fi1'<', the slcam gr1wratcd in the rnscnoir by the 
hoili11g· of the wa1(.'I' acts l\ll'clldy 011 the\\ atcl' in thesh~ft 
m· pipe, a11ll (:jrrts it Uy its elastic force in .the form ut a 
foun1 ain, "hicl1 "ill act witli more 01· less '1golil' accord
ing to the ch·gnc ol' licat, and ot:cordi11g lo tile resistance 
\\liidi thr \\a tc1-r11ruu11tcrs. i11 its iiass<lgc. 

The mnst sil;gular cir·cumstance h1 lite number of these 
sp1·iu~s wl1itl1 arc fm111tl in almost C'\'c1·y counti·y; aud 
en:.11 in those co1111fri('swlticli b1we luu~ccascd to be \'ol
t"anir. England it:-.:.dl' bas it s fl•phl sp~·ings, and tlw.scuf 
llatli, J3uxton, ~c. arc "ell Imo'' n. Cauakn rne11tw11s, 
rt \Hll 1wm· '' igan, in Lancaslli1·l', \\lii ch was called 
f lie- lH1l'lli11g w<'ll. Ir a ca11tllc wab ripplil'<l to its su1facc, 
lie sa.} s, a Harne was cxcite<l like that of al'dl•nt spi1·its 
set on fire, aud 1he hrat and inflammation tlrns excited 
woultl c1mti1111f' sometimes fo1· the space of a "hole da.,, 
aud W<'l'e suflirirut 1n Uoil rg~s, and cn11 meat. C-.ui1-
<kn lwwcn1· 111t:11tio11s Urn wdl as ha\·iug lo:;,t. its inflam
malllr prnprrty in liis time; Out he nut ires two otlu:1·s 
of a si111il~11· dl'srl'iptiou~ one in llie same ll(:'ighlJuu1·hoollJ 
aml anothrl' in Sh1-opslii1·e. Should, then, the fact br as 
it is rrlated IJ) L:amden, the philusophic nader "ill not 
iind it difficult to explain tl1eca11se. Tltecount1·y\\hue 
thf' wdl is, 01· '"'s i:;ituatrd, abuunds in coals. TLe \\ell 
is tl1t•1·rforr in1p1·1..·g11akd witli 11aplita, or bume bituuii
nous vapuul'; this, UJliHl tile applicatio11 nf an ignitetl 
body, is rapa\Jh• of inllammation, a.u<l can e\'en commu
nirak a considt1 1·al.Jll' })lH·tio11 of licat tu tl1c watr1· hf the 
well itself. Tlicl'c is Hu 111·111i f, l1owcYer_, that the Bath or 
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Jln::don wnters are imtH'<'gnatecl \\ith any liii11minoM 
mattn-, though coals arc pll'uliful i11 the 11•·igl . 'Ou '.l; 
and a~ these watns contain~' s111all pn1'lion ol i1· 111, 

th('l'e is nason to su11posc llH"m ron11t·l·tcd "irh i,, .) f 
PJ ritec:;, or JlCJSsibly with a latent M1Ltnraneous fil't. rn 
t.l1c "hole we are 11ot sufficil•111ly auprnintl·d w11h tht' in
ternal pa1·1s of tho rarth to acurnu t satbfadu1·ily for 
these a11cl other 11hcnomc11a uf a s~mHar kiutl; autl "lmt
CYCI' is ad\'anced in the way of tlico 1·y 1111 tl1t.>1"1(' t u p1cs 
should Uc ad\'anced with bccom111g tlilllfil'llf(', arnl 1·1ttlt t> t' 
wi~!1 a \'icw of exciting the attl•ntion :rnd ruJ'io,ity or 
otliers, than for the purpose of estalJhshiug as.' stru1 un
sanctio11rU by C'Xpe1·inH·11t, or buildin.r; a l'Pp;1laliu11 on 
the falliiile hasis of mere hypothesis. bee WATells, .IJi. 
neral. 

Sl'HlNG, in mechanics, cJcnotr.s a tl~in piece of tenipePrd 
steel, ti r other rlastir subs_tanc~; \\ihll:h Lein,i:; wou11cl u11, 
i;erves lo put severed machrnes 1n motw11 0) 1b dastirity, 
01· cndravom· to uube11<l itself': such is the spi-iug of a 
clork, watch, &c. 

. Tile i,p1·i11g of a Jock, gun, 01' pistol. i~ a pit'Cf' or StNI, 
viokntly IJetil; which, Ueing ~et at libt'J't.)', be11ts back the 
boll of lhf' lock, u1· 5frikes do\\ n the cork. 
. SPlU~GING oja mast, in the sea lu11gua.;r, is whC'n 
it ci-a.cks, Our is not broke11 in any pa1·t of it; as the part
ners, hounds, &c. 

SPRUGE-BEER, a cheap and wholesome liquor, 
wl1.icti is Illus made: 1'Hke of wafo1·sixter11 gallons, ant! 
hull the half of' it. Put the wate1· tl111s l>oilctl. while in 
~ ·ull lieat, to the ccJd Jla1·t, which should be r,reviously put 
into a !Janel, or otl_u·r \'t'SSel; tlien ttt.lcJ sixteen pounds of 
treacle 01· rnr1lassl:'s, w\ r Ii a few table-spoonfuls of tile es
sence of s11rucc, stil·ring tlic wJrnle well together; add 
half a pir1t of yeast, and keep it in a tempei·a.te situation, 
with the Uung-hole open fo1· two days, tlll the fermenta
ti?u is a.baled. Then close H up, or bottle it ,,{f, a11d it 
will be fit fur drinking in a few Ua.}'S artrnva1·ds. In 
No1·th America, and perhaps in other count1·ies, wl1t•1·e 
tlie black and white spruce-fh-.c:; alwund, instracJ of addiug 
the cssl·nce of' the spruce at tlie same time with the mo
lasse·s, they make a decoction ol' the leaves and small 
U1·anches of these trees, and find thcliquo1· equally gootl. 
~t is a powerful antiscorl>Utic, and may prove rnry useful 
111 lo11g sea-voyages. 

SPtJNGE. See SroNGJA. 
SPUN GING, in gunnery, the cleaning a gun's inside 

with a s1n111ge, in order to prevent any 8parks of fire 
from l'e111ai11i11g in it, which would e.ntlauger the life of 
him wlw should load it. 

SQUALUS, the shark, a genus of fishes of the 01·tler 
nanlcs. The genel'ic character is; mouth sit11ate.d bc-
11cath the anterior· part of the head, with numerous teeth 
t.li8puse.ll in 1·ows. S]Ji1·aclcs on earl1 side the nrck, in 
most species five in number', of a simil11na1· ,.,hape. BoiJy 
ol>lo11g, somewhat cylincJ!'ic. The animals of this gerJUs 
are saitJ to l>e much 1·are1· in the Baltic than in anv otheJ' 
sea: tl1ey are vivipa1·ous, a11tl are ohscl'\'rcl to 1;1·ocluce 
more .)'Ollllg at a time than the raJs, but each iuclullet.I, as 
in tliuse fi~hes, in a quadraugular capsule or in\'olucrum, 
each cxtn' mity of \\liirl1 ii; C"Xtl•ndrd into a long, contort
ed, CRl'tilagi11ous threat.I of gr~at length. Many of tl1e 
sharks arc said to emit a phospliu1·ic light dul'ing the 
1Jight: they are chiefly of a sulitary uatul'e, and, in gene; 



SQtrALlJS. 

ral, <levour with indiscriminating voracity, almost every 
animal su[)stauce, whrthcr living or deaf.1; some few spe
cies however a1·c obscl'vc<l to feed chiefly on (uci anti oth
er marine vegetables. There are S4 species, the most 
rcmnkaLlc of which a1·e, 

1. Squalus cha1·charias. White shark . The great or 
white shark, so remarkable for its vast size and its pow
CJ'S of f.1csh·uction. is an iJJ!iabitant of most pads of the 
globe, though much more frcc1ut>nfly seen in the warmer 
than the colder latitutl es: it is said to rrsil.le principally 
in the drpths of the ocean, \\hence it rises at intCl'vals in 
0rder to p1·owl foqw<:y, and is conside1·etl as the most vo
r ;1cious of all the inhabitants of the f.1eep. It al'l'ivcs at 
the lt·11gtl1 of mo1·e than thirty feet, and is of a somewhat 
thick Cl' 01· bro all er form than moBt of tlie genus: the head 
is of a dep1·esscd shape, ancl b1·oa<l; terminating in front 
in an obtmwly pointi··U s1rn11t: the mouth is of vast width, 
anti fu1·nishetl on Urn ma1·gin of each jaw with from tli1·cc 
to six 1·ows of stron~ flat, triangular, sliarp-pointcd, and 
fiut>ly SCl'rate<l teeth, which al'e so imbed<lrd in their in
vcsti11~ cartilage as to be either raised or depressed at 
pleasure: tlH· toni:;ue is broad, thick, and cutil:i.giuous, 
and the throat cxtrcmrly wide: the eyes, as in most of 
the genus, of a blueish or g1·ccnish cast, ratl1u small, and 
l1alr overl1ung by their skinny v<'il: the pl'ctoral fins are 
large, stro11g, broad, and ]Jointed: the fi1·st dorsal fin mo-
1lcl'ately large, somewhat falcatell brliintl, and pnintecl: 
the second is situatrtl very lo w on the back, near the ori~ 
gin of the tail, '' hirh is sligl11ly lengthened, ancl of a bi
lobatc shape, tbc upper lnbr or diviRion slightly pointed, 
and thC lower OJ' te1·mi11a] lubo rather l'OllllllCtl: SO s; reat 
is the slrei1gtl1 of llii!:i pa1t, llrnt cvi;n a young slllll'k or 
about six feet in length is a!Jlr by a str•ike of its tail lo 
b1•cak a m::rn's leg; it is usual tht'I'ef'orc with sailors to 
cut olf the fail Ille instant they Ura~ a shark 011 Lwa1·d: 
1: 1Jc anal fin is placed somewhat beyond the middle of the 
Rbdomru, ancl is of mollerate ~izc, and of a some" lint 
sritiarc outlinr·: tile general colour of 1he whole aniinal is 
a 11alc m· wliifish ash, dal'kcr or brownn on the upper 
part~: thr mouth is situatt>d cnnsillerably beneath the fl'ont, 
fo1· whi<-h 1·cason the animal is said, like most otl1c1·s of 
this gruus. to be oliligrd to tlll'll on its back, or rather 
side, in n1'llCI' to Sl'ize its 11ny. 

" Shtll'~S (says Mr. Prnna111 ) arc thr dread of sailors 
in all hot climales, where tlH') constantly attend tlie 
ships. i11 expectation of wli:-it may drop OH1·boa1·tl: a 
man tl1at has that misfortune prl'ishrs witliout 1·edcmp
tion: tlicy ha\'C IJl'rn SCC'll to clal't at him lik e ,i;udgeons 
to a wol'm.~' r:l~liey are. said to attack ne~r·ocs in pre~ 
ferrncc tn Europrans, antl arc f)bsrn·ed in pa1ticular to 
atkud with unremitting assidui1y the pa .c;sage of the 
sla\'c-sliip8 from t/1c coast of Afric:t to the West Judiin1 
h.la111Js, awl, as C"prck vr1·y -lit\ppily and j11slly ullsr1·vrs, 
may be cousidered as fo1·mi11g a 1n·nper escort to 1!1e 
c1·m·l rm1d11ctors of lhnsr most arru1·sl'<l Yessel s. "A 
mastl~rof a Guinea-ship (says Pt>unant) infol'lncll me that 
n 1 agr of'suiciclr }ll'CYailrd amon,; l1i-; nrw-houglit ~laHs 
from a notion the unhappy C'l'l'atu1·\·s h:irl. that af'trt· dra1.h 
tl1t•) slrnuld Le resto1·e1I :ig:1i11 lo tl1rir families, fl'il'!lds, 
aml rnuntr). To rorniurc 1/irm ti.at at ll'a:;t th£'y, 
h!Joultl not 1·rnnirnatr tl11•i1· ho:lic·s. lie onlned one of 
thl'i1· coqisrs to !Jc tied U) tlw lu'l'is tn a 1·.rpe, and low
ered into the s ;:oa; and though H was tlr~rn n up ng:1in as 

fast as the united force of tl1e crew could be cxerfeil, yrt 
in that short space the sha1·ks had drvou1·cd CYrry part 
but the feet," hirh werr. SL'cnt·ed at tlic end urthc cortl ." 
The shark do{'S not spare even its own species. A Lap
lander, according to Leems, had taken a shark, and fas
tenctl it to his canoe; but soon missctl it, withoat being 
ab1e to guess how: in a 5'hort time afterwards he caught 
a second of much Iarge1· size, in which, when op'encd, 
he found the one he had lost. 

The internal parts of the sha!'k pl'Cscnt many re. 
ma1·kable 1mr ticulars: the bi-ain is small: the hea1·t fur
nished with 011c ventricle and nnc aul'iclc, wliich Jatter is 
of ver·y la1'§;'C size, and 1·eccives the vcna cava. In the 
stomac/1 and iutcstinos, according to Commcrson, are 
usually found a .c;reat many trenire 01· tape-worms, wlilch 
not 01dy infest the cavities or these pal'ts, but eve n pen
etrate into and lodge thl'msch·es between the interior 
coasts: these animals, therefol'C', by thci1· vellication and 
motions, must be supposed to aggr?1''atc the natuni.1 Yo
racity of the s!iark, and to irnpel it to engorge a large 
qllantity of foo<l, in 01·1.ler to allay tile sensations excited 
by tliese internal enemies: tlie n~ilt, in the male fish, is 
disposed into 1wo podiums, and equals the lrngth of 
about a third of the whole animal; and in the female tho 
ovaries are of' similar length. Dm·i..,1g the breeding
scason, which takes place at f.1iffrrent periods in differ
ent climates, the sha1·ks are obscrvctl Lo npproach the 
shores, in 01·der to cleposit thcil' young in the most fa
vourable situations: these are discharged, to the num .. 
be1· ~f two. or th1·ee at a time, sti ll _alllicl'ing to the cap
sule 111 wlucli they had been before inclosed, and al'c ex
cluded Ucfore. the young animal has liatl time to break 
from it: the length of tlie new-hatched sha1·k docs not 
cxcccrl that of a few inches. 

2. Squalus maximus, basking sha1·k. Tliis is a very 
lal'gc species, sca1·ccly, if at all, inl'uior i11 size to the 
~vliite shark; its l c1~gth, accoi·Uing to 1\11'. Pennant, Uc-
1~1g from three to twelve ya1·ds, and even sometimes more. 
G1·eat lllltnbcrs or this Sj>C'Cies of shark WCI'~ obscrrnd 
to visit the bays of Cael'llal'ron.shire and Anglesea in 
t!ic ~ummus uf 1756 and a few succeeding years; con
t111u111g there only <luring the hut months, and quitting 
the cost al>out Micliat>lmas. They appear in the fi1·th of 
.Clyde, aud among the llcbritlcs, in Lhc month uf June, 
Ill .smalJ shcaJs of Sf'VC ll OJ' eight, but lllOl'e fr~'fjllCRtly in 
pau·s; and drp::u·t ngai11 in July. They had nntliinr; 
(says Mr. Pennant,) of the fi c1Tc and rnra.C'io11s natui:c 
of other sha1·ks, and were so tame as to suffe1· thcm
seh·cs to lie stroked : tlicy genr1·ally lay niotionlrss on 
the sul'face, co111100111y 011 their brllil·s, Uut sometimes, 
like tired swimmers, on 01ci1· Uar·ks: their fund seemed tu 
consist. t'ntil'l'!_v .of sea-plants, no 1·c:n111ins uf fish IJring 
cvel' d1scoyc1·cd 111 the stomaC'liS ol' 1111mhc1·s lli;\t were 
cut up, but the lntlf.digrstr<l parts or al;;re, &r." I ... in· 
meus says tl1cy feed 011 nu•f.111sre . 

l\fr. P<' nnant adds, that a s'wal rif tliis spr-f'i<'s will 
P<'l'l~lit a hoat to follow tln.!lll \\ illrn11t alTf'i<'l'ating tli(' ir. 
motrnn till alm nc:t \\itliin rontart, \\hf·n it i'i u<;ual fc11·tl1e 
hnqJ001wr ti1 st1·ikt•. Ilic; W<'apun i?Jto tll»m ac; nra1· Ilic. 
gills :\S possible; but that titC} t\l't' onl'll Sil i11s•.•11~ibJt• a<:; 
lint to mon till lhe llltitt·d sit·en~tl1 o r two ITif"ll has f111'(' 

cil in the li:1 rpnon det•pr1'. A., !';OOll ali they JWl'f Ti vc 

lhcmsrlvcs wounded, lhry fiin5 up their tail, aud 1il1111se 
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>u~A·l1 11n~ to .*!1C". h'lttnm, nnd fiocrp1C'11t ly coil the t'npe 
1·011 1111 1111' 111 111 l lu• i1• a,.;nn i<'s . a tlcmpt ing to di-.Pngngc 
~hu li.u·p·1011 l'rom l ht•m IJ)• 1·01l ing 011 tlif' .~r1111111 l, f'ul' it 
l'i 11 lk11 r.111 .d ~n· at l y h(' nt. A~ s:1on as th1·y cli i..:covrl' 
that Ull'ii· dr11·~ !'! a 1·t· i 11 \'c\111, tli r \· S\\ im awa ' wit Ii am .u
iu:.; l'<1p icl1 l) . a 11d \\i lli sur h \i olCncr. tlta t t l1ci-r has l.Jecn 

:l,11 ~'~,~ .11;,111 ;~~:::·,.~:t, ~s~:-~.:1/: ~~ ~:~:t ~; 1 ~.1~1\'.;~~ :~7i 1 ~~·r:~11 ~;~~ 
with t\\tl liu111 l1·l' d r.ulw111 ' of linr, ' and with t wo har
P 'H111S .111 tlwm. am! \\ill employ t he fi shers fo1· twelre. 
<-Uhl s111 11 1·tinu·s for hvr nty-f'rnu· l1 nu rs, IJefo rc tlH'y are 
ts11l.11lut•d: when killed, tli rY arc ei ther ha\\ !rd on shore, 
or, 1r J.t a di"tan r c l'rnm Ja111J, t n the ' 'esst·l's sick: the 
JiYL·1· (lhc 011ly usl• rul pa1·t) is taken out. au<I ma1·krd 
out, a111l nH'llcJ into oil in kl'ttl r:i pl'Ovidcd for· the Jllll'-
1111<;t'. A laq;c ti.sh "ill yield rig ht Uarrels of' oil, and 
(\\o of usl'icss sediment. Tlie fi sht" l'S ubscn·rtl on these 
shat'ks a sot't of lced1, of a red11ilih colo111·, and :~bout two 
fcl't long, but\\ hic h frll off wlic11 the fish \\ as bl'Ought 
to the sul'face of the watel', and left a ''liitc mal'k on the 
bk in. 

J. Squalus catulus. Spotted shark. L esser spotted 
dog-fii,li. Habit 1·athe1·sle udcr: length from two to thrt•e 
JCt· t; hea1l large ; sn rmt prominent, and slightly pointed; 
sk.111 rough; lwdy cylindric; colour pale brirk-rcd, ma1·k
cd \\ ith H't'Y numer·ous, small, 1·01mded, blackish. or 
dusky ~pots; aluJumc 11 \\ liitish; botl1 the dorsal fins vi aced 
much n~arer to the tail than the head; Ye11t1·al tins con
uat~, large, and of a sligl1tly pointed fn1·m; anal fin 
small; tail long. bilubatc, with the lower lol.ie continued 
to a i.:o11side1'a1Jlc dii:1tancc lirneath. Native of the Euro-
11can seas: a very vo1·acious animal, pt'<\ying on the 
s 11.alle1· li!1lies, <:1·alis, &c. Acroi'<ling to Pt·nnant il brcrds 
from 11inc to th11·tcl· n young at a time, is Yery numr1·ous 
011 our O\\ 11 coats, and vcr·y it~jurious to the fishel'ies: the 
liver 1s sanl tu lie highly noxious, caus ing long-rontinu-

:~I ~ltl~~l~~1\:n~~~·~~c1~t~~dll~~· c~~i~::i.'·ersal itch in,, "ith a to-

4. ::.qualus slcllal'is. ltork sha1·k, or greater spotted 
Uog Jish. The gi·111·1·al colour of this animal is a reddish 
grt'y, \\ith 1·uu111J1 u111:cp1al, l.ilackislJ !)pots scattered uvtr 
the whol~ l.iody. The male and l'emalt~ are said to difft'r 
as to the disposition of spots. Native or the t:ur11p1•an 
sea~, genel'ally frequenting 1·ocky places, and lll'I' ) ing on 
vtt1·1uus mullusc a aml ca·ustacea. lts skin is used in f'om
met-re for the same purposes as tlrnse of other small 
sharks, awJ ll1t.'. Ucsli 1s estcemrd sumc\\ hat mrire eatal.ile 
tha11 that ol the l'urlllt'I' spet:lt's. In Edwards's fig ure 
ol the yuong ul' this ti ... h, the body is 1·e1wesenll' d as l.ian
ed an·os~hc ba1 k "ith several IJ1·oad bt·own l.ia1uls. 

5, ::,1prnl11s ot:cllatw;. Occllated sl1ark. Length alrnut 
two fret a11 d a hall: roluur a-;h-lu·own, with a fr\'f Sl'at
tcred llu~k) i,puh; l.i;1ck ct'O !<oSC'Ll l.iy a tfw dusky ban tis; 
al.idumt·11 grt·t' 111!<.h · gl't')': lt'cth JlUmerous. small. 1'iliaq1, 

co111pl't' :,~ t u, a1111 dll .1lcd at the Uase: pt·ctnral tins 1·01111d
ed, f1.11l1 uf a uu::tky 11 1· l.ilat kisli colour, t>rlgt· d with whitq 
fi r ..,t t1orsal fin s1 tua·ctl l.i c \ ond the vt ntral, ma1·krd at its 
au tniur eu r.;1· \\ 1\ li t \\u ·h! ,t1· k s1mt5. , <tlld em;u·g 11at1.:d 
hc11i1hlj .., Cl uud ul' :mwla1 s lrnpl· , but s111 :tlkr: anal li11 
pl .lrt'tl HI') nc:a1· tl w ta il, \\l1ir1t 1s ~ligh r l) subloba t1•, 
~ .1 L1\to l tli...: soutlH r111'.i.\ iJi c: uJsr 1·,el\ ab ,1 ut rht· cna~t s 
ol _ t·\\ llollaud dul'iug the first \o)agc o( sir Jo~c1; h 
.llauks. 
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G. s~" 'lus •ygronn. TI 11nmer.hoadr 1l Ahntk. Pcr
li :tp"I tl1t• ninst lkfo1•m r d of all tlw ma ri11 I" animals. Length 
fr 1>111 fh t• to fifteen or qr vente1· 11 l'nt: lt11bit ratht·r ~len. 
1kr: l.i otl)· s111Jryli111l1·il' head 1lil a tril on ('arli ~idr to a 
g r l'a t r xLc nt1 the<') 1 ·~ , \\h irh a.r<' HI') largt•, brin:; plac-

~~le~; ;~~111'(~.x~~e1~;:,f~'1 ia1;:,':i''~:~ b;·~~e1~t~i~I~~ :\~l;;tl:l~~l;~ :~~. :~k~,; 
tl1r1·e J'O\\ S in ear h jaw; first c!ors<ll fin rnthcr large, of a 
s uml'\\ hat falratcd sl1aprd. and plarrd tuwarrlq the up
p t•1· pa1·t of the bark; the srrn11d mur h smaller, an<l 
E;ituat t• d near thr tail, '' hi r h is rathc1· sho1·1 than long, 
a.11t.I lobed beneath, the fin 1·11n11ing on nr"-1 ly as far as 
the vent; colour· \Jro" n alinH', pal1·r 01· whitish brfll•ath. 
Nati\e of the l\lf'llitl'l'ranPan and l11tlian sea-;, wlir1·c it 
is scarcely 11."SS \'1n·acious ant.I f 1·midable th :111 even the 
''hi to s lia1·k itself; attacking such as 31'C arC'idt·ntally cx:
prJscd to its fu1·y, or at'<' inrautii111sly bathing or swimming 
in its neighbourhood. Jt is obsel'\ed about the coasts of 
the southe1·11 islands, a11d partirular·ly of Otal1eitto, where 
the natives, frusting to thcii· dextr1·ify in swimming, 
appcai· to hold it in but little dt't'ad, since they bathe 
without app1·ehcn'i ion in placf'~ known to br. inftst
ed liy it. This fi s h is r-.aid to 111·11t1ure about ten or four
teen young at a birth. See Plate CXXll. Nat. Rist. 
fig. 3i5. 

7. Squalus p1·istis. Saw-snouted shark. The saw. 
fi~h is a h .• gr sprcirs of sha1·k. growi11g to the length of 
fil°tt!eu ft·et vr more; the hrad is slight!) flattened at the 
top, ant.I is produced in front into a w1·y long, Oat, 
straight, ant.I slightly tapCl'ing l.iony snout, covf'red, like 
the .1·t·st of the auimal. by minute srall's: along thr etlgrs 
}H'Oj(•ct a g1·eat number of very strong, la1·g<', slightly 
Hattt.'ncd, and very sharp pointed toothlikc procrs'i: tho 
111outh, as in othr1· s1Ja1·ks, is placed lirnrath, and is fur
nished 011 the edges 111" the jaws with sevc1·al rows of 
small and somf'what blunt tcctl1, pa\ ing the liprt, as in 
some of the rays. The habit of tlte fish i1J r:uhe1·~lendcr; 
tilt' body COl1\'4' X above, and somewhat flattC'nrd brnrath; 
the dorsal fins placed as in thr s<111alus aranthias and 
sevnal others. The saw-fish is an inhabitant or the 
Mediterranean and noi·thel'll seas, and was ktto\\ n to lhe 
a11cient writers by the title of prislis. In the ernbrJo ani
mal tl1e edges of the snout are o\Jserved to br nrarly 
s111ooth, or but slightly undulated by tht- projection of the 
inci11it'11t teeth or processes, which arc supposed to be of 
ve1·y quick gro\' th. 

SQUARE. See GEOMETRY. 

SQ.UAR~ NUMBER, thl11n·oduct of a number multiplied 
into itself. 

SQ.UARE, in the •military art. a partirular formation in. 
to wtikh truops a!'l' 1h1·11\\t1 on c.·itiral occasions; parti
culad,y to l'l'Sist til e cl1aq;e of raval1·y. 

SQ.UA RB, solid. is a holly of foot, whel'e both ranks 
and filt ·s a1·e l'qual. It was f1winPrly hrlil in g1·eat rs
tee m; but \\hen the p1·iiwe uf Na~sau introduced tbe hol· 
low ~q u a1e, this \\as i;,00111H'glrr h•c...I. 

SQ.U .\Rt:. lwllow, is a !Jud_, of foot drawn up. with an 
empt) span~ 111 die nnrn. l'ur tht• i-ol•1u1·s. rln111tli, ancl 
ba~~ag : ·, fac111g l!\'el'.} \\ il.) lO 1·~aist tht• charge ol the 
hUJ'!)l'. 

SQ.UAnE, oblong. a 'if}llal'e whkh is not at right angles, 
but 1·e1n·cscuts tlle figure of au ul.110115, whose sicJc1 are 
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unerprnl. ThuCJ R!I eight companie<.J of equal numbers 
would fnrlll a p ·1-f't·c tsquare, te11 make an olJlong. 

SqcARE, pe1Ject, a square \\.hosr sides arr equal and at 
1·igl11:; a11gl1·'-i. The prt'l't·ct square, in tl1e f11r11rntion ol' 
troops, sce11111 lH•st ralrnlatrd fnr military rnnvements and 
a1Tangemrt1t8. Uatta\iiins, for instance, '' hich are com
Jmsed or f'iglit rnmpanirs, with one hundred rank and 
fil e in eat'11, t1rr rrpial to evrry species of tli~p11sit ion. 
It is upq11 this pl'inriplr, we presmne. that th e .Fl'C'nch 
h~we clistribute<l thPi1· infantl'y. British l'egimcnts, nn 
tlit> con11·a1·y; consist of tf'n companies, un<l are so com
}lOsed that no sq11a1·e of this kind can be fn1·med. This 
is maniff'stly a <lt>fl"'ct in our systl•m. It is i11dt"1·<l reme
tlictl Uy tlH~ grrnadier and li.r;ht infantry companit.•s be
ing occasiunally ddarlwt!, 01· cast into St'parate battal
ions; so that the remainiH.E; companies, by being told 
off, are brought to Pigl1t equal pa1·ts. 

SQ.UAllE ItoO'l'. See A1.GEBRA, and ARITHMETIC. 

SQUllHH~L. Srr Sc101rns. 
STACl:lYS, a grnus of plants belonging to tile rlass 

of di<lynamia, ancl order of gymnospf'rmia; and in the 
natul'al system a1Tnn,r;rd uruJc1· tlw 42tl n1·der, verticil
latre. The upper li1> of thr corolla is a1·ched, the hnver 
lip rdlcxed, and the larger intrrmt>tliate larinia is mar
ginatetl. The stamina, after shedding the farina, art' bent 
towards thr sitlrs. 'l'hr1·e a1·e 24 spcdes. Four only are 
nalives of' Britain; viz. 1. Sylvatica, hedge- nettle. The 
pla11t is hai1·y &II over, erect, a yal'<l high, and b1·anc hed. 
'I'lie whoh· plant has a s1rong foti<l smdl. It grows cum
monly in woods and sliady plat.es, and lluwers in July 
or Au~ust. Jt will <lye yellow. 2. Palus1ris, rl1nvn's 
nll-ht>al. The roots a1·e whit<.~ and tubcl'ous. The stalk 
js L1·anC'hed at the b11ttom, and two or three foet high. 
']

1 he flowe1·s are t'l'd or pur·ple. This plant litlS a fetid 
smrll a11tl bitter taste, and is 1·ecknne.tl a good vulncrary. 
It .;1·ows on the sides uf rivrrs and lakes, in low moist 
grounds, and somctimrs in corn-fit>l<ls. 3. Gc1·ma11ira, 
base ho1·chound. The stem is downy, and ahout two fret 
hip;h. The lf"aves are white, downy, wrinkli·cJ, and in
dented. The flowers are white, pm·plish within, antl 
grow in multiflorous whorls. It grows in England. 4. 
Ar\'rnsis, corn-stachys, pe:tty iru11\\ort, or all-heal. The 
stalk is ten 01· t.wrlve inches high, squ~r·c, branched, and 
hairy . It is frequent in corn-fields, and gruws from June 
to Au~ust. 

STAUIUM, au ancient G!'eek long measure, about a 
furlon~. 

ST£11EL1NA, a grnus of plants belonging to the 
clasc~ ol' sy ugrn('!iia, and order of pul.) gan1ia requalis; aud 
in the nat111·aJ S) fiff>m arranged unclrr• the 491.h ordn, 
cumpositre. T!i(' 1·rcrptaclc is palrac,·ouli, the tltalf be
ing vrry s!lo1·t; the pappns is bra11cf'tv, and tlir a11tl1t·1 ·re 
caudall·11. Tnr1·e al'I' IO spceics. the ~11aphaloidt·s. dul.Jia, 

;~l,1 , ~:·~<1~c; ~~i, . ;;~: t~c;:;~1~1,83 ~I:~::~111i1~~t~~:· y m U9sa, cl1 am re-
STA G. s .... CER,PS. 

8TAO·llE1':Tl,F. .• Sl't' LPCANUS. 

STAl.AC'l l'l .iE. or S·rAJ,ACTAG?HA. stony ronrre
tio11s l'l'Sl'lllLli11.~ Ii icl('S. i11 naTUl'ill hi'illll'.), 01· f'l')'."it~d
Jirn· spars fu1·n1('d into obl1111g, n)llit'al. 1·11 untl, u1· inrgu
lar Uodirs, composed of ":u·iou!'. crui,ls. a11d 11 1~ 11:\ll) f111111d 
Jrn11ging in form of icicles fl'om the 1·oufs of grottous, 
&.c. See Sr.R. 

!TA 

or this class tlicre ar•e var·ious species: as tl1e harcJ~ 
white stalaclit::c: the wliitt·. s hattt•1·y stalarlitte; and 
tlic .Hllow. shattel'y, Cl') !-talline stalactitre. See Plate 
CXXXll. Nat. llist. fig. 584. 

ST..\.LAG,\l!TIS. a genus of thr monrecia order. in 
the polygamia class of plants; a111I in the natu1·al method 
ranking u11U c1· the SBth 01·der, ti·icoccIB. '1 he calyx is 
eitlie1· qua<lriphyilo1.1s 01· hcxaphyllous; t.he col'olla. con
sists of four or of six petals; the rnceptaclc is fleshy, and 
somewhat squart·-shapetl; the filanwn t.s about 50. In 
tht> hermaphrodite flower tile st."lus is shol'I, thick. and 
erect; the fruit is a 1Je1Ty uf a globular .~ hapc, 1111ilocn
lar, and browned \\ ith the stylus a111! stigma: they cn11-
tain tln·ee oblong jointe<l lria11gular seeds. Of tl1i.i; thel'C 
is only one species, viz. the camliogioitks, a na.ti\'e of 
tlJe ~ast Indies and of tlie warmer pa1·t!'i of' America. 
F't•om this plant is ol.ttained tht~ gutta cambngia, or gum 
gambog~ ol' tile shops. Sr.e GuM RESINS, and GA:\1BuGE. 

Till \'C l'Y lately irnta uists we1·e at a Joss fo1· the tl'Ue 
naturr of the plant which vields this gum. Koenig, a 
native of Ireland, .. and an excellent botanist, trave::'lled 
over a great part of India, and collected a g1•eat number 
of new plants, and am,1ng tli e l"cst the stalagmitis These 
he LeqUl·thed to sir Joseph B"nks. 

STALK. See IloTANY. 
STA)IINA. See IluTANY. 
STAlflNA. in the animal 1.wdy, are defined to be those 

simple ur iginal parts, which existec.1 fi1·1:1t in the embryo. 
See Puvs10L0Gv. 

_STA.llP DUTIES, a branch of the public revenue, 
raised by requ1r111g, that alJ deeds or documents, in or~ 
de1· ~o be valid: shall be w1·itten 011 papiw 01· parchmr:nt 
bcar111g a p11~l1c ma1·k .or seal, for which a tax is paid. 

Stamp-~ut1es are saic.1 to have originated in Holland, 
and w~re 1~trodt~c.e<l inti> Eni:;land in 1671, by" an act 
f~11· la.y111g 11npos1t1011s on (H"occedi11g'i at law:" these du
t1~s w er·e very numernus, and we1·e at fii·st granted foi· 
mnc y1~ars; they were aftcnva1°d!i co11ti11urd for three 
year~ frum 1680, when, in consi·quence of the unfortu~ 
nate JC-al1.1usil-s 1.Jetw~en the crown auil padiameut, they 
wcl'e sulft·1·etl t.o.exp1re. ll was not 1011,g, howevc1·, be
fun t.lie 11eeess1t1 ~.s of the gov t·rnm r nt caused this mode of 
taxat1011 to beaga1n resur1e<l tu a:-. a sou1Te of' revenue more 
to IH· tlcpcnc.kd on th au some of the tax<.·s wliicb tl1en ex
~sted: ·~n act wa~ accordin?'ly pass<.•tl in 1694. for ir11pos-
111g. S('.\ eral dut1 ts uynn \'1··1lum, pa1Tb111r11t. and paper, 
'' htrh 111ay be cornmleretl as the com111t•nrcnw11t of the / 
prcsr 11t stamp-n~tke, as a pal'ticula1· set of' 1·om1lli'isiunt>rs 
\~ C l'e tlum ai~pu111ted fot· n1a11 ag111g tile dutie'i; and alrnut 
f'.1u1· ) ~·a1·s alter, St'Vl:l'al new du th•:; wt re g1·antcd, tu con
t.111ur iu1· ever, to wluch IHHnc1·ous additions have at dif~ 
iel'rut tiim·s been since 111adr. 

The total gross jll'nduce of thP st~mp.duties, in the 
yt·1~1 · l71S, \\as l07,ii9l .. the chait('s ol' managemt"ntof 
wlm: li a111n1111tcd to 14, 296l .. h•a,111g a nett pt·oduct• of 
onl_v 9$.48Sl. ln 1723. till' 11l't1 pl'odure /1ad inrr-rascd 
to 130.-l 09l.; n1H.l iL seld11 m ~xn•e<lcd tlii!i alltuunt till 
17" ~7', wlwn sumc n<'W s tamp du tic8 wne impnsr1l, by 
wl11ch the total 11eu amount of t i. is 1·e,·l'1111<' wa!i i11r1·ra .... t·d 
to 26i.,i25~.: i.n ti66 it amuu11! 1· d lo 285,266l.; and no 
m.:l1n1al au4l.1hu11s wne rnatJe till towal'ds the cnnrli 1<;ion 
ol th~ Amencan \\a~'. In 1;"62, ~duty \\aR impoc;L·d 118 
lire-111su1·antes, 11 Inch, though uot actually collect.ell by 
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mrm1s of stamps, 'vas classed with the stamp-tluties. In 
178..!-, additional tlutics were laid on gold antl 1'1ilvrr plate. 
In 1785, tlutics wet·e laitl on post-horses, quack mctli
cines, game-licrnces, attorneys' licences, antl pawnbro
kers; all of which wc1·e deemed stamp-duties, anti con
sillcrahly augmented thC' annual amount. But a far grcat
e1· incrrasc took place i11 the course of the war which be
gan in 1793, tlul'ing which new stamp-duties \\Cl'C im
posed on receipts. bills of exchange, atto1·nrys' a1·ticlrs, 
sea-insurances, licences to wear hair-pow<lrr, horse-deal
ers' licences, legacies, hats. stage-coaches, <leeds, ar
mo1·ial bcal'ings,small notes, medicines, and several other 
a1·ticJes, which 50011 increased this l.Jrancli or the l'CYCllU8 

to mor·e than clouhie its former amount; and it is a mode 
of taxation "liich it is in genel'al so diflir.ult to e\"ade, 
and is attended with such a comparatively small expense 
in collecting, that tl1erc can be little <loubt tliat it will be 
extended as far as possiblr. 

'l'otal gross 111·odurc of' the stamp-duties of Great Bri
tain, in the )Car entling 5th January 1806: 

EnglandandWales !3,931,616 8 61 
Scotlantl 262,669 4 5! 

l 4, 194,285 12 IO;! 

Tl1is amount is subject to Yatious cletluctions, ;\S, the 
cliargrs of management, discounts, and other padiamen
tary allowances, the cost of parchment am! paper fo1· tlic 
countl'y distributors, an allowance to tlie two universi
ties on almanacks. and many inci1.1Pntal expenses, which 
reduced the actual nett pruduce paid into the exchequer 
to the following sums: 

England and Wales l S,672,i93 5 2 
Scotland 246, 170 17 2 

3,918,964 2 4 

The expense of col1ection amounted tu sl. 5s. per 
cent. on the gross revenue. Ol' sl. 9s. 5d. per cent. on the 
nett 1n·odurr, "hi ch is consitlerabJy less than the manage
ment of this branch of the public income amounted to a 
few '.'\ eal'S bark. 

The total gross produce of the stamp.dulirs of Ireland 
for the yea1· ending 5th January 1806, was 50t.9..iSl. 9s. 
1 O±d., antl the nett sum paid into the exchequer 456.5S5l. 
l ls. 4-±tl.; the expense of collection amounted tn 5l. Os. 
lcl. per cent. on the gross produce, or 5l. 7s. 6!1l. per 
cent. on the nrtt produce. 

The following are the stamp-duties at prese11t in lorcc: 
Actions, cntJ'y of, in inferior courts, fol' 40s. antl up

wards, 1 s. 6d. 12 Geo. c. 22. 
Ads. See Notarial Acts. 
Adjndirations, npprisings, 'charter, resi.gnation, clare

constat, cog11ition of heirs, lwritalJlcright, confirmation, 
novodamus, prinripal and origi11aJ instrument of sunen
dn, retnur. sasine, antl SCI'vicc in 8cotlan<l, 9s. 6d. $7 
Geo. III. r. 90. 

Adminis[ration. See Probate. 
Atlinirality, or rinque-pol'ts. Any answer cxliiUitctl 

in these com·ts, 7s. 41 Geo. Ill. c. 86. 
Any librl 1 all<'gation, <lepQsition, or inventory, ex

J1ibitcd in the cou1·ts of admirality or cinquc-ports, 5s. 
S7 Geo. Ill. c 90. 

Any copy of any citaticn1 monition, or answer, wade 

in the courts of atlmiralty or cinquc-ports, 5s. 57 Geo. 
III. c. 90. 

Any copy ·of any libel, allegation, (lcpositinn, or in
ventm·y, exhibited in the courts of admirality or cinquc
poi·ts, 5s. 57 Geo. Ul. c. 90. 

Any personal dect'ce, wal't'ant, or monition, in any 
cm1rt of admiralty, or the cinquc-purts, or a11y copy 
tliereul', 10s. 27 G.co. Ill. c. 90. 

Any sentence gi vcn in the courts of admiralty 011 

dn11uc-pol'ts, or any attachment made out IJy the same, 
or relaxation thereof, Il. Si Geo. lJI. c. 90. 

Any sentence or final decree cxhil.Jitcd in the courts 
of admirnlty or cinquc-ports, 01· any copy tbc1·cor, 4s. 
37 Gen. lll. c. 90. 

Admission into corporations 01· companies, 8s. 57 
Geo. 111. c. 90. 

AU.mission into any inn of cl1anccry, 4l. 2s. 37 Geo. 
JI[. c. 90. 

Admission into any of the four inns of court, 161. 4s. 
S7 Geo. Ill. c. 90. 

Admittance of tcllow of college or physicians. attol'
ney, clct·k, advocate, proctor, notary, ur other oHkcr uf' 
any court whatsocrnr in Gt·cat Britain, exce11t u11dci· 
10!. per annum, I5l. ST Geo. 111. r. 50. 

Advertisement in newspapers, 5s. S7 Geo. III. c. 50. 
Advertisement in periutlical pamphlets, Ss. 29 Geo. 

Ill. c. 50. 
Advocate. See .A<lmittance. 
Alli davit in any cun1t of law or equity, at Wcsminstcr, 

or in any court of great session for the counties in \Vales, 
or in tile court of the county palatine of Chester, or 
co11ics thereof~ 2s. S5 Geo. lll. c. SO. 

Aflhl<niits in inferior courts, lS. SS <'.ieo . III. c. 30. 
Agreements (except where the matter of agreement 

shall not exceed twenty pounds, and also except those 
fur lease at l'ack rent) of messuages u1H.lcr five pounds, 
those for hire of Iaboure1·s, a!'titiers, manufact111·c1·s or 
menial scnants-. anti those relating to sale of goods, &c, 
!Os. Si Geo. UI. c. 90. 

No memorandum or agreement written upon an un
stamped pH per shall be deemed void, in case it is s1am11"' 
c<l at the head office and the <lufy paitl within 21 <lays af
ter the same shall have been entered into. 

Allegation. See Citation. 
Almanack, l>ouk or sheet, 8d. 37 Geo. Ill. c. 90. 
Answer in court of equity. See Dills, copy. 
Ans" er, sentence, and final Jccrce, in ecclesiastical 

courts, an<l coples thereof, ant.I copies of citation or mo
i1ition, 2s. 23 Geo. Ill. c. 58. 

Appeal, writ of'. See Cntioral'i. 
Apjleal from the admirnlty, arches1 or prc1·ogative 

courts of Cantcl'l>ory or Yo1·k, 19.l. 37 Geo. ll !. c. 90. 
Appearance on common bail, in tile cou1·ts at \Vcst

minster, g1~eat sessons, or countics-palati11e, ls. Gd. 32 
Geo. 11. c. S5. In all other cou1·ts, ls. 

Appearance on spcci:·tl Uail, 2s. IO W. II I. r. 25. 
AJiprenticcs. The sta111ps upon app1'rnticc!1' inckn· 

tuns amount to 25s. for each i11dcntu1·e, except parish~ 
apprentices, or chal·it)-cl1ilclren, for wliom a sixpenny 
stanip is sufficient. Also where the fee g-ivrn \\i!h the 
npp;rnticc does not amount to !Ol. each indcntu1·eissub
jcd to a stamp of 15s. only. Sec Dcl'ils. 

Ami if a feeis gil'Cn with an appl'enticc, clcl'k, or scr-
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v.~nl, bot111tl 01' nrtlclecl for a term or years, the follow-
1115 duly must be paid in respect of such fee: 

From ll. to 50l. six:pCJICC ro1· crery pouml. 
All abo\•c sol. allll upwartls, ts. t'ot• cve1·y pound; to 

be paid by the mastcrormis!1·cs£ .. 
'!'lie full sum gi vcn must he set down in the indentures, 

01· fol'i'cit double the a.mount if the deception can be clis
COYl'l'Cd. 

And the indentures must be ln·onght to the. stamri
ollicc: if executed within the bills of mortalit\', witlnu 
ou~ month; Ol' if' executed in the countl'y, ·to their 
at?;t·nt.s within two months after binding, and the duty 
i1ai tl, 01· the ini.lentu1·cs become void, and forfeit sol. be
si1.ks. 
· Apprisin~~. See Adju<lication, 

Artirlcs of clerkship. See Attorneys' clerks. 
Assignments. Sec Dcct.ls. 
Assignmrnts or !Jail bu11dc;, ls. 10 W. 111. c. 25. 
Ai;sura11cc of houRcs and policy. ScE' Ins11ra11ce. 
Attachment in admirahy Ol' cinque-po1ts, ll. 57 Geo. 

!Jll. c. 90. 
Attestctl copie.i;. Ser Cnpy. 
Attot'nl'y. letter of, Seo Deeds. 
Attol·neJ, admittance or. S1"c Admittan"e. 
~Vel'y solicitor, attorney, notary, iu·oct11r, a ,;-cnt, 01• 

j)l'ocu1·atol', practisin;..; in any of the court'i at \V .... st111in
stc1·, ecclesiastical, admiralty. or cinque.-(loL·t cuul'ts, in 
liis majest)'R coul'tS in Scotland. the ;rcat sessions in 
'Vales, the courts in the rnuntics palatine, or any other 
oou1·ts huhlin.; picas to the amoun t ol' 40s. or more. shall 
Hike out certificates annually, upon wliicl1 there shall be 
tliargPd, if the solicitor, &c. l'eside in u11y of the inns of 
comts or in Lo11c\on, \Vcstminster, Southwa1·k, St. Pan
Cl'as, St. Mal'y-lu.-Un1u·., or within tlrn bills of mo1·tality, 
a 8tamp-duty of 51.; in any other part of G1·cal Il1·itain, 
SI. ~5 Geo. 111. c. BO. 

Aud cnry solirilol', atto1·11cy, notary, proctor, agent, 
or }Jl'ucurator, in any court in England. holding pleas 
of 40s. shall <i.Hllualh•, between November l aml the entl 
of' Mid1ael111as tnm: dcJi,·er at the head oflkc for stamp<\, 
a note cu11taiui11.~ Ids 11amc and place ol' al.lode; and 
1hr• rcnpun, and upun payment of the Uutics in 1·cspect of 
l1ii'i ab,irlc, cve1-y such person sliall be entitled to his cc1· .. 
Wi ca k, t.o be issued hy the commissioners of stamps, 
or thril' 111·npr 1· n!li('('l'. 57 GC'o. lll. c. 90. 

A 1111 C\ c1·y such r<'rtifiratc so obtain ell, shall be enter
ed '' itli U1e )Jl'opct' ollicr r of the court wlH•1·c the party 
sli~1ll pral'tis~, who shall lH· paid ts. f'o1· the entry, and 
tlit· hrioki.; fJf such enfry ma) he inspected by all pe1·
so11~ grali'i. 

.1\ 11li t' 1 ry sucl1 rC'rtificatc shaJl bear date the 2d day 
of'N11n·111lilT, a11il shall cease on the 1st <.lay of Novcm-
bl'I' nrxt following. -

l' 1· r~'ms who shall, from anll after the 1st day of No~ 
Yrn1ht•r, i;-97. act \\itl1out oLtainin~ a ccrtificnte, or 
W tl1nut c111r1·i11g thC' samC' as afo1·csaid, or shRll c..lelive1• 
in 111 fill) }ll.'l'Sllll at the shu1111~officc any account of a 
rr!-ii_dt·11cr "ith iutrnt to C\'adc t!Je higher d11tics, shall 
furtcir sol. and Lit~ incapable of suiugffor any fees. 

.Aud t•n1·.r pt> r·s•m admitted, sworn, inrollcd, or re. 
gi'-'lrrt•:I in a11y of llir cnurts, wlio sh1tll negl ect to o!Jtain 
lii'i C'l'l'tifirate in lllillllll'I' ;'tfo1•1•said for tJw i:;pacc or one 
Whulu )Cal'J shall from tJicm:c l'u1·{h IJe incapable of prac-

tising in his own n:\lrte, or in tho name of any other; but 
the cout·ts mnv re-admit him on payment of the duty ac· 
c1·ue<l since th~ e-xpi1·0.tion of his la.c.it ce1·tificate, and such 
further sum ao; tile court shall order by way or penalty. 

Alli! by 99 and 40 Go11. Ill. c. 72. from and after No
vember 1, 1800, every person who shall act as a public 
notary, or use or cxerci~e lite office or a nota1·y in any 
mann er~ or <lo any nota1·ial act wi1atsocver, with~ut 
having Uccn duly admittc<l in the court_ where. notar1~s 
are usually admittci.1, and witliout hanng delivered lll 

his name and usual place or 1·csitlcnce, and taken out 
such certiHr.ate as is directed by the acts, shall forfeit 50l. 
and be in r.apablc to do any act as a notary· public, or 
reco\•cr an v fee. 

Attorneys' cl erks. By S4 Geo. TH. r. 14. there shall 
Ue paid fu1• cn!ry contract in wl'iting, whereby any per
son shall bf'Cn ine lnund to serve a5 a cl erk, in order to 
his a1lmifi-;iun as a suliritur or attnl'Jlcy, the additional 
dutirs folluwi11~, \·1z. Fur every piece of ,-c llum, parch
m•·nt, or papel', upon which shall l.Je written any such 
con t r 1ct, wlp•1·rUy any p r r<;on shall hec.ome bound to 
serve as a clt•t•k as afoi·csaitl, in ortlcr to his ac..lmission 
a<\ a solicitn1· 01· attorney in any of the cou1·ts at West· 
minc;tt~ 1·, thrre shall be cha.rgl~<l a stamp-duty of lOOl. 

Allll i11 nrdr1· to his admissir111 as a solicitor or attor· 
ney in any of the courts of great session in 'Vales, or i11 
the counties )l:tlatine of Chester, Lancastc1·, or Durham. 
01· in any C'ourt of record in England, holding pleas to the 
amount of 40s. and not in any of the said courts at \Vc.it
mino;;tcr, tliue shall be chal'gctl a stamp-duty of 50l. 

Awa.1·d, lOs. ST Geo. 11 l. c. 90. 
llail -bon:.ls, and as.::;igmeuts thC1·eof, Is. 10 W. HI; 

c. 25. 
Beneficial warrant 11111ler !=iign manual (except for navy, 

army, or orclnancr), tl. 5s. S7 Geo. Ill. c. 90. 
Bill of cx.cliau.ge, promissory or other note, draft, or 

or<lc-1·, where the sum am ounts to 42S. and tloes not CX· 

cced 51. 5s., 611. 41 Geo. UI. c. 10. 
Aborc 5l. 5s., and nut exceeding 90!., ls. 41 Geo. I!(. 

c. 10. 
Abo,·c sot., and not ex cceding sol., Js. 6d. 41 Gcq. 

Ill. c. 10. 
Alio\'C 50l., an~ not exceeding tOOJ., 2s. 41 Geo. Ill; 

c. 10. 
Above lOOl., and not exceclling 200l., ss. 41 Geo. III. 

c. 10. 
_Bil.ls anll notes notcxcerding 200l. value, and for C\'ery 

bill of exchange, 1_1rumi<\so1·y or othCJ' note, d1·al't or 01·c.lcr, 
payable on demand, or otherwise, whcl'e the sum shall 
exceed 200!., there shall he chal'g•·tl 4s. 41 Geo. HI. c • 
10. ' 

Foreign bills of exchange, 11rawn in sets a cco l'ding tQ 
the custom of merchants, wlie1·e the sum sliall not exceed 
100l., ls. Id. 41 Geo. Ill. c. 10. 

Above 1001., an<l uot,cxcce<ling 200!., Is. 6d. 41 Geo. 
Ill. c. 10. 

And exceeding200l.2s. 41 Gt•o . lll. c. 10, 
Bill of lading, 2.<. 57 Geo. 111. c. 90. 
Bill of Jlliddlesex. See Ot·iginal Wl"it. 
Bills, a~s\Vcr.:;, rC'p~icationi;;, 1·ejoi11clcrs, d eml1rr ers, in

teno.~a~o1·1es .• depos1lrn11s taken by commissions. ant] otlici• 
~~'.>cccdrngs 111 conrls of equity, 2s. Gd. 23 Geo. HI. c •. 
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Bonds (extq1t such as are given as security f1•r mo-
ney), 15s. 41 Geo. Ill. c. 86. . . .. 

Coast bnnlls, nntl bonlls n1! '"':·!!!~ ~:· :-.~!;:;~i-.~i;~rnwms 
not r.~(·~::~ing 20l., aud bonchgiven by the widow of a11y 
soldier or sailor, nl'e exempt from the duty imJVJse<l by 
57 Geo. I II. c. 90. 
Bond~ given as security for payment of money, if not 

above 100!. I 5s. 41 G co. ll [. c. 86, 
Above l OOl., and mulcr 500!., ll. S7 Geo. III. c. 90. 
Hof 500!. or upwards, ll. !Os. S7 Geu.111. c. 90. 
'Vhen the amount shall be of the \'aluc of lOOl. or up-

wards, 2!. 37 Ge'" 111 . c. 90. 
'Vhen the amount shall be of the value of 200l. or up~ 

Wal'ds. st. 37 Geo. 111. , .. 90. 
\Vhrn tlte amou11t sliall be. of the value of 5000l. or up~ 

wards, 5!. 37 Geo. Ill. c. 90. 
Briefs for collPcting chadtalile benevolence, &c. 4l. 

l!S Geo. III. c. 58. 
Capias writ. See Original Writ. 
Cards per pack, 2s. 61l. 41 Geo. III. c. 86. 
Catalogue. See lnvrntory. 
Certificate of bal't'ister in any of the inns of court, 28l. 

37 Geo. l°u. c. 90. 
Certificate or tlcl.Jcuture for drawback, 4s. 37 Geo. 

III. c. 90. 
Certificate ofmaniagc, except of seamen's wi1Iows, 5s. 

5 w. Ill. c. 21. 
Certificate. Sec Rt-gistrr, Regi.:;;try, Snr.1·an1ent. 
Cc1·tio1'a1·1, writ of eno1·, or Wl'it of appt•al, l'Xrept to 

delegates, I Os. 
Ccl'tifir;.\te to kill game, Sl. Ss. Ser. Game. 
Certificate ofappnintmf'nt of gamt>·kerprl', LOs. 6d. 
Cc1·tificatc for wcuing liair-powtlt!.l', 1t. ls . 41 Geo. 

IIJ(;~;.Sg~ate for attm·1wys. See Attorney. 
Cl1a1'tcr. Scl~ A'ljuclicaiion. 
Charter-party. S('t" Dert.ls. _ 
Chal'itv-chiltl1 rn's intknturt". Sre Apprentice. 
Citatio""n or monition, librl or allt·gation, dPposition or 

iJlVentury, exhibited in an.v erclt·~ias.rical conr~. _and all 
copies the1·eof (except copies of c1tat10n or momtwn, fot• 
which sec Answer), 2s. 6cl. 23 Gro. Ill. c. 58. 

Clare-constat. Sec Alljud1cation. 
Ckrk. See Adrnittanc.c. 
Clerks to attorneys. See Attorneys' Clerks. 
Cognition of hcii:s- Sre Adjudic~tion. . 
Collation, donation, IJI' p1·cst-ntatwu, to any ecclcs1as-

tital dignity. prnmoti.on, 01· U~ne~ce, of the yead~ va!ue 
of 10!. anJ upwat·ds m the krng s books, 12!. >7 Geo 
11~1~,i ~~·any othrr benefice, dignity. or spidtual en· ec
clcsiasticnl JH'omotion,. 6l-. S7 Geo. Ill. c. 90. 

Commission, ccdt•si.-1.st1cal, 5s. 10 ~ IU. c. 25. 
Common I.Jail in the courts at \Vestmmstel', great ses. 

sions, or cnunty palat111e, ~ s. ~cl., . 32 Geo. 11. c- 35. 
Confit·matiou. Sec AdJudlCat1on. 
Contrart. Sec Deed. 
Conveyance, surrender, or grants or offices, release or 

ether deed inrolled in any court of record, or by any 
c ustos l'otulorum, ol' clcl'k of the peace, ll. 37 tico. JH. 
c. 90. 

Copy of court.roll. See Surrender. 
(;ryl'Y of depositions in chancery, or other coui·t of 

equity at Westminster, copy of any bill. angwe1 ... , pie~, 
drmu1Tc1·, yq1lic•:tirm, rrjoindrr, iute1·~11~?.1 :;:-it•s, 01· olll, 
n proreetl 1ngs wl1atsoe\<l'r, in such courts of equity, Scl. 
19 Gro. 111. "· 66. 

Copirs of" ills, 6d. 57 Geo. Ill. c. 90. 
Any co11y pu1·porting tu he a true ropy. or attested to 

be a ti·uc copy, of any indt·nture, lease, 01· otlH'r derd, m· 
an)' part thereof, fo1· the srrul'ity 01· USC' of any {lerson, 
being a party to the same drr<.1, and not ha\'i11g tlie cus
tody oftl1e original, 01· whe1·e surli copy shall 11ut be malle 
in lieu of' such original, 6s. Bd. 40 G1·0. I Ir. c. 72. 

And the nnmUerofstamps rPquil·e1I to b1· 11std for such 
copirs of deeds is, one fot· rvel'y trn corumon Jaw sheets 
of 72 wol'ds: hut if aftrt• a rakulation of that numller, 
tht·1·e shall remain a number of \VOJ'cls lei::is in quantity 
than trn common law sheets, no further· stamp is 1·cquir· 
ed for the ex1 ess. 

And by 59 a11<l 40 Geo. Ill. r. 72. from August I, 
1800, in lieu of the st<tmp-tluty of 6s. 8d. upon the copy 
of any (kt>d, when it is for tile use of anj 111•rson, otl1e1· 
tlian any of the partirs to the same 41et·cl, and who shall 
nut have the custody of thr original, 01· wlitwesuch copy 
8hall not be made in liru of sud1 or·iginal, thl're shall Lie 
paid a stamp-duty of 6d. 011 rvr1·y piece of vellum or 
J>arrhme11t, 01· shett or pit·ce of pajJCr, on which any such 
co1JY shall be \\Tit ten. 

And the numlJ1·r 11f stamps to ht' put upon every copy, 
is to he cakulatt'd acrordin,g to the la8t art. 

And by ::;g and 40 Gt·o. Ill. c. 84 copies of indrntures 
oJ' othe1· clt·rlls, liable to the duties grautecl l.ly 37 Gt•o. c. 
90., Illa) lie sta1111u·d \\itl1in sixt) clays aftl'1' I.late oftl1e 
attes1a1iun, un paJmcntof'thelluty onl). 

Copy of any s111·render of, anll admittance to. an,v rus .. 
tom-1·igl1t estatr, not Ueing cop,v-hold, which shall 1iass 
b) s111Tt>mkr and c1tlmittanre ouly, and which sli01ll uot 
JliHss by deed, within England, \Valrs, and town of Iler· 
wit.:k u}lon 'l \\eed, 12s. 41 Geo. HI. c. 86. 

Cu}1) l1old estate. SPe 8un't'IH.ler. 
Covenant, \\l'it of. Sec· " 11·it of Covenant. 
Debenture fol' drawbacks. Sre Cntificate. 
Declaration, plea, replication, r<:join<lt'I', demurrer, or 

othc1· pleading whatsocv<.'1·, i11 any ruurt of law at 'Vest
minstCI', nr in any of the co111·1s of the pl'inri1>ality of 
'Vali·s, or iu any of the countiPs palatine of Chesh.>r, 
Lancaster, 01· Durham, and copies tnercof, sd. S2 Geo. 
IJ.r.35. 

Dedaration, plea, rep) ration, rejoin1:1c1•, demurrer, or 
other pleading whatsnevel', in any i111'erior court of law, 
an<l copies thereof, 2d. IO W. Ill. e. 15. 

Uec1·ee, personal. See Wa1Tant. 
Dedimus potestatum. Scl' Origi11al Wl'it. 

Deeds. Auy inOentnre (excq1t parish-indentures), 
lease or deed-poll; and any ciidl'le1·-pa1'ty, n·)easr, con
tract, or other oUligatory instrumrnt; or any procumtioa 
of lettel's of attorney; fur ev(•r·y 15 rnmmun Jaw-sheets, 
of'72 wol'ds each, 15s. 41Grn.111.c. 86. 

And moreornr, by S7 Geo. llf. thel'e shall he paid npoR 
ewry deed which shaJJ be. matle aftr1· August I, 1'97, 
and additional stamp-duty of I Us. over and al.Jove all the 
duties now payal.Jle on tht• vdlum or papl'I' whe1·con such 
<leed shall be engros.ed (but this is upon the first oktni 
ouly), the provisions of tltis act beiug as follow~ 



STAMP-DUTIES. 

It shall not extend lo any boncl or Jetter of attorney, 
1Jea1-ing c.Jate brfj1rc Aug. 1, 1 i9;"'. 

Also it shall notextrnd to any in1kntureof apprrnticc
&hip. where a sum nut cxrecding I Ol. shall [, (· g1vt>11; 
1101· tu any lt'ase for not rxree<ling twenty-onr years, the 
full and impron<l value whcrrof, aml rPut rrscr\•c li th ··1·c
by, shall not be mnrr than I Ol. nu1· to any ka:;c for Ii "·es, 
01· ,-cars detct'minable on lirns, where the fiue shall not 
exc~rtl 20l. nor the l'rut 1·cscrved 40l. 

But by 39 a111l 40 Gcu. I l I. c. 42, the above duties shall 
extend to C\'l l'Y deed, which by lea~e may fu1·m. 01· is in
temlctl to form. a pa1t of any convcyanre of land.i:i nr ten
ements, whereby a grratf'J' interest in the same shall Uc 
conveyed titan a tum of twenty-one yeal's, whatever may 
Le the value tl1errof. 

N ur shall any 1lc1· tl he. Sllbjrct to thr payme11t or any 
grratcr duty tlian 1he sum hl•f'orc mcntionrcl, or tn I.Jc 
stamped 011 more tl1an oue skin, with the a(lditional stamp; 
or to be stamped with more than one surh stamp. 

Nor sha ll tho cluty Uy lhis act imp1Jsei.l, IJt> liable to 
the n·gulalio11s J'especting the stamping or pai-clinlt'nt 
aud pap<w, accor·tling to the numLer uf common law
she<·ts cngrosst·tl th<·1·t>rin. 

Upon payment, within sixty da)S after the elate or tile 
tleccl, of th(' duty hcrt:by imp1isctl, thl' stam1J.t,flict>rs may 
stamp any velil:m. parcl1111ent, or papl'I'. to \\ liich any 
1l1·e1I shall have been engrossed, or on which any dr1·<l 
shall be intrntlctl lo be engrossed wit Ii thr additional stamp. 

And if the <luly shall not br paid \\ ithin sixty days, 
t.hrn it sha ll be lawful to send the derd to tl1e lwad oOire, 
and on papnrnt of' thC' duty, and the l'tutlicr sum of 1 Of. 
Uy way of prnalty, the same may be stamped. 

But g1·a11ts, co11vcya11c<"s~ and ass111·a1H·rs. undrr the 
sral of' thr ducy of Lancaster, acco1·Jing to 19 U1·0. II I. 
r. 45. whcl'C the consideration dnes not exceed IOI. are 
rxrrnptrd liy that act, a11ll S9 and 40 Geo. Ill. c. 72. 
from all duty. 

The numLcr of stamps l'C''}t1irr11 to he usrd on drrds. is, 
one fo1· cn1·y fifu·rn common law-shc~ts (of srn·11t_v. 
1 wo wol'ds rach) contained in tlir deed, or in any schedule 
01· i11st1·un\cnt annexe<.] . tl1Cl'cto, or any indu1·scmcnt 
thr1·r11n. 

lkt•tls to he i111·0\Ir11. Sec Co1wryancc. 

~ ~:~;~~l~i~c:·1~ :1 ;:~ ~~~ rsi ~it~·: · D c~~·,~r!~~J,~~ tcr. 
D 1·r11111·1·rr in rquity. Sec Bills, COJl." · 
Jl C' jlfJSitions in rnut'fs or NJ11ity. Sl'f' Rills. 
JJ r pnsitions in erdrsiastical rnurts. St>r Citation. 
Di('(·~ prr pail·. and all olhrr 1ld11~s used l'or any game 

of rh:'\nrr, 1/s. 6<l. 41 Grc~. Ill. r. 86. 
Dispr nsa ti un to lwl<I two c!' dt·sias~ i ra l f!ignitir.i;; , or 

brn1,lin•r; , or othrt• ,\isprnsatinn f1 ·01n the a1·cl1Uishup of 
Cn111C'l'bu1·y, QOl. S:'" Gt'O. S. c. 90. 

ll nn;1 tio11. Src Collati11n. 
J>ran fol' money. Srr nill of Exrhangr. 
]J!':rn L;1r l\R. Srt' Cr1·tifi catc. 
E f'r l1·'"'i asli1·:i l comn1issio11. SrC' C ·r1r:n issinn. 

~:1~. :~~.: \:\~iitt ,:'{.- ~';.~ 'C'~i1\;;,~.~~;.c na111s. 
Ex('mplifi ra tions Ulllkl' the SeHI or any Murt, 9l . Si 

Gro. S. c. 90. 
ffarully l'rom tl1r :irc hhish '.l p of C'!111lc11Jury, 01· mas

trr uf 1111' fatully, !.!Ol. Si Gl'u. $ . r . 90. 
\OL. 111, ;'2 

F•llow of the college of physicians. See Admittance. 

Final dccl'C'C. Sec AnHWCJ'. 

Grant, 01· letters patent. Any grant or lrtters patent, 
undrr the g1·rat sral. or tlw seal of the <l11 r hy of Lanra~ 
ter. of any honour, dignity. promoti1111. f1·anr hi~H', librrty, 
or p1·idlcge, 01· the exemplification thereof, 16l. Si Geo. 
s. (', 90. 

Grant from Iris majf'sty of monry cxrerding IOOl., 
\\hirli shall pass the s·1·eat seal 01· privy seal, 12l. Si 
GC'o. s. c. 90. 

Grant of lantl in fer. lease for years, or other profits, 
not pal't icu lal'ly chargrd u11llr1· the great Sl·a l, sc;d of ex
chrquc1·, f!ucliy or county palatiuo of L1111castcr, or 
privy sra1, I Ol. S7 GPo. S. c . 90. 

Grant of office of cmploymcut aborn 50l. a year, 6l. 
12 Anne c. 9. 

II' above tOOl (to bf' rakulat<'rl on the salary, fees, aucl 
pHquisites). 12l. S7 G. s . r. 90. 

Ilttbeas co1·pus, 5s. 5 ,V, s. r. 2(. 
Hats. Duty 011 evet·J l1at of 4s. or un<lt•r, Sd. S6 G. 

3. c. 12. 
Above 4s. and not e:xrrf'iling 7s .• 6d. S6 G . .'3. c. 12. 
Abo\'C is. and not exceeding J•J.s., one shilling. SG 

G. s. r. 12. 
Above 12s. and upwartls. 2s. 56 Geo. S. c. 1£. 
I-Irritable ri~Jit. See Adj udication. 
H 111·scs. Srt• Rare-horses. 
lndt>nturr. See Deed. 
ln<l cnturcs, parish or charity. See Apprentices. 
lti stitutiou , or licence cc<.:lrsiasticnl, in Eng·land, 

" 'a les, 01· Ill'rwick upon Twerd (1'Xrrpt licences of any 
rccksiastical cou1·t 01· lJ1·di11a1·y. ap1l0i11ting any stipen· 
dia1·y curc1te, in "hicli tlie annual amount of the stipl'n<l 
sh:ill he i11sr1·ted), ll. 10s. 37 G. 3. c. 90. 

Instrument ol.digalory. St'f' Dertl. 
ln s111·ance of houses Ol' goo<ls from tire, 2s. pm· cent 

s;- G. 3. c. 90. 
l n~ur:rnrr upon any ship, goo•lc;. 01· m<'rrhanclizc • ..,, h<'u 

tlte Rum shall amount to lOOl. fh e shillin.~s. 41 G. s. c. 
10. an cl so prngrrssi\'cly for rve1·y sum of I OOl. i11s11red. 

And wlicrr the sum to hf' ins111·ecl shall 1iot amount to 
lOOl. !l likr du ly offivcshilling5. 4J CT. s. c. to. 

And whrrc the sum to be insure<! sha ll cxrt.•rtl tool. or 
any p1·ngrrss in, sums of 100/. raC' h, h,v any frartional 
pat't of I 00(., a likr 1luty fo1· racli f'rnctional pa1·t of I OOl., 
five s liiliin,~s. 41 G. S. r. JO. 

An<! 11pru1 rnry insurann} whrt'f' 1hP premium shall 
not rxrN··ll the> 1·ate of' 20s. tlirre sh:dl Ut• pai1l "herr. the 
sum shall nmnunt to lOOl. a <luty of' 2s. 611.: anti so fll'O

grrssircly f<H' cvc1·y sum of lOOl. so ins111·ed. 41 G. s. 
r. 10. 

Anti whrrc thr sum to he insurr <l shall not amount to 
1001. a lik e d" ty of 2s. 6d. 

Anll \\ lir1·p the ;;um to Uf' in c;u rccl shall rxcrril 100l. op 
any progl'l'Si.,ive su ms of I 00/. racl1, h~· any frartiomJ 
Jlart1if 100/. a Jikl' duty uf2s. 6cl. 41 G. 3. r. JO. 

'Tlii r h dutirs shall ltr pa.' ahk Uy !hf' as~urrd. 
This docs nnt l'Xt1• 11d to a11~ i11s11ranc<• of hot1sC'$, fur

nit11rr. gontls. \\arrs , merrhandiz•·s, 01· otltl'I \ll'<1J>rrty, 
frnm loss. by fi1·1' alt·<'atly subJPCt to duty, nor any insur
ann 011 ln'f'R. 41 G. S. (". 10 .. 

lutciro5atu1·ics. See Bllls, copy. 



S'l'AMP-DUT1ES. 

Jnvento1fos ur catalogue "t fOl'llirnre with reference to 
any agreement, 5s. S7 Oro. S. c. 90. 

Jnventory in ccclrsiastical Co.1lll'CS. See Citation. 
Judgment. Sec Record. 
Lading. See Bill ofL1cling. 
Latitat. Sec 01·iginal Wl'it. 
Lca'c of land, house, &c. Sec Deed. 
Lease fut· year8, or othet· J>rofits, not particularly 

charged, under the g1·eat seal, seal of cxchcque1·, duchy 
or county palatine of Lancaste1" or privy seal, 101. ST 
G. 3. c. 90. 

Lease by copy of court roll. See Surrender. 
Legacies, wives, children, and grandchild1·en, to pay 

for a legacy or share of a llCrsonal estate. 
Of the value of 201. or under, 2s. 6d. 20 G. 3. c. 28. 
Above 201. and under 1001., five shillings. 20 G. 3. 

c. 28. 
1''or I 001. and upwards, ll. 20 G. 3, c. 28. 
Any other lineal descendant, or the father, mother, 

and othe1· lineal ascendant, or the husband of the deceru3~ 
ed, to pay for a legacy or share of a personal estate. 

Of the value of 20l. or uncler, 5s. 23 G. S. c. 58. 
Above 201. and under 1001. ten shilling9. 28 G. 3, 

c. 58. 
For 1001. two pounds. 23 G. 3. c. 58. 
For 2001. three pounds. 23 G. 3. c. 58. 
For 5001. four llouuds. 23 G. 3. c. 58. 
And fo1• every further sum of 1001. two pounds. 29 

8. 3. c. 51. 
All collateral relations, and strangers, to pay for a 

legacy or share of a personal estate, under the value of 
!IOI. five shillings. 23 G. 3. e. 58. 

Letter of attorney for transfer or disposal of stock, or 
any other purpose, Ufoeen shillings. 41 G. 3. c, 86. 

Letters of administration. See Probate. 
Letlel's of mart. See Mart. 
Lctteo·s patent. Sec Grant. 
Libel. See Citation. 
Lin•nce ecclesiastical. See Institution. 
Licence to pawnbrokers within the bills of mortality, 

lOI. per annum. • 
Out of the bills, 5!. per ann. 25 G. 3. c. 48. 
Licence for marriage, 5s. 5 \V. 3. c. 2J. 
Licence for selling quack medicines. See Medicines. 
Licence for retailing beer and ale, 21. 2s. 
Licences fo1· spirituous liquors, sweets, and wines, to 

be taken out annually at the excise-office. 
Licence for a mad~housc, 5s. 
Licence to keep lying-in hospitals, Ss. 
Licence to keep lotte1·y-office, in Lon<lon, Edinburgh, 

OP Dublin, sol., elscwhHe 10!. 
J\landatr. Sec Original Writ. 
Marine Insurance. Sec Jnsurance. 
Marri:lgr Licrnce. See Liccnre. 
l\lart, letters of, ll. I Os. 5~ G. 3. c. 90. 
l\latriculatioo in the universities, Ss. S7 G. S. e. 90. 
1\1<-dirines. Sec Quark Medicines. 
Middlesex, bill of. Ser Original. 
'.Monilion. See Citation, Warrant. 
Newgatt>, irnd grnt'J'al cil·cuit pardon, 4l. ~S G. r. 58. 
Ncn·spaprrs. E\'ery nrnspaprr, or paper coutaining 

puhlic news, intelligrnce, or orcurrenreB, contaiuctl in 
~alf a ijbcet or less, 3~cf. 3T G. 3. e, 90. 

l) 

Ileing larger than half a sheet, and 11ot exceedi11g a 
\\hole sheet, 4d. ST G. s. c. 90. 

Nisi prius. See Record. 
Nota1·y. See Admittance, and Attorney. 
Notarial acts. Any protest or nota1·ial act whatever, 

~. 3T G. s. c. 90. ' 
Note, promissory. Sec Bills of Exchange, 
Novodamus. See Adjudication. 
Obligato1 y instroment. See Bond. 
Officer of any cou1·t. See Admittance. 
Ordel' for payment of monry. See Bills of Exchange. 
Ordel'S in any court of Wcstminste1·, and copy, 11• 6d. 

32 G. 2. c. 35. 
Original Writ (unless p1·:e capias), subp<ena, bill of 

Middlesex, latitat, writ of rapias, quo minus, writ or de .. 
dim us potestatf"m, every other writ, process, or mandate, 
for 40s. or upwards, Ss. 61l. S5 G. s. c. 30. 

Pamphlets of hat f a shrrt, or less, !d. 
--- of one sheet, Id. 
---per sheet, for enry sheet in one copy of 

every pamphlet not exceeding six sheets in octavo, or a 
less size, twelve sheds in quarto, and twenty in fufiu, 2s. 

Par<lon of corporal punishment, ct·imc, forfeiture, of. 
fence, or money above 1001. twelve pounds. 3T G. 3, 
~~ ' 

Pardon. See Newgate Pardon. 
Par·ish, chal'ity indentur·es. See Apprentice. 
Passports, 2s. 3T Geo. 3. c. 90. 
Patents. See 6..ant. 
Personal decree. Sec Warrant. 
Plate. All gold plate made or wrought in Gre~t 

11l'itain, except watch·cases, pe1· oz. tr~y. 16s. 37 Geo. 
s. c. 90. 

And for every ounce troy of all silver plate, IS. ~7 
Geo. 3. c. 90. 

l'lea at Jaw. See Declaration. 
Pica in rquity. See Copy. 
Pleadings in superior court•. See :Bills, ~opy, :Oe. 

claJ"ation. 
PJeadings in inferior courts. See Declaration. 
Poliry of assurance, on house, gom]s, or life, ur any 

sum nol exr·erding 1000!. 6s. 25 Gcu, 5. c. 58. 
If abo,·c 10001. elncn shilli11gs. lT l;eo. 3. c. 50, 
Ilut by stat. 3T Geo. 3. c. 90. the abrll-e dulies on po

licies, so far as the same J"rlate to policirs for insur .. 
ing houses, furniturr, gootls, warrs, mrr·chandize, or 
other property, from loss by fire, are repealed from and 
after July 5, 179T, and from that period thrre shall be 
paid in li1•11 thHeof: 

Fol' e\'cry J>olicy of inc:;111·ancc, '' hrre the sum insured 
sl1all not amount to I 000!. the sum of ss. 

And where it shall •mount to 10001. or upwards, 6s. 
These policirs arc exempted fl'Om the additional ten shil
lings cluty on <lerds. 

l'olicy or assurance upon ships. See Insurance. 
J•ostea. Sec Record. 
P1·esrntation to RH) rcclesiastiral clignity, promotiort9 

or br11efice, or the yra1·ly \'aluc of 10l. an<l upwards in 
the king's buoks; 12/. sr Gro. 3. c. 90. 

An•l to any other lienrfirr, dignity, or spiritual or cc
clesiastiral promotion, 6/. 37 GN,, 3. c. 90. 

l'robatc- of wills, or lcttrrq or administration, of any 
estatcaboYC 241. and under 1001. ten shilling•. 



STAMP-DUTIES. 

If tf1e eatate ie of the value of 100!. and under 300!. 
t)Vo pounds ten shillings. 

If the estate is of the value of 300!. and undet• 6001• 
eight pounds. 37 Geo. 3, c. 90. 

If the estate is of the value of 6001. and under 1000!. 
fifteen pounds. 41 Geo. 3. c. 86. 

If the estate is of the value of 10001. and under 20001. 
thirty pounds. 41 Geo. 3. c. 86. 

If the estate is of the value of 20001. and nuder 5000!. 
fifty pounds. 41 Geo. 3. c. 86. 

If the estate is of the value of 50001. and under 
10,0001. seventy -five pounds. 41 Geo. 3. c. 86. 

(f the estate is of the value of 10,000!. and under 
15,0001. one hundred and ten pounds. 41 Geo. 3. c. 86. 

H the estate io of the value of 15,0001. aud undet• 
20,0001. one hundred and sixty pounds. 41 Geo. 3. 
~8~ • 

If the estate is of the value of 20,0001. and under 
S0,0001. two hundred and ten pounds. 41. Geo. 3. c. 86. 

If the estate is of the value of 30,000!. and under 
40,000I. three hundred and ten pounds. 41 Geo. 3. c. 86. 

If the estate is of the value of 40,000!. and under 
50,0001. four hundred and ten pounds. 41 Geo. 3. c. 86. 

If the estate is of the value of 50,000l. and under 
60,000l. five hund1·ed and ten pounds. 41 Geo. 3. c. 86. 

If the estate is of the value of 60,000I. and under 
70,000!. six hundred and ten pounds. 41 Geo. 3. c. 86. 

If the estate is of the value of 70,000l. and under 
80,0001. seven hund1·ed and ten pounds. 41 Geo. 3. c. 86. 

If the estate is of the value of 80,000!. and under 
90,0001. eight hundred and ten pounds. 41 Geo. 3. c. 86. 

If the estate is of the value of 90,0001. and under 
100,oool, nine hundred and ten pounds. 41 Geo. s . c. 86. 

If the estate is uf the value of 100,0001. and upwa1•ds, 
1 ooot. 41 Geo. 5. c. 86. 

Anrl if any person shall administe1· any personal es
tate, without proving the will, or taking out letters of 
-administration, within six months after the death of the 
party, surh pe1·son shall forfeit 50!. to be recovered by 
action or information, 57 Geo. S. c. 90. 

Proctor. See Admittance. 
Quack me<lirines, by 25 Geo. S. c. 79. For every pack

-et, box, bottle, pot, phial, 01• other inclosure, containing 
drugs, hel'bs, pills, waters, es5ences, tinctures, powders, 
or other preparation or composition whatsoever, used or 
ap1,li ed extet·nally, or internally as medicines, or medica. 
ments1 for the prevention, cu1·e, 01· relief, of any disorder 
or complaint, incident to, or in any wise affecting, the 
liuman body, which shall be uttered or vended in Great 
Britain, there sh•ll be chat•ged a stamp duty, after the 
rates followit1g, viz. 

Whr.re the contents of any such packet, box, &c. shall 
not exct•r.<I the price of Is. there shall be charged a stamp 
duty of ljd. Above ts. and not exceeding 2s. 6d.,5d. 

2s. 6d. 4s. 6d. 
4s. I Os. ls. 

!Os. 20s. 2s. 
£0.!. SOS. Ss. 
sos. 50s. 10s. 
50s., 20s. 

.• no minus. See Original Writ. 
Race-hol'ses. Fol' every horse eutcred to start or run 

for any plate, prize, sum of llloney, or a11y thing w11at· 
soever, 2l. 2s. 

Receipts. By SI Geo. S. c. 25, the following •lam11 
duties shall be paid upon receipts; 

For every piece of paper, &c. upon which shall be 
written, &c. any recei1Jt, discharge, or acquittance for 
money, amounting to 40s. and not amounting to tol.,
two.pence. 
Amounting to JOI. and not exceeding 201. 4d. 

201. - 501. Sd. 
sot. 1001. ts. 

lOOl. 2001. 2s. 
2001, 500l. 3s. 
500/. or upwards, 5s. 

Receipt or discharge for legacies. See Legacies. 
Recognizances and entries thereof, statute staple, <it• 

statute merchant, II. 37 Geo. S. c. 90. 
Record of nisi prius and postea, 5s. 10 W. S. c . 25. 
Registe~·, f"ntry, testimonial, or certificate ofdeg1-ee in 

any inu or court, 28/. 37 Geo. 3. c. 90. 
R ejoinder at law. See Declaration. 
Rejoinder at equity. See Deed. 
Release. See Deed. 
Release, enrolled. See Conveyance. 
Replication at law. See Declaration. 
Replication in equity. See Bills, Copy. 
Reprieve, 121. S7 Geo. 3 . c. 90. 
R esignation. See Adjudication. 
Retour. Sec Adjudication. 
Rule ur order in any of the courts of Westminstei;, 

and copies thereof, Is. 6d. 32 Geo. I!. c. 85. 
Running ho1·ses. See Race-horses. 
SacJ'ament certificate, Is. 
Sasine and se!'vice. See Adjudicatioa. 
Sentence. See Answer. 
Sentence in the admirality. See Admiralty. 
Significavit pro curporis deliberatione, !Os. 10 W. 5. 

c. 25. 
Special bail, and appearance therein. See Appearance. 
Statute merchant. See Recognizance. 
Subprena. See Oi·iginal Writ. 
Surrender of, or admittance to, any copyhold land or 

tenement in England, Wales, or Berwick upon Tweed; 
or grant, or lease, by copy of court.roll, or any other 
copy of com·t.roll, of any honour or manor, within the 
same parts, except the original surrender to the use of a 
will, and the court book ol' l'ull itself, !Os. 37 Geo. s. 
c. 90. 

And for every copyhold tenement of 20s. per annura 
mentioned in any surrender, for which a several fine shall 
be due, a distinc t stamp duty shall be chal'ged, if tl10 
tenements mentioned in the sura·ender shall, before June 
22, 1797, have been su1·rendered by the differcutsurrea .. 
dcrs, and from and after 28 June, 1798, shall be added 
to any other tenement, or mrntioneJ therewith, to be 
s111Tern.lerec1 by the same surrrmler, 38 Geo. s. c. 85.; 
nnd if any officer of a copy hold or rustoma!'y cou1·t, shall 
rccei rn a fin e fo~ ~ny surrender "ithout demanding the 
duty for each distinct tenement, he shall fo1·ft'it 201. and 
if he shall !'ece ive the iluties, and negl ect to purchase the 
llropcr stamps for three months, he shall forfeit 51. anil 
double duty. 37 Geo. s. c. 90. 



STA STA 

SmTn1drr, rnpy of. Ser Cnpy. inrh. It \\ill be recollertcd, that this standard is fut• 
Su1·1·rn1ler or grnnts or ofli11·1·s. Src cotl\'C') ancr. mrn t•11listrd t.1111·ing a war·; when 1·c•gi11w11ts arc 1111t upuu 
b1111·( mln, pt im ip<1.I a11U ur1gi11al instrument uf. Sec a pcan:- establislmh·nt, a 11ighrr stant.lanl i8 resurtt•d to. 

Adjudi1 atio11. Tlius by a letter, llatt·d ~8th Janual'), I 802, it is d1n·ct· 
'l'esti1rw11ial. Src Rrgistrr, and R<'gislry. rd, that the standard for the 111fan11·y of the lme sh .. 111 be 
Trausfrr or stork, in illl) ('Olnfl-U.!). s11rirty, or C'Ol'- five ft•rl Sl' \"t•n inches; that ll'I man !\hall bt• enli~kd who 

poratio11, <'XC'C'pt the Bank of ~nglantl, or Soulh-s1•a is abon~ twenty-five yca1·s of agl·; butg1·0Y.111glads fr•1m 
rum pan), Ii. S7 Gro. 3. r. 90. sevcntt•rn to 111m•wrn ,) t:ars of a.~r, shall be taken as low 

'l'ra.nsfrrs at the l>auk of England, is. 9d. 23 Geo. S. as fivt• fret live inrl1cs. 
c. 58. Sl'ANDARD. in war, a sort of l>annrr or 11,,g, b1u·m· as 

Unirrrsities. clrgrr('s in. St·r Rrgistrr. a si~11al for the jiJinin,; tugethl·r of the Sl'\'c1 .. 1l troop3 
'Varr;111t, brndic ial. 8£'£' B1·11£'ll1 ial \\arrant. bclo11~i11~ to the same lmdy. 
,\'.anant, mandatt·, or authnl'ity, ginn to an attornry The standard is usually a piece of silk one and a half 

or solirit11r, to c·an) on or drfenil a suit, &r. in any of feet !)quarr, on which are t:'mhrnitll'l'ct.I the arm!i, dr,·icr, 
the ro11rts ilt WPstminstr1" rcr1t~siastical, admirality, ur 01· 1') phc1·, of the pl'inre 01· 1·olo1wl. Jt is fixt•d on a lance 
cinquc pnl't ronrts, or in his maje!'5ry's courts in Scot. right 111· nine feet Imig, and rarril'd in thr n11ll'l' of the 
)and. lht' grand S('Ssion ill \Val<·~, 01' rn111•ts in the COUil- first r:tlrk of a squ.dl'Oll of ht11'SC', b) tile• l'Ol'llPt, 
ties palatinl', whrrt'in tlll' cleUt shall amnunt tu 40s. or ST ANDA.Ros, IJt"longing to the ra\lalry. Standar·t.ls 
mort·, "2s. 6cl. to IJr paid lly tlac atto1·m·y, and nut cha1·g- are posl1·cl in the foll >wi11g man11n: 
ed tu the clirnt. 25 Gf'o. 3. c. 80. 'l'ht' king's, with the l'ight s<p1a1lrun; the second with 

Wal'l'ant of atto1·11c,)·, to enter up judgment. Sec Let- the l(•ft; and the tl1ird with the nntrr. 
tcr of At+nrney. In adva11cin.~ to tl1efru11t on foot, the advanced standal'l.1~ 

'Wilh1. SL'C Copy. and tl1eir se1:jea11ts must not slat'ken their pare, or dP\ i-
'ViJI.,, probate of. Sf'e Probatr. ate from 1·ight to left, as the lil'Utl'nant-colonrl or lead-
'V1·it. See Original W1·it. ing offirrr ma) happrn to do; l>ut lf he 1s in tliPi1· way, 
W1 it of covenant fo1· levying fines, 11. !Os. 37 Geo. they musl call to him, because thry alone regulate the 

3, c. 90. marcli, 

~::!~ ~,r ('::~:;;, llS!~\:crtiorari. 'I'hr standards must always be brought to the parade 

Writ ol' hal>ras roq111 .. , 5s. ~;a~c~~o~~\~~~l.q~?~ .. ~~;:. w~~t:!'/i:ui~~ l~·~;cti~ml:~·;~~~ 
STANDARD, iu commerce, the original of a weight, by as many trumpeters as ran conn-niently assc111Ule 

measm·e, or coin, rommittt·tl to the keeping of a nwgis· "itli that troop. Swo1·1!s m11st. l>l' tlrawn, and the march 
trate, or deposited in somr pulJlic place, to regulate, sounded. The cornds paradt'. of Cl)ursr, with that troop 

:~ljtl;~:ffi~~uJ ~~·1~·~ ~1;: 11 ~v~·1i.~~1 t1~fu~,~~~:l~~;i~;~~r~r~~~s1:.:.~~01i11~ tu receive the standards. The $tandartls arr r·erl,iHd. 

England arc appointrd hy Magna Chart a tu be kPpt ~;,a~~',~, ~~f~1;1~"11!:;~t~~~~d31;~:r ~l~c;'1~~~~.:~: 1~~~~1:~ii~~ &~~o:~~= 
in the cxrlH'qun, L>y a special uflicCI', called Lhe clerk 01' remaining t1·11mpl'tt'rs. They iitust march off from head-

co~~~l~~·1~i/i:·,~·11:'~.:1h::r';~:~~~1~in is twenty-two carats ortine quutrrs, ancl be lodgrcl \lith lite samr fo1·m. 
gold and twu carats nf allny in the P"und-weight t1·0); of ~;~~\~1~:~i~'ui:1 ~~~·t 5~~-\~\~;~~ris 1~~~ed}~M:'~ 
anti thC' F'1·rncli, Spa11ish, ancl Flemish gold, is neal'I) of ring at the ship's quarrrr. Standing pat'l 11f a tad.le, is 
the same fi11fness. Tlte pound-weight is cut into forty- the end uf the rope '"hct•e the blork is fastenrd. Stand
four pa1·ts aud a ltalf, ('arh current for h\enty-one iug i·nprs. ai·r tlinse \\hich do not run in any lilork, but 

lt~nlli:~~~· 11 e;111 ,~1~,·e~~~~~1 ~';.11si7~,r~·i:,·~:~d i~d;~:·t~~~1 ~~\~\~;.~ al'c set ta" tor kt slack, as occasion senes;'as the sheet-
wrights or alloy of ropprr. Whethu gold ur sih er is stays. b:wk-stai 5 • &c. 
aUo\'C ur brluw standud, is found L>y assaying, and tile STA~GE~SPATJI. a sulpliat of bar)tcs. in bars: 
J1)dt·os1atiral balanrr. colnut· "liiti'; some1iml·~ gn·y, tTd. gr·rrn; al\\ ays rrys-

STANDAitD, in military affairs, a measure by which lalizrd. 'l'hP Cl')'Stal-; a1·r four ~illrd p1·isms. terminated. 
mE'n enlisted into his majesty's Scl'\ ice, have the i·rgulat- IJy two-s!clrd 01· four si1li·d summits, or six-sided prisms 
cd heiglit asrrrtaincd. terrninah'd by h\·o -siflrd summits. Cr)slnl" \'t'I')' loug 

Actor1li11g to the l'C'?;ulations and 0t•ders pul>li~hrll in :u1d small, nnitl'd in l'll1-;t<•r·s. Longitutlinal fractu1·e, 
17'99, the stanilanl fo1· mr11 raisnl f111· lhr lwavyJav;ilry ra1liatl'cl r·rno::os, f'rnct111·c enn; b1·ittle. 
shall l.J~ the feet srvr11 inrhrs. a111l for the Ji.~ht nffah·y STANNARIES. lite minl·~ and works \\hrre tin is 
and i11fa11ta·y fin- ft•1 I fhe inches; but 1111 rf'nuits i'll'e tr• dug and pu1·ifird. a-; in Cornwall. D1•vonshia·f>, &r. ' I here 
be takrn, e\Cll of those. sizrs, \\ho excrrd thirty.fin• 31'l' 1'11111· rnuJ't"i ,f lli~ st:rnnari1·s in Devonshirr, aml aCJ 
years of ai.;r, or\\ Ito are not stout aad wrll madi'. Lails 111an) in C 11rnwalJ. e:i.no great lil.Jertil .. S \\C'l'C g1·anteil them 
~etween sixte~n aud eighlt'('ll ytal'S of agr, who ai·r wi·ll by scnral a<·rs of pa1·liamr11t, in the time of Ed\\anl I. 
hmbed, and likely to grow, may Ile takt•n as low aCJ li\'r &r. though some,\liat al.irid5cd ut1<le1· Edward 111. and 
feet six in~h('s fol' the he~\'} cavalry, and as low as fin l:ha1·lt•s I. 
fret four rnchcs for the light ca"alry aud infantry. In STA 'IZ.\. See PoETRY. 
t!1osr reguurnts \\l11rh 31'P especially autlw1·isc1l to en- S l'AP~LI.\. agrn 1<; oftlu•prntandriR di.!;'ynia class 
)1st b.oys, healthy lads, und1·r sixteen yt"ars or a.~('. who orplanls, tilt' rorofJ., \\hr· eor consists of a largr, pla.ne, 
are hkely to grow, may be taken as low as five feet oue si115lo petal, quinquetitl be1ood the UJiddle; the fruit COii• 
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sist• or twn nblnng subulated follicles, 1110\de up or only 
one ,·,dH, and cuutaiuing one cell; the s1·ecli a1·c 11 111nc~ 

roll'•. 1111hrkatrd. com1H"essed, and pappose. S\!e Plate 
CX~L. N .1t. Uist. fig. 376. 

Oi t111,. nryrul'iuus gl'nui;, there are 49 ~1,ecics; though 
0111) l\\ 1 spcciC"S wrrc known to Li1111::eus, when he pult
Jb!ied liis Spccit•s Plantaru111, in I ;""61. Tl1t•y arc all 
su.nill·nt plants of wa1·m tli11tates, an I require either a 
dry ~tort.' ur a \ rry good gi·cenhousc. They should ll J t 

be watc1·t·d i11 the wi11ter~sE'a'ion. 

b rAr~.s. Se<· AN.AT""'· 
STAl'UYL~~A. llL\DOEll·NUT; a genus or plants, 

brlong1n~ tu the rlas'i ol prutandl'ia, anti ordrr ol' tl'igy -
11L1; arnl in the natural system arranged under thr 2Jd 
ot·dn, tr1hilatre. The calyx i~ t1ui11q ue11artitr. Thrrc 
a1·c five iwtals. 'l'lic cap•rnlrs arc tl11'<'C, i111latcd, a111l 
jo111uc.l togrthc1· by a I 111gituili11al suho·e. The Sl'ell<i arc 
two. and aJ'l' glolJo!)C wi th a sra1·. There a1·e three itPC· 
ci~.~- The pinnala. 01· l.Jla,ldt:r-nut tree, i't a tall sh1·ul.J 
or trcr. The lrav1•s arr pinnatetJ; the pinnre ;u·c genr-
1·all) five, 01Jlo11g, poi11tcd. and 11'1tchell rouml the cdg{·s. 
'l'he 011wc1·s arr wliil<', and grow in \\ l11wls 1111 long p{'n
dulnu.;; footstalks. l'his plant ll11wc1·s . ill Jun <' , and is 
frt'<(ll('nt in lic<lg· s Rlu1ut P1111tPfract and in K"nt. Th e 
tJ'ihli11ta, 01· tl11·ec-lca\'C<l bladde1'-nut is a nath·c of Vit·
gin1a. 

STAl'llYLINUS, a grnu• or insects of the O!'tll'I' co
leoptna: till~ grue1·ic cl1arackr is, antcnn~e 1u nnilif'ur111; 
wi11~ -s lwatl1'i h . .lvcd, wing8, Co\ erml; ti\il simph·. pro
tl'lldi11g orrnsionally two olJ long vesicles. Jn tlit• g<'n•1"1 
staph.) linui;, "liid1 is pretty 11umrrous, the wing'i "hirh 
al'l' 1·atlil'I' l:u·gl', arr curiously pl c·atell or conrnl11kd I.Jc. 
neath tlit• s htH't ab1·uptly tcrrniuated wing slu·atl1s. The 
Jargrr SJH'ril's al'(' 11f ;:ui unplrasi11,g appeuaurt·, and gl·n
Cl'all> run with cu 11sidcra1Jlc swift11t'ss. 01w ufthe most 
rcmnrkalJl1·, as \Hll l-1.s the la1·gt·st uf the lhitisli species, 
is the staphyl111us m.1j11r uf' Ot·gecr, '' hich is m1H'l' than 
au inrh lun.i;. rntird) nf a cleq> black culuur, anti "hen 
distm·bcd, srts up the hin (kl' part;; of its lrndy, as ii' in a 
}m~ture ofdd'rnc1•; ii i'i H'l'Y r1w111e1HJy St"Cll 1 llul'ingthc 
autumnal St'asoin, ahout sunny patli\\a.)'"S, fil'lils, anll gar
dens, and ii;; ful'llislu•d with a l.1rge hl·ad , and \'c,.y strong 
f>1·cip1ltcd ja\\s. Thi'i ~ IH'ci cs has of1c11 bt't'll t1 111tc<l a'i 
the staph~ li11us maxill •l'SUS or L i1111re11s, but it appi:;U"i 
from late ol>sel'\'ati rn-; to bC' a la1·g T. aud lota1ly di_-,t11H t 
species from that tnS•'C'. 'J' 11 .-i'l' al' t' ncady 200 s1•ccics. 

S l'APL~, Jll'iin,u·ily siJ.;-nifi1''i a p.illhc ptacC' 01· mar. 
kct, "l1it11 c1· merclia11ls. ~<'- ar<> 01Jl1gcd t .1 IJring tll('i1• 
gnods to be bought by tll<' p:••Jplc. F'u1·1ncl'ly Liil' llll'I'· 
chants or f1~11gla11cl wr1·e th us ollligrd tu cany tla·ir wuol, 
cloth, lead, :rnd otitC'J' staph· like co111moditics of this 
l'l'alm, in Ul'lk1· to utt{'J' tlu.· s.rnw b.) wllnh•salr: a111l tlirsc 
staplrs WC'rc app 1intrd hr to con.-stant ly kr11: a1 \'111'1 ·, 
Liucu ln, Ncw· l';tslh· upon 'I') nr, Norwich, \\·1·!)t 111i11stl'I', 
Ca11tc1·b111·y, Chil'hesllT, \r111cl1t·ster, Exeter, and lki -
tul; itt each or\\ hid1 a pulJlk ma1·t wa-, appointed tu lie 
k<'pt, and C'arh of th l·m liail a ro111'l of the mayo1· or the 
s1aplf', for dcri1h11g 1hffc1·1•11C'es, hclt.l acco rding to the 
la\\·llll'l'C hotnl in:\ .,11111111,u·) way. 

'l'he sl1qll<'-ro111111111fiti(''i of this king1lnm arc sai d hy 
1omr to lw th' M', \iZ. \\ 1111, lcath<•r, \\uol-fdl'i, kall,tin, 
buttri" 1 h1·1· ,,-, 1 I • 11. A.· . but others allow only the first 
6-,·c tu be ~t"l,lc cuuu1101.hti1.:s. 
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STAR. Srr AsTRO:<o>1Y. 
S l'.ARS, fulling. in n1rtri. rulngy, metMrS whi ch dart 

through thl' o;ky in form 11f a ';lar. SN_· !\h:T~oKs. 
Mr. J1>h11 F;u·rr ( ~l.rntlily \ta . .;. xxi1, 1-1.t) hai; gi\·en 

the 11a:ne 8 \Tt~J.LITUL.E io l hC' l11llllt'i·u u-. lllih"it'"'i of 'iO· 

lid matl('t', 111· .. IJ ,\ ' Iv co111p11'irtl ~·f i1·1111 and ni rk lr prinei· 
]>ally, which arc i;11prnsnl lly h11n to bl• rcrnlYi11~ lll .tll 
tlirccti rrno; 1·ou11tl thi-; t>a1·t\1 in l'lliptkal 01·liit-.; ouul which, 
by pas-;ing tlmu1gli the hi.~h1•1· pads of the at11wspht>1·r, 
with the imm ~ nsc velocity pPcu liar to planl'tarJ lfi'ltion, 
are rendered lu111in ons fo1· a sh·,rr spare, wlirn in pri-i
greo, an1I ocra!iion the nppf'a ranc(' nf shooling-!:ilars; 
wltirh arc found to mo,·c in all di1·e r tio11s so nurnt•rously, 
tliat M. B('11zr11he1·g, in the . ..:p1lrC of one night, olJserv. 
ed 500 ol' them (Mf)nth ly M:ig. x:cii. 225). The same 
masses, whrn they dip dC'cpPr into the atm 1sphe1·e, be
ing mor(': heated, arc supposed to a1>prar as mdt·m·s• anil, 
by the i11creasi11,.; rc.~istanrc of the air in ral'h of thrit• 
revulution(j, tl) fall a t lrngth t11 the earth in tl~c fr<tgtm:nf'5 
callt·d nwtcot'i r stonrs, (src that artidt'. whf'rc the opin~ 
ion'i nf ditr rc11 i. philosopll r rs on thr m·i.~in 11f Lhrsc vr1·y 
curicrn•i suh'itan 't'S may be srrn.) Jn tl11· sa111c manner 
tldu Or. llnsd1C' I uses the u·1·111 asteroids, to rxpress tho 
pl1uu•ra1·y llodit•'i revol,·in.; t•ounil 1he sun, \\hich aro 
smaller t!itm tfic ::mci1·ntly kn ·nvn 11lanrts; ";itl\11lit11la al'o 
hot.Jc -;, s mall .• r titan tlic moon. revohing 1·uuad the earl It 
i.\S thrll' l:C'llll'C of' it ;;raYit.1ti1,n. 

ST\.U, Sec LIER.\LOU.Y. 

STAH, in p) 1·otcr h11y, a composition of combustible 
mattl'l's, which, being lhmwn alnt't in 11w air, cxhilJits 
thr apprarancc of a 1·cal sta1·. Ser PYllOTECusv. 

ST \.R uo \.HD, in the SC'a.Jauguat;"· dl' 1111 1rs the right
ha1HI s1Jt1 of a sliip: thus tl1cy sa,. star-lwa1· l till' helm, 
01· helm a sta1·-llnar1I, "hen he 1 at romma111IR would 
have the ln('n at the IH·lm, or stec1'ing· \\ heel, put the licJm 
to tlic 1 igltt ~idc of tht' sl11p. 

STAil nsn. See AsTEIU \.S. 

ST.\R·SU••T. a g t• latinuuo; s111J~tanre frrqnrntly found 
in lh:ld~, arnl s·1ppos:·d by thr vul.!{rtr to ha\C hcr11 pro
duced from tl11• 111ct1·m· called a fol ling·'tlar; Out, in real
ity, is the half-di!-)f''t!l• d fond or h('rn11s. i;ea-mrw-;. a111 l 
the lik1.· IJinls; f'11r t/i{"Sl' oi1·d'i, when c;hot, ha Ye been f1rn rul 
to 1h'i!)lll'g'l'" a substance of the samr kind. 

ST.\u.srosE, a~'l'ia, i1.1 nat.ir;1l tli.,tn1·.'·, a name givrn 
to rc rta111 t'XlJ'.\IH~tHl'i f.1-.c;ll st1111l'.,, in t'ol'm of slw1·t, a11U 

~,:;::·:.·j~7:~:.·~~·;;~·::~'.-~~'.~·::fi1';'.:·~~.'.~·:~·:.~.~·;'..'.,:_.:~~~·~~~;~~:!t:i~~~:,~·; 
spCCH'~: they arc usnally found of alJout at11ll"h in ) {' n.~th, 
and of l11t' tl11rkm·si; of a gon~1·-q11ill. 80111 0 of tli c• m 

!~)\\~{i;~::~~l~'.(ii~!{;;f !i;;~;~\!f:;~j 
~~~.~I~ : :~ ~.:I:: :.:C 1 1:)~ 1~1~·1' <11~:~}:~ \:;\;·:,:I~!~ 11;~·-i 11~:;' ;\, 1:11;~ 11;:: f ~11 l::I:' ~~C: 
pr[\l'anrl' ot a six 1·a) 1•.I k11id. [l 

!:;T.\Jl(;U , Jf a 1JUa11lity ur whcat-llout· is fol'1itcd in. 



!TAB.CH. 

to R pasto, nnd then held nn1lcr a VUl'Y snmll stream or 
water, k11catling continually till the watrr runs off from 
it colourless, the lluur by this process is divided into two 
distinct co11~titurnts. A tough substa11ceufad11'ty-\\hitc 
colour, called gluten, remains in the halll1; the \\atrr is 
at first milky: lrnt soon tlrpi,sits a \\hitc pcrnder, which 
is kno,,n by the uamc . of starch. A sweet-tasted muci
laginous substance remainsdissnlnd in thc\\ater. 

The starch ol>tainctl by this process is uot altogether 
free from gluten; hence its colour is not very white, and 
it has not that fine crystallized appearance which distin
guished the starch of commerce. l\lanufacturm·s employ 
o. mot·c economical antl more eflicacious process. Good 
wheat, or the bran of wheat, is allowed to steep in cohJ 
water till it becomes soft, and yields a milky juice \\ h~n 
squeezed. It is then taken out of the \\""'J.tcl'; put into 
coarse linen sacks, which are subjected to p1·essn1·c 111 a 
vat fillctl with water; a milky Juice cuntaining a1Ju11dance 
of starch exudes, and mixes with the watea· of the \at. 
This process is rt!pratecJ as Jong as the wheat )'ields any 
milky juice. 'l'he sack and its contents a1·e tlien ren1ov
ed. 'i.'hc starch soon falls to the bottom of the vat; autl 
the water which cover·s it g1·adually fel'llrnnts, in cunse 
quence of the suhstances which it holds in solution. Al
cohol and vinegar are formed in it; partly, no doub ·, at 
the ex1>ense of the starch. The vinegar·, thus fon11etl, 
dissolves all the impul'ities, and lea\'t'S nothing behiml 
but starch. It is then poured olf, and the sta1·ch edulco
rated with water. It is alle1·wa1·ds dried by a mode1·ate 
heat. During the drying it usually splits into small co
lumnar masses, which have a consi<lc1·abJe degree of rC'
guluity. The water which has stood ove1· th~ starch 
was analyzrcJ by Vauquelin. It contains a consillc1·a
ble portion of alcohol anu of acetic acid. The acids holds 
in solution glnten somewhat altel'ed, phosphat of lime, 
and ammonia .. 

Starch was well known to the ancients. Pliny informs 
us, that the method of obtaining it was first invented by 
the inhabitants of the island Chio. 

Starch has a fine white colour, and is usually concret
ed in longish masses; it has scarcely any smell, and very 
little taste. When kept d1·y, it continues fo1· a loug tirue 
11ninjured though exposed to the air. 

Starch does not dissohe in cold •ter, but very soon 
falls to powder, and forms with it a kind of emulsion. It 
combines with boiling water, and forms with it a thick 
paste. Linrn d.ipt i1110 ~his paste, and afterwat·tls dl'icd 
suddenly, acq111res, as 1s ~ell known, a great degree of 
stiffness. 'Vhen the paste JS allowed to cool, it assumes 
the. fo~m of a semih·anspar_ent jelly; which, "hen dl'ictl by 
arttficrnl heat. becomes brtttla, and assumes an appear
ance not unlike that of gum. Hence it is supposed that 
sta1ch. by being boiled in wate1·, uoder·goes a ce1·tain de
gree ofdl'Compnsiti.on, whi~h bl'ing,.; it nearly to the st.1te 
of gu"1. When tl11• paste ts left expus~d to damp air, it 
soon looses its consistency, acquiL·t!s an acid ta!,tc, aud 
its surfare is covel'ecJ with mould. 

Starch is so far frnm dissolving in alcohol, even when 
:issisted by heat, that it tloes not even fall to powder. 

'Yhcn stuch is thl'own into any of the miucrttl ad1ls, 
at tirst no apparent change is \Yisible; but ii' an attrmpt is 
~ade t o recJu.ce ~he laq;C'r pieces, while in acids, to pow
Mr, t ury reS1st 1t., and feel exceedingly to11gh and adhe. 

sive. Sul1ihnric acid dlssol•es It slowly, aad at the sa111e 
time ~ sn1ell of sul11hm·ous acid is emitted; and such a 
quantity of cha1·coal is C\1olved, that the vessel contain
ing the t~ixture may be invcl'ted without spill mg any of it. 
Indeed, tl tile quanhty of starch is sufficient, the mixture 
beco~cs_ pcrfoctly solid. The charcoal may be sepnratc4 
by dllutwn and filt1·ation. In muriatic acid starch dis
solves still more sln\\-I). The .solution resembles muci .. 
I age ot gurn-arabic, and still t•etains the pcc11liar odour 
of mur1a~ic acid. When allowf'd to stand for some time, 
the solution gradually sepal'atrs .into two parts: a per
fo~tly transpa1·r1.1t straw-colnul'ed liquid below; and a 
thick, nrnddy, oily, ~1· 11atlie1· _mucilaginuus substance, 
above. 'Vhen water JS poured rn, the muriatic smell in .. 
s~autly .di~appcars, aud a str·ong smell is exhal"d, pre
cisely s1.mdar to that winch is perceived in corn-mille. 
Ammo111a occasions a slight pncipitate, but too small te 
be examined. 

Nitric acid dissolves starch more rapidly than the other 
two acids; it acquires a green colour, and emits nitrous 
gas. The ~olut~on is uever complete, nnr do any crys .. 
tals of oxahc acid appear unless heat is applied. In thi• 
rrspect starch differs from sugar, which yields oxalic 
arid \\·ith nitdc acid, e\•en at the tempe1·ature of the 
atmosphere. When heat is applied to tho solution of 
stal'ch in nitric acid, buth oxalic and malic acid are 
Formed, but the undissolved substance stNl remains. WheD 
separated by filtration, and afterwards edulcorated, thia 
substance has the appearance of a thick oil, not unlike 
tallow; bnt it dissolves 1·ead1ly in alcohol. When dis
tilled, it yielus acetic acid, and an oil having the smell 
amt the consistence of tallow. 

The alkalies dissolve starch; but their action has not 
been examined with ca1·e. In 1>ure potass it swells, and 
assumes the appea1·ance of a tran•parent jelly. In this 
state the solution is solnble in alcohol. 

When starch is thrown upon a hot iron, it melts, 
h.lackens, froths, sruells, and burns with a bright Dame 
like sugar, ~1mttrng, at the same time, a great deal of 
smoke; but 1t does not explode, nor has it the calomel 
~mc!I which dis~inguishes burning sugar. When distilled; 
tt yields water impregnated with an acid, supposed to be 
the py1·omucous, a little empyreumatic oil, and a great 
deal of carbonic acid and carbureted hydrogen gas. Tho 
charcoal which rcmaius is easily dissipated when set on 
~~~t~t'. the open air; a proof that it contains very little 

Barley:grain consists almost entirely of starch, not 
however 111 a state of perfect purity. In the process of 
malting, winch 1s nothing-else than causing the barley to 
~eg111 tu vegetate, a great part of the starch is co11verted 
rntu sugar •. During this process oxygen gas is absorbed, 
and cal'bomc acid ga8 is emitted. Water, too, is abso
lutely necessary; hence it is probable that it is decom
posed, anti its hydrogen retained. Starch, then, seems 
to. ~e co11verted into sugar by diminishing the pro1>ortion 
of its cal'bon, and increasiug ;hat of ics hydrogen and 
OX)-gtn. Its distillation shows us that it contains no other 
ingredient than these three. 

Starch is contained in a great variety or vegetable sub· 
stances; most commonly in their seeds or bulbous route, 
but sometimes also in other pa1·ts. .Mr. ParmrntiL·r, 
whose experi1oeots have great11 contributed towards 1UI 
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accurate knowledge or starch, has given us the following 
list of plants from the roots of which it may be extt'acted. 

At'ctium Jappa, · 
Atropa \Jelladonna, 
Pol) gonum \Jistorta, 
Ilryonia alba, 
Colchicum autumnale, 
Spine filipc·ndula, 
R&.nunrulus bu)bosns, 
Scropliularia nodosa, 
Sambucus ebulus, 
--nigrn, 
Orchi$1 morio, 
1mpc1·ato1•ia ostrutheum; 
HpHicyamus niger, 
Rumex obtusifolius, 
--acutm~, 

-- aquaticm1, 
At·um maculatum, 
Orchis mascula, 
Iris pseudacorus, 
-fretidissima, 
Orobosus tuberosus, 
Bunium bulbocasfanum. 

It is found also in the folluwing seeds; 
Oats, Millet, Peas, 
Rice, Chesnut, Beans, 
Maize, Horse.chesnut, Acorn. 

Indeed the greater number, if nut tlie whole, of the 
vegetable sect.ls employed by man as an article of food, 
consists chieO.y or starch. But that substance is always 
combined with some other which ser·vcs to disguise its 
prope1·tics; such as sugar, oil, l'Xtracth·e, &c. It is only 
by processes similar to thosc .descri!Jcd in the beginning 
ef tl1is article, that it is cxtract{l.d from these substances 
in a state of tolerable purity. The following substances, 
which may be considered as nrieties of stal'ch, deserve 
particulat• attention: 

1. Potatoe starch. We are not yet in posS£'SSion or 
a-precise chemical analysis of the potatoc. Whe11 raw, 
its taste is exceedingly t.lisag1•ceable, and it is said to be 
in some degree noxious; but it loses these qualities when 
boikd. The water acquirC's a t.l eep brown colour, and 
the putatoc itself, when broken, appears to be compose(] 
of a congc1·ies of fine soft shining crystals, to which it 
owes its mealy appearance. When exposed to the action 
of frost, it becomes soft, and acquires a very sweet taste. 
'The nature of this change has not been examined into. 
When the potatoe is grated clo\\' TI to a pulp, and placed 
on a fine scarre, if water is })Oured on it, a great <leal of 
starch passes tl11·011gh the meshes of the scarce, and may 
be rolk·cted in pMper vessels. When washed wilh water 
and dried, it assumrs a fine white colour, and possesses 
all tJw ('SSl'Otia( JH'Opl~ l'ties or starch. }tHl l'cd itf goes 
mu<'h ral'thrr; a smaller quantity being sufficient to form 
a thi r k paste with wutl•r than is rrquired of' wheat-starrli. 
It has a vei-.v pHrrptible crystallizrd appearance, and is 
~urh hcavirl' apparen1ly than common stat'Ch. J tis not 
likrl.> the1·efore that it could be employed with the same 
advantage as a hair.powder. 

2. Sa~o. This s11ustance is extrarted from the pith of 
Bf'l'eral s1,1·rirs of 1 aim in the Molurcas, P hillippines. a111l 
01tber East ludian islauds. 'l'he iialw is cut into vicccs 
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or fiv" or six feet in length; the woody part is cut olf 
one side, exposing the pith l~ing, in a .manner, in ~he 
hollow of a canue. Cold wate1· ts poured 111, antl the pttb 
well stil'l'rd; by which means the sra1·ch is separated frmn 
the fibrous part, and passrs tlil'ough with the water 
whrn the whole. is thrown on a scarce. The sago. thus 
st>paratcd, is allowed to se-ttlc; the water is P.'rnrl'd off; 
arnl when it is half dry it is granulated, by be111g forced 
th1·ouvh a kind of funnch It is said to acquire its grey 
colou~ wliilr dried in an artificial heat. This suhstance 
is employed as an article of food, and its 11ourishing 
})l'OJWrties ar·e well known. . . 

S: Salop. This substance comes from Persia; but 1s 
said also to be manufactured in Euro11e. It is supposed 
to be the prepa!'ed roots of different species of orc ~1is, as 
the mmfo, mascula, bifoJlia, pyl'amidalis. Acco1·d111g to 
Moult, the bulbous roots of these plants are depl'i\'ed of 
their cuticle, baked in an oven for ten or tweh·r. minutes, 
which gives them their semitransparrncy, an~ then fully 
dried in a moderate heat. Like sago, salop is used as a 
nouri~hing article of food. 

4. Cassava is prepared from tho roots of the jatropha 
rnaniliat, an Amel'ican plant. They al'e peeled, anf:I. sub
jected to pressure in a kind of hag made or rushes. The 
juice that is forced out is a deadly poiso11, and is employ
ed by tl1e lmHans to poison their arrows; but it deposits 
gradually a white starch, which when properly washed 
is innocent. What remains in the bag consists chieily 
of the same starch. It is dried in smoke, and afterwards 
passed tln·uugh a kind of sieve. Of this su\Jstance the 
cassava bread is nrnde. 

5. Sowans. This ve.ry nutritious article of food is 
made in this countt·y from the husk of oats, IJy a process 
not unlike that by which common starch is made. The 
husk of the oat (called seeds) is separated from oatmeal 
by the sieve. It still retains a considcralJlc po1tio11 of 
fa1·inaceou~ matter, which forms a vc1·y nou1·ishi11g food, 

STARLING. See STuRNUs. 
STATIC~, THRIFT, a genus of plMls belonging to 

the class nf pcntandria, and order of pentagynia; and in 
the natural system ranging und er the forty-eighth orde1·, 
agg1·egatre. The calyx is monophyllous, entire, folded, 
and sca1·icose. ThQ.re are five ttetals, with one superior 
s~ed. There are thir·ty-nine species; three of these are 
British plants. 1. The arme1·ia, tl11·ift, or sea gilly
flower, has a simple naked stem about six inches high. 
The radi cal leaves are like grass. The flowers are ter
minal, pale red, with a round heacl, and not very large. 
This plant flowers in July or August, an<l gl'ows io 
meadows near the sea. 2. Limonium, sea-lavender. The 
stem is naked, bran ched, a111l ~bout a foot lii.;h. !3. Re
ticulafo, matted sea-lan•nder. Tl1e stem is prostrate, anll 
tet·minated by a panic1c of flowers. This species is also 
found on the sea.oast of South Ilriiain. 

STATICS, th<lt b1·anch of mathematic• which consi
ders the motion of l.JOtlies arising from gravity. See 
MllTIO:i. 

St_atks then is the ~~ct rine, or theory, of motion, 
~onsH~ered mcr~I~· as_ a~1s111~ from the "eight ol' bodiC's; 
rn wlu ch sense 1t 1s <l1st111gu1shed from mechanics, which 

!~1~!:~1:,11i1~1 !~~1~;,)~e 0!\,~1~::1i,c~h~~ st~~~~i~~~l~, n~c0cr1i~~~s :; 
frcqumtly confounded. See MEC11A111cs. :F'or the Jaws 
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t\1111 pt·inriplrs whrrron ihe dortl'inc of stalics is founded, 
sec lht• t\l'lirles GR lYITY, GRAYl'fATrnN. 

STATIONARY. Sec AsTRON•atY 

STATISTlLS. a ,,·cn·d latrlv introdurctl tn expross a 
'il'w or SU l 'YCJ of any kin.gdonl. cou11ty, or parish. 

A ~rnnd :rnd extrnsh·e wol'k of this kind was under
fokrn in Srotla11cl in tlu• year l /90 by sir Juhn Sinrlair, 
wl1osc patl'iotic cxntiotJs in faH111r of his country \\ill 
be gratefully l'Cn1cn1br1·e1l by ptlSt('rit.v. The grrat objrct 
or it is to girc an arc111·atc 'i<'''. oftl1c. state oftlir coun
tl'y, its agrirul111rr, its manufartu1·rs, aml its commrrre; 
the mraus of imp1·onmrnt. of which lhe~· are 1·l•spective
ly capablr; tl1c amount of population of a statr, anti the 
caust·sof i is incrf'asc nr <lecreasr.: tlrn ma11nr1· i11 \\hlch 
tile tenitory or a rrrnnti·y is possessetl and cultirn!cd; the 
11atu1·c anU amount of tlic ,·arious prndurlions or tl1c soil; 
the ntlue of the pr!'sonal wealth or stork' '?r the i111ia1Ji~ 
tauts. and how it can be augmrntrd; the di seases to 
which tlic p{'oplr arr sulJjcct, thci1· causes anti their cure: 
the occupat1nns of tl1{' pcoph,; "here they a·rc entitlt·tl to 
cncotU'ag:erncnt. and wltCl'e llicy ought to be supp1·cssed; 
the rond1tiun of tl1c poor, tile lwst mode of maintaini11g 
them, and of gi,·ing them cmpluynicnl: the state uf 
schools, and otlH'I" institutious. fol'lncd fol' lJUl'Jll•St'S of 
public utilil~· , the stale of the villages aud tthrnS, and Ilic 
JTgulal1011s lH'st calculated fu1· tlidr pol ice and guod 
go,·e1·nme11t; the state of the manners, the morals, and 
t11r l'l'ligious pt·inriplcs of lhc people, and the means by 
which tlici1· tem1101·al and eternal inte1·c:, ts can best be 
iwomntrll. 

STATUARY. a branch of sculpturr, said to be the 
i11n11tio11 or Dredalus, amidst otlie1· Jll'Oduc tions of in
genious talrnls: others assct·t him tu have bern only tlie 
imp1·0Hr of' an at't known lrrng hcfo!'e his ti111e, and that 
lie was the fi1·~t who e1u.Jt.avo111·etl to girn tltc. appcara11cc 
uf motion a1ul :.irtiun to figu1·es. 

rrlie Plic11ida11s arc said 10 !tarn bcrn llie first who 
Nectl'd staturs in hn11n111· of their gn1ls; hut. if we IJc
lirn~ the arco1111ls ~rne1 ally ginn of the Pl1rnician ''or
ship, tlic 1·rligious st:1t11a1·y of that nation tlitl not exhibit 
human forms. but mc1·dy poi11t r tl sto11cs or other S.) 111bo
lk<il t•xprcssinn ul' their di\ inities. 

STATl'ES, at·e figures, 1·qwcsrnting Ii' ing or de
reasrd creatu1·es, of" l1atc\"1'!' spt·cics. !'cal or irnagina1·y; 
m11I can' t•(!, rast, motlt"'Jle<l~ 01· mouh.led, in full 1·die,o, 
insulatrd on<'' c1·y part. 

StatUf'S a!'e (' rml'cl "itlt t.11e cliisrl, of sen·ral m~te1·i. 
al~, such as rnad.1IP. stone, &r.: tlrey 011·c ran'rll in \\ou!I; 
01· rastin plaste r· of Pads, 01· ntlil'J' maltt•1· of !lH' same na
tur·t·; tliry al'e also cast in scnrHI metals, as lead, l.u·ass, 
sih·rr and gold. 

Stafn('S an 1liddril intn. 
ColnSsfll, or ronsidrrn!Jly rxrrrding the. dimrnsions of 

11ah1n·; as, lol' inslanre, the celelJrntc<l ,tatuc of Apollo, 
at Rhndi•s. 

.Ai l· ~n1·irt1l, 01· sur h as. 1nH]l'r hnman or o!IH'I' sym
bnlir. l foi-n1s, 1·1· p1·1·s1·ut subjc<'IS of a c.liffnc11t kind, as 
Tinw, Ocran, "i111\5, 01· quulitirs of an i11tellectual na
tu1·e. as l\.lnrut·), Justicr, &r. &r. 

Stalt1~:) of dt>iliC's, denii-gods, and liernrs wr1·r, amo11g 
:::=

11 
:l~~:euts, geHe1·ally nprcsentcd some\\ hat larger 
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Mc.nume11bl~ ritltn· rrprrsf'11ling the person, ihe ' ' ir
lurs, m· the actions ol tlir dert'ASrd. 

1 fjUC'i· tri~u, bt11t 1 all.> ol &Ln1e ilh1stt·ious P<'rson on 
horsellnck. 

J Jrllel:it rian; or on foot. 
. 'l l1r ~1105~ «e1rlJ1·ated slaturs a~e those of the Egyp. 

trn1~s, G1 e: 1;ins, a11d .Hurnam;. Of th~ t g) plirrn siatut's, 
suftic1r11l l1as been st.ill u11tlc1· the :u·tH'le sculpan·r. See 
ScuLPTUllE •. ur the Gnc_ian and Roman \\e propose 
to ~ttltJ so m e 1nq1ortant pa1·t1cula1·s. 

ST,-·~:ru.t:s, anltqm!. 'J Ii<' .clt·nomination of antique stn
tuc.s 1s ap}1l1callle to all anc1tnt staturs, f01.111c.I rithf'J' in 
1utl1a, 1:.g".) pt, &1 .; hut is espcriall)' gh 1·11, in preti>rrnre, 
to tlu; hUltUts "ru11::;lit by the a11c1r11l G1·rck anc.I Ron 1 ~ 11 
sculptors. 'J ht> wn1 ks of the lil't'Ciaus ar·e c1111sidri·f'd 
a8 tile most pr1 L'el't example of sculptut·r. 'J'hl'i1· slatues 
~n·t ern111l·ttrly adm iraLk fur tlte ':iri1.HJS 1Jea11ty of thi·ir 
fon115, ll I' 1_.ll,1.n1Ltenstic rxpnsl:ii:.n a11tl g1·arc. Sec 
bCUL.P'l UHt::, 

1 In: l:.n:t ian staturs of rnrn a1·e grncl'ally naked. 
'l ht· 11.tHJJa11 ;.ue cluth1 U agr·t'tahl.) to the manner of 1hc 
cou11ll'.', a11tl a1·c lli~li1:gui~l1ed 11110 

l 'oliuua!re (~t •. turei, llwsc of emp("l'Ol'S with long robes 
O\e1· liilll <ll'IJ1Ulil._ 

L<>1 u ;;, .a:, u1t1:,L· ol i;oldit't's wilh cuirasscs. 
'J nuta\a1a:, llll•bt' \\lll1 cnats of a!'mour. 
'J 1,gaw· ' · ll1obt of 1w.1g1btrates "ith the toga, 01· robe 

WOl'li Ill uihLl'. 

'J 1·aLlalte, thnsr uf sr11ato1s riml augurs. 
Tuu1ca1re, lhuse clotlil't.I \\ itli a plain tunic. 
Stulat~e, Lhosc ul \\ollu:n witb lung trains. 
'1 hl: <111t1que bt':-iturs are most paniruhu·ly rem::i.rkable 

fu1· tliL' ll' 1-t) src:rnauc 1·e1l1·csL'ntation of the human fnrm. 
Al:! Lilt 111·111ci1Jal n1ost rqtpan:nt in tlH'll' S) stem is that. of 
111·u po 1 · 1mH :~ , \H' sl1all g1\'e, first, an cw.count of tl1eir 
gt'lll'l'<li 1m1pot'tio11s tn \\ llirh they chidl) adlirrr1I. and 
next, an arn11 ale nH·as urem c11t or the- vJ.riuus par1~ of 
tlu !Judy, lak.cu at Rome, from some of their most ctle
b1·atl~tl 01·1grnal titalurs. 

lt is tu be ohsrn l'd. howncr, that although 1hr iufe. 
rior a11uquc JHJ~~csscs littlr ollwr merit than d1at of prn
JHll'tl u11; Lile cxrcilrnre of thr. fl lll'I' WOl'kS ot' Gl'ccce is 
ol a much more cornprt'hcnsivc desniption. 

. P-roportious oft/1c a11tiquestatnes. 
Pl'oportlou 1~ llic lrn :-.1s of IJl'autv, and thrl'<' ran he 

no. Ucaut) \l itl1out it; 011 the rnntJ·~I')', p1·opn1·tion may 
exist whnc tlicl'e 1s Jittlr hra 11 1:, Expci-irnre tf'a~lics 
us, that knowlc<lge is disti11 t t from tastr; nnd 1u·o1u11·twn, 
1hnelo1·e, "hich is tou 11 d1 <l on kno"lctlgr, may IJe 
stl'ictl.)' ub~el·\· e~i in an) fi~nr(', and )l't the. llg~n'l' ~iarn 
no }H ctens1ow; to beaut\. 'The. :rnr irn1s conb1tlcr111g l(kal 
bc:.lllty as the 111ust i1niec1, li<n·c frc<jlll 1111)' rmpluyed it 
i11 pn·f1..·1·c11l e to the 1Jra111) of 11a111r1·. 

lt is }l!'ol.1<1.bk U a1 tht' l.trcri.u1, as W<'ll ns t111· Eg) P
tia11 al'tlSls. dttr1·rninetl tile ~1Tat ;.i.ncl sirwll pl'opor111111s 

~;:::~~:.H::'.:.:~ .. ~~i.:'..~~~;'.~,);':7.'.~:,:~.:.
1

.':~'::~·;.:~~i:~,~)~i::·:~::~:~:~~~:;~: 
great co11f'ol'miry "liid1 \\C nwt \\ill! i11 ariri<'nt Rlaru.l's. 
\n~ikt lrna11 tli111ks tl1a1 1l1c font \\(iS the mra!-.ure "liu h 
the antif'H\s us ... d in ttll tliri1· gl'u11 climtnsio11s, am! that 
it wa& by 11 e h•nglh of' it H1at tl1ty l'tgulc1trd 1hc lflt'a· 
sure of L11i.:u· ligu1·cs l.Jy gi' i11g to thrm six time:; that 



STATUES. 

lrngfh. This, in rar.t, is the length wliirl1 Vitrnvius as
'81gns, L. S, rap. I. That crle!Jrated architrct thinks the 
foot is a mnre f1rtr1·minate measun than th e heac1 or the 
face, the parts from which modern paintrrs and srulp· 
tc11·s oCtrn take their proportions. This proportion of 
Urn foot to the body, which has appeared strange and 
iucnmprelwnsil.Jlc to the learnrc1 Huetius, and has been 
-cnllrely rrjrctrd by Perrault, is, howeve1·, foum1etl upon 
cxprricnce. After measuring with grrat care a vast 
11n111brr nf figures, Wink.f'lman found this prupill'tion not 
only in Egyptian statues, hut also in those of Gt•t•ece. 
This fact may he determined by an inspertion of those 
statues, the fl'et of which are pt'I'fect; and one may [)e 
mo1·e fully cnnviiwed of it by rxamining some figures uf 
the Grrek ilivinities. in which the artists han matlc some 
parts bc~o111l lhrir ~1atural climensions. (n the Apollo 
B clvidtrl', "llid1 j-, a little more than seven heads high, 
the foot is th1•t•e RrHnan inches longer thrm the htad. 
'The hracJ of tlH' Venus de Mrdiris is wry Rmall, and the 
height of the statue is srven head5 and a half; the foot 
is tl11·ee incites and a half longer than thr hrad. or pre
cist'ly the sixth p.u·t of the length of thC' whole statue. 

Otlll'r wrib•rs arc of opinion, that th<' following 1··ulrs 
form a p1·inriplc pal't of the system of Grerian sn1lpt11.-e: 

The body consists of three puts, as writ as the mem
b<'rs. The thrre pa1·ts of f11r Ludy arc, the truuk, the 
thighs, :rnd the legs. The i11fcl'ior part of the body are 
the tliig\1s, the kgs, and the feet. The arms also con
sist of three parts. These three parts must bear a cer
tain lll'oportinn to the whole, as wrll as to one another. 
Jn a well fol'mrcl man. the head and body must be p1·0-
jJ01·tinncd to the thighs, the Jeg.c;, and tile l'cet, in the same 
man11PI' as the thighs are p1·opo1-tionrd to tl1c lrgs and 
tltC' feet, or the arms to the hau<ls. The face also 
r.onsists of th1·re pads, that is, three times the length 

of th't' nusr; but the hrad is not fours ·time the length uf 
tlic nosC', as some \Vl'itcrs have assrrtrll. From the 
Jlface whrre the lrnir begins to U1e crown of the head, 
~rr only tl11·ce.fou1-ths of the length of the nose, or that 
part is to thr. nose as 9 to 12 

I\<lEASUREMENTS TAKE.N AT nrntE PROM 
ORIGINAL ANTIQ.UE STATUES. 

Hercules (Farnese). 
Lrngth of the face as nea1·Jy as can be found, 11 inchrs 

and a half. 
FJ'Om tlu~ pit prtwren the r1avicles to the bottom of the 

b<·lly, 2 feet 10 inrhrs. 
F1·om fhe point of fhe (right) OS ilium to th• top or fhe 

patflla, the same', viz. 2 feet 1 O inches. 
Frum !he top 11t' the 1>atclla to the sole of the right foot, 

2 f'e<'t 10 indws and a hair. 
From lhi• fOJl of the hr<til as nearly as ra11 be gues~etl. to 

the- bottom of'l11t• bPIJy, 4 reet 2 inrhes and a lta!r. 
From 1hr hnttom 11f the bf'lly to the sole of tl1e foot, 5 

feet 2 inrhfs and thrce.fu111·ths. 
Colossal Commodus ( ef the Capitol.) 

Lrngth of thr fact• from tl1P. top of thf" furrhrad to the 
bottom of the cllin. as nra1·ly as can bl· ~11rsse1l, (the 
hair beii1g <lo\\ 11 on t lie fnnhc:ul) S fed 2 iuchr::;. 

(Flo1·a Farnese.) 
From thr pit h11t" l'Pll tliP d;1virlrs lo the: bnftom of the 

brllJ; from the poiut of the (right) os ilium to the 
'VOL. Ill• 73 

centre of the patrlla; an<l from the centre of the patella 
to the sole of the foot. exactly equal. 

F1·om the pit between the clavicles to the right nipple, 
14 inrhcs and a half. 

From the l>ottum of the belly to the sole of the foot, 5 
ft>rt 8 inches. 

Length of the lrg from the crntre or the patella to the 
sole of the foot, S feet 1 inch. 
The measurments of the four following female statues, 

l1ave for their rule the real length of their rrspcrtivo 
facts, tliYitled into tlu·cr parts. anrl thoc;r. pat·ts snbd1\'idrd 
into twelve minutes. Sec Plate CXXllI. Antique Sta. 
tu es. 

Ven1LS tle .i1Iedicis 
From the bottom of the 1·ight car to the pit between the 

cla' icics, S parts. 
From t11e bottom of the left ditto to the sai<l pit, l! pal'f• 

9 minutes. 
From tlic said pit to the bOttnm of the sternum, as near 

as can be found, 3 pa1·ts 6 minutes and 011e-thirtl. 
F'rom the said pit to the bottom of the belly, as near as 

can be found, 9 parts 1 minute and thrt>e-fourths. 
From !he point of the (1·ight) us ilium, as nra1· as can be 

founc.1, to the centre of the patella, 9 parts 4 minutes 
and one-third. 

From the said pit to the r·iglit pap, s parts 5 minutes; 
to the left Uitto, 3 parts 6 minutrs. 

From the cento·e of tile right patrlla to the sole of the 
foot, 9 parts 8 minutes and one.thi1·d. 

From 1he point of the left ilium, as near as can be found, 
to the centre of the pateJla, 9 parts t minute. 

From the centre uf the said patella to the sole of the 
foot, 9 parts. 

Length of the right foot from the heel to the joint of tho 
g1·eat toe, 4 pat·ts 9 minutes and two-thi1·ds. 

Length of' the left ditto, 4 parts 8 minutes. 
Breadth of the face from ear to car, 2 parts 3 minutesa 
Frum tile ri,ght ear to the tip of tbc nose, 2 pa1·ts 1 min-

ute and one.third. 
1.'hickness of the neck, meas11retl with the face in front, 

1 part 11 minutes and a half. 
Distance from pap to pap, 5 p<ll'fs 11 minutes. 
Fmm point to point of the ilium, as near as can be found, 

4 parts anrl half a minute. 
B1·ca<lth of the shoulder, just below the hrarls of the 

hwmrrus, measured oUliquely, viz. Jl"1·allcl with the 
shoulder.;:, 7 parts 9 minutes and a half. 

Breadth of the breast, from the point where the pertoral 
and deltoid musrles join, 5 puts 5 minutes and onc
fOurth. 

N arrowrst part or the body, a little above the naval, 4 
irnrts 9 minutes and a half. 

D1·catlth nf the hip!=j, m<iasured upon the ilium under the 
obliq. desrend. 6 pa1·ts 4 minutes and a half. 

Thickest part of the. right thigh measurPd RS uear as 
ca11 be acro.ss the centre of the rectus, S pa1·ts 6 min-
utrs. -

Thirkness of !hr sai1l knee across the ccnfre ~r the patel
la, 2 pa1·ts 1 miuutr. 

Tl~~;:::,J";;:,~[r~h e calf of the said lrg, 2 parts 2 min. 

S~~:.'.~·if~:~ri~:.t above the andc, 1 1iart 2 minutes and 
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Thi• knt••s of the saitl anrle from centre to centre of 
each bf) Jl(', 1 pa1·t 5 minutes and one-fuu1·th. 

'rhirknc s~ ol the left knee measured across the patella, 
2 j Jf\l "t l' .• 

'l' hick est part or the calf of the leg, 2 parts 2 minutes. 
Small ditlO. ju!"-.t al.ton• the aucle. 1 part 2 minutes. 
From n111re to u•11t1·c of tile anrle bones of the left leg, 

1 part 4 111.1111tes a111l our-fourth. 
:Breathh ol' the lel't foot upon the joints, at the l'ODts of 

thC' turs, I part 9 minutes. 
Length from !he head of the deltoid to the tip of the left 

elbow, 7 pa1·ts; right ditto, 7 parts 2 minutes. 
Leng! h of the Juwr1· right arm from tlie tip or the ell>nw 

to tlte centre of the \Hist Oone, 4 parts 11 minutes. 
Length of the left dillo, ditto, 5 pal'l" l minute and two. 

thirds. 
Thickest pa1·t of the right arm above the elbow, 1 part 

II minutes. 
TJ1ick.11~ss of the luwet· arm, measured with the back of 

the hantl in front, 1 part 8 minutes and a half. 
Ditto of the sai1l wrist from bone to bone, I part three

foul'ths of a minute. 
Thickest pai·t of the left arm, measured in front, l part 

9 minutes and a half. 
Thickness of the lower arm ditto, measured like .the 

former, 1 part 7 minutes and oue-fourth. 
Thickness of the said wrist from boue to bone, I part 

and one-hatr minute. 
From the centrn of the wrist to the root of the middle 

finger, 1 part 10 minutes. 
Length of the middle finger, I part 8 minutes and onc

fourth. 
Breadth of the hand across the joints at the 1·oois of the 

fingers, 1 11arf 4 minutes and a half. 
Ditto of the body from the most prominent part of the 

breast bone to ditto of the shoulder behind, measuring 
and observing the cune of the figure, 4 parts 2 mi
nutes and one-third. 

?iarrowest part of the body, measured from the hollow 
above the navel, to the most prominent part of the 
sacro-11mbalis, observing the curve of the figure, 3 
parts 10 minutes. 

Distance from the navel to the bottom of the belly, 4 
parts and one-hall' minute. 

Length from the point of the (left) os ilium, as near as 
can be found, to the most prominent part of the glutreus 
below, 5 parts. 

Distance from ditto to ditto, of the right side, 4 parts 7 
minutes. 

Thickest part of the right thigh in profile, from the cen
tre uf t~1c rectus, 3 parts 7 minutes. 

'rhicknrss of the said knee in profile from the centre of 
the patella, !:l parts 4 minutes and two. thirds. 

Ditto of the calf of the l'ight leg, in ditto, 2 parts 3 mi
nutes; smallest pal·t ditto, l part 5 minutes and one .. 
fourth. 

Thickness of the lrft thigh from just under thr glutreus 
to the rectus al>ove in profile. S parts 8 minutes. 

Ditto of the left knee, in profile, from the centre of the 
patella, 2 parts 4 minutes. 

Thirkne~s of the saitl Jeg al>ovet 2 parts 4 miriutes; 1lit
to of ditto at the small, J part 5 minutes and our-fourth. 

To!•l length of the figure, allowing 4 l'arts for the head, 
2 

n111I meMuring <lown the centre or tho ftgure, SI rarte 
11 mi1111tes and a half. 

F:ora restita, or draped. 
From the bnttom or tlie ear to the pit between the cJavi

des. 2 parts 8 minutes and a half. 
Length of 1he neck from where it joins the bottom of lite 

chin to tlie said pit, 1 pa1't 4 minutes. 
Front the said pit to the right nipple, 3 parts 5 minutes 

and a half; left ditto, S JHU'ts 2 minutes. 
Frnm tho pit betwren the cla\ icles to the bottom of the 

belly as near as can be guessed, 11 parts 1 O miuutes. 
Fl'om nipple to nipple, 3 parts 7 minutes aud a halt~ 
F1·um the roots of the hail' on the forehead to the sole of 

the foot. 10 faces, or 30 parts 8 minutrs. 
Length of the le.t; bent from the top of the patella to the 

sole of tl1c foot, 9 parts 3 minutes. 
Cleopatra of the Bel-viclere. 

From tloe bottom of the chin to the pit between the clavi
cles, l part 7 minutes. 

From the tip of the right car to the said pit, 3 pa11s 3 
minutf's. 

From the said pit to the left ni11ple, 3 parts 4 minutes; 
right ditto 3 parts. 

Total length of the body, as it lies, from Ute said pit to 
thr bottom of the belly, 9 parts 4 minute•. 

From the bottom of the belly to the middle of the patella, 
as near as ran be guessed, 9 parts 2 minutes. 

From the middle of the patella to the instep, 9 parts 5 
minutes. 

From the instep to the sole of the foot within, 1 part 9 
minutes. 

Length of the left arm underneath, from where it joins 
to the pectoral, to the point uf the elbow, 5 1'"' ts 9 
minutes. 

From the same elbow to the joint of the wrist, 5 Jiarts 6 
minutes and a half. 

Thickness of the same arm above the elbow, measured 
from underneath, to about where the deltoid muscle is 

inserted, 2 parts 5 minutes. 
Thirkest part of the same arm below the elbow, 2 parts 

g minutes. · 
Breadth of the wrist from bone to bone, 1 part 5 minutes. 
Thickness of ditto from the centre below to the centre 

above, 9 minutes. 
Dread th of the body across the breasts as near as can be 

measured, 7 parts S minutes. 
Ditto or ditto, as near, &c. across the belly just below 

!hi" navel from hip to hip, 7 1iarts 10 minutes and a 
half. 

Brratlth from nipple to nipple, 4 parts s minutrs. 
1..,hickncss of the upper thigh, mrasul'cd on1· and across 

about the middle, 3 parts 10 minutes and a half. 
Ditto knee ditto, across the middle of tl1e patella, 2 parts 

9 minutes and a half. 
Calf of the leg, ditto, 211arts 10 minutes and a half. 
Anrle ditto from bone to bone, I part 7 minutes and a 

half. 
Total lrngth of the figure, allowing I part above the 

roots of the hair up•m the fore-head, and measuring 
down the middle of the figure, down the centre of the 
upper-most thigh and leg to lhe sole of that foot, as 
Twar as ran be known, somewhat kss than 16 parts. 

Ill'eadtlt of the right foot from the joint at the root of the 
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' gl'eat toe to the joint on the othe1· side at the root of 
the littlo toe, 2 llal'ts 3 minutes. 

Length of the great toe from the centre of the joint, t 
part 7 minutes. 

Beautiful daughter of Niobe. 
Fi•om the chin next the thl'oat to the pit between the cla-

vicles, 1 part LO minutes. . 
Fl'om the tip of the left ear to ditto, S parts 1 minute and 

a half. 
F1•om the tip of the 1·ight to ditto, 2 pa1•ts 7 minutes and 

thl'ee-fout'ths. ' 
From the said pit to the left nipple, 2 parts 10 minutes. 
F1•om ditto to the right nipple, 3 parts 2 minutes. 
From nipple to nipple, as neat· as can be guessed, 4 pa1•ts. 
Length of the body from the pit between the clav1cles to 

the bottom of the belly, 9 parts. 
From the point of tho ilium, (guessed) to the centre of tbe 

patella, 8 parts 5 minute•. 
From the centre of the patella to the sole of the foot, 8 

parts 8 minutes and a half. 
'rl1e measurements of the following male figures, have 

for theil' 1·ule, the real length of their respective heads, 
divided into four equal portions, called fourths, a11t1 those 
fourths subdividea into twelve equal parts. See tho 
Plate. 

.llpollino. 
·Frnm the bottom of the chm next the throat to the pit .be

tween the clavicl~s 1 fourth 9 parts. 
From the pit between the clavides to the pit at the bot

tom of the breast, 2 fourths 6 parts am) one-half. 
From tlitto to the Jlap of the right Ureast, 2 fourths 6 

parts and 011e-half. 
From ditto tu thepa1> of the left breast, 2 fourths 8 parts; 

from pap to pap I head. 
Whole length of the body from the pit between the cla

vicles to the bottom of the belly, about 3 faces. 
From pointto point of the os ilium next tbe belly, 1 head 

wancing 2 parts. . 
From tho point of the right os ilium to the middle of the 

11atella, s faces. 
From the left ditto to the upper edge of the patella, 3 

faces. 
From thr middle of the right patella to the sole of the 

font. s races. 
B1·cadth of the face from ear to ear, 2 fourths S parts. 
'l'hick11ess of the neck immediately unLICI' the cars, 2 

fonl'th ~• a11d half a part. 
rn1ickncss nl the body in a line <lrawn across the paps, 

almost 6 fnurt.hs. 
Narrowest part of the body from the lowest rib to rib, 

5 fonrths. 
Breadlh of tho body where it joins the the thigh, 6 

fuu1·ths 8 pouts. 
Utmost thickness of the thigh, S fourths, 1 part. 
'l~ hiC'kWS!i of the knee across the centre of the right pa

tella. 2 fou,.ths nearly. 
'l'hirhst 11ai-t or the calf of the leg in front, 2 fourths 2 

parts. 
Tl11nnest part of the 1·ight anclc, above the ancle bone, 

1 fnur1h I tiart and two-thil·lls. 
Thinni·st pai·t of the right instep, below the ancles, I 

fourth 2 parts. 

Thickest part of the ancle from the centre to the ce11t1·e 
of each bone, I fourth 4 pa1·ts. 

'l'hickest part of the foot, across the joint at the roots ol' 
the toes, J fourth I 0 parts. 

Utmost length of the right foot, 4 fourths 9 parts and a 
half. 

Utmost len~th of the left arm from the top of the shoul
dc1· to th~ tip of the elbow, 6 fourths 4 parts. 

Frum the same elbow to the joint of the wri'4. nearly, 5 
fourths. 

From the same joint to the 1•oot of the middle finger, l 
fourth 9 parts and a half. 

Thickest part of the left arm, across the insertion of the 
deltoid, 1 fourth 11 pa1·ts. 

Thickest part of the ditto below the elbow, 1fourth7 parts 
and a half. 

Thickest part of the wrist, measurod from above, l fourtlt 
and two-thirds of a part. 

From the elbow to the centre of the right arm, below 
where the Jatissimus dorsi passes, as near as can be 
guessed, 5 fourths and a half. 

Thickest part of that arm, measured in front across tho 
biceps, I fourth IO parts. 

Thickest part of the body, measur~d in profile on the loft 
sitle, from the pit between the breasts to the back in a 
hol'izontal direction, 4 fourths 3 parts. 

Thinn('.st part of the body on the same side, measured 
just above the navel, 3 fourths 9 parts. 

Thickest part of the thigh in p1·ofile, measured in a hori
zontal direction, from th~ root of the penis to the glu
treus, 4 fourths 6 parts. 

Thinnest part, just above the knee, 2 fourths 2 Jrnrts and 
tlirce-foul'ths. 

Thickest part of the right knee, 2 fourths and 3 parts. 
Thickest pa1·t of the calf of the leg, 2 fom•ths 3 pa1·ts and 

a hair. 
Thinnest part of the same leg, just above the instep, 1 

fourth 6 parts and one-fout-th. 
From the centre of the inner ancle to the bottom of the 

heel, I fourth 6 parts. · 
From the centre of the outer ditto to ditto, I fourth 2 

J>arts. 

.llpoUo Belvidere. 
From the tip or the right ear to the pit between the cla

vicles, 2 fourths 10 parts. 
From the bottom of the left ear to the same pit, s fourth s 

and half a part. 
From the pit betwren the clavicles to the centre or the 

pit at the bottom of the sternum, 2 foul'ths 11 parts an• 
a half. 

From the pit between the clavicles to tho bottom of the 
belly, 2 fourths 9 parts and a half. 

Fl'om the point of the right ilium to the centre of the pa
tella, 8 fourths 11 parts a11d a half. 

From the point or the left ditto to the centre of the patel
la, 9 fourths S parts and th1·ec-fuurths. 

Length of the right leg from the cent1·c of the patr!la to 
the sole or the foot, 9 fourths 1 part aml one-thi1·d. 

~el~~~-· or the left ditto ditto, 9 fourths 5 parts aud a 

B•:,~~t~ tf.fl'~'.'c face from ear to ear, 2 fourtl1s 2 1ia..t~ 
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:Breadth or the neck, taken in front like the face, 2 fourths 
exactly. 

Fl'um the pit between the clavicles to the right paJi, 
3 fourths 4 pat·ts. 

From ditto to the Jert pap, 3 fourths 5 parts and one
fourtli. 

Distance arross from pap to pap, 4 fourths 9 parts and 
three-fo111'ths. 

ll1·eadth of the body across the paps, 6 fourths and half 
a irnrt. 

Narrowest 1rnrt of the body, measured a little above the 
navel, 5 fourths 1 part and one-fourth. 

Breadth of the hips, 111easu1·cd upon the ilium just under 

tl1e ubliq. descemleus, 5 fourths 2 parts and a half. 

Dread th from point to point of the ilium, 3 fourths 10 

parts and a Ii.If. 
Thkkest part of the right thigh, measured in front across 

the hrad uf the t·ectus, 2 fourths 11 parts. 
Thickest part of the left ditto, 2 fourths 11 parts and a 

half. 
'l'hirkncss or the 1 ight knee across the centre of the pa

tella, t fourth 10 pal'ts. 
1'hirk11css of the left ditto, 1 fou1'\h 9 parts and a half. 
Thickness of the c;·-.'.ns of the legs, taken in front, 2 

fom·ths 1 part and a lialf. 
Small of the l"ight !Pg just aborn the ~nclc, I fou!'th 2 

varts and a half. 
DiLto on the left leg tlitto, I fourth I pai·t. 
F'l'om centre to centre of the ancle bones or ('ach kg, 1 

fourth 4 parts. 
Thickness of the instep on the foot immediately under the 

l'ight anck, l f'ou1·th ant.I hair a pa1-t. 
Length of the 1·ight foot from the point of the heel to the 

point of the great toe, 4 four·ths 5 parts ant.I one-fourth. 

Ditto of left ditto> ditto, 4 fourtl1s 8 parts. 
Dread th of the right foot on the joints at the roots of the 

toes, l fourth 6 pat'ts ant.I two-thirt.ls. 
Length of the right a1·m from the head of the deltoid to 

the tip uf the elbow, 6 fourths 3 parts. 
1•·1·om the tip of the elbow to the centre of the Wl'ist bone, 

4 fou1·ths 10 parts ant.I two-thirt.ls. 
Thickness or the right arm, taken in front, 1 fourth 6 

parts ant.I one-thi1·t.I. 
Ditto in profile about the middle, 2 fourths and one-third 

of a pal't. 
Thickest pa1·t of the right thigh in profile as near as can 

be take11, 3 fourths 5 parts ant.I three-fuu1'lhs. 
'J'hickncss of the rigl1t knee ditto to tho centre of the pa

tella, 2 fum·tlis and two-thirds of a part. 
Thickness of the calf of the leg in profile, 2 fourths 2 

parts. 
Thickness of the small of the leg in profile, 1 fourth 5 

parts and a fourth. 
Total length of the Apollo, including fonr parts to the 

head, and measul'ing down the centre of the body, S2 
fou1·ths 2 pai·ts. 

Borghese Faun. 

From the bottom of the right car to the pit between the 
clavicles, 4 fourtl1s. 

Total length of the body from the pit between the clavi
cles to the bottom of the belly, 8 fourths 3 parts. 

l.eo5tb of the ri5ht thigh from the poiut of the ilium to 

the centre of the patella, 9 fourths 2 parts and one
third. 

Length of the right leg from the centre of the petalla to 
the sole of the foot, 9 fourths 6 parts. 

Breadth of the shoulders just below the head or the del
toid, 8 fourlhs t part. 

Breadth of the body below, measured on the obliquus 
descendens, 5 fou1·ths 2 pa1'1s. 

Utmost breadth of the right thigh. measo1·cd from tho 
bottom of the testicles, 2 fourths t O parl• and a hall~ 

Breadth of the right knee across tl1c patella, I fourth JO 
pai'ls and a hair. 

Narrowest pai·t immediately below the knee, I fourth s 
parts. 

Thickest part of the calf of the right leg, 2 fourths I pai·t; 
left leg ditto. 

NaJ'l'owcstpartjust above the anclr, 1 fourth. 
Broadest part of the ancle from centre to centre of each 

bone, l fourth 4 par·ls ant.I a thil'{J. 
Narrowest part of the instep immediately under the an

cle bone, 1 fourth 
Ditto of the left ditto, I fourth I part and a half. 
Utmost length of the right foot, 4 fourths 7 parts anti 

thne fnnrths; ditto of the left foot, 4 tuu1·ths 7 pa1·ts. 
Lrngth f tl1P ltft arm leaning from the shoulder to tlie 

point . f th' elbow, 6 fourths 8 pa1'ls and a thil·d . 
Ditto of t~c l'ight ~s nca" as can be guessed, G fourlhs 5 

parts. 
From t~1c elbow ditto to the centre of tho wrist bone, 5 

fourths and half a pai·t. 
Utmost thickness of the left arm across the centre of the 

bleeps, 1 fourth 1 O part~. 
Breadth of the left wrist across the ccnll'e or the bones, 

I l'ourth 3 parts. 
Thickest part of the thigh in profile from the most pro

minent pa1·t of the glutreus, 4 fourths 4 parts. 
From the bottom of the same glutreus, mcasuret.1 hol'izon~ 

tally from bark to front, S fourths 6 pai·ts. 
Thickest part of the right knee from the head of the pa

tella, 2 fourths 2 parts and a third. 
Ditto of the calf of the right leg, 2 fourths 2 parts and a 

third; lell leg ditto. 
Thinnest parts immediately under the knee, I fourth 11 

parts and a half. 
Thinnest Jiart of the right ancle just abcvc tlH' instep, I 

fou1·th 6 paits and a half. 
F1·om the ccntrn of tl·1e innel' ancle to the sole of tbe foot, 

1 fo111•th t part and a thirt.1. 
Length of the 1·ight le!;' from the he•tl of the patella to 

the instep, 7 fourths 8 pal'ts and a half. 
Ditto of the left from the centre of the patella, as near 

as can be guessed, 7 fourths s parts and a half. 
From point to point of tl1e ilium, 4 fourths. 

Sleeping Fa1m, (Bctrberini). 
Distance from the right ear to the Jlit between the clavi

rlt>s, 3 fou1·ths. 
Lengih or the neck from the bottom of the chin to the 

pit between the cla,·icles, J fourth 9 part-; and a half. 
Frum the said 11it t . the pit at the bot tum of the sternum, 

2 fou1·ths 6 parts and a half. 
Total length of the body from the said piC'to the bottom 

of the belly, 7 fuu1·ths I part. 
Len3th of t!le left thigh in ita restored state from the. 
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point of the ilium to the top of the patella, 9 foul'ths 7 
}>a1·ts. 

F"o1n thr top or the patella to the sole of!he foot, B fourths 
IO parts and a half. 

Brratltli of th~ f,ce from ear to car, as near ~s can lJe 
mc.t~ur·ed, 2 fourths 5 par·ts and a l1alf. 

D1·t·.t1llh of tile neck from side to side, 2 fourths t part. 
Dittu of the Bl'east from pap to pap, s fourths S parts 

and a half. 
Brradth from point to point of each ilium, S fourths 11 

]J<tl'fM and one-thir·tl. 
Fl'Om tl1r pit at the bottom of the sternum to the navel, 

2 fourths 6 parts and a half. 
Utmost thickness of the thigh across the head of the 

1·edus, 5 fou1·ths 2 pa1·ts aud a thirt.I. 
Utm11st thickness of ti.Jc body atras!i the paps, 6 fou1·ths 

':l puts. 
N anowrst part of ditto at the bottom of Ihe ribs, 5 fourths 

5 11arts and a half'. 
L e11gtl1 uf 1he arm over the hrad, from the centre of the 

head of the humel'Us, as 11ca1· as can be found, to the 
ti11 of the elbow, 6 fourths. 

Leugth of that arm below, from the tip of the ellmw to 
the C.tllh'C of the \\fi~t, 5 fuu1•ths and OllC·tliin.J of a 
)Jal'!. 

Utmost t:1ickncss of the body from the most prominent 
11a1·t of the brea!)t to tho trapezius bl'llin<l Uduw the 
shouhlrr, measur\!d in a right line, 4 foul·ths 8 paL·ts 
and a hall: 

F'1·1i1n tht• l10llow part of the rectus before, a little above 
thl' ua,·el, tu tht' sac1·u-lumbalis behind, mcasu1·ct.1 in a 
1·ight line, 4 tuu1·ths i pa1·ts and a half. 

'I'hicb.ness of the arm from the Cl'nt1·e ul' the biceps to the 
t1·iceps ht'hind, 2 fuurtlis and a lialf a part. 
N. B. The ti11 of the l"ight elbow; all the left arm be

low tl1c deltoid; all the right thigh and ll'g, with so 
much of tht• left thigh as i" hetwecn Urn h1·oatlest part 
uf Llir 1·rctus and its i11sc1·t1on at the knee, (all of \\hich 
is antique, togrthcr "ith a part of the sol ams, gastc1·oc. 
ncmius, ant) pt>1·uud '' ithuutsidc of the leg) and all the 
othrr 11art or that leg and foot, have hceu restored by 
Bernini. 

Laocoon. 
From the bottom of the rigl1t ca1· to the pit between tho 

cla\'irln, 3 fourtl1s J pa1·ts and one-lbird. 
From ditto of the ll'ft ear to tlie said pit, 2 fourths 10 

parts and a half. 
From the said pit to the centre of the pit at the bottom 

of the sternum, 3 fom·ths 4 pa1·rs. 
Fl'llm 1hc pit ditto to the top of the navel in a stright line, 

3 l'oLll'tli:> 4 par·ts. 
}"'rum the top of the navel to tl1e privitirs, 2 fourths 8 

parts. 
Frum lhe point of the ilium to the centre of the patella 

of the left I high, 9 fourths 8 Jiarts. 
From the 11oint ditto of the l'ight thigh to the centre of 

tilt> patrlla, 9 fou1tlis 2 p;11-1s. 
From the rt•ufre of lhc left p;;trlla to the instep or anu

lar ligamr11I, 8 f1•u1·ths 2 p:irls. 
Fro111 tht· sai11 puint at the i11s1cp to the bottom of the 

ht·rl tlilto, I fuurtli 11 p~u·ts. 
L.,1g1h nl the rigl1t kg lrmn the centre of the patella to 

1hc iustr11, ~ fuurtl.s 9 1ia1 ls and a <1uartcr. 

From the said point at the instep to the bottom of the 
heel, I fourth 5 parts. 

From the pit between the clavicles to either i>ap, 3 
fourths 2 pa1·ts and thrcc-fou1·1/1.i;. 

Lengl11 of toe lclt arm from the hea1l of the deltoid to the 
tip or the elbow, 6 fou1·ths 7 pa1·ts au<l a qu.trlt 1" 

Frum tl1e tip of the said ell.tu" to 1he c~nt1·~ of the joint 
of the \\'1'11't, 5 fourths 1 pa1·t anti a half. 

Length of the back of the hand from tho centre of 1 he 
wl'i t to thejointul'the miJtlle fiugcr, 1 fourth 4 parts 
aud a third. 

Leugth of the first joint of the middle finger, I fou1·th ancl 
lpai·t. 

Thickness of the neck in front, about tile middle, 2 
fourths S parts. 

Dhtance a1.:1·oss from pap to pap, 4 fourths 2 parts and 
two.thirds. 

Breallth of the body measured hDl'izontally ac1·oss the 
nippiest 6 f'uurts 5 parts and a hall'. 

B1·eadlh of ditto mcasut'ed f101·iz .111tally at the narro\\ est 
part across the bottom uf tile J'ibs. 5 fuu1·ths. 

Breadth across 011 tlJt~ ilium im111c<liately u11<lc1· tlie ubH
q u us de:- t:c11de11s, 5 fuu rths 4 part'I. 

Thkkncs~ of the Jcrt thigh 111~a.su1·et.1 across the centre of 
the t·cctus, S fourtlis S pa1·ts anti une.tliinl. 

Tltii.:kncss ut' llie knee ml'asured across the centre of th6 
patdla, i fourth 11 µarts and a half. 

'l'hick.uess of the 1·ight ditto, l fout·th 1 i parts and a 
hall. 

'J'11ick11css of the calf of either leg, 2 fourths 2 parts. 
Thickness ul' tile smallest part just aho\'C tin~ anclt>, t 

fout·lh and half a JHU't, 
Ft·om centre to centre uf the left ancle bone, l fou1·lh 5 

paL'ts; right, ditto. 
N al'l'owest pa1'l uf the in!;tepjust under the anclcs, I fourth 

and two-thirds of R pal't. 
Ilreadth of the foot from the ccnt1·c of tlir joint at the: 

rout of the g1·cat toe to ditto of the little um·, t fu111·th 
11 parts a11d u11c.tl111·tl. 

Tliicke,!,t 110u·t of the left a1·m mcasm·ed aC'1·os<:; tl1e ceutt'C 
of the bicrps, 2 fourths 2 pal'ts and one.thi1·tl. 

Ditto oftlrn saitl a1·m meai.turl'd on the ~upiuatorjust be .. 
lo'" the elUow, l fotu·th 9 parts an<l a half. 

Bl'eadth across the wrist measured from the cenh·e of Uto 
juim, 1 fuu1·th S parts. 

Breadth of tlu· hand mt•asurcd upon the joint at the rool9 
ut' the fin~ns, 1 fourth 10 p:u·ts and two-thinls. 

'l'hil kncss of the bod~ in pruf1h• measured from the cen. 
t1·r of the 11ectoral musde to the most pro111i11e11t part 
of the tl'"J>l'Zrns hrhind, 4 fuurlh1.1 9 parts. 

Thin11rbt part of the body in p1·ofih· mcasul'etl just abore 
tile 11avl'). 3 fourths 6 pa1'ls a111! a lrnlf. 

Tl1kknc8s uf the k1we from the lieail of the ~astcrorne ... 
~1;~:1 ;.o tile ccutre of the patella, 2 fourths 6 1nuts and 

Thirko,t part of tho calf ol the right lrg in 11rolilt", 2 
fuurths 4 parts. 

Thinnt·'t pai·t ol tho small of the le~ le~ in inoldt, I 
fuul'lh 6 parts. 

Le~,?..t!'t ·;~c'.h: ~:~~.S~~t/;·.~';.~sthe heel to the top of the 

Total lrn~th of the fig ·11·1 of th• Laocoon, allowing 4 
fourths !or the bead, a01l measuring frum the bottoUl 
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of thr- chm to the pit l>rlwt>t•n the rhivicJrq, nm.J from 
tl1rnce. f'nllowin~ with the utmost Pxartnrss the line of 
the rcntrr of the botly. then mrac;11rin.i:; on the centre 
nr the left thio;h (after having fot1111I the point by lay. 
int.; a rule arrnss from the bottom of the belly Jlaral. 
Jcl with thr two points or the ilium). and SO <loWR the 
centre or the patella, an<l upon the leg to the sole of 
the foot, 54 fourths. 

Laocoon's elder son. 
F'rom the bottom of the left car to the pit between the cla

Yirlrs, 2 fourths 11 parts. 
From ditto of the right car to the sai<l pit, 2 fourths 6 

parts and a half. 
From the said pit to the centre of the pit at the bottnm 

of the sternum, 2 fourths 7 parts and a half. 
From the centre of the said pit to the centre of the naYel, 

2 fourths 7 parts. 
From the centre of the navel to the privates, 2 fourths 

1 parts an<l one.third. 
From the point of the rignt ilium to the centre of the 

patella. 8 fourth• 7 parts and a hair. 
From the centre of the patella to the in•tep, 8 fourths 1 

part. 
From the said instep to the bottom of the heel, 1 fourth 

8 parts am.I one-third. 
Fl'om the centrr between the davicles to either pap, 2 

fourths 10 parts and three-fourth•. 
Di;tance from pa1> to pap, 4 fourths 5 parts and one

third. 
Ditto from point tn point of the ilinm, s fourth• 4 parts. 
Length of the left arm measured from the head of the 

humerus. as nrar as ran be guesRrd. to the tip of the 
ell.low, 5 fourths 8 pa1·ts and two-thirds. 

From the tip of the elbow to thf' centre or the wrist 
bone. 4 fourths 7 parts antl ,.,.1e-thirtl. 

B r·oad est part nf the body measured across the paps, 6 
fourths 4 parths. 

N a1Towest part of ditto measu rc<l across the bottom of 
the rihs. 5 fourths 3 parts. 

Breadth nr the lrndy mcasurrd upon the ilium immediately 
11111.kr the obJiquus dcscerulens, 5 fourths 7 parts and 
a half. 

Thickest part or the riglrt thiith in front. arross the cen
tl'c of the rrdus. 2 fourths 7 parts and a half. 

Thickness of the knee arross th e centre of the patella, 
1 rnul'th 11 parts ancl onr-third. 

'l'l1ickrst part of the calf of the lrg. 2 fourths S parts. 
Thirk11 rss of the small of t!itto just alJove the ancle, 1 

fou1·th I part and a half. 
'rid<. k11t•ss nf tl1c anrlc frum the centre of each hone, 1 

foul'th 4 parts and a quartrr. 
llroafk~t par·t of the right font across the joints at the 

1·uu1s of the tors, 1 fourth 8 pat'ts. 
Thi\ kncss of tlw upper a1·m in nrofilc arr•oss the middle 

or the bic.-ps. l fo111·th 11 parts anti a half. 
1li1tn of the linn·1· arm just below the cJbow, Uitto, 1 

fourth 6 1rn1·ts. 
J'lri1 knrss (,r tire r·ight thigh in profile, 3 fourths 4 parts 

and Jhl'l'C"-fo111·1Jiq, 
Ditto of' tire krlt'e <liito from the centre of the patella, 2 

rou l'ths 6 pa1-ts. 
' I hick ncss ol' the calf of the leg ditto, 2 forrrtlrs 4 par-ts. 
'1 nitknf>S ju•l above the ande ditto, I fut. th 5 JJai·ts. 

Thickness of tho hotly in lll'ofllo from tho most Jiromi 
nrnt part of the pectoral muscle to the trapezius be
hind, 4 fourths 3 parts and a half. 

Narrowest part of ditto measurod a little above tho na
vel, 8 fourths 3 parts. 

Total lrngth of the figure measured down the centre, 
allowing 4 fourths to the head, and obsrl'Ving the same 
method as with the foregoing statue of the father, 30 
fourths exact. 

Younge1· son of Laocoon. 
From the tip of the right ear to the pit between the cla

vicles, 2 fourths 8 parts. 
From the said pit to the pit at the bottom of the sternum; 

2 fourths 8 parts. 
From ditto to the right pap, ! fourths 8 parts. 
From the pit bctweeu the clavicles to the bottom of the 

belly. 8 fourths. 
From the point of the right ilium to the top of the pa

tella, 7 fourths 9 parts. 
From the top of the patella ditto to the sole of the foot, 

8 fourths 7 parts. 
Length of the right foot frnm _the heel to the great toe, 

4 fourths 2 parts and onc-thn·d, 
Breadth of the narrowest part of the body in froat at the 

bottom of the ribs, 4 fourths 2 parts. 
Thicknrss of the thigh measured across the centre of the 

rectos, s fourths and half a part. 
Thickne"8 of the calf of the leg ditto, 2 fourth• s part•. 
Thickness of the smallest part of the leg just above the 

ancle, 1 fourth 2 pa .. ts. 
From centre to centl·e of each ancle bone, 1 fourth 4 parts. 
Thickness of the body from the most prominent part of 

the pectoral muscle to the trapezius behind, 4 fourths. 
Narrowest part of the body just above tire nl\'cl, 2 

fourths 9 parts a111i two-thirds. 
Thickness from the most prominent part or the glutarns, 

to the point of the ilium, 3 fourths 8 parts and a half. 
Thickess part of the thigh in pl'ofile about the crntre or 

the l'Cctus, 2 fourths JO parts and two-thirds, 
Thickness of the calf of the leg, 2 fourths~ parts. 
Thickness of the smallesl part in profile, I fourth 5 parts. 
Length of the arm on the body from the head of the 1lel-

toid to the tip of the elbow, 5 fourths 6 parts aud two
thil'ds. 

F1'0m the tip of the elbow to the centre of the wrist bone, 
4 fourths 5 pal'ts and one third. 

From the joint or the wrist upon the the exten.;:ores com
munes t•> the joint of the middle finger, 2 fourths '9 
parts. 

~Ieleager. 

From the left ear to the pit between the rla.•irles, 2 
fourths 10 parts aud a half; from the right ditto, 2 
fou1·ths 9 parts and a half. 

From the pit between the clavicles to the bottom of the 
belly, 9 fourths. 

From ditto to the centre of the pit at the bottom of tire 
sternum, 5 roul'ths. . 

'From ditto to the pap on the 1·ight brea•t, 4 fourths 1 
part and a half. 

Length of the right thigh from the point of the ilium to 
the top of the patella, 9 foul'ths. 
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From the top of the patella to the sole or the foot ditto, Frnm pap to pap, 4 fourths 1 O parts. 
9 f'ourth!J s parts. Fl'orn point to point of the ilium, S fourths 10 parts and 

Distance fr11u1 p.a.p to pap, 4 fourths 2 parts. otll'·lhi1·d. 
Broadest part of the body measured across the paps, 8 B1-eadth ufthe face from ear to ear, 2 fourth 3 parts and 

fourths 9 parts aud two thirds. two tliinls. 
Narr·owest pa1·t of ditto measured at the bottom of the Thi< knrss of the neck about the middle, 2 fourths I part 

1·ibs, 5 fourths 5 parts. and a llaJf. . . 
Breadth of' the hips rnrasurecl on the ilium immediately Broadest part of the shoulders from deltoid to dclt0<d, 8 

under the obliquus dcscendens, 5 fout-ths 7 parts and • fourth 9 p:wts and a half. . 
a half. Na1·1'""est part of the body at the bottom of the ribs, 5 

Thickest part of the thigh measured iu front, 2 fourths 10 fourths 1 part. . . . . 
parts and one· tl1ircl. Dread th measured on the ilium 1mmcdiatcly uml~r the 

Thickness of the right knee across the cenh·e of the lla- obliquus descendens, 5 fourths 4 parts ancl a hall. 
tclla, I fourth 10 parts and a hall'. Ditto of the thickest part of' the left thigh across the 

Thickest part of the calf of the leg, 2 fourths 1 part and rrctus, 3 fourths I part. 
one-third. Dillo of' the 1·ight ditto, 2 fourth 11 parts, 

Thickness of the small of the leg ditto just above the 'l'hirkncss of the left knee across the centre of the patella, 
anclc, l fou1·th. 1 fo111·th 11 pa1·ts. 

From centi·e to centre of each ancle bone, I fourth 5 Ditto of tbe right ditto, 2 fourths. 
parts. 'l'lnckness of the right leg at the tbickest part, 2 fourths 

Length of the right foot from the heel to the tip of the S 1iarls. 
tor, 4 fourths and 9 pal'ts. From centre to crntrc of the ancle bones, 1 fourth 4 

Broadest pa1·t of the •aid foot from the joint at the root pa1·ts and one-third. 
of the great toe to ditto of the little toe, l fou1·th 9 parts. The foot is not antique. 

Breadth of the face from eat· to ear in front, 2 fourths Length from thr head of the deltoid to the centre of the 
3 parts. rigl. t elLow. 6 fourths 2 parts anti a half. 

Ditto of the neck ditto in front about the middle, 2 F"rom ditto to the centre of the wrist bone, 4 fourths 6 
fourths and half a pa1·t. parts and a half. 

Length of the amt from the head of the deltoid to the tip F"rom the centre of the wrist bone to the joint of the 
of the elbow, 6 fourths 11 parts and one· third. little finge1·, 1 fou1·th 6 parts and a half. 

Thickest pa1·t of the arm measured in front across the Bt·cadth of the body in profile from the shoulder to the 
bice11s, I fourth 7 11a1·ts and a half. most IH'omincnt bre;,st, 4 fourths I 0 pal'ts and a half. 

'l'hickuess of tho arm in profile from the biceps to the Nart·owest part of the body at the bottom of the ribs, 3 
h'iccps bl'ltind, 2 fou1·ths 1 part and three.fou1'lhs. fuu1'ths 4 pa1·ts and tlU'ee fourths. 

Ditto of the body measured from the most prominent Thickness f1·om the most prominent part of the glutreus 
1rnrt of the pectoral muscle to the trapezius, 4 fourths to the bead of the 1·ectus ditto, 4 fourths 1 par·t. 
6 parts ancl one-tlti1·d. Thickest part of the thigh about the middle of the rectos, 

>la1Towest part of the body in profile ditto, just above 3 fourths 5 parts. 
the na\•d, 3 fourths 7 parts and one-third. Thickest part of the knee ditto, 2 fourths 3 parts. 

Thickest 1iart of the thigh on the rectus just under the Thickness of the a1·m ditto about tltc middle of the breasts, 
gluheus, 3 fourths 4 parts and one-third. 2 fourths 2 parts and one-third. 

Thickness of tbe knee in profile on the centre of the 
patt•lla. 2 foul"ths 2 parts. 

Thirkrsl pa1'1 of the calf of the leg in profile, 2 fourths 
2 parts and U1ree-foul'ths. 

Smallest of ditto, I fot11·th 4 parts. 
Breadth from point to point of the ilium, S fourths 9 

pa1·ts nnd two-tlli1·ds. 
Total length ofthr figure, allowing4 fourths to the head, 

and nwas111·i11~ do\\ n the Jinc of the centre of the 
body, tlirn la,1 ing a line pa1"allel with the points of 
the ilium, and llH'as111fog down the middle of the thigh 
to lite sole of' lite 1•igl11 f.,ot, st fourths 4 pa1·ts. 

.81ttinous. 
From Ute bottom of the left car to the pit between the 

rJa, irlf'~. 2 fo111 ths 9 pal'ts. 
From the )lit hrhH'fll the rl:n icles to the pit at the ~ot-

tom of tl1l' br1•,1st, 2 fourths 10 parts and two.thirds. 
J'1·om 1litto tu either pap, 3 fourths 4 parts. 
Fl'Um ditto to th .. uottom of the belly, 9 fourths. 
F1;7.t~~-~h~'.1int .,f the ilium to the centre of the patella, 

}'rom ditto to the sole of tbe foot, 9 fourths. 

Germanicus. 

From the bottom of the chin to the pit between tl1e cla
' ' icles, I fourth and two-thirds of a pa1·t. 

From the tip of each ear to the said pit, 2 fourths 7 
parts and a third. 

Frum the pit between the clavicles to the bottom of the 
belly, 9 fourths exactly. 

From the point of the ileum to the centre of the patella 
or the left leg, 9 fou1'1hs 3 parts. 

From the centre of the patella to the sole of the foot or 
clitto, 7 fourths 9 parts and a third . 

Fro111 the pit between the clavicles to the pit at the bot
tom of the sternum, s foU1·U1s 3 parts and a half'. 

From ditto to the right and left J>ap of the breast, 3 
fo111·ths S parts and a half. 

From )lap to pap, 4 fourths 5 pa1·ts and a half. 
From point to point of earb ilium, (in their oblique situ

ation) s fourths 10 parts. 
From ear to ear measured across the face, 2 fourths 5 

parts and a half. 
tltmost thickness of the neck in front, 2 fou1·tbs 1 J>art. 
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}'ro111 lhr pit lil't\\C't'n Hi e rbi,·idcs to lhe kft shoultler 
1111·a..,l:n1I hur izn1tt<'ll), 4 ro urlhS 4 p3t'l'i. 

}'rnrn lilt' gr~·at ll'l1r h1·11 :l'I' of llic left tl1igli to the .most 
111·u n11m11t part uf tl :c 1-igln th i:;h mca:,uu:d hunzon .. 
tall), 5 fourths 9 parts and 011l'-half. 

'l'hid .. t'~t part uf the l'ig l1t t111sh mcai,ured horizontally 
<HTo .. s lht' mi1hHc ol thl' n-nu:,, 5 Jou1 lhs. 

Ditto ul' the Ith dittu tu11ti1111i11g the sa111e horizontal 
line,!? fou.-ths 8 11011·1s. 

flight ldl l'l' unoss tile nnti·c of the patella, 1 fourth JO 
11a1·tl'>; kft di1to, ditto. 

'Thickest pao·t ,,f the calf nf the 1·ight l<'g, 2 fo111·ths 1 part 
aml a l1all'; tlillo of the !lit, 2 tout·tlib aml a ll111·0 of a 
11art. 

Tt111111c;t part nf the anrlc of the left leg, I fourth I pao't 
and a l'ourtli; 1·i g: li1, uilto. 

Tl1id .. cst 11art of the aucks from the centre of bone to 
bunr, l fuurlh 2 parts and three-fourths. 

'l'hilkl'~t part of U1e right foot from tliejui11t at the root 
of tl1 c gl'cat loe, 1 Ju11l'th 9 parts. 

Ditto, dit1u of the Jett foot, l fourth 8 parts. 
l"l'um the htad of the deltoid n1uscle to Liie tip of the right 

ell.lo\\ ml·;u,urcd \\ilhin, i11 front, 6 fourths 2 parts. 
F"rnm the tip ol the ell.low to the rentl'e ol the t.lna at the 

.-iglit \\T1st, 4 lourths 4 par;s aml a half. 
Frm11 tl1c head uf llie <lelto1d to the Jclt cl!Juw, 5 fourths 

9 parts and a half. 
'l'hi< k<·st 1·:u·t nf the body from the mo&t prominent pao-t 

of the \ll'do1·al muscle beforr, to tlit.· most i>ro11111 .e11t 
pa1·t ul' l11c scapula, taken lio1·izontall) iu p1·tifih:, 4 
luurths 10 parts and a half. 

Nano\, est parl uf tbe body 111easun·d just above the na~ 
\'c l, S fourtl1s 6 pa1·ts. 

From the hollow of the thigh at the hrad of the 1·cctus 
1.lt.•furc, to the mu:--t JH 0111i11L·nt pal't of the g,Ju1reus llc
l1i11t.l, 4 fom·ths 2 pans. 

'l'hi < kest 1oart of the o•ight thigh mrasm·e<l below the glu
treus, 3 fuu1·tl1s 5 pa1·ts ant.l a half. 

Thicknrs.s of the right kure in pl'olilc from thr centre of 
tl1~ patella tu the hollow bt'l1i11c.J, 2 foul'llis 2 }Jal'lS and 
a half. 

Thickest part of the calf of thr right leg in prufilr, 2 
tou1·ths 2 parts; ditto abo\'e the a11de , I fourlh 5 pa1·ts. 

Length of the 1·ight rout, 4 fou1·ths 4 pao·ts au<l three· 
fourths. 

'J'l:ickc&t part of the right ao·m from the bicr1>s to the tri· 
t.;t•ps, l tuul'th 11 pa1'ls and one-lhirc.J. 

'.Brua(kst pa.1't of the wrist from bone to bone, 1 fourth 
!! parts. 

'l'hi< kr;t part of the neck taken in profile, 2 fourth•. 
Far th"<' grratrst n11111bt·1· of the so mm h ac.Jmii·ccl Gre

cian !!latuel') l;1y, fol' a long snies of )ears. b111·ictl um.Jcr 
tht> ruius of ({nmr. Tht' r .. 1111win!4 is a l..11·iet' account of the 
Diswv<ry of se"Veral ef the most celebrutuL statues, or 

gro11ps, in vuriou.s pu.rts of Rome. 
1 .. Tlir rqut>stl'ian statue or l\l. Aurrlius \\as found on 

thr Crelian hill, nrar th~ p1·cfient church of St. John La
teo-an, in floe (l" ntifi«atr of S1x1us IV. ( 147t to 1484) 
\\ho placed it in that arNt. }\lwut the )t"ar t 540 it'' as 
1·emovL·d to th e -capilol, un der the di1·ectiun of .Michael 
A11gf'lo. 

11. The torso of ll<-rculPs in the Ycttican, "as fount! 
in r.lic CamlJO lie .1<'1uri, iu tlie time of Julius U. 
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III. The group of l111· J.ooroon was <li<ronred in f11e 
\' it11 ·J ard or Gualtini, 11('31' thL· bal hs ol 'l llu'i, IJ) Frlix 
de l• red1s, in 1s12, as 1·~<.:01 ded un his tomb in the clnm_· h 
or Aoa l:O'li. 

JV. 111 1hc t·rign of Leo X. thr Antinou~, nr Mtrcury 
nccu rd 111g tu\ 1SlOl1ti, \\as found ou the .t:squilinc hill, 
m~n r the chm·ch of St. Martin. 

Y. Leo was hk.e\\ise successful in recovering from. 
oblirion the Vruus callrtl tic Medicis. h was Jo1nuJ iD. 
the po1'Lico of Uchnia, l.luilt by Aug11stus, urar the 
'l'hralre of .Marc.:cllu~, in tlll' 1nodl·1·11 fi'est lu•ria. R"· 
UJ11\·ed to the gallc1·y at} lun·11cc b) Cosmo UL in 1676. 

VJ. The culu~sal Pomp~·) of the S[Mda palace, \US 

found <luring the punlilicate of J ul111s 111.(t 550 to t 555) 
ucar the churd1 ol St. Lo1·enzo in Uama~ru. 

VI I. Tl~c llc1·cuh's, ancJ tl1c g1·oupe of lli1·ct', Zdlius, 
and An1ph1on, callt•u u ll tol'u," IHI\\' aL.ftl.MJi!rs, \\t•re dug 
up in the baths ut Cu1·acalla, am.I placed in the t'arih·sc 
11ah1ct·, al.lout the 1111t1clle uf the sixll't·nth rcntu1·y. 

"Ill. The Apollo llelvi<lere, aud tloc Gladiator uf the 
·villa ll01·glH'SP, \Hre taken from undt'r the 1·11ins ot the 
palace aull g;.u·dcus of l\ern at Autiurn, 40 iuik!i froin 
Romr, \\ hc11 tlw Casino was made thCt'C by cardinal 
llurghc~e, uurioog the 1·cig11 nf Paul V: (16U5 to t621.) 

L\ .• Soon afk.rwarcJ, tlic slee111ug Faun, now lu the 
Barbtl'llli 11alace, \\as fuuu<l Ul'id' the mausoleum of lla
u1·rnn 

X The .Mirmillo Expirans, or Dying Gladiator of 
tl1c raJHtol, was c.Jug up 111 the ga1·dcns of Sallust, on the 
I•incaau J11lt, now the Villa llu1·glu·se: it wa .. purchased 
by Benedict the 14<h of ca1·d111al Lodo1·isi. 

XI. The small liaq111c1·at<·s aud the Venus of the Ca
pitol wc1·c found at 'li\ oli i11 the same rc·ign. 

XII. 'l he Melragcr, once in Lhe Picc:hmi collecti011, 
now in the Vaticau, \\as fouud ne1t.1· the clnU'ch of St. 
ll1bicna. 

STATUTE, in its gcneo·al sense, signifirs a law, or
dinance, drrnc, &c Stalule, in our la\\s and customs, 
mu1·e immediately siguifirs an act of pa1·Jiament mat.le by 
the tl11·ee l'State::i ol' the realm; and surh 1'lli.i.lutes are 
eithrr puhlif', of which thl' cu111·ts at Wt·stmi11st1-r must 
take not1n·, \\ ithout Jileadiug lhl·m; 01· thry are spf'dal 
aud pr1valt', which last must be pleaded. h is held, that 
a public statute, matle in attfrmadon of the cnmmon law, 
exlcuds to all times aflc1· the making thercor, ;1ltho11gh 
it mentions only a l't:'lllt'dy fur the pa·escn t; ancl wi11·rr a 
thing is gi\'en ur g1·a11ttU b)" statull', all 11e .... t·ssa1') iuci· 
de11ts a1·t> at the same ti111e g1·a11tecl "ith it. '[hr moJolt na .. 
tural rxpos1tion of a statule is, to cnusti ue mu• part by 
another uf lhe same statutr, Uccau~e that best t•xpres-;cs 
the intent of the makers; also statutrs, in general, ought 
to be expounded 1n supprl's:mrn of the 111isrhil-1', and f'or 
the advance.ment of the 1·eu1ei.ly drsignN.I by any statute, 
yet so that no innocent pe1·son may sulfl'1' or 1·t•c·e1vr any 
damage therelJ~. It is held, that statutes will contiuue 
in fo1-ce, though the rl'Cut·tls of' thrm aa-r cl rstroyrd, &.r. 
But if a statute is against l'Casun, 111• inipossible to be 
performed, tlie same is voul 111" eutn·.,r· 

\Vhen a statute is l'epeakd, all arts donr undt-r it, 
while it was in force, are guo c.J; but if at b decla.t'ed null, 
all thl.'80 arc voi<l. Je11k. 2SS. , 1il. 6. 

''here a statute, befurc pt-l'JH l 11al, i1., r1111•in11rd hy an 
affirmative st~tute, fol' a ti111e, tlu::t dues noL aruouut to a 
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tepeal of it at the en1l of that time. Loru Raym. 
39~-f llerr two arts contradirtory to earh other, are passrd 
in tl1e same session, the lattc1· only shall take effect. 6 
Mod. 287. 

STATUTE MEllCllANT, is a bond or record, arknow. 
ledgcd before one of thr finks of the statute merchant, 
and lord mayor of the city of London, or two merchants 
of the said city, fol' that purpose assigned, 01· before the 
mayor 01• wa1·den of the town, or other disrreet men for 
that purpose aissigued. Tllis recognizance is to be e1_1. 

tered on a roll, whkh mu!"it be double, one part to remarn 
with the ma)OI', anti the other with a clcl'k, who shall 
write with his own hand a bill obligato1·y. to which a seal 
of the king for that pu11>nse ap11ointed. shall be affix(•d, to· 
getl1er with the seal of tht• debto1·. 2 Bae. Abr. 331. 

The design of' tliis sPrurity was to promote and enco1~r
age tl·ade, by providing a sure and spf'edy remedy t~r 
merchanL-st1·ange1·s, as well as nativrs, to t•ecove1· then• 
debts at the !lay assignrd for paymrnt. . 

But though the statute-merchant seems first to be ltl

trotluced, and wholly calculatrd, for the ease and bcnrfit 
of met·chants, as the name itself imports; yet they were 
not long engrossed by them: for other men finding from 
their own obse1·vation, that they have much of the same 
natu1·e with judgments in Westminster-hall, butob_tained 
with less troubllj and rxtH'nse, out of rrga1·d to their own 
intert•st and quiet, easily ft-II into this way of1·ontract
ing, and IJy (.kg1·N•s it rame to be improved into a com
mon assurance, as wr find it at this day. 'Wincl1. 83. See 
INSUUANCF., 

STA'l'U'rE STAPLE, is a bond or J'ecord, acknowledged 
befo1·e tlrn HHt) or of tlrn staplt>, iu the presence of all Ol' 

one of Ilic constahll"s. But "''"'statute sta1>le, as well 
as statute ml'l'Ch:tnt, are in a great measure become olJ
soletc. 

STATUTES. or STATUTES SESSIONS, otherwise called 
petit sessions, are a ml'ctiug in every humh-ed, ufall the 
shires in England, whl're by rustnm they ban bN•n used, 
whereto lilc constahks and others, both househohle1·s antl 
servants, repair fo1· thr drbating of tl1ftt•1·rn1·es bet'H'en 
masters and snvants, the l'alin~ of se1·,·ants' wages, aml 
bes to" ing sucli 1wopla in service. as b(•ing fit to serve, 
either r1 .. f'tp;ir to seek ur get masters. Stat. ;; Eliz. c. 5. 

STAn;, musir, the fi\'e liorizontal and parallel lines on 
and between \\ hiC'h tile nfltt'S are J1larcd. 

Guido, the g1·cat improver of' the. modern music, is 
said by some to have first usetl the slave; but others give 
an eal'lil'I' datr. to its int1·ful11ition. Kircher· aftfrms, that 
in thcjl•stlil's lib1·ary at M Pssiua he found a Greek man
uscript of 11."m"" mol'e than s1·vr11 hundred )Pal's 11ld, in 
which S(lllll' of' the musk \\as w1·ittl•n 011 staves of eight 
li 11rs, ma1·kC'd at the Lcgi11ning with t··i[.;'ht Greek letters; 
the nub's, or 1·athe1· 11oints, were on tlw li1ws, but no use 
was made of the sp1u·rs. This, lwwenr, at most, only 
dl•pl'ivcs Guidi') oft he OJ'iginal invention nf the stavr, and 
stifl lraVeS hilll the Cl'rdit of its grc.,t i1TIIJl'OVPllle11t by 
l"Cduciug it lo fi\'C lines, and emph>)'ing both Hues and 
spaces. 

STAUROLITE. in mineralogy. This stone has been 
fouutl at A11drcasbc1·g in the Ilartz. It is crystallized, 
and the form of its crystals hns induced mineralogists 
to give it the name of cross-stone. lts Cl'yslals arc two 
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four-sicleu flatteneu prisms, terminated by fnnr-sicleu PY· 
1·amids, in1tTsecting each other at l'ight angles; the 
}Jlanc of the intersection passing Jo.ngituclinally th~ough 
the p1·ism. Sometimes these pr1s.ms occur ~olita1·y. 
Pl'imitive form, an octahedron with isosceles ~r1a1_1gular 
faces. The faces of the crystals st1·iatecl long1tudrnally. 

Its texture is foliated. Its lustre glassy. Brittle. 
Specific gravity 2.33 to 2.36. Colour milk-white. 
When heated slowly, it loses 0.15 or 0.16 pa1·t.s of its 
weight, and falls into powder. It etfCJ'vesces with ~u
rax and microcosmic salt, and is reduced to a gret'111sb 
opaque mass. With soda it melts into a frothy white 
enamel. 'Vhen its powder is thrown on a hot coal, it 
emits a greenish-yellow light. 

A specimen analysed by Westrum was compose<! of 
44 silica 
20 alumina 
20 barytes 
t6water 

100. 
Klaproth founu the same ingredient., anti nearly in 

the sam~ proportions. 
A variety of staurolite has been found only once_, 

which has the following prope1·ties: 
ltslustrn· is pearly, 2. Specific gravity 2.361. Co

lour brownish-grey. With soda it melts into a purplish 
and yellowish frothy enamel. It is composed, acconl 
ing to Westrum, of 

47.5 silica 
12.0 alumina 
20.0 barytes 
16.0 water 
4,5 oxides of iron and manganese 

100.0. 
STAY, in the sea-language, a strong !'ope fastened to 

the top of one mast, and to the l'oot of that 11ext befoJ'e 
it, tow:u·d'i the prow, serving to kee p it fii·m, and pre
vent its falling aftwards or tuwal'ds tile poop. All 
masts, tup -masts, and Oag-stan·s, han~ thei1· stays, ex
cept tl1r sprit·sail top-ma!5ts. That of the main-mast is 
callnl the main-stay. rn1e maill · lllast, r.·we-mast, and 
thHse belu11ging to them, have also back-sta)S to pt·e .. 
vrnt their p1tcl1ing fon\.ards or ovnbua1·d. 

STEALING, tl1e frautlulent taking away or another 
mau's goods. with an iutent to steal thi·m, against, or 
without, tlie will of him whose goods they arc. See 
BURGLARY, LARCENY, and Ronnettr. 

S l'lo:AM. See WATER. 

S·rEAM ENGlNE. See ENGINE, stcnm. 
STEATlTES, in minrralog;. U'iually aino1•phn11s, but 

sometime.s c1·;stallizetl in six-sided p1 ·is111..: , lts tex1111·a 
is commonly eal'th): specific gravity 2.G l tH 2.i9; feds 
g1·eas)·; seldom adhe1·es to tile tongue: colour \\hitl' or 
~l'C), with a tint uf other colcrn1·s; the l'oliat('d g1·rrn. 
Does not ml'lt per sr before tlic IJluwpipt'. 1'11r1'(' are 
three varieties: spec imens an'llJ zed by Kla11ruth aud 
Chenc\·ix, contained as full1J\\s; 

Hy Klaproth. By Chcnevix. 
59.5 s ilica 60.00 •iliea 
30.5 ma,guesia 
z.s frou 

28.50 magnesia 
-s.oo i\ltuui.na 
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5.5 watc1• 

98.0 

2.50 lime 
2.25 ii-on 

97.25. 
STEEL, a car1rnr<t of iron, or that metal combined 

"ith a small po1'tion of carbon. Sec IRON, 
STEERAGE, on board a ship, that part of a ship 

11ext below the quarter-deck, before the bulk-head of the 

g1·l•at cabin. where the stcrrsman stands in most ships of 

war. See the next a1·ticle. 
STEERING, in naYigalion, the (lirrcting or a vessel 

fr 1m one place to anal.her by means of the helm and rud

der. He i~ hrlll the best &terrsman who rauses the least 

motion in putting the helm over to and again, and who 

best kc-cps the ship from making yaws, that is. from run

ning in and out. There a1·c th1·ec mrth11ds of steering: 
1. By any mark on the )and, so as to ket-p the ship even 

by it. 2. Dy the compass, which is by keeping the ship's 

hrall on such a rhnmb or voint of the compas~ as best 
leads to port. S. 1..,o steer as one jr;; bidden or connrd, 

"hich, in a great shi[I, is the duty of him that is taking 

bis turn at the helm. 
STF.LLA RIA, slichwol't, a grnus of plants belonging 

to the clasf! of dcrandria, and order· of h·igynia, and in 

tlir natural system arranged under the 22d order, cary. 

oph) lie re. The calyx is pcntaphyllous and spreading. 

1.'hCl'e arc five petals, rarh divided into two srgmrnts. 

'l'hc caps11lr ic; oval, unilorular, an1l polys11crmous. 

There arr t ;-- ~prcic!<i; tl1rrc of these arr British plants. 

J. Ncmornm, IJroad leaved stichwnrt. 2. l:lolnstea, grca. 

ter stichwor·t; it is common in woods and hedges. S. Gra· 

minra, less stii'hwol't. The stem is near a foot high. It 
is frc,111rnt in clry pastures. 

STELLATE. See BOTANY. 

STELLE RA, German gronndsel, a grnns of plants 

belonging to the class of octandria, and order of mono~ 
g:ynia, and in the natural system anangrd under the 

31st ortlt•r, vepreculre. There is no rnl)x; thr corolla is 

quadrifid. Tile stamina are \'ery sho1·t; 1hrre is only one 

seed, which is IJhr.k. The species arp two in numlJer, 

11as'irrina and rhamarjasme. 
STi,:M. See BnT.<NY. 

STE~1 nfa. ship, th~t m.lin pi t•ce oftir;-hrr wliich romcs 

brnclin.; frnm the keel below, wherr it is scarfed~ as tlH·y 

call ir, that is, pieced in; and r·isr~ compassing right 

before the forrcas11e. This stem it is which guides the 

l'ake of the ship. and all the bu .t-eutls of tl1e J>lanks are 
fixrd into it. This, in the Sl'rti1in of a fi1·st-1'ate sl1ip, 

is callee! the main stem. Ser S111r BUILDING. 

STE:i\DtATA, in thr histn1·v of inserts, are thrre 

smooth hemispheric dot.,, plarrd generally on the top of 

the hrad, a.o;i in most ofthr hymrnn1ltr1 a and otht•r das1.;es. 

STE.MODI A, a grnus of 11hrnt~ belongin~ to the cla~s 

didynamia, ancl or·df'r of an~in'>pt•rmia. 1t.nd fo the nat

ual SJcttem ran.gin~ under tht· 40th nrtlrr. rrrc:ionatre. 'I he 

calyx is quinquepaJ·titr; tlw c·oi·olla bilaliiatrd; there :ue 

fnur stamina: earh of tlit> fiianH'nt'> is bifid, and they 

)1a\'~ h\.!l anthnre. ' J'he rapsult' is hilorular. There 

are lii ur specirs, ht>1·hs of thf" East aud " ' rst Indies. 

bT~: :\OG<CAl'HY. The a1·t of st1·11ography, or 

sl1 nrt-ltan1I "riting. was known ~ml prarfised by most of 

fh t' anri r nt 1 h-iliud nation~. The t--:gyptians. who \P•re 

distinguished for leal'lling at an eal'ly period, at fil'st CX· 
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pressed their wor1ls by a delineation of Rgu~cs called 
hieroglyphirq. A morecnncic;e modeofwritingsePms to 

have been aftcrwat"cls introduced, in which only a part 

of the symbol nr picture was dr:\wn. This answer·ed 

the purpose of short.hand in some degree. After them 

the Hebrews, the Greeb, and the Romans, adopted dif
ferent mf'thods of abbreviating· thrir words and sentences, 

suited to their respective languages. The initials, the 
finals, or radicals, often served for whole wol'ds; and 

various combinations of these sometimes formed a sen .. 

t.ence. Arbitrary marks were likewise employed to de
termine the mraning, and to assist legillility; and it 

srems probable that eve•·y writer, anct e'ery author of 
antiquity, had some peculiar method of abbreviation, 

calculated to facilitate rxpt·esqion of his own sentiments, 

and intelligible only to himself. 
It is also probablr, that some might by these means 

take down the llPads of a disrourse or oration; but ft>w, 
very few. it is presumed, rould hal'r followed a ctprak~r 

through all tlte meauders of rhetoric, and nott•d witli pre

cision en~·ry syllablt> as 1t dr•>pt from his mouth, in ama11-

ner legible C\•en to thrms<'h·cs. To arrh•e at pr1fertion 

in the art was rrsrl'\ed for more modrrn times, and is 
still an acquisition by no means general. 

ln every languag~ of Europe, till about ihc r1osr of 

the 16th century, the Rom•HI plan of ahbreviati11g (viz. 
substitutiug the initials or radirals, with the h1·lp or a1·
bitrary charactns for words,) appears to have been em .. 
ployed. 'rill then no 1·egular alphabet had been invrnt

cll exp1·rssly for ste11og1·aphy, '' hf'n an English ge1111r .. 
man of the name of Willis invPnted anil puhlishcd one; 

since which we have had a multitude nf othrrs by Ma

son, Gurney, Byrom, Palmer, &c. &c. The following i~ 

extracted from Dr. Mavo1·'s treatise on the art, which 

has met with general approbation: 
11.ulesjor o,.thography in SeonT HAND. 

1. All quiescent consonants in words are to be drop

ped: and the orthography to br tlircctcrl only by the pro

nunciation: which being known to all, "ill render thili 

art attainahle IJy those who cannot s11rll with precision 

in long haucl. 2. \Vhrn tlie :ibsrnce of consonants, nut 
entirrly dormant, can br easily known. they may often 

be omitted without the least obscurity.'· s. Two, or some

timf"s more consonants, ma)", to promote greater expe

dition, be exchanged for a singh· uue of nt'arly similar 

so_und; and no ambiguity as to the mraning ensur. 4. 

When two, consonants of the samr kind or same sound 

come together, without any vowel bctwe<'ll thl'm, only 

one is to he exprrssrd; but if a vowel or vow1•ls inter~ 

vrne, both are to be "r·ittrn: 011ly obser,·r, if they are 

prrpe1ulicular, lirwizontal, or obliqur, line~tt, they must 
only he drawn a Nize lor1gr ,. than usual; and cl1araru·r11 

with loops must have the c:i1zc of theil' heads <hu1bled. 
See l'latr. CXXIV. 

Might is to i..1r writtt"n 11ut, fi.;ht fit. marhine mn.3l!in, 

enough emif. laui;h lrif. prophet pr~fet, physirs, jisiks, 
through thro'. forrign jnrf'n. c;on·rrign so'Ceren, p..,alm 

sam, rrceipt resel. "1·ilf' rile. \night 1·it, isla11d ilt&ntl, 

kna\'rry, nai:e1·y, tf"111ptat1nn te111tatie11, knifr nife, stick 

silk. thigh I/ii, honottr n,,mu·, imJictmt>nt inditement, ac

q 11 ai11t aquni11t. rlrn nco kao.~. &r. 
Strength sl>-enl/1, I ni;lh lentli, frirndship Jrendsl1ip, 

connect r..onek, comm.uu.lmeor, comanment, conjum:t ce:a. 
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jutt!, humble /mmlt, lumber !umer, slumber s!umer, num
ber nu1"tr, exemplary exemlary, &.c. 

!locks rox, acts, ahs or a.-v, facts faks or Jax, dis
tricts distriks, or distrix, affects ajeks or ajex, afilicts 
ajliks or ajlix, conquer, konkr, &r. 

Letter leter, little ltlle, cmnman<l comand, error eror, 
te1Tor teror, &c. But in remember, moment, sister, a11d 
such like \\ ortls, where two consonants of the same name 
ha\e an inlc1·vcuing vowel, both of them must be \\'J'itten. 

Thc5e four rules, with their examples, being carefully 
co11sidercd lly the leat'Dcr, will leave him in no doubt con
tel'lling the disposition and management of the conso
nants in this scheme of short-writing; we shall the1·ef.1rc 
pl'ucccd to lay down rules fur the a11plication of the vow· 
els \\ith ea~rn and expedition. 

I. Vowels, being only simple articulate sounds, 
though they are the connectives of consonants, and em
plo) cd in cnry woi·d and eve1·y SJ llal.Jle, arc not neccs
sa1·y to !Jc inserted in the mitldlc of words; because the 
cousonauts, if fully pronounced, with the assista11cr of 
conucctiun, \\ill always disco\ el' the meaning of a wol'd, 
aud make the writiug perfectly legible. 

2. If a VO\\Cl is uut strongly accented in the inci
pient syll:illlc of a wo1·d, or if it is mute in the final, it 
is likewise to be omitted; because the sound of the inci
pient vowel is often implied in that of the first conson:iut, 
'°' liich "ill con~c•1ucntly su1•ply its place. 

3. But if the vowel constitutes the first or last syllal.Jle 
of a word, or is strongly accented at its bl·ginni11g 01· 
end, LI.at \'U\\Cl is lUll'iuually to lrn w1·itten. 

4. 1f a \\ ord bt•gins ot· cuds with two or more vowels, 
though separated, 01· whC'n tlie1 e is a coalition of VO\\ cl-;, 
as iu c.li11tithougs aud friphtho11gs, only one of them is to 
be ex111 .. ·sscd, whith must be tllill which agt·ccs Liest with 
the 111·onunciation. 

5. 111 monus) llalilrs, if thry begin or end with a YOW· 

el, it 1s al W<lJ s to Uc inserted, unless ~t.e vowd is e mute 
at the end of a "ord. 

Sudt are the gcncl'al pr·inciplcs of this al'l; in vindira· 
tio11 and suppurt of whirl• it will be m·edless to ofl'cr a11y 
a1·gumcnb, when it is considei-ed that lH'evity and rxpc
d1tiun are thr chkf uUjec-ts, if consistent with lrgi!Jility; 
and the subsequent -;pl•cim1·n'i in the 01·thography ncon1-
mc11clcd, wilJ, we hope, !Je sufficii'nt to sh11w that there is 
no l'cal tldic1cnc-y iu tile last mentionetl particular. 

Ht.• who md us m~t !Je etl'lll. ,.;rt, 11tl m11pt11t. Jt is Olll' 
dty, as 1·t11I, lrn~, to s1·v, Iv, ml oliy hm. A mn th' \\ ll 
a\ tl Lim, slid lrn sl'kmspk in al las axns, nd ntln wth al 
J1s 111t to pis cvry Udy. J ''ti nt frrn any k11x11s wth a 
nin wllt) hd no l'gnl l'r· 11111!-.ll': ntlir wd 1 Liiv a mn who 
lod uns 1ld 1110 a Ii. Unr i• uf al thugs the mst tlrklt to 
prsrv 11trnsl11I; 11d ·' 1111 on:i IU]>chd, lk tlie ciisly of a wmn, 
mr dl111s wtli its \\lltll l"ltl'. Wth gll m111·s, h.niplsns ml 
an n1J pit adl's, 111ny 111k a fgr in the w1 l, \\ l1s urntl al.II ts 
\HI sk1·sly hv 1·sd thin al.Iv tlia 1·11k of a ftmn. ldlns is tho 
)J1'11t of a thsn<l msl'rlnc;, wch al' n' r flt by tlie udsta·s: it 
is a pn ml a (H1">lnunt or itslf, ml IJ1·11 . .;s wnt Jill bg,.y in 
it., trn. \ 1'lu is the frst thn.~ tin slul lit• r:;'l'lld; 11 is a 
rw1·U uf itsll'; 111ks a 11111 l'SpJ...tl.JI hi', nd wl 111k lam etrnly 
bp) l1rftl'. Pl'll b a mst 111·11'1s p-.,11, "ch ) t ws plutt.1 liy 
h\'11 111 ur ntr, to J'b ur l'mlsn tu 1111tt g1·t nd wrthy k1·kti·s 
or a\.n!i, tu xt in us a ..J fr "lit is rt nJ g-; t, 11d a ldl.Jl 
ndgu~n gn"it u111·srs 11cl \Hkrs uf an,)' k111.l of nkty: in· 
&~rt, tu wk us >I a pr1>r vlu "l'" urshs, nd d•1>s a wrlhls 

fto, hu eu xltd. 'flos fr pt·ol is a vrtu, nd my gstly be 
kid a grtns of sl. Ilt prd, lk othr l"'"• gul'ly bes upn 
rng ol.Jgks, 01· is apld in rng pr111·sns. Hu kmn is it to 
sea rtch wlim eny vs hs l'lld1·d ms1·1.JI, mJ evry fly 
kutmtlJI, vlng hmi-lf on !is Iii l.lrth, nd l.J"itug ths ilst1 s 
nssttrs, of whm he nhrls nthng lit the um or ttl! ns11trs 
\\ho if thy nu him. wd d-;11 thr dpndnt wth k11tmt. ll ut 
al prd of ths srt is fly, ntl evr tu Oe a' dd. 

As tlie \\hole ol' this art dl·pends upon a regular mC'thnd 
aml a sim11le ·alphabet, we lta\'e nut 011ly c11dea\oui·ecl to 
establish tl1c fo1·111cr 011 satisfactory pl'inciph~s, I.Jut ha·re 
been careful to ap111·01n·i:ite, acco1·ding tu rl1e comyara
tive f1·eque11cy of thcil· occu1·1·rncr, such charartel's for 
the letters as, afte1· rc11eatcd tl'ials ant.I alterations, were 
conc.cived to be the be:-.t adapted for· dispa1ch. 

The short-ha11d alphabet 1·011sists nl' 18 distinct cha 
racters (viz. l\\ o fol' the vuwl'ls and the l'l!St for the 
consonants) taken from lines anti scmicit'rular curves; 
the formation and application of which we shall now ex.
plain. beginniug witl1 the vowels. 

For the tlu·t•c fi1·st \'owds, a. e, anil i, a romma is ap. 
propriatcd in diffl'l'e11t pusitio11s; a11d fnr the otht.•1· three. 
o, u, and y, a point. The comma a1hl point, wltcn ap-
1>lied to a and o. i., tu be place1I, as in the Plate at the 
top of the 1wxt r:haracle1·; wht•n for e a11d Ut opp.1site to 
tl1e middle; anti when for i aud y at tht• bottom. 

Tit is anangemcnt uf the \'m\cls is the most simplr and 
distinrt that can lie easily imagine11. IJlau•.., at til e top, 
the milldle, and the bottom of c ha1·a r tc1·s, which make 
three diffe1·c11t positious, aa·e as casil) distinguished l'rnm 
one anotlic1· as imy tline St'liat·ate charattns rould br; 
aud a romma is 111ade with the same facility as a puinr. 

Simple Jines may be 1.1ra" 11 fo111· diffl•rcnt wa) s; per .. 
p<'mlicular, horizontaJ, aml with an angle uf alrnut forty. 
j)\-e deg1·res to the 1·ight and left. An as<'c111.1i11g ol.Jlique 
Jinc to the 1·igl1t. "hich "ill lie pe1-fcctly t.li ·,ti11ct from 
tin• rest \\lien joined to an.\ othrr rlrnracte1·~ may Jike
\\ise bcadmittct.J. Tlicsc characters !Jcing tlie simplc:-. t 
in naturt•, a1·e assignetl to th11se five c-u11<:;011a11ts '' liid1 
must fr<'£[UC11tly O('cur, fiz. l, r, t, c ha1·t.J 01· /~, and c 
soft ors. 

Every circlr may he ,Ji,'i-ff.{>-6 with a pcrpemlkular and 
lia1·izontal !in<', so as to form likewise four distinct cha
racters. Tlicse being the next to lint's in the simplicity 
of their formation, we ha rn appro1ll'iated them for b, t4 
11, and 111. 

The characters expressing nine of the consonants are 
all perfectly tlistinct from one anothe1·; eight ouly remains 
wluch are nret.lful, viz. j. g, or .i' h, 1J, q, -v, w, and x, to 
find characters for which we must have recourse to mis.
ed curves and Ji11es. The characters "hich we have 
adopted a1·e the simplest in nature al'tcr thus~ already 
applied, admit of the easiest joining, and lend to pre
serve lineality and beauty in the "riti11g. 

It must be obsel'ved tl1at we havf' 11t1 character f 1r c 
when it has a ha1·rl sountl, as in castle; 01· soft, as in city; 
for it naturally takes the sound ,,f k ors, which 111 all 
casrs will be suflki r nt to supply its place. 

R lik.r\\ ist.· _is i:11resentctl lay tlu· same rhararter as l; 
ouly "1th tl11s ll1tft.·rc11re, r is w1·itt.•n "ith ~uc-h an as· 
<:ending stroke and l \\·ith aclesrrn1ti11g; "hit'l1 i\alway'i 
to lie known from the mannrr of its uriiun with tl1 t.' ful
lcm ing character; but in a fe\\ monos) IJabl('S, w ht.·t't' r is 
the only consonant in the word, antl consec1uently slaw.IS' 
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aln""• it;, to be made as is shown in the alphabet for 
llislinction'-; sake. 

Z, as it is a letter seltlom employed in the English 
language, aml only a coarser and hartlcr expression of 
s, mu'it be suppliet.I by s whenenr it occurs; as fo1· Zc
de/.:iah, v.-ritt.• Sedelduh, &c. 

The prepositions antl ter·minations in this scheme are 
so simpk, tnat the greatest 1Je11efit may be l't'apetl from 
tlirm, and ,-ci·.) little troulJle rcquire<l to attain them; as 
tht· inc ipirnt letter 01• the incipient consona11t of all the 
prcpositiou:s, a11cl or sernral ol' the tcl'll1inations, is used 
to rx111·css the whole. llut althouKh in the Plate suffi
cient spccimrus arc given of the manner of their appli
cat1011, that the learner of less ingenuity 01· more slow 
11crccplion may h~l\'e every assistance, we have subjoin· 
ed the following 1lircctions: 

1. The 11repositio11 is always to be written without 
joi11ing, )Ct so nca1· ai; plainly tu show what ~''01·11 it be
Jongs tu; and the best way is to observe the same order 
as if the whole was to be conncctC'd. 

2. A preposition, though the same letters that cunsti
tute it may he met with in the middle or end of a wol'd, is 
never to be used, because it would expose it to obsul'ity. 

s. Ohse1·ve that the preposition omni is ex11rrsscd by 
the "·owel o in its proper position; and for anti, anta, 
ante, hy the rnwel a. which the ra,Jical part of the wm·d 
will easily distinguish from being only simple vowels. 

'"£he fi1·st rule for the p1·cpositio11s is (allo\\ ingsuch ex
ceptions :tS may be seen in the Plate) to be obsl'!'vcd for 
the terminations; anti also the second mutatis nmtamlis, 
except that wlicucver sis, sus, sys, cious, tious, and ces, 
occur, they are to be expressed as directed in the fourth 
rule fo1· the cnnsonants, whether in the beginning, mid
dle, or end of wo1·ds. 

4. The ti·1·111inative character for tion, sion, cwn, cian, 
tian, is to !Jc rx1J1·rssrd by a small circle joined to the 
nearest lt>ttcr. and tunied to the right; and the plu1·als, 
tions, sions, cions, cians, tians, tience, by a dot un the 
same sille. 

5. The terminative rharacter for ing is to be ex
pressed lik<'wise hy a small circle, but drawn to the left 
hand: and iis plurnl ings by a dot. 

6. The plural signs is to be added to the terminative 
chararters when 11rcessary. 

7. The st•paratrd terminations are 11ever to be usr<l 
but in pol)SJl!al.Jk~, 01' WOl'f!S or more syllablrs titan nm·. 

Thrse dirrrtiuns dulJ oltscl'\'ed, tugetlie1· witl1 a JH·r,. 
Jlel' attentio11 tn tlie rn.i;ra\•ed plate, and a 1·ega1·!1 to 
what has gone brfurr in this a1't, will pui11t out a 111clliod 
as concise and cl1•gant as ran be c1esi_l'l.·d, for rxp1·cs.,i11g 
the most frrq11r11t and ln11gri;f prc,ms1tions aud tnm1na
tions i11 the ~..:11glish Janguttgr. I• it should lu• tlinu~ht 
nerrssary to ini 1·<·a~e thrii· numlier by the addition of 
othr1·s. it \\ill be an eas) mat tC'I' 1'111· any one of tl1e IC'ast 
disre1·n11u·11t to do i:,o, by 1H·ocCl·di11g ou the prinq1lcs 
llefor1· l:iitl llo\\11. 

~Tt-~P of the mast and capstan, in a ship. is that pic•rc 
of timlwl' \\ hn1 1111 1111· masts 01· rapstans sta11d at l>••ttum. 

STt-:PllA1'1UM, a g-r1111s of the rnonogynia 111·dr1·, 
in the pc·n 1amh·1a clas-, ol' plants, and i11 tlir 11atu1·al mr
thutl 1·a11ki11g 11ndt•1· thr 47th ol"ln. stellat~. The ralyx 
is m•1no11h)ll1111s. t11rbi11ah·d, and q11i11quC'pa1·1itt': tlac· rn. 
1·01la is monopctalous, fuunel-shapcd, lrnving its tubes 
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curved and vrn!ricose; the prricarpium is a bilocular 
bc1Ty, containing two seetls. Oattened on one sitlc, and 
rountl on the othc1·. Tliis genus 1s nearly allietl to that 

:rn~~f::1~~·:~~ :~·!1:1~·~;.s1:;.~ ~~l;~~~·ii~~. viz. guianense, 

STl':llBKch.IA, a gc1111s of th• class and order po
lyand1·ia monog.)nia; the cal.)X is three or five vah'ed• 
corolla tl1ree 01· tive petalll'tl; 1 aps. corlirosr; serds in~ 
tt·icatt-; nothing 111 pulp. Tl1uc is one species, a shrub 
of Gui:.rna. 

STERCULIA, a ge11us of plants belonging to the class 
dotlccandria, antl ort1e1· of 111· n .gy11ia, etnd in the natui·al 
systl·m 1·anki11g undel' Liit' SB h order, 1ricoccere. The 
Ci"ll)X is quiuqut'partite; tl1e1e is no rorolla; the nect. is 
bell·sha11ed; germ pc.diceJit-d~ ~nd the caps.ulr is quinque
lol'u~a1·, and many.seeded. 1 h1·1·e are eight species

1 
an 

furt'1g11 plants. 
STI<:HEUGRAPUIC PROJECTION. Sec PaoJEc

TioN. 

STEREOGRAPHY, the art of dra\\ing the forms 
and figu1·cs of the solids up:m a pla111·. 

STl':REOMETRY, tl1at part of gromrtry \\hich 
teal'hes how to measures >lid bodie-;, that is, to fi11d the 
solidity or snlid ?'H1tcnt of hollies, as globes, cylinders, 
cubes, vcssrls, slups, &r. 

STERl':OTYPE PRINTING. This is •aid to be an 
improvement in the art, aud was i11t1ollul'e:l inlo this 
cou1:itry by .Mt'. Ged, of Edin~hut·gh, who, iustcad uf 
1ypcs or sin.;lc. Jetk1·s, formed a plate for carh separate 
1iagc, from which the wol'k is printed. Wirh the first in
'cntor it did nut succeed; th1111gh the pntensions uf Grd, 
as an inve11to1·, may hf' di~J1i.t d, for pl'ecisely the same 
)ll'inciplc was adoptt>d many hundred years ago by the l:h'· 
~1esc and Japan1·sl·, who fir-,t practised the art of p1fot. 
111,1? br m~ans of wuo!l1·11 blo1 ks. The mode of stereulype 
p1·111trng 1s, first t·• set up a pagr, fo1· instance, in thr l'Oln· 
111011 way, and when it is rendered perfectly rorreft, a 
rasl is taken from it, and in tliis cast the metal for the 
stereotype plate is poured. This metlJOd of printing has 
latdy becu brought into practiC(' by earl Stanhope, who 
seems tu ha' e O\'crcome all difficulties, and to have l'en
d<:Trd the art as per·frct as can be ex1h·cred. His lord· 
sl11p 111tends to make the inventi"11 public. 

STERLING, a teo·m frrqucnt in lfriti•h commerce. 
A pouud. shilliug, 01· pcn11y, ste1 ling. signifies as much 
as a pouud,sltilling. 01·pcnny, nrla,,fiJ money of Gt'eat 
.Hritain, as settled by authol'ity. 

STERN of a ship. usually tlrnotrs all the hindrrmost 
partQ.f hl'I', lrnt J>l"1pr rly it is only the ontmn.st part ahaft. 

STBH.N·FAST, de11oh·s some far;;t1·n ;11.i;-s of rnp1·s, &c. 
l.il'l1111d the st~tn or a sl1ip, to" hirh a i alih: or haws1T 111ay 
bt· lH'uught or fixed, in ortler to hul<l hel' stern to a wharf, 
&r. 

STERN·POST, a g1·rat timber h•t into thr krel at the 
SICl'll of a ship, SOlllt'\\ hat sloping, into \\hit hare (asten
r<J the aftnpla11ks; ant.J on this 11ust, by its pintl and 
gudgeons, liangs !hr 1·1uldrr. 
ST~UNA, the tern, a genus of' birds of the or·der an

s:res. 'l'hl· marks of thi .. g1·n11s arc a strnight, slender, 
puinkd bill, li1wa1· 11oo;t1·il'>, a alen1ll'r and .,ha,·p tongue, 
vr1·y long \\ ings, a ~urn.II bark foe. ;rn1I a fnr'1.etl tail. 
'l'l1er1· ar1· 25 species, acrnt•din~ to 01·. Latham; fll c.ls-
11ia, cayana, sut-inamensis, fuligiuusa, africaua, stuhda, 
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philippina, simplel<, nilotica, boysii, striata, l'ittata, sa
dicea, p1lcata, Juru11do, pan a) a, ci11l'rca, alba, minuta, 
1inen.,is, ausu·alis, metu!J,1lcucos, liss111es, 11igra, and ou
ecura. Three of these uuly are fouml in Grl'at J1l'ita111; 
the hirundo, m1n11ta, and 6ssi11es. ~ee 1-'late t;.X.All. 
:Nat. llist. fig. J77. 

J. The hi1·untlu, t oinmon tern, or great sea-swallow, 
"eighs four ounces um· quarrer; the Jcngth is loua·tecn 
inrhes; the breadth th1l'l.)'; the bill and feet are of a Jine 
c1·i1Us"on ; 1lw fo1·mt'I' t1pl \\ill1 black,strni~ht,slemle r·, and 
sliarp-J>Ointcd; tlie CTO\\ n, anti hind part oldie head, black; 
the thl'oat, and whole u11de1· .. ide or tlie lwdy, wlHte; the 
upper pa1-t, and Ilic co\'erts of the wings, a finij palc-gl'cy. 
'J.' llis is a very co111m1111 species, f1·cqucnts our sca-coc1.sts, 
and banks of Jakes ant.I 1·1nrs dur111g Lhe summc1·, but 18 
most common 1n the 11eigliUoui-lioud uf tin~ sea. 1t is 
found Riso in val'ious 1rn.rts of Europe and Asia, accord
ing to the season; in the suinme1·, as fa1· as 61'ccnlauc1 
and Spitzhe1·gcn, niig1·alrng iu turn Lu the ~outh o( Aus
b·ia aud G1·l'cce. IL lays three ur four eggs abuul the 
n10ntll of J unr, of a dull olive-coloul'. 

'l'hc!-ie are laid am1mg tlrn grass or moss. Tlie young 
arC1 hatd1ed in Jul)' , and qu t the ne·.t ve1·y soou ahu·. 
'l'hey are can·fully f1·1I by their parent.a, amt tly 111 about 
six Wt'41 ks. This bir·d appears to have all the attiuus on 
the \\>a1er wluch the swallu"' has on land, ski111miul:) on 
the :,urfacc, aml seizing on eve1·y insect \\ lurh curnc.; 111 
its \\ay; besides wh1cli, tile tuument it spies a ti.sh in lhc 
watcl', 1t da1·ts iuto tliat element, and sc1z111g its }Jl'ey, 
a1·iscs as quick ly to the phwe lruru \\hicli IL U1ppctl. 

2. The minuta, or s11ialJc1· sea-swallow, \\e1g11s ouly 
two ounf'es fivr gl'ains; tho length 1s eig11t rnc11cs <tllll a 
liall', tho b1·l·adtl1 11i11decn and a IMlf. l'ue b11l b JCi
low, lipt with Ulack; tlio lu1·cheaU and c l1ccks w111tt.\; 
from the l'J cs to llrn bill is a ()lack line; tile top uf the head 
am.I hind part IJlack; tile b1·enst anll under sule of the I.Ju. 
dy l lotlil'd witl1 fl'a rlu·1·s so dosely set tugc1hci·, a11d of 
such an <'X<1u1sitl' rid1 gloss aud so fine a "lute, that 110 
satin ran Uc com1Mrrd to it. These two species arc ve1·y 
di11tatc, anti scc111 unalilc lo bear the 111ctc111c11cy ol Lue 
\\'Cather on our sllo1·ls Uuring \\inter, for we ob::ic1'\C t11c1.i. 
they quit tliell' U1·ceil111g place at t11e appt·uach ui ll, auU 
do nut 1·e1u1·11 till spri11g. flrn m.rnnt1·0, hau111s, .uul tuull, 
of tl111i specie_.,, a1·c tlw ~amc '' llh those ul" the furmcr; 
but Uu·y aJ'(' far l{'S'i uumei·ous. 

3. l'lu• fi -,s1 p1·s, or l.11-.ck teru, is of a middle size bc
twt·e 11 the fi1 SI amt ~cco 11d ~pec1es. The usua1 kn;;;th 1s 
teu 111dll's; llu· IJrt·adth ~4; Lih' \\ eight two oUlll'l'~ .u1t1 a 
lialf. The lirad, n t'l k, l.11·l·ast, a11U l.ldJ.\, as far a:, tile 
, -c1. t, <Uc LJack; lu·yo11d i-, \\ li1tc; till' male ha::. a "illlc 
8}l11t u11dcr it!i c/1i11; thl' bou k aml \\111g:-i are of a cJcCJJ 
as11-c111ou1·: tl1e tail i"i t;lrn1·t <tut.i ltH·kctJ; lite c.xlcrw1· fcalh· 

:~·1(~ 1 :·1.:,~c~ir ~~111:.~~)w:~t1 ~~; tJ~~·,,·~~1t~c~·i1~~!';.;:~1t1~:1:~tcJt1·~·1.:·1·1 \~~~ 
tcr.,, br•t•ed 011 tl1t·11· hanks, ;:t11tl la) tl11·1·c ~mall 1·gg,, ol a 
dCl'jJ oliw -rul11u 1·, lllllt'll spt1llt'll \\itli Lil.1th. . Thc.) arc 
fuu11d during .. p1·111~ au-1 s11m11lt!I' in 'ast 11 .11 11 1Jc1·s Ill the 
frn-, ur L111rd11sl111e, 111.1k1· au ill Lt'l>~<Ull 11111 ·l', aud kcd 
on 1111·~ as \\ t II ,..., \\ .1tn-111 t'L h a11~ swall lish t•.-, , Utt·U:; 
Of lhii; "llt'f i1·.'t lll'l' Sl'l 11 \l' I') l'llll •llt' fi-0111 J,11hl. 

~I l-..lt. Ul' I\~. a J.';' 1111., 111 lls1i l- :; ot Luc unJl'I' ttpo
des. ·1 ht~ .~' 11· 1-. 1 11.11. c 1 1 19. /11·a.1l olJtu::ie. ll'l·th \ c1·y 
Jlllllulc; g11l 111tt1Jbrane O; bud) Culllpt•t:s~cd, \\Jlhuut a1)-
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parent scales: breast, carinatc folclc<l; ·belly pellucid 
'l'he1·c is hut a single species, that inhabits A111erita, liz. 
lliaphana. 

s I t;lt;\'U,\l. See ANATO>JY. 
Sl"k;WARD, a man appo111ted in a place or slcacl. 

and always si,i;nities a principal oftirc1· "tt/1111 hiq juds
tlicLion. Tht' grealcst of these is tlic lu1·d -higli stew:.ml 
of ~ngland; but th11 power of l111s ollicer briug n•ry 
great, of late he has nut usually brcn appointed fo1· any 
lcugth of' tune, but onl) for the dispatch of sn111e sped al 
l.n1s111css, as the trial of some nolll e11Jan in cai,es of trca
S1in, «c. after which liis commission expi 1·es. 

Sl iCKLf,;liACK. Sec GAsTi;nosTEus, 
Si'ICh.S, foot, en Jlrinting, slips ol' 11oud that lie be

tween Lite foot ol tUe page and tho chase, to whi ch they 
are wedged fast Uy the quoins, to keep the form firm, in 
coujunclion with the side-sticks, wl11d1 nre placed at the 
sic.Jc of the page, and fixed iu the same ma1111e1· l.ly mca11s 
ol'quoi11s. 

S l'lt:.MA, in entomology, a spot or anastomosis in flte 
m1u<lte- uf tl1t! w111gs ol' lll"lects 11c,u· tl1c antel'iur mal'gin, 
conspicuous rn tile by111cnopte1·ou5i u·1be. 

::, l'lG.MA l'A, 111 natu1·al histUJ•y, the apertures in dif- · 
ferc11t jJdrts uf Lhe bodies ufin:;ects, communicating with 
the u·ac11cre, or au·- vessels, and set'\ 111g for the otiice of 
rcsp11·attun. 
~lHiMAT!ZlNG, among the ancients, was inflict

ed upu11 slaves as a }Hm1sh~Ut!nt, . IJuL 11101·e frequent !) ao; 
a ma1·k to know tl1cm LI.); 111 wlucti Crt~e it "as don !! IJy 
appl.)1ng a 1·ed··hot 11·011 111.u·kec.J \\ilh cc1·ta111 Ir tters to 
tllcu· forchca_ds, tall a t;.11 r i111pt'tSs1on was mac.J c, a11d then 
p uur111g Jilk rnto Lhe1r lur1·0\\s, that the i11scr1pt1011111i•r!Jt 
IJe the tuu1·c cuusptcuuus. 8tigu1atizi11g, amu11g !'!~~no 

::;:11.~11~i· ~~~~~~11~: 1~~c11;~l.IJ11;;~~~d 111wu as a dtstinguisliing 

. bl lLauU, a grnu• 01 plants belonging to the class 
of ~)) 11c1.11.una, aucJ u1·1icr uf 1.1·rn11ti1'1a. Thc1·e is one fe
matc. ~ ~1c t;ill.) x 1s mo11opli) lluu.,, and almo~t thr·ee
lulJcd. 1oe1·e 1s nu corolla, auJ the Ut•1·ry is globular. 
1 he1:e arc t\\ u species, tile IJumus aud l11a11d1·id, ti·ccs of 
llle .b;a.!)t J11U1cs. 

tile~ c11~~lio~'p~11~~::1~::?;' a~1r::~1:~~1t!>l(~11~~. i~~ 11111f.1i11~gt·~~ 
tcrw.r calyx .oL Li1e lici-1n.11J11rod1Lc J&..1w 1· 1s lripln Jluus; 
the rnt~1·10 1· ts quu111ucl11,;11Ldte amt c~t rlilagiuous: !'he 
cu1·0Jla is lu1111eJ.~1t.i1iqJ aull tjt1ll1tj11d11l. l.'•H'rr arc four 

~~~,~~;~~;i,~~~~~~:iil::c::;;,~;:~:,~j,?~·;:~}2~~,:·,:·,~l,·:~:,:~~I:.::: 
. ::;iJJ ... ult~. ll11s ~L1111c \\,lS li1 ·:,l l~ u·mr1 I i11tn adis-

~1~1~~ 0~~~~~·~c~; ~~~~-e~ii~~:· · ~·u1 · 1111 l'ly 1t \\as Ctlf lbi<lcr-

~t~;i~~0it~)i~1~f.0)Jt~~f !~:f ~:~ 
cd ll·um cat:h otht 1·. :11111 Hl'l' l>Ollll"' :i.l l lk\IOi\·. L ,i:ill'C 
pc ad)• llat•d11c:,~ IUlll'I Ul' lO lltill of zcolitc, \\Juda 
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scratches stilbile. B1·ittk. Specific gra\'ily 2.500. Co
lour peat•l white, or g1·rasy. ruwder lJl'ight white, 
som r li1n1•s with a shatlc of 1·ccl. This po\\dcr, ''hen ex-
1msl!tl to 1hc air, rakt·s and aclhe1·cs as if it had absorbed 
water. It causes syrup of ' ' iolds to assume a g1·cen 
colour. Whrn stilbitc is heated in a po1·ceJain cru
cihlr, it sw<·lls 111, and a."isumcs the coluu1· aw.I semi
t1·a11epare11cy of baked porcelain. By this p1·ocess it 
loses 0.185 of its wl·i.;ltt. lll•f'ore tlie blowpipt• it froths 
like bu1·ax, ant.I then melts into an opaque w111tc colour
ed rnamtl. Docs nut gelatine in acids. !'tot t:lectric 
by 1 ... at. 

Atc.mling to the analysis of Vauquelin, it is com
JlOSCd of 

52.0 silica 
17.5 alumina 

9.0 lime 
18.5 water 

9i.O 

It orcurs most commonly in lava, but is found also in 
pi-im.itve rocks. 

STILL. See DISTILLATION. 

STILLINGIA, a gurns of plants belonging to the 
dass of monc.ecia, and to the ol'de1· of munat.Jclphia. 
'!'he ma.le calyx is hemispherical and mulhflol'ous. The 
corolla is tuhulous, and rrose or gnawed. 'f'he female 
calyx is uniflorous and inferior. The corolla is superior. 
The style is ti·ificl, and the capsule three-graiued. There 
is only one spccit.:s, the SJlvatica. 

STING, an apparatus in the body or certain insects 
in l'onn of a little spear, srning them as a weapon of 
offt-nce. 'rhe sting of a bee 01· wasp is a curious pitce 
of mcd1anism: it consists uf a JJoJlow tube at the root 
whc1·eofthe1-e is a bag full ofsharppenetratingjuice, ''hich 
in stinging is injcdcd into the flesh, through thC tube; 
within the tube, Ml'. De1·ham has obser\'ed, there lie two 
sharp small hrarded spears. In the sting of a wasp he 
told eight bea1·tls on the side of eacli spear, somewhat 
like the bem·ds or fish-hooks. One of these spears in the 
sting, 01· sheath, lies with its point a little before the 
other, to be ready, as should seem, to be first dal'trd into 
the flesh which once fixed by means of its foremost bea1·d 
Hie othc1· then strikes too, and so they alternately pierce, 
der1,cr and t.leeper, their beards taking more aud mol'e 
hold in the flesh; arter which the sheath or sting fol
lows to convey the 11oison into the wound, whirl!, that 
it may 11ierce the better, is drawn into a point "ith a 
3mall slit below that (JOint for the two spears to come 
out at. By means of these beards it is, tliat the animal 
is forced to lra,·e its sting behind it, wlirn distm·bed, 
bc,·ausc it ran have uo time to withdl'aw the s11ca1·s into 
thr scabbal'll. 

STIPA,jealhtr-grass, a genus or(lla•1ts belonging to 
tl1e rlass of trian<lr'ia, and order of dig.) nia, and in the 
Jlatural system l'anging under the 4th 1U'der, g1·arnina. 
The ral) x is bival\'ed. The exterior valve of the Co· 
roll a is terminated by an a'' n; the base is jointrd. The1·e 
ai·e 14 Hpecics. Of thrsr one u11ly is Hl'itish; the pen. 
nata, or common frathc1·.grass. Tl1r beards arc feather
ed. The plant rises to the height or ten inches, S'TO',\ s 
•n wouutains, anll flowers in Jul,r or A11511st. 

STO 

STIPULA. See lloTANY, 
STllHlUI' ef a ship, a piece or timber put upon a 

a ship's kt(· I, \\hen some of he1· kccJ happens to be Ueatc11 
off, an~ tlJey cannot COD\C corn l'nicntly to put or fit in a 
m·w lJlcce; then the.)' patch in a 1,icce of tinalJcr, and 
biud 1t on with an u·on, which gol'S umlt•1· the ~l1111's 
keel, and comes up on rach side uf tl1c ship, \\hl'l'e it is 
naih'c.I strongly with s11ikcs, an<l this tl1ey call a stil'ruit. 

STUt:KING, the clothing or the leg and foot. A;,_ 
cicmly tlie only stockings in •Jsc were made of' cloth, ur 
uf milled stutf.'J, sewed togcthe1·; but since the invention 
of knitting and weaving ~tockiugs of silk, wool, cultun 
thread, &.c. the use of cloth stuck111gs is ubsolelc. '1'11~ 
modc1·11 stockings, whether woveu 01· k11it, arc a kind of 
plexuses, fu1·mt·<l uf an inilnite number of little kuot.s 
called stitches, loops 01· mashes, intermingletl \'t-ith on~ 
another. Kmt stockings are wrought with needles made 
of )Jolblied iron 01· bras!-1 \\ire, "hich iuterwea\ ~ the 
threads, and form the mc:,lit'S the stocki11gs cuusist of~ 
This Ul'cralion ts called kuitti11g, tl1e iuu lll1u11 wlic1·cuf 
is cunuuonly attl'ibutrd to the Sr11ts, on tli1s gruuml, that 
the fi~·st works of_lhis k1111J ca:nc i.'1·um thence. lt is addct!, 
th~t 1t w~s un llus account 1~1at ~hcco111pany ufstocking
kmlters cstabJ1shcd at l'ar1s, in 1527, took ful' their 
11atrun St. 1rim.:rc, who is said tu be a ki11g of Scutlautl. 
WoHn stockings arc orc.Jinanly nl'y fi1w; thl'y are nrn .• 
11ufactu1·cd in a frame, ur machmc of polished iron, tlic 
stl'ucturc 01· apJlal'atus whereof bl·ing exceedingly inge
nious, a1·e J't'}lrescnted in 1.)latc l:XXVI. fig. 225. where 
~ is the stuck.mg frame, 01· rngiuc. 1. Are the trl'aolcs, 
ltkc those of otllcl' su1·Ls uf looms: 2. is the !Jo!J!Jrn of 
twisted silk, &c. fixed 011 the bobbirH~irl', which it turns 
with t·ase to feed the c11gine: s. is the \\hct·l, by \\hose 
motion the jacks a1·e t.lra\\ u together upon the ucelllcs: 
4. is tile silk, &c. \\ hicli r·uns off the bulJbin, a11d is in 
that posture directed up to the needle Lo be looped: 5. is 
the uccdle un \\ hich the stockings arc made acrorUing 
to al'I. 

The loom has rccei\'ed mauy improvements, so that 
stoc_k,iugs ut' all sol'ts cau I.le mat.le un it with great ex. 
11cd1t10n. .By means uf some additional machint'l'y tG 
the common slocking-framc, tlie turned ribbed stockings 
are macle as \\ell as thui;c dune with kuitting-ncetlles. 
Stockiug-loum• will cost frou1 Jirty to a hundl'cd and 
fifty guinras each. 

STUCK-JUUBING, a sprcirs or trade, or or com
rncl'Cial gambJmg, which has arisrn in most states \\hich 
al'e cucumbend with national dellts. It consists chiefly 
in mak111g contracts fu1· sha1·es in the public funds agaim1t 
any cntarn pel'iod of time, wilhout au adua.I traHsl'cr 
of stork being made at the time the l.la1·gaiu is eoudud
ed, a11d gt:uerally without any inkution ul' making a. 
transfe1· at all, the object of the transartiun being to pay 
or rt.:~cin at the time "g1·ced for the tliffcrrnce between 
the 111·~cc the funds may then lJe at, aud lhc price when the 
bal'g~m \~as made. Ag1·ce111ents to delhcr stock at a 
ce1·ta111 }ll'ICe at a future 11cfi11d, b<'gau i11 Eugland about 
tlie year l 69J, in East Jndia slurk, ant.I the practice in
CJ'Cn8ed g1·catly dul'ing the high discuuul upon all go· 
vernmcnt scc1111ties alwut the .) t'a1· 1 G96, in cunsef'1uem:c 
of \\hich an acl was pa~snl for l't><,t1·ai11i11g tl1c ill prac~ 
tiCC!> of bruke1·s amJ !>lVrk -Jo1 IJbui,, lly \\ hicl1 the llUlllbt:t' 
u1' hrokcrs was liwilleu to l uu. '1 be establi.bbmeut or 



STO 

the new East India company, and lhe subsrqucnl union 
of the two Ct1.n11anies, hail probahly g1·eatcr effect in 
h·s111l'lli ng this S}X'cit·s of gambling than the re.qtrictions 
or the act; for \\ hile O[l(lOI tunities for specu)ation exist, 
some mode for car1·ying it on will gcnrrally be found. 
Thus in the year t 720J the f.tllarious project or tlte South 
Sea company offering a strong temptation to speculators, 
slnlk-jobbing was carried on to an enormous extent, 
v..hich ended in the ruin of thousands. "hen tlie mis
rh1ef wa.'i done, a bill was bt·ought into parliamrnt to 
prrvent this '' infam .1 us practire/' th11ugh the expcl'i
ence of the 1>ast migl1t have b1·t'n considnr<l as the best 
scrurity that it ,,·ouhJ nt'vrr again be Cal'rte<l to the same 
hright. The act passt!d wa~ soon found ineffectual, in 
co11s1·f111rnre of v.hich ariotl1e1· bill was br·uuglit in by 
si1· Joliu Barnard in 1732, whir-Ii being rrjrcll'd, it \\aS 
b1·u11glit forwat'd again in I i34, an1t passl'd. It i" stat. 
7 and 8 Gro~ 2. c. 8. arid dl'da1·es all l ontrarts and 
1tgrrern,.nts \\hatso~n1·. li)JOn ''hkh an) p1·1•nuu111 shall 
lJc gfrcn or 1•aid for liberl) to dt.'liver, l'l'CC'ive, acn·pt, 
or 1·t•l'use an)" public 01· joint stock, or othc1· public seru~ 
ritics, or any }J.ll't, :-ilnu·r, 01· intt'nst therC'in. ;rnd all 
wages aml roul..acts iu th(' 11aturc of puls and 1·ef11sals 
to tl1t• then pres( 11t or f11tu1·P p1·irt" of surh stock or se~ 
curities, to tw nlill und void. and U1e n1011cy p:lid thereon 
shall be rcstot·ed, or it may lie reco"ered by artion com
menrcd thet·eon within six months, with tloultlr costs. 

All contracts and agrremt'Hts \\ hatsoever, made or 
entere<l into for l.Juying, selling, as.i;igning. or rran"frr
ring an)' public or joiut stock, or otlie1· pul.Jlic srcut·itics 
"l1aLsorvt'r, or ur auy part, shar·C', or intt·rest therein, 
whHcol' the vcr·so11 or persons coutracting or ttgreeing, 
or on whose l.Jehalf the co11frad or a,;recmrnt shall 1.tc 
made, to sell, assign, and fransfL't' the same, shall not, at 
the time of making surh contl'act or agrcemcut, be ac
tually possessed of, or entitled unto, in his, her, or their 
own name or 11ames, or in u·ust for thrir use, a1·e null 
ancl void to all i11tcnts and purposes whatsoc\'C1'; and all 
and every 1•crsnn '' h;tl'iocver contracting or agreci11g, 
or on whose 1.tehalf, or with whose consenL an) conti·act 
or ag1·rrm<'nt shall be made to srll, assign, ot· t1·ansft'r 
any 11ublic or joint .. tuck or stocks, or othC'r public se
curities, "l1C'reol' trnch person 01· pe1·sons shall not, at 
tl1c ti11H' of making surli rontr.ict or agr·cem•nt, be ac
tually possrsscd of. 01· entitled unto. in tliri1• own name, 
-0r i11 the names of lrustt es to thrir use, shall foi·fcit 5001. 

Nol\\ itlistanding th1·s1· prohibitions aud pl•nallies, the 
practice of stock -j11llbi11g h:ls rontinued, and g1·e:.1tly in. 
CTt'l\St'fl; and though it is Ct'rtainly attt>nded "ith many 
cv il c1111$t'qor1H't•s, it i~ doubtful wl1etl1rr, if possit.le, it 
would lit• 1w>lilir to fll'C\'t'nt it, \\ liilr the public debt 
contimll'S of sut'h eno1·11t '1 US amount; as thr fu1·rr11t value 
of tht• publir fun1ls would fr1·11nt>11tly be ~1·eatly ilt•pressrd 
jJ' it \\Cl'i not s1111porkd hy thl' transartions of thusc \\ho 
makr a rrgular lr;l•le of t.leali11g tlu·1·ri11. 

STOCl-..S, tht• p1.1hlic fuwls of tlic nafion institutPd 
for tl1e pu1·v11sc of JM) ing tile i11tcrest upon loans. See 
J,QAN, 

STOCKS. am r1ng sl1ip-car1~ntr1·~, a frame or timber, 
nnd ,;1·raL 111'5H m•tdr ;1'>h'•l't'. to build pin11acrs. kf'trhcs. 
boat .... 11.1111 ~writ r.;111nll nnfl, ;u11.J sotndi-11r'I small l'r· igates. 
1l1 11f·1· \\e S<t), a sh111 b uu the stocks \\lieu she is a 
l1111ltl111g. 

ST 0 

STOCK", a wootlen machine to put lhc lf'gt; or offtndrr~ 
in, for the securing of tlisorde1·ly pcr~on~ . aml by the way 
of puni'ihmcnt in dh•t>:rs cases, ordamcd by sta111tr, &.r . 
And it is ~ait.I, tl1at ernry viii within the precinrt of a. 
torn is i11dictahlc l"or not having a pair of stocks, and 
shall fo1'i'<'it 51. 

STOIC BE, a genus of thr syng<nrsia polJ'!;amia sr
grcgata class of pla11ts; the ro1·olla of all the fluscuks is 
equal; the pruprr onr i'i m rmopetalous and funnel-shaped; 
the limb is quiuqm fill ancl pi\tulous; tht'l'e i" no pc ril'ar
pil1111; tlie seed, which is cu11tai11rd in the cup, is solitary, 
oblong, and crowned with a long hairy pap. ThCl'e al·e 
nine speriC's. 

STOKESIA, a genus of the synJ;Pnrsia p11l)gamia 
requalis class and 01·der of plants. Tho rorullds in the 
ray are funnel-form, JongL'I', irrt>gular; do" n fuu1·
bristkd; 1·ec~ pt. naked. r1'11ere is 011c sprcirs, a ht'l'b of 
South Carolina. 

STOLE. groom of the, the el1lest g enllrman of his 
majest) 's bed-ch am her, wliose o 1icr an I h .11Mlll' it i" t() 
present ~ml put on his majesty's fir.qt ga1·mr11t, or 1!iliid, 
cnry mornin.~, and to u1·dc1· the tliin,,s in tlu· rli:uuhl'r. 

STOLEN GOO OS. To help 1wuplr to stnll'll gno<I• 
fo1· rew.it•d without appl'eltenrltng tile fclun, is t'dony. 4 
G. I. c. ti. 

Pt·rsu11s ha\'ing or rerri 111 . ., I· :id, il'fm, copprr, brass, 
bell -metal, or solder, k110 \· ir1 . ., t e 'iame to be sloleu, 
shall 1.tP t1·an"11orted. 29 G . 11. ·· . SO. 

STO)IAC!l. Sre AuToMY. 
STOJllATEUS, a ge1111s of fi•hrs of the ordrr npodl's; 

the gc1lt'ric rharartrr is, head comr1·rssed; terth in the 
jaws and palate; bu<.ly oval. broad, slippery; tail fo1·k ... d. 
'J'lier·e are thrre spcciPs. \'iZ. tltr fiatola. body beautifully 
baned, inhabits the ~1l·ditel'l'anran and Red sea~; has 
two stomachs: paru bark .i;ol<l-coluur; belly silvery; in
ha~its ~outh_ AmC'l'ira: and the cumara, back l.Jlur; bl•lly 
white; 111hab1ts the fresh wat('f'S ur Chili; is about a span. 
loug, and not rrossf'd "ith sfl'ipes. 

STOM?XYS, a genus of in•ects of the order diptera: 
the genl'r1c clrnrartrr is, sucker with a sin,.,.fr.valved 
sheath, inrlosing b1·istles, eac-h in its JH't>lJ~~ sheath; 

~~l:~~;;~~~,:~101~~h~:.~a~~~u~6 :~:;i~s~rticulations; antcn .. 

STONE, calcufos lmmanus. Sre CALCULI, and MB-
DICJNE. 

STo!'CES from the atmnsphrre. See METEORIC STONES .. 
STONE!!!. St>e M1N&RAL0GY. 

SToNES "."ND EAnTns, analysis of The onl.Y sub
stances "h1ch rnkr into the cumpusitim1 of thl' simple 
Stones, as fa1· at least as analysis has di..,Co\11·rNI, arc lho 
Six eai-ths, silica, al11111ina, zirT1111ia, gluriua, li11w, anf\ 
magnl'sia; and the oxides of iron, m1tng .1 1wse, nirk t• I, 
cJ11·nmi11m, and copper. S1•ldom O\dl'(' tli:rn four m· fj,·e 
of these substances are found romhinetl togethc1· in Ille 
same stone: we &hall suppnsc . hnwt•\' f•r·, in orch·r· to p1·c
,·e11t un11ecrssary rt'p1·tit1nn"l, that they are all cu11tai11rd 
in the mineral whirh we a1·e going to analJse. 

Lrt 100 or 200 grain 'J of the st1111t' t11 be AnnhsP11, 
prcviouo;;ly t' t"tlurNI to a fim• pr1wde1·, lir mixrd wilh llin·c 
tinws itf.I wri.~ht of pu1·r pota"l'i and a littJe \\ alt•1·. and 
cxp11cwcl in a sih·rr Cl'11riblu to a stl'Ong ht>;\t. '('h1~ hr at 
should at tin.;t bt> a11plird slm,ly, and tlu" mattt'I' sh111ild 
bo co11sta11tly >ti1T•d to prennt the puta.~ from swdling 



STONES. 

and throwing. any part out of the. crucible. When the 
wl.olc watl-r 1s evaporated, the mixture should be ktpt 
fol' half an ho1u· nt• tl11 ec qmu·ters in a st1·ong re<l heat. 

H the malter i11 the c1·uc1ulc melts completely, an<l a11-
pra1·s as Iiqui<l a~ watc1·, .we may lie ce~·tain t!ia~ .u1e 
stone "li1ch \\C an: a11alys111g co1is1sts cl11cily u( silica; 
ff it remains opaque, a11<l uf the cu11s1slc11 cc uf pastt:, 
tlie other earths a1·c more alJunll.ant; if it re1uai11s tn tUe 
fo1·n1 ol' a imwder, alumi11~ 1s the prc\'ahmt ea1·t11: H 
the matter 111 the cruc1lJJe lS of a da.rk or bruw111sh retl 

~1~',~~1~',:n:!ec~n~~·~:~1~
1;~i~ll~ it~~ ~~~;~w!!h i!1·~~n~\:s~~~1~:~:~~ 

chromium. 
'\1lic11 the ct'uciblc has been taken from the fire and 

\\ ipcd on the outside, it is tu be i1Jac.ctl i11 a capsl1l~ of 
porcelain, and lilld "ith water. 'l'l11s wa.te1· !s tu be 1•e
nrwrd, from tllne tu t1111c, uJI all the rnatLe1· 1s deta.che<l 
frun1 the cn1c1ble. ' l he watel' U1ssuh·e;:, a part ut the 
combination of the alkali with tlrn s1lh.:a aml alu1111ua of 
the stonl"'; and if a suttident q u.u1ti~y was u.!sc<l, it would 
dissolve the whole of that co111blilaUtJU. 

l\Iuriatic acid is 11uw to I.Jc puu1·e<l iu till the whole of 
the matter is dis:;oJvl•d. At lirst a tlaky pt"cc1pilate ap
}Jcars, because the ucid cumlum:s with tuc aJkaJ1 which 
kept it in solution. Then au etfel'\'escenrc ta.k.es pla1.:e, 
owing to the decon1po.sition of Sa.Ille carbo~·1ar; of potass 
(oi·mcd dul'ing th~ luswn. A1. the same ume the flaky 
}H'Cripita.te is 1·etlissolvetl; as is alsu t11at part of tlle mat
tn whirh, nut having bucu <hssulv~n 111 the \\ ater, had 
l'Cmaincd at the hottom uf the c.11sh 111 the fo1·m ut' a [l.JW

tlcr. This puwdcl', if it co11s1st::; u11ly of oilica _autl alu1~1i
na, c..lissolves without ctfone.sceucc; I.Jut if J.t coutarns 
lifnc, an effervescence takes }>la~e •. 

1£ this solution in mu.natll and ts colourless, we may 
condutle that it contaius 110 111l'lall1c c1.x.1dc, 01· unlj a 
very small portion; if it.., cul .m· l~ purplish 1·ed. it con
tains manganese; 01·1.u1gc red i11d1catcs tl1e p1Tsc1u.;e of 
iron; antl gulden yellow the pre.sence ul c/Jru1111um. 

This solution is to be 111mr1::d 111tu a cap;:,uJc ul puree~ 
lain .• cnvrred with pc11n·r, and evapo1·ated to Ol',)'ne:-;s in a 
sam.l-hath. \V hen llw uvaporati.,n iti th·awing lowanJs its 
com11ll·ti1111, the liquor assu1nes ~Ile fonn uf jell>· lt 
must tlien be stirl't'd cunsLautl) with a gia.!sS 01· ponelarn 
i·od, in ol'<ler to facilitatL· the uise11gagt:i11ent of the acid 
and water, and to prevent uue part of tl1e matter frutn 
bri11g too much. and another .not bufficiently, dl'ied. 
'Vithout this precaution, the &il!ca auc.1 alumina woultl 
not be completc-l) separhted from eacl1 uthe1·. 

'Vhcn the matter is reduced ali11<1sL to a dl'y powder, 
n J:irgc quantity of p~re water is to Ue pou.rntl on it; ant.I, 
aftc1• exposure to a slight l1ea~,tlte wlioJe 1s to be 1rnured 
on a filt1·e, The powtJe1· "l11cli 1"emai11s upon the filtre 
is to be washed rept"atedly, ull tile \\·att'l' with which it 
has been \\ashed ceases to pncjpitate sih·er frum its so
lutions. 'l'liis powder ;S the \\b i1 fo of the silica which 
the stone ti.mt we arc aualysing contained. Jt mast ihst 
be d1·ied between ful<ls or blotting paper, then heated 
l'ed-hot in a platinum or silver lTudlile, aud weighed 
"l1ilc it is J'et wa.t·m. It ought to be a fine powder, of a 
\\liite col-our, 11ot adhe1·ing to the finge1·s, and entirely 
SHlulile in acids. if it is coloured, it is contan1inate<l 
with some metallic oxide; and shows that the evaporation 
to d1·yness bas been perfomied at too high a temperature. 

To sf'paratc this oxide, the silica must be boilctl with an 
acii.l, and thrn wasl.ed aml tfr1cd as before. 'fbe arid 
solut1un 11111st ht• a.tlllC'd to the watn which passed through 
tile filtrc, aml wl11ch we shall tlt'nominate A. 

Thr watl'ry sol11tion A is to IJt• E'vapnratcd till its 
quau tit.' tlut'S not exceed 30 cubic inches, or nc:wly an 
Engli:..li pinr. A solution uf rarbonat or potass is then to 
be vuu1·eU into it till no m•1l'C n1attn 1n·1 cipitates. It 
ouglit tu lie boilrd a few nwuicnts to enable all the preci
pitate tu fall to the bottom. Whf'n the wholeofthr preci. 
1>itate has r1 ,Jlected at the liottnm, the supenrntant liquid 
is to he ~lecanted off; and wate1· being sulJstitutcc.I in its 
place, the precipitate ancl water is to bt th1·ow11 upon a. 
filtre. Wben the water has run off, the filh'e with the 
pecipitatc upon it is to be plar.rd l.Jetween thr folds of 
blotting papu. When the p1·ecipitate has acquired some 
consistence, it is to be ca1·cfulljr collected by an i vnry 
knife, mixed \\ ith a f)u)ution of pu1·e putass, anti boiled 
in a pm·celain capsule. If any alumina or glucina is pre
sent, they will be dissolved in the potass; while the oth
er substances remain untouched in the fo1·m of a puwtlcr, 
which we shall call B. 

Into the solution or potass as much acid must be pour
ed as will not only satu1·ate the 11otass, lrnt also 
completely l't>dissolve any Jll'f'cipit<tte which may have 
at thst appeal'ed. Ca1·bonat of ammonia is now to be 
added in such quantity that the liquid shall taste of it, 
By this addition !he \\hule of the alumi11a will be pre. 
cipitated in \\hite ibkrs, a11d the gludna wi!J 1·emain dis
solved, providetl the q 11 a111ity of ta1•lmnat of ammonia 
US(•d is not too small. The liq ui!I is now to be filtl'c<l; 
ancl thr alumina which will remain on the flltl'e is to be 
washed, d1·ied, heatetl r1•1\-hot, ancl then wdgh(~d. '"ro 
see it' it is rrally alnm i11a. dis!iinlve it in sulpiJ11l'ic acid, 
a11d add a snffkient quautiry of sulphat ot acetaf of pot
ass; if it is alumina, lhc \\ lioJe of it will be converted in
to nystals •1f alum. 

Let the liquid wbirl1 has passed through the filtrc he 
hii i\ecl fur some timr; and the gli1ci11a, if it contains any, 
will be- pre:cipitatrd in a li~ht pu,\<lcr, which may br dl'i
cd and wei.i.;lwd. When p111·t•, it is a tine, soft, very light, 
ta.c;;klo~~ pow<.l<'r, which tloes not concl'ete when heated, 
as alumiua dues .. 

The t'e8iduum B may contain lime, magnrsia, ancl one 
01· more 111etallic oxides. Let it lie tlissolved in \\eak 
r:ulphm·ic acid, and the snluLiun evaporah·d to dl'ynrsi:i. 
}">our a small quantit~ fir water on it. The watel' \\ill 

dissohr the R11lpliat of ma,gnesi.-l and the 111rtallic sulphat; 
but tlwsuJphat of lime will 1•eruain undissoh:cd, or if any 
portion dissolves, ii 11i::1y lw thrown down by thr acldition 
of a little weak alcohol. Let it lie heated red-hot in 
a crucible, and \'l' eighctl. The lime anioun1s to 0.43 
of the weigl1t. 

Let the solution conlaining the l'emaining sulphats be 
diluted with a largr quantity of wat<>1·; let a small rxcess 
of acid be added; aud then !et a saturated «arbonat of 
potass be pou1·ed in. The oxides of cl1rornium, fron. and 
nickel, will b" precipitated, ancl the magnesia and oxide 
of manganese ,,.ill remain dissolved. The precipitate we 
shall call C. 

Into the solution let a solution of hydroeulphuret of 
potass be poured, and the manganese will be precipitated 
in tbe stat6 of a J1yd1·osulphuret. Let it be calcined in 
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contact \\ilh air, and wrighed . The magnesia may then 
be precipitated by pu1·c putas8, washed, exposed to a red 
lirat, and then weigliecl. 

J,rt the residuum C be boiled repeatedly with nitric 
aritl, then mixrll \\ ith pure potass; and after being heat· 
rd. let the liquid hr 1lcc ntcd olf. Let the precipitate, 
"hich con1iists of the oxides of iron and nickel, be wash
f'd with purr watrr; and lrt this water be added to the 
solution of the nitrir arid and P'lta.si;;. 'I'hat sol111ion con
tains the chl'Omium convr1·tcd into an acill. Add to tlii'":I 
solution an excess of mu1·iatic acid, and rvapnrate till the 
liqui<l assumes a grt•rn rnlour; then adtl a pu1·e alkali. 
'J'he chromium prcripitafrc; in the state of an oxide, and 
may be th·icd anil '"riglie1J. 

Let the precipitatr, con'listing of the oxi1ics of iron and 
ukkl'I be dissoh'(•d in muriatic arid; add an rxcrss of 
ammonia; the oxidr nf iron p1·ccipitatcs. Let it be wash
ed, tlricd, :tm.I wcighrd. 

14~vaporatr the solution, and the oxid" of nirkeJ will 
also p1·cripitatr. or the wholr may be precipitatl·cl by ad
diug h) drosulphuret of ammonia; and its weight ma) be 
ascertained in the same manner as the other ingretli
cnts. 

The weights of all the ingrr,lirnts obtained are now to 
bradded togcthrr. and thrir sum total rom11ared with th(\ 
wright of the mattrr subm ittrd to analysiq, Ir the two 
arc rqual, or if they differ only by .OJ or .04 parts, we 
may conrludr that the analysis has been proJH•rly per
formed; but if the loss of wf'ight is co1115idrrable. somc
tliing or other has hHn lost. Tllc> analysis must thr1·e
fore be repratecl with all possiblrrare. lfthrre isi:itill the 
same. loss of wri,i;ht, wr may rondude fhat the stonf' con
tai11c; some subs1 ancr .• which IHtS eitlie1· evaporated by the 
l1rat. 01· is ~oluble in watrr. 

A frrsh pnr·tion nf th«> stonr must thrrrfm·c b(' brokC'n 
in small picrrs. and exposrcl in a porcrlain rruciblr to a 
stro11~ hrat. 1f it rontains wnter. or any othrr volatile 
snhst:rnrr. it will comr over into the receiver; and its na
~wr a1HI wright may br ascertainrd. 

H nothing rom<'S O\rr into the 1·rcfiver. or if what 
romrc;; unr is not f''JUal to thr wright wanting, we may 
co1wluilr that lhf' stone contains some ingredient which 
is c;;oluhlr in watrr. 

'J'o clisrnvrr whrthrr it rontains rotass. lf't the stonr, 
J'rclurr•I to nu impalpahlr powder. be bnilf'cl fiv" or six 
t.imrq in surrr~sinn with "rr·y strong sulphuric aricl. np
phin!{ n pr'C'ltr .:;rron~ hrat towar1Js the end of the opr-
1·nfi•1n. in nr11t•r to r"Xprl thr rxcess nf acicl: but ta.kin~ 
rarr that it is not qfrnn~ enough to deromposc tlie salts 
wl1kli Jia,r brrn formed. 

w~1tr1· is now tn hr 1rnurrd on; and thr residuum, 
'' hirh 1ln1'l"i not 1lissnlvr. is to he wash rd wit Ii wah•1· till 
it hrrnm1·!-I tnsff'lf'S!". 'l'hC' watrry solution ici to hr liltr·e1I, 
an1• f'vapill':\tf'd to dr·ytH'S'i, in ordrr to drive off auy rx
fr"o:.; nf nrirl "hirh may hr pr·es(>nf. The saltc;; a1·c to be 
agnin 1lic;;r.a1h«·d in water: ancl fht' solution. aftrr b('ing 
bi·ilrd for a frw momr11ts. is to be filtred and r\'apot·atr~I 
l11 a t·on'-istr11rr 111·01H'r for r1·yc;;tallizing. If tlte stone 
ronfai11111 n. q11flkir11t nu:rntity of alumina. nnd if potass is 
prrsrnt. rrJSlals of alum will be fol'mcd: and the f'IUanti. 
h 111' w1t~q, 1na' ht• 1li'rn''<'t'r1l hy wrigliing thrm. it bc>
in!:?' 11f'a1·ly 1\,.lh of thrir wei~l1t. If thP stnne '1or'i Mt 
contBin :\l11miua, ot• not in sufficient quantity, a solution 
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nfpure nlumina in sulphul'ic arid must be added. Some· 
times the alum, e\'Cn when pntac;s is prrscnt, Jors 11ot 
appear for senral days, or e,·r11 weeks; and sometimes, 
when n great quantity of alumina is wrsent, if the solu
tion has been too much concentratctl lly eraporation. 
sulpliat of alumina Jll'C''ents the alum from Cl'Jstallizing 
nt all. Car·c. therefore, must lie taken to pr<•vent this 
Ja'it suurcc of' error. Tile alum obtained may be dis~oh-
cd in water. aud barytcs watC'r pourC'd iuto it a.q long as 
any precipitate fo1·ms. ThL' liquor is to be filtretl. and 
e\'<iJl 1rared to dryness. The residuum "ill consi.,t of pot
ass and a little carllonat uf potas'5. The pntass may I.le 
diss 1lvrd in a little water. This solution, e\'apot·utetl to 
dr.} ness, gives us the potass pure, which may be exam
ined and wcighrd. 

If no crystals of alum can be oUtainrd. we must look 
for some other sullstance than pot as~. The stone, for in
stance, may contain soda. The pr·esencc of this alkali 
may hr discovered b) deromposing the solutio11 in sul
phuric acid, alread) dl'scrillrcl, by menus of ammonia. 
The liquid which remains is to be ernpurnted to dt·yness, 
and the 1·esid11um is to be calcinl'd in a crucible. Dy 
tl1is method, the sulph1t of ammonia will be rnlatalized, 
and the suda will 1·emain. It may be rcdihsolved in 
water, nystallized, and examined. 

If sulphuric acid does nut attack the stone, as is often 
the case, it must be drcompnsed by fusion with soda, in 
tlie same manner as formerly dit·ectrd with potass. The 
matter, aftl'r fusion, is to be diluteU with water, and then 
saturated with sulphuric acid. The solution is to lie eva. 
po1·ated to dr)'ncss, the residuum again tlissolvcd in water, 
and evaporated. Sulphat of soda will er ystallize first; 
n11<1 by a second C\'aporatinn of the stone. contains 
Jlotass a11d alumina, c1·ystals of alum "ill IJe deposited. 

SToNES, earthy. Cronstedt tlh ided this order into 
nine gene1·a, rorrrsponding to nine earths; one of \\ hiclt 
he thought composed the stones ar1·angec.l under each 
genus. Thi· namrs ofliis genern wel'c, calcarcre, siliceret 
granatinre, argillacrre, miraccro, fluores, asbcstinre, zeo. 
lithicre, magnrsire. All his earths were af'tenntrds found 
to lie compounds, rxrf'pt till' first, srcond, fou1'th, and 
n:nth. Bergman, theref'or·e, in his Sriagraphin, first 
pu~lished in 1782, 1·educed the number of' gt·11er·a to fi,•c; 
wl11ch was rhe numlJer of primilive earths known wheu 
he wrote. Sinr" that JH'riod fi\'e nrw ea1'ths ha\'C I.teen 
'1i'iconrl'cl. Arror11i11gly, in t11e latest sy.l)tems of mi
r~eral ngJ~ lh<" genera bdunging to this order are propor
t111na1Jly 1111 rrased. Each genus is named from an earth~ 
as follows: 

1. J:u:gon grnus, 5. Ma~ncsian !)C'nus, 
2. Sil1ccnus gc1111'5, 6. Calrarrous gr11us, 
3. Gltu:ina genus, ;, Harytic.gt'ttJs, 
4. Arg11larrous genus, 8. Stro11ta111 gr1111s. 

1\lt'o Kirwan, in his \"·;tfuabl<' S) stem or 111i11rra1ogy. 
has adnph•d thf' same gcurl'a. U1111<.·r rarh gl'nui.; 1li.11J;c 
stones are placed \\hirh arl' rompose1l rhil'flJ of 1he ea1•th 
wliich gh rs a 11a111e to tin~ g-cnus. 01· "hirh at least are 
supposed to possrss the rlial'acte1·s "hich dbtinguish 
that ra1·th. 

A little ronsidrratinn will he sufficient to llisro\'cr 
that tlw1·c is no natural fo 1~ nclation for lhl'£l' grnera. 
~lost ~tunrs a1·r. rompo~rd of t\\0 0 three. or {'\en fuur, 
ing1·cd1cnts; anti 111 man) cases the pruportio11 of two or 
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more of theFe is nearly equal. Now, andPr what genuq 
sonrr sue It minl'l'als are arrangrd, the earth '' hich 
gi\.es it a name must fo1·m thr smallest part of their rom-
11osilion. Accordi11gly, it has not been so much the clle
niiral compos11ion as tlir e:xte1·1ial rha1·acte1·, '' hirh has 
guided the minrralugist in thr distribution or his spe
cirs. The grnera caunot be said propcr·ly to have any 
cha1·acter at all, 11or the spcries to be ronncrtec..I by any 
thing rise than an a1•bit1·ary title. This clefert, which 
nrnst he apparfnt in the most valuable system of minera
logy, seems to have al'iscn chiefly from an attempt to 
combine togethe1· an aa·tificial and uatural system. 

The only substances which enter into the minerals 
belonging to this orrlrr, in such quantity as to deserve 
attcution, arc the following: 

.Alumina, Oxide of iron, 
Silica, Oxide of chromium, 
l\Iagnesia, Oxide of nickel, 
Lime, Oxide of copper, 
Barytes, Potass, 
Glucina, Soda, 
Zirconia, 'Yater. 
Yttria, 

STONES, saline. Under this arrangement are. compre
hended all the minerals which have an earthy basis 
combined with an acid. The minerals belonging to it are 
of course salts, and as such have been desc1·ibed under 
their l'espective names. But as they occur native in 
stales which cannot always be imitated by art, it will be 
necessary to 1akc a virw of thrm as they are found in 
the earth. They naturally divide themselves into five 
gene1·a; as onely five ea1ths haTe hithel'to been discov
ered native in combination with an acid. Thrse genera, 
and the species belonging to them, arc the following: 

I. CA.LCAREOUS SALTS. 

J. Carbonat of lime, 
2. Sulphat of lime, 
s. Phosphat of lime, 
4. Fluat of lime, 
5. Arseniat of lime. 

II. BARYTIC SALTS. 

J. Cat'bonat of barytes, 
2. Sul phat of barytes. 

III. STRONTIAN SALTS. 

I. Carbon at of strontian, 
2. Sulphat of strontian. 

IV. l\lAGNESIAN SALTS. 

J. Sulphat of magnesia, 
2. Carbonat of magnesia, 
5. Bor•at of' ma~nesia. 

v. ALUMJNOUS SALTS. 

J. Alum, 
ll. Mell at of alumina, 
s. Fluat of alumina-and-soda. 

The minerals belonging to this order are distinguished 
without much dilliculty from the last. Almost all of them 
are insoluble in water; hut soluble in nitric acid, or in 
l1ot sulphuric acid. Most of them melt before the blow
pipe. Their sprcific ~ravity varies; but it is orten above 
~~ . 5 when the mineral is too soft to scratch glass. None 
of tl1em have the metallic lustre. 

STOSEHENGE, in a;tiquity, a famed pile or montt· 
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ment of huge stones on Salisbury plain, six miles distant 
from that city. 

It consi'its of the l'emains of four ranks of rough 
stones, 1·angcd one within anotl1Pr, snme of them. especlal
ly in the outrrmost aml third rank, twenty feet high, and 
seven broad; sustaining others laicl across their heads 
a11tl fastt>ned by mortise~, so that the whole must have.. 
anciently hung togrther. 

Antiquaries are now pretty well agreed that it was a 
Rritish temple; and Dr. Langwith thinks it might ea,ily 
be made probablo at least, that it was dedicated to tb.,. 
sun and moon. 

STONE WARE. UHder the denomination stone 
ware are comprehended all the different artificial combi
nations of ear·thy bodies whirh al'e applied to useful pur
poses. rrhese vary in tht>ir names according to thrir 
external appearancl", the manner in which thry are ma. 
nufactured, and the purposes to which thry ar·e ap!Jlied. 
Tl~us we_ ha,,e porcelain, stone ware, pots, crucibles, 
bricks, tiles, &c. All these substnnres, however, are 
formed on the same prinri1,les, nearly of the same ma. 
terials, and owe their good qualities to thr same causes. 

These rombiuations have been known from the 1·cmot
est ages of antiquity. They wP1·e well known to the Jews, 
as we learn from the Old Tt·starncnt, long lJefore the 
Babylunish captivity. Pa .. celain, ol' the finest kind of 
stonr ware, was early brought to pe1·fertion in China 
and Japan; but the discowry of the ar·t of maki11g it in 
Europe is of much later date. 

Spl'cimens of it wel'c br·ought first from China amt 
Japan to modern Europe. These were admired for their 
beauty, were eag{'1·ly sought aftrr, and soun became the 
ornaments of the tables of the rich. Various altem11ts 
were made to imitate them in diffcr·ent countries of Eu
rupe, but the greater numbel' wt>re without success. Ac .. 
cidPnt led to the disrovery in Grl'1l1any about the begin
ning of the 18th centm·y. A chemist in Saxony, during 
a set of expc.rimrnts in order to ascertain the best mix. 
tm·es for making rrtu iblt•s, stumbled upon a compound 
which yielded a porcdain similar to the eastern. In con
sequence of thic; discovery, Saxony soon produced porce
lain scarcely inferior to that of Japan in beauty, and 
superior to it in solidity and strength: but its composi
tion was kept serr{'t; nor wr1·e there any accurate ideas 
respecting the component parts of porcelain among men 
of science, till Reaumur published his dissertations on 
the subject in 1727 and Ji29. He examined the porce
lain ol' Japan, and the different imitations of it which 
had been produced in France and other parts of Europe. 
'rtu• texture of the first was compact and solid, but that 
of the imitations was porous. \Vhcn both we1·e exposed 
to a strong heat, the first remained unaltered, bnt the 
others melted into glass. Fl'om these experiments he 
drew the following ingrnious conclusions: 

Porcelain owes its semitransparency to a kind of se· 
mivitl"ificalion which it has undergone. Now it may re
ceive this two ways: 1. Its component pa1·ts may be such 
as easily vill'ify when suftirientl) hoatcd; but tbe degree 
of heat gh·en may Le just suflicirnt to occasion a com
mencement of litrifiralion. 'J'his porcelain when strong· 
ly heated "ill easily melt. Such, therefol'e, \\as the com
position of the European imitations of porrrlaiu. 2. It 
may be composed of two.ingt'edierrts; onc_ol' \\Lich easily 
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vitriftcs, but the other is not alt.ct•ed by heat. When a some cases in the manufacture of bricks and tiles, it 
porcelain composed of such materials is baked in a s_uftl- would be exceetling·ly improper in other cases. Lime 
cient heat, the fusible part melts, invelopes the i11fus1ble, ought to be carefully excluded from the clay drstinetl foa· 
and fo1·ms a semitransparent substance, which is nut making pots, and every other utensil which is to be cx 
farthcl' altered by the same tlegree of heat. Such there- posed to a violent heat, as it l'{'ndcrs the cla~' fusible. 
fore must be the porcelain of Japan. Fathcl' Entrecol- No\o,. lime enters not unfrequcntly into tile composi tinn 
Jes. a missiona1·y to China, had sent an account of the of cla\'S. It is evitlent therefore that all cLt.ys are not 
Chinese mode of making porceJain, which coincided ex· propef for the manuf'actul'e of stone ware. They must 
actly with this ingenious thought of Reaumur. The in- be free from lime, barytes, and every other ingl'<·dif'nt 
gredit>nts, according to him, are a ha1·d stone called pe- which renders them fusilile. 'rhey must also be free from 
tunse, which they grind to powder. and a white earth metallic oxides, which not only render them fusible, but 
called kaolin, which is intimately mixed with it. Reau- also injure the colour of the porcelain. Tile clays Which. 
mu1• l'ound the pt>tunse fusible, and the kaolin infusible, answer are those which consist of a mixture of alumina 
when exposed sepal'ateJy to a violent heat. See Pones- and silica. These are known by the names of potter's 
LAIN. clay, tobbacco-pipe clay, porcelain-clay, &c. according 

Stone ware is not formed by mixing together the to the pur1-.ioses to which they are applied. It is neces
pure eat'ths, which would be a great deal ton expensive; sary to mix the clay with some fi11e coloul'less sand, in 
but natural combinations or mixtures of earths are em- order to prevent the vessels from contracting too much 
ployed. These combinations must possess the following dul'ing the baking. 
properties: 1. They must be capable, when reduced to l'hus stone ware is composed of two materials, pure 
powder, of forming with water a paste suftici~ntly clay and sand; and the beauty of the ware drpen ds upon 
ductile to be made into any form which is 1·equired. 2. T11is the pu1ity and fineness of these two materials. What is 
paste, after being exposed to a sufficient heat, or after called E11glish stone ware is composed of tobacco-pipe 
being baked as it is termed, must acquire such a perma· clay and powdered flints; delft wa1·e is comJlo"ied of clay 
nent degree of hardness as to be able to resist th .· action and fine sand; and the coarsest wat'eS of stiJl more com
of the weather and of water. 3. The vessels formed of it mon clay and sand. 
must in that state be capable of resisting changes oftem- .The materials are ground very fine in a mill, then 
)>erature. 4. They must be able to resist a strong heat mixed together, and formed into a paste. The different 
without being melted. 5. They must not be permeable vessels al'c coarsely moulded on tile potter's wheel, and 
to liquids, nor Ii al.Ile to be acted on by chemical ag<·nts. allowed t~J dry till they can bear handling. Aft~1· this 

Common clay possesseB a great many of these qualities. they receive their deslined form 1:ompletely; and whcrl 
Whe11 finl':ly g1·ound, it may be formed into a ve1·y tluc- th~y. are sufficiently d1·y, they are cnve1·c<l with the re
tilr paste; heat makes it hard enough to strike fire with qu1s1te enamel, and then put into the furnace aml baked. 
steel, and capable of l'esisting the action of most chemi- Such, in general, is tl1e method of manufactu1·ing 
cal ageuts; and it is not liable to be melted by heat. ~ht..Y stun~ ware. 1'he pa1·ticular processes followed in the 
accordingly was the th-st subsLance employed, and it 1s making uf porcelain are concealed by the manufacturers· 
still employed for a vuiety of purposes. but the component parts are always analo,;ous to thus~ 

Bricks, for instance, are always made of this sub- po~nted 0~1t by Reaum~11·.. The 1•cfractory ingredient is 
stance. The clay is tlug out of the eal'th, and al'tel' a fine \\ lute clay, cous1st111g essentially of alumina and 
being exposed fu1· sometime to the air is reducei.l to pow- s1hca, and the fusible ing1·edie11t is a mixtur('I of siliceous 
de1·, and formed into a paste with water. The bricks sand anti time. 
are then formed in moulds, exposed for some time to It is necessary to glaze the surface of vessels, whether 
dry in lhc open ai1·, and then burned in a la1·ge furnace of ston.e_ war~ 01· porceiain, both fo1· the purpose of IJeauty 
constructed on pu1·pose. Tilt>s which are employed for and utility; for the body of the nssi·I, or biscuit as it is 
covering houses are forrnrd in the same way. rI'he clay, cal.led, would not be sufficiently cumpa.ct to contain li
]10wevc1·, is finer, and it is usualJy gl'ound in a mill. quids. Now this glazing is of thl'ee kinds: t. A vitri-

B1·irks and tiles should be impervious to watel': they f~t·ll ~etalli~· oxide. 2. An enamt:'I. s. A glass. '{'he 
should be cap~ble of withstamling_ the ~ction of heat, first 1s applicll to the coa1·sest vessels, the secollli to fine 
and ~l~t be st1UJ('ct to moulder. It IS nh\110~1s that these k1u~s of st.01.lC ware, tlrn third to fHIJTclain. 
qu~lities must tfrpl'nd upon the nature o.t the. clay of ~he glazmg o.f coal'se vessels is l'oi·med by covcl'ing 
wli1ch tliry a1·e fn1·med~ and. on th~ degree in wli1.cli they theu· sul'lhce wll1le hut with a Jittl~ litluu·ge which has 
b.a~· e ~r.rn burnl'd. t:~ay is a mixture or ah~mina anll tile l>t'operty of r111111iug intu an 1q1aquc glass at a mode
s1l.1ra ~n va1·rnus 1u·op_ort1uns. When thr pr•y 11·t1on ofalu rate !teat wl1cu spread tllin upon au t' O\l'tli('n \ ' C.'iSl'I. The 
mrna 1s grrat, tlie lmck contracts murh i111ts d11nensinns, c11lou1· of this glazing is y1•l1Hw 111· l'l•tl. It is seldom 
and is otpt to rrark d111:ing the .b111·ning. Cla.' thl'l't' perl~ct; heure th t•seo c.1a.1·.'.lc v;· -;scls a.l't' frequent!_, t•rirous, 
f?l't' n~u~t. be chosen wl.11ch rontams tlw 1wnpe1· Jll'OJH>J'- and 1111..:ap.tble or resis t 11~g the action or coi·rosh•c sul!
t11111 ot s1l1nl, 01· the defect must br rr111~'.lied Uy adfli11g st.am:es. Common salt 1s somt•timt•s rmployell instead 
s.and. l~e1·gman recomm<'nds ,1f1P ad~1t11tn of a little ol leatl. It far ilitates the fu siu11 of' the sorf'actJ of stone 
lnnr, wlt1rh hai-. tilt" propl'l'ty of rend t' rmg the clay l'usi- wa.1·r , and occasiun -. a kind nf, itnlirnti•l!l. 
bl~. The day. of "'. l~icl1 bricks and tiles are made c·on- , ' ~he glazing ot' fine vessdi; c1111'1i.,!s uf white cnamrl. 
ta1n~ . .;;nmr 0'\1

1
de of u·un: hence the l't>d colour whirh it flus 1s 11~ •.td c .a'i foll •• ws: one huuil l'cd pai·ts of leatl are 

acqu111 s \\ hr11 11u1·11t. . . . . m~lted w1lh from J 5 tr, 40 pai·ts of tin, and the mixtul·e 
Hut though the addition of hme may be proper in oxtdtzcd completely, by exposing it to heat ;11 an open 
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vessel. One hu11d1\~l~ p;ll'ts of t\1is oxi<lc arc mixccl with 
100 p.u·ts of a line white santl composed of thrne paL·ts 
bilica anil one pa.1·t of talc, an<l with alrnut 25 parts of 
common salt This mixtu1·c is mcltccl, lli!'n rc<lurc<l tu 
11.1wtler, and form eil intn a pacttl', which is spread thin 
O\'Cr the iurcclain vessel befol'f} it is lrnked. The ex
cellency ot' a gno<l enamel is, that it easily fusf's into a 
kind of lMStc at the heat which is nccr.<;sa1·.v 1'01· baking 
porn·Liin, and ~lll'ead~ equally on the rn.-:;scl. formi11g a 
smJuth gfassy sul'facc, with1u1t losing its opacity, 01· fl •1w
iug cumµlctcly i11tn a glass. Jts wliitr11t'SS deµends upon 
tilt" proportion of the tin, its fusibility upun the lead. 

Po1'CC'lai11 is always cove1·ed wirh a gla'is, compmmll 
of ('al'Lliy i11~r1·cliC'nt~. without any mixtul'e- of metallic 
oxidcct. lf l' llCC the higl1 temp t> rature necC"ssary to fuse 
it, and the prupe1·t.v which porcelain vesselc; li;we of re
sis ting the action of the most corrusi\'c substances prc
ci•wly as romrt1 •111 glac;s tloes. Tile substance commonly 
employed. is fclspa1·; a mineral or a tine white colour an<l 
fuliatct.I tcxtun·, which is foun<l abundantly in the 
mountains. 

It is usual to paint both stone ware antl porcelain of 
various colours. Tlicse paintings are ol'te11 eXf'C'llcnt, 
both in elegance of workmanship an<l in l.u·illiaucy of co. 
lours. The colours are given by means of metallic ox
ides, which arc mixctl up with other in,;redients proper to 
constitute an cnameJ, and ap,>lietl in the usual manner 
with a pencil. 

On tl1i'i subjrct much light has been thrown by the 
expel'i111ents of Well.~e wood; ~tml llrogniart has lately 
published a general account of the processes at Se\'J'es, 
of which he is di1·cctor. 

The process ditfcrs a little acrording to the substance 
on which thecolnurs a1•c to be applied. \Vhcn the vessels 
a1·e coverc1l with cnanv·l, lrss flux is necessary, brcaus~ 
the e.nam1·l mrlts at a low heat, an<l the colours readily 
incorporate with it; but this renders them more dilute, 
al\d makes it ul'h'n necessary to retouch them. The co
lours on cnam('I gt'n('rally appear brilliant and soft, and 
ar1· 11otliable to scale. The flux is either a gla~sof flint 
a11d lead, or borax mixed with flint glass. The colours 
are usually made into a paste by means of gum- water 
or volatile oils. Some of them are liable to alteration by 
the action of the lead on them. 

The colour-; applied upon hard porcelain, or porcelain 
gfazrd with felspar, a1·e nea1·ly the same as those applie<l 
on cmund, I.tut murr Hux i8 necessary. They a1·e not 
liable to dilution, as the febpar glaze does not mrlt at 
tile heat 1·cquisitc for fusin~ the colours and tht•i1· flux. 
They are liable to scale off when repeatedly heated. 

Colours are sometimes applied over the wliole surface 
of the porcekin; the ft11x in that case is porcelain. But 
such colou1·s are not numerous, because few oxides can 
stand tl1e l1cat necessary fo1· melting fels11ar without be. 
ing alten·d 01· volatilizec.1. 

I. Pul'ple is given by means of the pul'ple oxide of 
gold prrcipitated by the smallest possible quantity of 
n:iuriat of tin. This oxide is mixed with a proper quan
tity of powdr.red glass, borax. and oxide of antimony, 
and a11pli1•d with a penril. It cannot bear a strong hoat 
l\'ithout l•1si11g its colour. 

2. Rr il is girnn by oxi<le of iron. A mixture of two 
parts of sulphat of u·on and one part of alum is calcined 

slowly, t.ill it acquires n fine red colour when cold. This 
p·1wder is mixed with t:1c usual Dux, autl applictl \\ itl1 a 
prncil. 

3. Yellow is given b_v the oxi•le of silver; or, by OX· 
idt•s of lrad, a11tiu1011y, anti sand; green, by the oxide ur 
copper; ltlue, Liy the oxid.c of cobalt; and \'iolct, b) the 
axil.le of ma11ganese. 

STOP, iu music, a word applied by violin arnl violon
cello performe.1·s to tliat p1·cssurc of the stl'ings by which 
they are hrouglit into coutac t with the fingcr-1.Jual'd. antl 
by "hich the pitrh of the note is dclt~rmi11ed. llence a 
string, whrn sn pressed is said tu be stopt. 

STOP of cw organ. A collection of pipes similat• iu 
tone anti riuality. '' liich 1·un tl1rough the wl111le, 01· ag1·eat 
part, of the comp·1ss of' the i11'itrum .. 11t. (II a g1·cat 01·.;.m 
the stopi are numerrrns antl multif'al'itJUS, commonly com
pri'iin,g the follnwin~: 

Open d'iapnson stop. A metallic stop which commands 
the whole scale of tho 01·gan, aucl which is f'alled ·Jpe n iu 
contracEstiuction to thesto_pt diapason, the pipes uf' which 
are closed at the top. 

Stop-diapason slop. A stop, the pipes of wliirh arege~ 
ncrally made of wood, and its base up to middlt•. Cal
waJs of wood. They are only half as long as those 
of tile open diapason, anti a1·e stopped at the 11p1•cr en<l 
with wooden stoppc1·s 01· plugs, which rendrr tlie tone 
mvt·c soft and mellow than that ul' the oprn diapason. 

Pl'i11cipal stop. A metallic stop originally di>tinguish
cd by tliat name, IJecausc holding, in point of pitch, the 
mid ti IP station between the diapason and fifteenth, it forms 
thl' f;tantlard for tuning the other stops. 

Twelfth stop. A mrtallir stop so denominated from 
its bciu.; tuned twelve notes abnvc the diapason. This 
stop, on account of its pitch, or tuning, can never p1·0-
pel'ly be usrd alone. The open tliapa~on, stopt cliar,asun"' 
principal, and fifteenth, arc the best qualifictl to accom. 
modate it to the ear. 

Fifteenth stop. A stop which derives its name from its 
pitcl1, or srnlc, br ing IHtc<'n notes higher than th~t of 
the tliapa.snn. This stop and the twelfth, mellowed and 
embodied by the two tliapasons and princi1ial, form a 
proper compound fol' ar.companyin; choral parts in cotn
mon choirs and pa1·ochial ch :1l'ches. 

Sesquialtera stop. A mixetl stop running through the 
seal(' of the instrumrnt, and ron~isting of tl11·re, four, an<l 
sometimes five ranks of pipes, tuned in thircls, fifth~, 
and eighths. In small organs this stnp is ge11e1·ally di
vided at middle C, when the lower pa1·t is railed the 
ses11uialtera, and the uppm· llart the cornet. Tl1e whole 
of the stop lies abnve the fil'tt•enth; the first rank being 
a seventce:th, the second rank a nineteenth, and the third 
rank a twenty-stcond, above the diapason • 

.Mixture or furniture stop. A stop comprising two or 
more ranks of pipes, shl'illcr than those of the sesquial· 
kra, and only ralculated to be used togetlwr with that 
and other stops. Thr mixture is nearly the same as the 
srsquialtera, a111l g1·catly c111·khcs the instl'Ument. 

1'r1<mpct stop. A reed metallic stop, so calletl because 
its lone is imitative of tile trumpet. Jn large 01·gans it 
generally extends tl1ro11gh the whole compass. Tho 
m;•uths or its pipes are not furmetl like those of the 1>ipcs 
o[ other stops, but resemble that of thr rral trumpet. At 
the bottom of each of !be pipes of Ibis stop, in a cavity 
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called the socket, is fixed a urass recd, stopt at tile lower 
entl, allll open in front; it is l'u1·nishrd with a tun.t;uc, or 
Ltra"lS ri11g, '' hich covers thr, O(leni11g, and which, when 
thr. wind is impcllccl into the pipe, is thereby put into a 
\ibl'alol') m11tion. which ]H'oduces the imitative tune pe
culiar tu this slop The trumpet sto1> is the most power
ful in the iustrumcnt. and improves the tone, as much as 
it incrraSl'S the peal ol' the chorus. Unisonous with the 
diapasons, it!-itrc11~tlie11s the fotnH.lation, subdues tl1edis
suna11ccs or the thil'rlS and fifths of the scsquiallera, 
and i1upa1·ts to the compounll a richness and grandeur of 
efft.rt adr<pli.lll~ to tlrn s11Ulin1est suhjccts. 

Clarion or octai:c tnonpet stop. A 1·ccd stop resembling 
tlw tone 11r 1lie t1·u111pe1, as may IJe infc!'l'ed 1'1·om its n;une; 
but tl1l' scale of which is an octave higher than the trum
JJCt stop. This sto1• furm':i a IJl'illiant supplement to tile 
ch11rus, and is judiciously empluyc<l 011 occasions which 
rer1 uirc cvr1·y puwer of thr instrument; llut should not Ile 
commonly openPl.l, 01· ind<'ed, ever without the otl1r1· stops. 

~L'"terce stop. A stop which i<:> tuned a rnajo1· tlii1·d higher 
than thr. fiftcrntll, anll only employed in the full organ. 

Larigol slop, or ocllrne twelfth. A stop, the scale of 
which is an octave a!Ju,·c the twelfth. Only used in tile 
full organ. 

Cornet stop. A stop consisting of live pipes to rach 
nott', tum·cl somewhat in the manner of the scsq uialtera, 
having, beside the unison of the diapasou, its thirt.l, fifth, 
eighth, :t11d sevrntecnth. Th(' cornet being only a trel.lle 
stop . it is employe<l in pat'ish-churchc:=; in conjunction 
with the <liapa!:lon in intcl'ludrs, auc..I the gi\'ing out uf' the 
psalmi;i. 

Dulciana stop. A stop in the choir organ of a peculiar 
swcrt111·i-;s of tone, which it chicHy derives from the bo
dies of its pipe~ being longer and smaller than those nf 
tlll' pipes ol other stops. Jt is in un isun with the-. diapa
son~. a11d rquals them in compass upward, lrnt ouly <lc
sce11'1s to G gamut. 

Fhtte slop. A stop imitative of the common ilute, or 
flagt<olet. lt is in uni'io11 with the princ'ipal, but of a 
much sort to1w than that stop. 

Bassoon stop. A 1·ced stop imitative of the instrument 
from whirh it <lrl'ins its namt". This stup, so far as it 
extends upwanl in the scale, is in u11ison with the diapa
son~. in compan_l "ith which it only ought to be used. 

Vo.'l: /1,111nana stop. A reed stop, the tone of which, as 
its namr irupliC's. 1·rsrmbles the human voice. Tbe qua
lity of this stop i-; seldom so good as tv render it agree
al.11<' \\ l1rn heard alonr; it is tl1C11efore advantagein1sly 
bkudrd with U1r diapasons, with whie'/1 it is in tUJison. 

Jlwitboy stnp. A 1·r('d stop voiced in imitation of the 
bau1l111y. Jt is in unison with tbe <liapasons, with which 
it only should l.lf• 11sr11. 

Cremona slop. A 1·rC'd slop in unison with the. diapa
sons. The name uf lhis stop l1as induretl most organ
buildt·rs crrom·ou~·dy tu supposr tl1at it was originally 
mrant as an imitation uf' tliP Cr·emona \'iolin; but the 
lnitt•rs hrst inf1ll'm••d upon tlw subject, inform us, that it 
"aq d<'11ign<'cl to imitatt• an anrir11t i11st1·u111rnt rnllt>d a 
k1·11111.Jrn1·11, which wo1·t.1 has Uecn cui·1·11pted into crc
ruuna 

STOPPAGE. for thr.subsis1rnre of 1hr sirk. In the 
regubforns fiu· llit• lldt<'I' rnan.1gf•111rnt r>f tlie si1·k in rt>gi
mcntal hospitals, il is 1iarticularly laid down, under the 
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headsubsistcncr, page 16, that sufficient f11111ls should be 
establislictl fur tl1esL1pportof the sick without any addi
tional clia1·gc to government; and at the same rime, that 
the sick sulrJicr should be pro\rided "ith every 1·eason· 
ahlc comfort and indulgenre that ran Ue affo1·dcd. rf'lic 
sum of f'uur shillings pn week from the pay or each sol .. 
di('(' will, u111le1· p1·oper regulations, anti \\ ith stl'ict eco
nomy, lie sufficient for lhis puq>ose; wliirli sum is tu be 
retained Uy the 1)aymaslt'r of the rrgimcut. 

The sick al'C tn Uc fu1·nished with breatl made uf the 
finest wheat-flour, ant.I fresh meat, pert'cctly goo<l aud 
wholesome. 

That the greatest e·conomy may be usetl in !;lying out 
the money fut• the sick, cn1·y article ought to be p11rcJia. 
scd by tile s111·geon, who is 1·C'qui1·cd to krrp a llook, in 
which he is to cntc1' the amount of the weekly comsump· 
tion of each man accortli11g to the <lict table; and this 
lrnok, with the <lict table, is to Ue la.it! befl),re the com
manding officer and paymaster e\'l..'ry week, tu he rxamin· 
e<l and signed by each. 

STOPPAGES, in a military sense, dctluctions from a sol
<lier's pay, tin: llelter to 1l1·0Yi<le him with 11ccessa1·ies, 
&c. A soldit'I' should never Im put unllr1· a g1··eater 
weekly stt1ppagc from his pay, than what will aft{'l'\vards 
leave him a sullicicncy fo1· messing. Since the aholitinn 
of <tl'l'eal's a rc,;ulation lias taken pl are Uy "hich soldiers 
al'e t.lircctc1l to be stop11ed one shilling a11d sixprnce 11e1• 
wcl'k iu the infantry, and to be acr.uuntcd with 011 the 
2-lth of evri-y month. 

STORAX. See STYRAx, and REsi~s. 
STOHES. If any person who has tlic charge or cus .. 

toc.ly of any of the king's armour, 01·dnancr, ammunition, 
shot, powde1·, or l1abilime11ts of war, or. of a11y vicfrals 
fo1· .victualling the nav~, shall, to hinder liis majl'sty's 
scrnce, eml>czz]e, pudorn, or convey away tl1c s:tme tu 
the. value of £Os. or shall steal or emlll'zzlc any of his 
majesty's sails, cordage, or any other of his naval l:itnres, 
to the value of 20s. he shall !Jc adjudged guilty of felony 
without uenefit of clergy. 22 Car. II. c. 5. 

The treasurer, comptroller, surveyor, clerk of the 
acts,, or anr commissioner of the navy, may act as jllsti
ces rn CalNng the offende1· to Ile npprehenl.letl, committet.I, 
and prosecuted for the same. 9 G. I II. c. SO. 

lf any person shall wilfully and maliciously set 011 fire, 
b~u·n, ~r destroy, any of his majesty's military, naval, or 
v1ctualmg stores, or othe1· ammunition of war, or any 
place wher~ any such stnus 01· ammunition shall be kept. 
he and Ills abettors shall be guilty of felony without be· 
nefit of ele1·gy. 12 Geo. Ill. c. 24. 

STORK. See ARDEA. 
STOY!>, in gardening. Sec HoT·IIOUsE. 
STRANDED, among seamen, is said of a ship that 

!s d1·ivcn ashol'e.by a !empest, or runs on gl'nund thl'ough 
111 steerage, ancl so perishes. Where any ves!:lel is strand .. 
ed, the justices of I he peace are impowerrtl to command 
the constables n .. ar the sea.coast to call assistance, in or .. 
dc1· to preserrn the same if po.,sible. 

STRANITUHY. Src MEDICl~E. 
STRAP~ in a ship, is a rop? spliced about any block, 

or °!~dP. with ~n eye, to fa~tcn 1t any "lu·rf', on ncrasion. 
SI RATA. m natural lustory, the ,e,' e1·"l beds or lay

ers of different matters, whereof the body of the earth jg 
composed. See EARTJl1 structure of. 
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STRATIFICATION of the eai·t!i. Scarcely any of 
the nat1 i1 ·al vttcn omena Imm I.men so slightly treated of 
by the 11111lusophl'l'S of the pt•csent an<l past ages, as the 
strata of ti1c c;u·th. Few, if any, a11to11g the w1·it
erR un Lliis curiuus and in1eresti11g sul.iject, have distin
guished between tli<.• u11disturlH•<l ut· 1·egular str·ata, fot·m
ing the solid mattl'l' of the earth, and the allurial or mix
<'d, \iokntly mo\cd, and worn substances, wliich a1·e 
found upon its sul'facc; while these again, in theii· obser
'Valious, have been in too many in:-;tauccs confounded with. 
the allu' ial d l'pusitions of l'iVl'rs and tile ocean, fol' med in 
modc1·n times 01· since they have been confined nearly to 
theil· 1wescnt limits. 'The effects of vegetation, in accu
mulating peaty mattel's, and, in conjunction with f1·ost, 
alternate wetting and d1·ying, the atmospheric air, and 
cultivation in g1·adually changing the surface of alo1ost 
any of the stratified matters, to a soil or mould fit fu•· the 
growth ofsume kind of vegctalJlrs, have in a g1·eat degree 
been overlooked; and acco1·dingly we find a great num
ber of \Hiters, confidently mentioning different series of 
substances, which they assert, on obs1~rvations enti•·ely 
local, to Oe the order or the strata on pl'OCeeding <lown
Wal'dS ben eath the vrgetable soil. 

Notwitstanding that Mr. Hauksbee many yeal's ago, 
at the instance of the Royal Society of Lomlou, ca1·cl'ul
Jy examined a succession of thirty strata, in the shaft of 
a coal-pit, and found that strata specifically heavier, 
were frequently found lodged alwve lighter strnta; .let, a 
large po1·tion of the writers since, to the present time, 
have contended that the strata al'e found dc1>0sited in the 
orde1·, or nearly, of their specific gravities. 

John .:;tracey, csq. a "'l'iter in the Plulosophical Trans
acLions (No. 591), stuted an opiuion, tl1at the stl'ata 
were at first fol'metl while in a soft state, as so many 
wedges, each pninting lo and te1·minating in the centl'C uf 
the cal'th; and that by the dim·nal revolution oftl1e earth 
from west to east, these became bl'nt into spirals (as re
pt'csentcd in fig. 223 Plate CXXVI. Miscel.), in which 
case, says he, "there needs no specific gl'avitation to 
cause the lightest to be uppermost, &c. for every one in 
its tul'n, in some place of the globe or othe1·, will be up
•permost/' this last l'ema•·k, made in the year 1725, we 
do not 1·cmember to have seen noticed IJy any subse11ucnt 
writer or observer, although, from a se•·ies of minute ob
.aervations made within the last fifteen yea1·s by a gentle
JDan formedy 1·es1dt·nt at Mitfurd near Bath,Jand now in 
L .111.1011, Mr. William Smith, there is great l'eason tu 
tlunk tllat this is rrally the case with all the sh·ata com
posing the surface of the British islands, and perhaps of 

· tile whuJe earth, in what manner soever the stl'ata in the 
in111·r pa1ts of the ca1·th may be tlisposed. 

\Ye do not u1u1crsta11d that M1·. Smith was at al1 ac· 
fJ.Uaintt:d \\ ith tile al>oVl' rcma1·k of l\11-. Stracey; but that 
in the <.>xcrcise of his profession of a land-sut'Vl'yu1·, su
perintend ant of snme coal-mines, and <'11gi11ee1· fo1 · the 
cu ting of tlie So ·ucrset coal-caual, he saw ample r t•a!ion 
to roncludc that the several s tr .ita in t h <' IH'ighl>t1ul'hcwd 
or Bath, all 1·ise \\estwardly su ce .. s ivl'ly to the surface. 
Hls sulJiscqueut ubsc1·vat1ons in almost t•very part of the 
k111gllum, ha\•e co nfirm i.:- tl this most completl'ly; and we 
understand that scc; tions and maps of the out-crop of all 
the principal ,,t1·ata in ~ngland, Wal l"-S, ant.I part r1f Scot
laud, have been lll'•\Hu·ed and l'epeatedly submitted by 
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Mr. Smith to tho insperlion of the !carnet! and curioue in 
th rsc m,1 tter!'i; and that a tirst p.u·t or volume on the sub. 
j cct, 111ay shortly I.Jr exprcted from that grntlt·mfl.11.I The 
subject is of immense impu1·tance to the owners of the soil, 
to those \\ ho a1·e in st'al'Ch of spa ings nf good and whole
some waler, anrl to mi11e-ow1wrs i111>a1ticulu, while sci .. 
e11cr ca11n•1t !Jut IJe brnrfited IJy the new field of intesti
gation which is 1 hus oprm·cJ. 

STRATIOTE8, watei· solclier, a genus of plants be
longing to the class of pol)and1fa, and to the ordt>t' of 
hrxagyuia, and in tile 11atu1·al S)&tem ranking under the 
first ordel', palmre. Thr sp.1tba is diphyllous; the peri
antliium is tr·ifid; there are three 1wtals, and the be1•ry 
is six-celled and infrl'ior. There are .three s11ecies, the 
aloidcs, the acoruides, and alismoides. The aloides alone 
is of British extraction, "'liich is also called the water 
aloe, or fresh water soldier. The root consists of 
loug fibl'cs tufted at the ends. The leaves are thick, 
tl'iangulal', pointed, and prickly at the edges. T~e flow
ers are white and Boating on the \\ ate1·, and blossom 
in June. 'rllis plant may be seen in slow l'ivers and 
fens. 

STRAWBERRY. See FRAGARIA, 

ST1tAWBERRY-'r1tEE. See AHBUTES. 

S't 'RELJTZIA, a genus of the class and order pen. 
tandria monogynia. The spathes are unive1·sal and parp 
tial; no cal)'X; corolla tlu·e<'-petalled; nectarium three· 
leaved; capsule thrt".e-celled; fl'lls many-seeded. There 
are two species of this magnificent plant, natives of the 
Cape. 

STRENGTH. See TrnBER, strength of· 
STREPTIUM, a genus of thr didynamia angiosper

mia class atid order. The calyx is five-toothed; stigma 
twn-lip11cd; drupe two lobed. Thc1·c is one species. 

STRIKE, a mrasure of capacity, containing fout• 
bushels. Sec MEASUUE. 

STRIKE, among sea111en, is a word variously used. 
When a ship, in a fight, or on meeting with a ship of 
war, lets down or lowei·s her top-saili;, at least half-mast. 
high, they say she strikes, meaning she yields, or sub
mits, or pays res pr.ct to the ship of war. Also, when a 
ship tourhes ground, in shoal-wate1·, they say she stl·ikes. 
And when a top-mast is to be taken down, the word of 
command is, stl'ike the top-mast, &c . 

STRIX, the owl, in ornithology, a genus belonging 
to the order of accipitrcs. The bill is honked, but has 
no cere or wax: the nostt·ils are cove1·ed with st>tareous 
fcathns; the head is very large, as are also the ears and 
eyes; and the tongue is bifid. There are 46 species; 
the most remarkable a1·e, 

1. Tilr bubo, 01· great-earrd O\\), in size is almor-1t equal 
to an eagle. Irides b1·ight yrllow; the head and wh.,fc 
body fi1wly varied "ith liuf's . spots, and specks of black, 
b1·uwn, tiuert"ous, and 1'e1Tugin11us; \\ ings Ion~; tail sho1-t, 
marked with dusky ba1·s; kgs thirk, cmerf'd to the vrry 
rnd of the toes \\ ith a dost' and foll down of' a it'slact•ous 
culoui·; da\\S g1·Pal, murh hooked awl dusky. lt has 
been shot i11 Scotland and in Yo1·kshir·. It inhal.lits inac 
frssihlc rorks anti <lesrrt plat rs: and prt•ys on hares and 
fl'ath i-r<•d ga111e. Its appcar·arlC'e in rities was deemed an 
unlucky omen; H.0111c ilself unre underwent a lustration 
bt"cau1..~ one of thrm strn.\ ed into the raphol. '!'lie an~ 
cients bat! them in the utmost abhorrence, and thought 
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thrm Jik• thr •creech-o\\ I•, the messrngrrs or death. 
Pliu/ st.llrs it frnbo funcb1·is, and nutt1s monstrum. Sec 
Platr CXXll. Nat. Hist. fig. 578. 

2. 'rhr brarl1}"otos, or short-eared owl, is 14 inchrs 
long. three frrt broad; the head is small and hawk ·hke; 
the bill is dusky; weight 14 ounces. The horns of t~us 
speries are very small, anc.l each consists of on1y a srn
glr fcathi:!r; the~e it can raise or ~epress a~ pleasu1·c; 
and in a dead bird they are with difficulty tl1scovcrcd. 
These species may be called long-winge~ owls; .the wmgs 
whrn rlosed rf'aching be)ot1d the rnd ol the.tail_; w.he.re· 
as, in the common kinds, they fall short of 1.r.. l'~lls 1s a 
bird of passage, and has been observed to v1~1t L111col~1-
shire in the brginning of OctolJer, and to _retire_ earlr m 
the spring; so probably, as it perform~ its m1gl·ahons 
with the wootlcnck, its summer retreat 1s Norway. Du· 
ring day it lie• hid in long oltl grass;. when .disturbetl, 
it seldom flies far, but will light, and sit Jookrng at one, 
at which time the hm·ns may be seen distinctly. It has 
not been observed to perch on tl'ees Jike other O\\ Is; it 
usually flies in &Parch of prey in cloudy hazy weather. 
Farmrrs arc fond of seeing these birds in the 6eltls, as 
they clear them from mice. 

s. The tlammra, or common white owl. The elegant 
plumage of 1his binl makes amends for the uncouthness 
of its form; a circle or soft white feathers surround the 
eyes. 'fbis spccit•s is almost domestic; inhabiting, for 
the greatest pal't. of the) ~a1·! ba1·11s,. hay.lofts, and o~ller 

~~t~~~=e=~ ~~ed c1:n~e~~=:l~a~~ ~~:~~~.~;i~~:~i~~~tr: ~l~~~~ 
its perch, and takes a regular cfrcuit round th~ tielus, 
skimming along the ground. in ques~ of field·m!ce, and 
then returns to its usual 1·cs1dence: rn the brced10g sea. 
son in resorts to the eaves of churches, holes in lofty 
builtJings, or hollows of trees. During the time the young 
arc in the nest, the male and female altel'llatl'ly sally out 
in quest of food, make their circuit, beat the field~ with 
the regularity of a spaniel, and d1·op i11stantl.)' on th r ir 
prey in the grass .. 'l'hry .very sdtlom stay out above five 
minutes; return with tl1e1r vrey Ill then· claws; but ~s 1t 
is nrrcssary to shift it into their bill, they always alight 
for that 1m1·puse on the 1·oor, before they attempt to rnter 
their nrst. This speries does not boot, but snurcs and 
hisses in a violent mannn; and while it Hies along will 
often scream most tremendously. Its only fooc.1 is mice. 
As the young of these bi1·ds keep their nest for a g1·eat 
length of time, antl are frd even long after thry can fl>, 
many hundr·eds of mice will scarceJy aufli(' e to su1tply 
thrm with food. Owls rast up tl1r bones, fur, or fcatllt'rs, 
or their prey, in the ftH'm Of Small pellets, arter they 
J1a\'{' de,ou1·cd it, in the same manner as hawks tlo. A 
gentleman, on grubbing up an old pollard ash that had 
bcrn the habitation of ow Is for many generations, found 
at the bottom many bushels of this rrjertetl stuff. Some 
O\\ Is, when they are satisfied, Litle tile rcmainde1· of thdl' 
meat liko dogs. 

4. Tf10 st1·idula, or tawny o" I, \Highs 19 ounrP~. 
This is a lrn1·diel'spccies than tht· foJ'mCI'; anti thr y111111g 

will feed on any dead thing, '' lil'reas those ol' Ille'' hite 
0\\1 must ha\"C a tirnstant suppl) of fresh meat. It is 
the stJ·ix of Aldrovandus, a111l \\ltat we call thesci·et.Th-
0111, to 11hirh the folly of sup<'r<titiou has gilen the 
puwcr of J>resagiug death b) its c1ies. 
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5. The ulula, or brown owl, agrees with the formrrio 
its marks, differing only in the colours. Hoth these 
species inhabit \foods, where they reside the \\hole day; 
i11 the night tliey are very clamol·ous, uml \\li en th ey 
l1oot, their throats arc inflated the size of a lieu's egg. 
111 the dusk they approach our d\Vclli11gs, and will fre
quently enter pigeon.housrs, anti make g-reat havoc in 
tlirm. They destr·oy numbers of I ittle lcnrets, as ap
prars by the legs frequently found in their nrsts. They 
also kill abundance of moles, and skin them wil h as much 
dcxtc1·ity as a cook docs a rabbit. They build in hol
low trees or r·ninetl edifices; lay foul' eggs, of an elliptic 
fo1'111, and of a whitish colour. 

6, The passel'ina, or little ow), i<1 very rare in England; 
it is sometimes found in Yorkshire, F'Jintsliire, and also 
near London. In size it scarcely exceeds a tlu·ush, 
though the fulness or its plumage makes it appear lar
gri·. The Italians make use of this owl to decoy small 
bi1·tls to the limed twig; the method of which is exhiliited 
in Olina's Uccelliera. 

7. Tile spectacle owl of Cayrnnr, which is accurate . 
ly described by Dr. Latham, is 2 l inches in length: the 
upper parts of the body are of a redtlish colour; the low 
c1· parts of a rufous white; the head and neck are white, 
anti not so full of feathers as those ofnwls generally are, 
and from this circumstance it appears not unlike a hawk; 
a large patrh of a dark brown surrounds each eye, giv
ing the bird much the appearance of wearing spectacles, 
the legs are covered with feathers quite to the toes, and 
are of' a yellowish colour. 

STROMBUS, a genus of the vri-mrs tcstarea. Tl1e 
gene1·ic character is, animal a Ii max; shell univalve, spi
ral; aperture much dilated; the lip ex11anding, and pro. 
ducrd .into a groove leaning on the lrft. '1'his genus 
comprises 53 species, which a1·c st•pa1·ated into divisions. 
Only one species, viz. tlie peo prlt•rauc, 01· corvorant's 
foot, is found in this counti·y. 'These shrlls, in tl1cir 
you11ger state, want the lip, nnd have a thin turbinate 
a1~pcarance. Ou this account they havt> by mnny natu1·
al1sts been referred to a genus to which they do not be
long. 

STHONGYLUS, a genus or vermrs intcstina. The 
grnE'ric cha1·actrr is, body round, long, pellurP, gla
lJrous; the fnrt> part is glolJular, trnnrnt<'. wit ha ril·cula1• 
ap<'rture fringt'd at the ma1·gin; thr liin<I part of thC' fe. 
m_ale cntiJ•t• aud pointed; or the ma1r dilated i11t11 lo r>sr, 
tl1stant, an ti. pf'IJurid mf'mbrane<;. Tlierr :we tw11 ~peric·s: 
1, the cnqumus, that inhabits thr stomach 111' thr h111•t:te 
in g1·eat numl.irrs; and, 2, the o\·inus, founl} in the intes
tines of sheep. 

STRONTIAN. Ahont thr yPOr lTB~. a minrral was 
brought to Edinbur!-;'h b} R clr r1 lcr in fos~ ilc;, from tl1c 
lead -mine of Sfrontian, in ArKyk·shirr. "he1'<' it ... lnuml 
imlil·ild cd i11 tlte ore. mixrd \vith s ,-eral olhr1· ·uhstan
Cl' S. It is soi'netimrs transpa1·ent and colourh•sc;. Lui e'f'

n~rally l~as a lingr of yrllow 01· g-reen. Its ro.pt•c-ific f!;'ra
\'1ty \' a1·1es from S:4 to ? ·!26. Irs te:xt11r{' is gr11r1·ally 
fibrous; and somet11nc~ st J'i found crystallized in slrnder 
prismatic columns, of rnrious ll'ngths. 

Stronl ian is found abundantly in difl"t-rent pl \r(' of 
the wodd, antl al\\ays combiue<l \\ith cm·bo11ic acitl or· 
sulphuric acid. 

J. The carhouic acid may be cxpellrd from the • a1·bo 



S 'l' R 

nat, and t!ic sfrontinn oL1ainrc1 rurc by mixirg the min
r1·al \\1th d1an11al po\\dn, and exposing iL 1u a heat of 
140'1 "'nl~n\O•HI; t1l' U)- clhs·lhing the n1ine1·•tl in nitric 
ac icl. c'apnrat111.~ thl' su lu tiu 11 1ill it Cl')Stallizrs, and cx-
11·1..,i11g 1l1c c 1 ·~i.,t;ib i11 a ct'l<t..iUlc to a i·c<l heat till the ui
tru.: acid is d1·i' l'll off. 

!.?. Strnntia11 thus obtained, is in porous masses, of a 
gn) i<;h "hitc co l11111·; its taste is acrid and alkaline; aml 
it romc1·ts Hgt.•fal> lc blm·s to g1·t.•c11. Its specific gnn ity, 
anu1·c\111g Lo Uassenlhllz, is J .647. 1t does not act so 
strn11gl) on animal lwtlics as har)tcs, nor is it poison
ous. 

It does not melt "hen healed like barytcs; but before 
the blo\\ pipe it is 11r11ct1·ated with light, and surrouutlcd 
with a Jh1me so white antl brilliant that the eye can 
scarcely beliuld it. 

$. Wh<'n wak1· is sprinklrd on strontian it is slacked, 
brromcs lirt, a11d falls to puwl.lcr exactly like lnu·J•tcs; 
but it is not so soluble in\\ ater as that ea1·th. One liun
dreil and r;ixty-two paits or water, at the tcmpcratu1·c 
of 60°, tli"solve nea rly one part of s trontian. The 
solution, kn"' n by the name of st1·ontian watc1·, is clear 
and ti·ansparcnt, and converts ngrtablc blues to a green. 
Jlot wall'r disso lvt's it in 1nuch larger quantitit~s; am.I as 
it cools, thestro11ti:o1 is deposited in coloul'lcss tra11spat·
cnt crystals. These ar·e in Ilic form of tlii11 q11adra11gu
Ja1· platt•s, gl'llrrally parall t· logr·ams, the largrst or \\hic h 
seldom exceeds tJnc-l'o111·1Ji of an inch in length. Some
times their ctlgrs arc plain, but they ortcner consist of 
two fa crto;;, meeting together, ant.I forming an angle Jike 
the 1·001' of a house. These CT) stals gc11c1·ally at1hc1·e to 
each utl1ct· iu surh a manner as to form a thin plate of 
~11 inch or mo1·c in length, and half an inch 111 b1·cadrh. 
Sometimes th<•y assume a cubic form. They contain about 
68 partsi11 IOOufwatcr. The) arcsolubkin 51.4partsof 
'\alc1·, at the tcmpcl'aturc of 60°. Iloiliug water tlis
solns neal'ly half its \Hg lit of them. \\"hen exposed to 
thr air, tliry lose thci1· wakr, attrart caJ'IJonic arid, anc.l 
fall into powdcl'. Their s pl' c ific gra,'ity is 1.46. 

4- Sfrontian is not actt·tlon by light; 11citl1cr <locs it 
combine \\ ith ox) gen. 

5. Sulphur ancl phosphorus arc tlic only simple com
bustibkR \\ith \\hid1 it unites. 

Thesulphu1·ct ofstrontian may be malk by fusing the 
two ingredient.; in a crucibl1·. It is so luble in \\alcr by 
means of s ulphurcted h)drogcn, which is cvolvetl. \\"lien 
tl1e solution i"i evaporatctl, hyd1·ostilphurctof s t1·011tia11 is 
obtainrd i11 c1·ystals, and Ii) drogc11atcd sulphuret re
main& in solution. These compounds rrsl•rnble almost 
exactly tho sulphurct, II) d rosulphurct, and hydrngcnat
ed sulpllu1·ct of bnrytcs; and do not tlH·rrfore require a 
imrtiC'ular drsniption. Tl e same rrrnark applies to the 
phosphurl't of sti·ontiau, which may be 111·cpa1·cd by the 
same p1·ocess as the phos1,hu1·ct of ba1·y fcs. 

6. Slrontian dors nut combine with azotc; but it unites 
read ii) "ith muriatic acid, and forms the sullstance cal
l ed mnriat of stro ntian. 

7- Stronlian has no action upon metals; !Jut it combines 
with SCH'Tal of their oxides, and forms compounds whi ch 
have not hi tf1uto been txam irictl. 

8. It does not combine with alkalirs nor IJarytes. 
No p1·er ipi rat i11 11 takes pl:ice when barJ tes and sfrontian 
\l·ater arc mixed togctlrnr. 
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9. Stronti:rn has lhc prnpe1·ty of linging flamr ofa brn.u~ 
tif'ul l'l' U, 01· 1·atlu ... r pui·(lk nd11ur;" p1·•.p1·1't} dhcoHitd 
by D1" Ash 111 I ;- s r. 'J he e.xpninirnt maJ hr urn.de by 
JlUlLng a Jilli e or the s..i.lt rump1•S<'ll of niti·k anti and 
Stl'Ontian i11to the \\irk ol a lightt·d -r andl1•; 01· b) set1i11g 
lire to alrohol, hul cling 111111-iat of ~11·011tia11 in sul11t1011. 
In lwtli casl·S llu• tJ.1111t• i'i ol a lin•IJ purple. In tl1b re
spect it diffl.'1·5 f1om I.Jal') t t'S . \\l1trl1 \\ht•11 tril'tl in Ille 
sa me "a) is fountl to co111mu11icatc a blueish) ellu\\ t111ge 
to fla111c. 

10. The affinitirs of strontian. ac; a ... certainetl by Dr. 
Ilopc a11tl M '" Vau'} udin, at'c as foll•m s: 

Sulphuric aLid, M un:uic, 
1,hosphoric, S11cn11ic, 
Oxalic, Afetic, 
'l'a1·tal'ic, Ar~w11ic, 
:Fluol'ir, Uo1·ar1", 
Nit1·i r , l;;u·bouic. 

Ilarytes and strontian rcscmLlr rach other in their 
prope1't1t·s as d usl'ly as potass and socla: hrnce. like tlil'SC 
two alkalie~, tlwy \\err fot• some time confo11mlrd. It is 

~~ff\~::~.\~.r~~,~~~~::~~n t~~1 1!!' ~~~;,ll~a~·~11~1! at1~:~c t1:11~:to~~~i,~it~:E 
S ~ Ul TMPFIA, a genus 11t' plan I~ Uel un,;ing to the rlass 

of !:i) ngr11 e!<i ia .• 111d to tllc ordt•r of m11n11gamia. The ra
lyx 1s quinquc1lt·ntatc and superin1·; lilt' corulla is pr11ta
petalous; and lht> bt·1·1·y 111u11nS(>Cr1t1ous. There is only 
one sprcics, the ma1·1tirna, a Mlin1b ul' Cu1·acoa. 

S'l RUTH LO, in 11atu1 al hist•,,·y, a gt•nus or birds be
longing tu the OJ'dl'r uf gr.llhe ol' 1 innmus. It includrs, 
1. 1'hc ostrich, has a bill soml'\'vl1at conical; tlu• "rngs 
l\l'e so sho1·t as to be 1111litf~1· flying; the thighs a11d sidl't, of 
the body a1·e nak1·d; tl1e re1·t are fo1·mcd for runniug, hav
ing two toes, one only ul' which is furnished with a uttil. 
The head arid bilJ somewhat rcscrnldc thosr of a due k; 
and the ueck ma} be likent•tl to that of a swan, but that 
it is much longe1·; the 14-gs and thighs rcst•n1blc those or 
a hen, though the "hole appearancf• bt•;u•s a strong re
semblance to that of a camd. But though usually St'l'Cn 
feet high from die top of the head tu the ground, from 
the back it is only four; -.o that the heacl and neck are 
above tln·cc fe et long. Frum the top of the hratl to the 
rump, when the neck is strctcl1ct1 out in a right line, it i.!I 
six feet long, and the tail is about a foot mol'e. Onr or 
the wings with1rnt the fratl1ers. is a foot and a half; a11d 
being str1•khed out, with the feathrrs, is thrre feet. 

The plumage is murh alike in all; that is, gcnrrally 
black anti white; thous h some of them are said to be 
gl'cy. 'There are no ft:athers on the sides, nor yet on the 
th ig hs, nor under the v. 111gs. Thr lowl'r part of thr urck, 
abolit half-way, is cont·cd with still smaller featlif'l'R tlrnn 
those on the belly and back; and those also arc or di[. 
fe1·cnt colo111·s. 

At thr end of each win.; there ic; a kin1l ohpnr almnst 
like the quill of a pnrcupine. lt is an in r h lung, bt>ing 
hollow and of a horny substance. The1·e are two of tlil'~e 
on earh wing; the largest of whirh is at ti.Jr rxtrendy 
of thr bnne of the wing, and the other a foot Jowl' I'. The 
nr<· k seems to be mo1·e sl1•11dt'r in prop11 rtion lo that of 
other bil'lls , from its not being f11rnislird \\ith fC'a l1ers. 
Th e skin in tlii-, part is of a livid Ot·sh-rol .111 r, wltirh 
somr 1111pl'oprrl." would J1an to br blut'. 'fht bill is 
short aud poiuted, and two inches aud a half al the be· 
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ginning. The external fnrm of the eye is like that or a 
man, ihc uppcl' C)C-lid ln·ing ado1·m•t.I with eJe-laslies 
\\ l1id1 ~u·c longer· than those 011 the lid IJelow. The 
tougue is small, ,·rry short, and com11osctl of cartilages, 
ligamr11t~, and memb1·anrs, intcrmixt:d \\ ith fleshy fll.i1·1·s. 
Jn somt• it is about an iurh long, ·and 'cry thick at the 
1.rnltum; in others it is but half au inch, being a little fork~ 
cd at the end. 

r:l'he ostridt is a nath•e only or the tor1·id regions of 
Africa, and has long ller11 cdl.'b1·atcd by those wlm have 
l1ad occasion 1o mention the animal<:; of that t·cgion. Its 
iksh is prosrdbctl in snipturc as unfit to lie catt>n; a1~d 
lnost of the an dent\\ 1·itns tlcsnille it as w1·ll known 111 
11tcir times. Like the rnce oftlH• ch•phailt, it is tra11i:1mitted 
1lirnn without mixtu1'(•; and bas nevc1· l>et'n known to 
breed out of tl1at cuu11ti·y whirh fil'Sl produced it. It SC'ClllS 

fot'llll'd to live an1ong the sandy and l>urnin.:; dest·1·ts of 
the tonitl zonf'; and, as in sr1me meast11•e it owes its l>il'th 
to thei1· gt·nial i11f111t•nre, so 1tsrldum migrntrs into trans 
rnol'e mild 01· rnu1'e J'ntil1·. The A1·abians assert that 
the ostl'ich m·vc1· tfrinks; and the pl arc uf' its habitcttion 
seems to ro11ti1·m tlic assrrtiun. In tl1rsc formidable re. 
giuns ostriclu.' ~ a1·c seen in la1ge flocks, which tu the dis· 
taut spcrtato1· apprar like a rrgi1ne11t of cavalry, and 
IH\\'f' ul'ten ala1·mctl a whole cal';nan. There is no de
snt, how bar1·en sorver, but what is capalJle of suppl Y· 
ing- these animals \\ ith 111·0,·ision; they cat almost cve1·y 
thing; and tll1·se IJarrcn tracts are tloubly gr<\tr!'ul, as 
tl1ry afford both food and secu1·ity. Tile ostrich is \'ery 
vornciou8. It will dernur leather, grass, hair, iron, 
st.inrs, 01· any thing that is girnn. Those substances 
wliid1 tile coats of tlic stomach ca11not soften, pass whole; 
so !hat glass, stonrs, 01· fron, are excluded in tlie fol'lll 

in wliich Lhry wc1·e dcvout·cd. 

[11 their native drser·ls, ho\\"C\'CI', it is probable they 
Jin cliicOy upon ngctablrs. wl1cre they lead an innffcn
Si\C and social life; the malr, as 'l'he\'rnot assUL'CS U'i, 
assorting "itli the female with connubin! fidelity. They 
fll'C. said to I.Jc vrr·y much inclined to \'cnery; and the 
make of tlil· p:wts in both sexes srems to confirm th" re. 
})01·t. It is proUable also they copuli\tc like othl'I' birds, IJy 
comp1·t•ssio11. They lay \ ' Cl'Y lar•gc eggs, some uf tlicm 
hrinr.; ab1n·e fi,·c inches in diameter, aml \\C'i~hing alrnve 
firtt·rn p1111111b. Thrse eggs ha\.·e a \""rt')' ha1·d shell, some
\\ hat 1·rsc•111bli11g thosr 111' the crocodile, excq1t that those 
or 1 he laUCI' al'c lt•ss and 1·011111ler. 

'l11ir st•as:on fo1· lnying drpcnds on the dimafe wl!crc 
tl1r animal is bred. In the nortlirrn pa1·t'i of Af'rica, 
tl1is ::;r:,snn is about thl· IJq~·innin~ of Jul-'; in lhC' so11th 
it is alJoof iltl' lnttr1· end nl' Dcrrmhrr. '1'hrse\J i1·tl.sa1·e 
'r1·y pl'O!ifir. and l<ly grni•rally frum forty to fifly rggs 
at ont• dulrlt. It ha.'i IJl'rn romm •)nly repm·1rd, that the 
f<'mnff' f!rposits tlirm in lht• ~and, and rnvc1·i11g th rm 11 11 , 
le:irrs 1l11•m to Ur liatrhrd Uy tltr lwat ol' the rlimatr. and 
thrn 1w1·111its Iii<' Jnung tu !->l1ift fn1· thc>mselYcs. Vl'l'y 
liltlt• nJ' lliis. hm\l'\<'l'. is t1·11r; no bird has astrongrr af. 
frrlion fo1· IH'I' )ou11g than 1hc ostrirl1. nor nnne watcli
t'~ lu•t· r~~s \\ith ~rt·atn as15id11ity. It happt•nc;, i111kctl, 
inthosC' llutrlimalrs, lhat tlirrr is kss nrrrs5il\ for the 
rn11ti11ual inruliation of tlw rrmalr~ arnl -;hr morp f1·rrp1rnl
ll':t\'('<., hr1· 1·~~ .... whi<'h ilt'l' in 1111 danger of' hring chillr<l 
b) the wrntl1c1·: ~ut though sh1• sometimes fursakrs thom 
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hy clay, she alwny. cal'<{ull) broncl s ow1· tl1 rm by nigl,t; 
aniJ Knlbcn, "ho has srL'll .i;1·cat 11um1Jers uf them at the 
Cape of' Good Hopi·, am1·111s tl1.1t they .!:iit on tli t· ir rgg'l 
like utlic1· hirds, aml that the male aml the kmalc take 
this omce hy tums, as he had fl'cque11t opportunities of 

~~~~:~~i1~~~i ,. ~~:~ni; :;r;~1r~~·~c~:t~~.;' ~r;l~I :~d:~; i~1:~· ~11::.;~'. r~:; 
the coulrary, the young ours ai·e nut even <"Ihle to walk 
for Sl'\'ca-al d:lys arter they arr. hatrb<'1i. Dul'ing this 
time the ulcJ ones are \•c1·y assiduous i11 suppl) in;; them 
\\ ith gTasR, and very ca1·cful to tkfend them !him Uanger; 
lli\\' , they tncounter every tla11gl'l' in their dcf'ruce. 'f'11e 
)flung, "hen h1:ought forth, are of an ash -colour the 
first year, and are cun·1·rd \\ith feathct·~ all O\CJ'. B:tt 
in time these feathers drop; and those parts "hich arc 
covered assume a Uiffc1·ent nnd more lJcco111inf.; pltmiagl'. 

The beauty of a part of this plumagr, pa1·ticul;u·l_y tl1c 
long feathers that compose the wings and tail, is t la· c hi l'f 
1·casou that mau has IJeen su acti\'e . in pu1s11i11g this 
hat'ITlless lJird to its dest>1·ts, and h1111ting it with 110 small 
dcg1·cc of rxpensc and labour. Thr. ancients us t· <I tho.:;e 
plumes in tl1eir helmets; 0111· military \War· tlH·m in their 
hats; anti the ladit's made them an 01·nan1e11t in thei1· 
dress. Those feathers whid1 arc pl urkl·tl frnm tl1C' ani
mal while ali\'e are much 11101·e ntlurd than thos~ taken 
when dead, the latter IJeing dr·y, light, anti subJCCt to Lie 
wo1·m-catcn. 

Besides the Yalue of their plum~g<', some nf f11r sa~ 
vagc 11ations of Afrira huut them also for th~i1· flC'~h; 
which they conRidc1· as a dainty. Tiley sometimes al~o 
hrrcd 1hrse birds tamr, to l'at the young ones. of which 
the females are said to I;~ the grratrst delicacy. Even 
amnng the Europeans now, tlic eggs of Ilic oqtrirh are 
sai<l to be well tasted, anf) cxtrc111cl.v no111·ishi11.i;; I.Jut 
they are too scarce tn Uc fot1 upon, altliongli a si11g·le rgg 
is a sufficient cntertainmrnt fo1· eight men. 

As the spoils of 1hc ostrich arc tl111s Yaluablc, it is not 
to Ue wondcwcd at that man has Uecomc tl1rir most assi-
1luous pursuer. Fot· this pu1·posr, the A1·abia11q ti·ain llll 
their I.Jest and ficrtest ho1·s l' s, and hunt the ostrich still 
in view. 1-'rrhaps, of all ,·arietirs ol' the rliasr, tlii5, 
thougl1 the must laborious, is.' rt the mo"tt rntrrraining. 
As soon as the liunt<'J' comrs within si.~!it of his prny, he 
puts 011 hiR horse with a grntlc gallop, so as to kerp the 
ostrich slill in sigl1t; yet nut so t"li;to tl•1·1·ify him from the 
plain into the mr>1mta.ins. or nll known animals, t!Je 
oi;:trirh is Uy far the S\\ iftest in 1·u11ni11g; u11on ol.Jse1·vi11g 
hirnsl'lf, therefore, }HU'sut·tl at a disl:rnre, lir IJ •·g ' ns to 
r1111 at first but gl'ntly; eitlH'I' i11 c:c11.il1lc of' his dangPr, 
01· SUI'~ nf' escaping. Unfo1·lunattly fo1· tl1csilly ne 1t 11 rr~ 
instead or going ,;iff in a dit•t:ct line, he takes his CIHJl 'SC 

in cil'(:les; while tlie hu11tc1·s still make a i;ma.11 f'ou1·;e 
within, 1·rline ea('h othrr, mert him at u11l'XJH"l"t1•tl 
tu1·11sJ and keep him thus still crnplnycd, still foll cm rel, 
fo1· two or thr1'C tlays tngrth er. At la~t, spent wi1li fa. 
Hgue and .famine, am! finding all powe1· of cscare frn .. 
pnssiblr, lir endt>a.vour" to hidt" himsrl/' from lli•)..,e l'llf'· 

mil's he cnnnnt avoid, and CO\'Cl'S his hea1l in tile sand or 
the first thirket lie meets. Snmetiuws. lin\\'C' \'t't'. /it' at .. 
tempts to face h_is pu~·sucrs; and tl1ough in g1•nrral the 
~ost gent~e a111n:1al 111 n~tu1·e. when flrivPn ~o d :.'S{l!'l'.t· 
(1011 he dclcnds lumsrlf WJlh his b~ak, his "111gs, a nil 
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his !'eel. Snclt is the force of !tis motion, that a man shaft a1•e about l1alf-way to the e111l, vo1•y long, and as 

would be utterly unal.llc to withstand him in the shock. thick as a ho1·sl'-hair, "ithout being sub,lividt·tl into fl .. 

'.fl1e Struthnpli~igi have anothel' method or taking this hrcs. 'I'hc stem or shaft is flat, shining, black, and 

hire.I: thcv ron:r themselves with an ostrich's skin, and kuutted below; and from each knot thrr1· pl'oreeds a 

11assing ,;p an arm through the neck, thus countc1foit all beard; likewise the l.n•ards at the encl of the laq;e fea

tl1e motions of this animal. By this a1·tilicc they approach thers are pel'fectly black, and towa1·,1s thr root of 1\ grey 

the ostrich, which \Jccomcs an easy prey. He is some- tawny colour; shottcr, more soft, and throwing out fine 

times also lakcn l.Jy dogs anti uets; Uut the most usual flb1·cs like down; so that nothing app"arsexcept the ends, 

way is that menthinctl al.Jove. which are hard and black; b('rause the other part, com-

Wlil'n tile Arabian'i have thus taken an ostrich they posed of tlown, is quite con1·ed. There arc featht'l's on 

cut its throat; and making a ligament below the opening, the head anU neck; but they are so sl101t and thi11ly 

thry shake the IJird as one would rinse a barrel; then sown, that the bird's skin appeal's nakrd, exre11t towa1·ds 

taking off the ligature, there l'uns out from the wound the hinder part of the head, where they at·e a li1tle longer. 

ih the tlu·oat a considerable quantity of blood mixed The feathers which adorn the rump are ex:t1·r:mcly thick; 

with the fat ol' the animal; and this is considered $as but do not differ in other respects f1·om the rc~t, rxccpt 

one of their greatest dainties. They next flay the bird; in their I.icing longer. The wings, when thC'y a1·e de .. 

ant.I of the skin, wliich is stl'ong and thick, sometimes privecl of their feathers, a1·e but three inches long; and 

nlake a kind of vest, which answers the purposes of a the feathers are like tho!ie on other pa.rts of the body. 

cuirass and a buckler. rn1e entls of the wings are a<lorned witlt five pl'ic/des, ur 

rn1erc are others who, more compassionate ot• more , different lengths am} thickness, which Lrml likc a bow; 

1n·ovidrnt, do not kill their captive, but enUeavour to these a1·e hollow from the roots to the ve1·y points, having 

tame it, for the purposes of supplying those fea1hers only that slight snhstau ~ c within which all quills are 

"'hich al'e in so gl'cat request .. The inhabitants ol' Daara known to have. rl'11e longest of thc~e pl'icklcs is eleven 

and Lybia breed up whole flocks of them~ and thr.y are inches; and it is a quarter or an inr,h in diameter at the 

tamed with \'e1·y little frouble. But it is nut fol' their root, being thicker there than towards the extremity: the 

feathers alone that they are prized in this domestic state; point seems broken off. 

they ~we often ritlden upon and used as horses. Mool'e The pat•t, however, wliich most distinguishes this 

assures us, that at Joar, he saw a man travelling upon animal is the head; which, though small, like that of an 

an ostril.:h; anti Adanson asserts, that at the factol'y of ostrich, does not fail to inspire some degree of ter1·or. 

Podore he had two ostriches, which wel'e then young, the It is bare of feathers, and is in a manner armrd with a 

stl·ongest of which ran swifter than the best English helmet of horny sul.Jstance, that covers it from the root 

i·ace1~ although he canicd two ncgrocs on his back. As of the bill to near half the hea<l lrnckwards. This helmet 

soon as the animal pcrcrh•etl that it was thus loaded, it is black before and yellow behind. Its substance is very 

set off running with all its force. and made several cir- hard, being formed Ly the elevation of the I.Jone of the 

cu its round the Yillage; till at length people were oLlige<l skull; and it consists of several plates one over another, 

to stop it by barring up the way. How far this strength like the horn of an ox. The neck is of a violet colour, 

am! swiftness may be useful to mankind, even in a po- inclining to that of slate; and it is 1·ed behind in several 

lished state, is n mattet· that pel'haJlS dcscl'ves inquiry. 11laccs, but chiefly in the middle. About the middle of 

See Plate CXXXII. Nat. Hist- fig. S79. tlte neck before, at the 1·ise of the !arge feathers, there 

2. The cassowary (the rasuarius of Linnreus, and ga.. a1·c two pl'Ocesses fo1·m cd by the skiu, which resemble 

leated cassowary of Dr. Latham) was first brought into somewhat the gills ol' a cock, but thot they are blue as 

Euro11e from Java b) the Dutch about the year 1597. It well as re.tl. The skin whirh t'o\'ers the fore part of the 

is nearlv equal in size to the ostl'ich, but its kgs .are bl'east, on which this l!ird leans and rests, is hard, cal

much tl~icker and strongrr in proportion. This cunfor- luus, and without featlic1·s. 

;re~~~i~e~~,:~dits~i~gt~li~:.~~.5!~7;~~l~u~~~~1 ~~~~e~o~!
1

1i,f:~ t~~ Tlie same degree ofvoracious1wss wliirI1 we perceirecl 

i•cntler formidable. It is five fret and a half long from the in the ostrich obtains as strongly he1·r. The cassowary 

point of tlic bill to the r:xtremity of the claws. The legs swallows cvrry thing that comes within thE' rapacity oC 

at·etwo feet and a half hi~li from the hr11y to the end of its gullet. Tlie D11lch assert, that it can devour not 

the rlaws. 'l'he head aml neck together are a foot and a only glriss, iron, aur\ stones, but en•n lirn on lnll'liing 

Jialf; and tlic lat·gcst tm·, including the claw, is five coals, without tesHfyi11g the small rst fra1• uf l'cdi11g the 

inrh('S long. 'rlie rlaw alone of ~he J_e ast toe is thr':-e least inj111·y. It is said, that the passage of the fucld 

'inches and a half iu lrngth. The wrng is so small that 1t through its gullet is perl'orm('d so spel·dily, that enn 

does not appear, it l>ring hidden uuder the feathers of the the ve1·y eggs whirh it has swallowed whole IHlSS thl'ough 

bark. In other birds, a part of the fratliers srne for it unbrokrn in the same form they went down. In fact, 

Hight, and are different from those that srrve mei'd) fat· the alimenta1·y canal of this anima.J, as was nbsrrve<l 

covering; but in the cassowary all the ft'athns are of the above, is extremely short; am.I it may lia]lpru, that many 

same kind, and 011tw'1nlly of the same colour. They at'e :!n~~ .. ,~~nf~0a~·ear: ~n!i;~s~~~~1 i:"~!~i!~:~~a~l111,01~~ wheat 
·· gcncraHy double, havinp; two Jong shafts, which gl'ow out 

of a short one, \\hirh is fixetl .in the skin. Those that are 'l'he cassowary's rggs are ot' a grey asl1.colour, inrlin

donble are alwavs of ltnequal length; for some are four- ing to green. rfhry ar·e 11ot su large nor so round as 

-"teen inches Jong, particula1·~y on the rump, while others those of the ostrich. They <1.re marked with a numbrr 

a!'c uot above tbi·ce. The beards that adorn the stem 01· of little tubercles of a deep green, and the shell is not 

2 
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very thick. The largest of these is found to be fifteen 

inches round one way, and about twelve the other. 

1.'hc southem parts of the most eastern Indies seem 
to be the natural climate of the cassowary. llis domain, 

if we may so call it, begins where that of tile ostrich 

terminates. The Jatler has never Uceu fuunt.l beyond the 

Ganges; while the cassowary is ncvei· seen nearer than 

the islands of Bandana, Sumatra, Java, the Mulucca 

islands, and th~ correspimtling parts of the cont!ne~t. 

Yet even hue this animal seems not to have mult1phed 

iu any considerable degree, as we find one of the kings 

of Ja\'a making a present of one of these birds to the 

captain of a Dutch ship, considering it as a very great 

..arity. 
The casuarius Novre Hollandire, or New Holland 

cassuwa1·y, diffot·s co nsiderably from the common cas

sowary. Jt is a much larger bird, standing higher on 

its legs , and having the neck longer than in the com

mon one. rotal length seven feet two in ches. The biU 

is not greatly diff"err11t from that of the common casso

wary; but the horny appendage 01· helmet on the top of 

the head in this species is totally wanting: the whole of 

the head and neck is also covel'etl with feathers, except 

the throat and fol'C part of the neck alwut half-way, 

which are not so well ft:'-alhered as the rest; whc11eas in 

the common cassowary the head and neck a•·e bare and 

carunculated as in the turkey. 
The plumage in general com1ists of a miAture of brown 

and g1·ey, and the leathers are somewhat cu1·Jcd 01· bent at 

the rnds in the natural state: the wings are so Vt'l'J short 

as tu be totally useless for flight, and indeed al'r scar1..f ly 

to be t.listinguisheJ from the rest of the plumagP, \H\8 it 

not for their standing out a little. The long spines \\.>hich 

arc seen in the wi11gs of the common sot't a1·c jn tl1i ~ not 

obscr' able, n r>r is .there any appearance of a tail. The 

legs arc stout, formed much as in the galeated casso\\ ary, 

with the addition of their being jagged or sawed the 

Whole or their irngth at the liack JHU't, 
'l'his bi1·U is not uncom111011 in New Hoiland, as sevc

t'al or them have been seen about Botany.bay and other 

IH\rts. Although it cannot fty, it l'uns so swiftly, that a 

greyhound can scarceJy overtake it. The Jlc!llh is said 

to be in taste not unlike beer. 

S'rRUTll!OLA, a genus or plants belonging to the 

class of tC'tramkia, and 01·tler of monogynia. The co

rolla is wanting; tile calyx is tulrnlous, with eig!Jt gla11-

dul1~s at its mouth; the he1·ry is without juice, and mo

nos1jcrmous. 'fhe species al'e 5, shrubs of the Cape. 

STR\'CHNOS, a genus or plants belnnp;ing to the 

dass of pc11tanil1·ia, and ordc1· of monog-ynia; crnd in the 

tiatural system 1·anging u11d e1· the twt'nty-t•ighth ol'dCI', 

lul'idre. The corolla is quinqncfid ; the Un1·y is unilu

cular, with a woody llark. The sprrirs arc three, the 

~14:\~u;~i'~~~a, colubrina, aud potato1·u111, uativcs (lf fol'eign 

STUARTIA, a grnus of plants hclonp;in.<; to the rlass 

of mona lklp11ia and 01·clr1· of pol) anliria; and in the na

natural 1')Ste111 ra11~i11~ 11 i1i<•1· the Silh orilt-1·. r1i lumni

fcr:e. Tile calyx 1s simpl.·; thr st)k is 1o1;m jJlf', ''ith a 

qui11q11efid Rtigma; tl1P a11 lu is \\ilhout jniCl·, q11i11que .• 

luhed 1 monospn·mous, h' !•:-itin~ o]Jru with a spl'i11s· Jh e 

'rays. 'flicrc ate two spcc:ics, fi.u·pign planls. 
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STUCCO, in building, a composition or white mn1ble 

pulverised, and mixed with plaiste1· of lim e; :ind the 

whole being sifted and wrought up with water, i.s to be 

used like common plaister: this is called ~y Pliny mar

moratum opus, and alUarium opus. 
STUM, in the wine trade, denotrs the unfcrmrnted 

juice of the grape, after it bas been sevc..al times racked 

off, and separated from its sediment. 
STURGEON. See Acc1PEl<SER. 

STURNUS, the starling, a genus of birds belonging to 

the order orpasseres. The beak is subulated, dep1·cssed, 

and somewhat blunt; the superior mandible i.lf entire, and 

somewhat open at the edges; the nostrils are ma1·ginated 

alrnve; attd the tongue is sharp and ema1·ginated. 'l'het·e 

are 15 species, according to Dr. Latham; the vulgaris, 

carvensis, Judovicianus, militaris, cellaris, carunculatus, 

gallinaceus, se1·ireus, viridis, oJi vaceus, moritanicus, 

Jo yea, dau1·i cus, junceti, and mexicanus. 
The vulgaris, or common starling, is the only species 

of the sturnus that is indigenous. 'l'he wciglit of' the 

male of tl1is species is about thrre ounces; that of the 

female rathct· less. The length is eight incl1es tl11·ce 

qua1·ters. The whole plumage is black, very rcsplch

dl'nt, wit h changcal>le blue, pur·ple, and copp('r·: each 

feather m:u·ked with a pale ycllo\V spot. The lesser 

•·ovcrts a1·c edged with yellow, and slightly glossed with 

green. 
The stal'e breeds in hollow tr·ecs, eaves of houses, tuw

er'i, ruins, clitfs, and often in high l'Ocks ove1· the sea, 

SUelt as that of the Isle or Wight. It lays four 01' five 

rgf)s, of a pale-.i;reenish ash-colour; and mak es its nest 

or straw, small fiiJres of roots, &.c. Jn \\inter, st~u·es 

ass ·ml.J le in vast Oocks: they collect in myria<ls in the fens 

of Liucolnshil'e, and do great dam;1ge to the fen-men, by 

roosting on the reeds, and breaking them down bv their 

w~ight; .ror reeds nr~ the thatch of the country, in<l are 

laid up rn h.arvest with gr·cat care. These birds feed 011 

worms and rnsccts; and it is said they will get into pigeon

hou~es, fui• the sake of sucking the eggs. Their uesh is 

so b_1ttcr a. to be scarcely eatable. they arc fond of fol

lowrng oxt>n and other large cattle, as they feed in the 

meadows, attracted, as it is said, by the insects which 

~utter.round th em,, or by those, perhaps, which swaJ'm 

111 ~hc.11· cJu~g, lH' m meadows in general.. From this 

J~al11t 1s tler1n~.u the German name rindrr sta1·en. Tlif'.y 

ln-e seve~ or e~ght years, or even longer, in the cJomestiC 

state. 'I he wild ones cannot be decoyed by the call, be

c;~use they .l'Pga1·d not the sneam of the owl. A methotl 

has been d1scoverrd of taking entire families, !Jv fixiug 

to the walls and the t1·ees where they lodge, pots ,;f eai·u;. 

~nware. ul a converucnt rol'm, which the birds often 111·e-

!~1~ ~~/~~~t u:.~~~~·n~t~sts in. Many arc also caught hr 

Th e stare, it is sai~I, can be taught to sprak either 

French, <;7erman, Laun, Gre~k, &c. aud tu prnnouiic,e 

plt1·a~cs of som? lengt.h. lts 11lrn.nt throat acco mmodatl:s 

it.sell to. en1·y 111firct1011 and every accent. lt can i·ca

d.ily arl1~11la1.e the letter R, .and acquires a soi·t of w:wb .. 

11.ng .which 1s much superior to its native song. Tl·. 

~~·;1~i:~ci~il:·ead through an extensive rauge on tltc ancie~:~ 

The stm·nus dnc!us, see Plate CXXXll. Nat. Hist 

fig. SSO, 111hab1ts Europe and the norLlm·n pai!ts oi 
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Persia; t'rc(p1e11ts wate1·s, and foeds on aquatic insects 
:rnd small ti:;lies. lt is vc1·y solitary, and l.inNls in tile 
lioks ol' h:1.11k':i; makes a vcl'y curious nest of hay and 
1·Jot!'i, lined \\ith <lead leaves, and having an entrance of 
grce11 moss. 

ST\' LE. a wo1·1l of rnrious significatiuns, originally 
llc1<nd from s-v>.~~. a kind of bodki11, wl1ercwith Lhe an· 
cicnts wrntl..' 011 plates or lead, 01· nn wax. &c. amt wllkh 
is still u'i.cd tu \Hite on ivory leaves, and p}l.11er 11nparcd 
for that p.irpns(', &c. 

STYLI~. SL'C DULLI~G. 
81.'YLr:.. Sec llu'l'.4.NY. 
STY LI~, i11 mattet·s of language. Sec RuETORIC and 

Jl0.£THY, 

STYLEPIIORUS, a genus of fishes of t:1e order 
apudes. The gcnr1·ic characte r is, CJ cs pedunculatcd, 
stantling on a short thick cy!inclc1·; snout lengthcnc<l, 
tlinclctl upwards, retractile towa1·ds tlie h!;!atl by means 
uf1 a 111cn1bra11l'; mouth '' ithout tcetl1; Uranchire th1·ee 
pair blnath the throat; fins, pectoral small, dorsal the 
len C'rth uf the liack, l'audaJ short, with op111y rays; Uotly 
vet~ long, comp1·cssed . This iligltly si11g,dar genus was 
fil·st dcsc:ri!Jcd in tlie year I ;-ss, from a spec im en then 
introduced into the Lcn·rian .\luscum, and figured in 
the first volume of the Li11nrean Transactions, sec Plate 
CXXXll. Nat. Hist. SS! . 

Chu1·datcd st)1lrphorus. The head of this extr:iortlina
ry animal bears some distant rrsemblance to that or the 
genus syngnathus, and its structure cannot so f't\Sily be 
~lcscribed in words as conceived by the figure. 'rhe 
1·osti·um 01· n:uTuw pa1·t, which is termiuatcd by the 
mouth, is connected to tile Uack pa1•t of the head by a 
flexihle leathc1·y duplicature, which permits it to be 
dtlirr extcntlctl in sucli a manner that the mouth points 
directly upwards, ol'to l'all I.Jack, so as to be received into 
a so1·t of case f'unned hy the upper part of the head. On 
the top or tlie head a1·e placed tl1c eyes, wl1ich are of a 
form vcl'y nearly rippro:tchln.; to those of the genus canrer, 
except that the column~ or pa1·ts on whicl1 the eyes arc 
plane.I are much broader and thicker ihan in that genus; 
they arc also placetl close to cacl~ other; and the out\\ artl 
surface nl' the eye, whrn magnified, does not show the 
Jeast appcarnncc of a reticulated sh·ucture. Below the 
head, on each side, is as a conaiderable com~ resscd sem i
ci rcular spacr, the fot·c part of which ls bouu<lc<l by the 
covering of the gills, which covering seems to consist of 
a single mcmb1·ane, ?fa moderately stro 11~ natul'r. ~c
ucath this, on cai.;h si<lL~, arc three small pa11· ofbt·anclme. 
'l'llc Uudy is extremely lu11g, and coniprcssed vc~y much, 

. ant.l grad11aliy <liminis!Jes as it app!'nachcs tile tail, which 
termiua!rs in a ~tring 111· p1·occss of an cno1·m011s length, 
orntl finishes in a very fine 1wi11f·, Tl1is strin.;, or caudal 
vroccss, scem5 to be stn~11gtlicncd tl11·011gh1mt it.~ whole 

~~:.71~1f di{~:1:i~ ~~~l;:! ~'~ i~:~~1:~:a~ 1;a:r c·~·\\~ 1~~c?t~~:a1b~n~ 
al'C Yr1·y s111all, anti situated almost immctliately bl•lii!l :I 
the cnvi[y on ea.ch s:dc t!ic thorax. The grnt·ral colou1• 
of lhi'i H!-ih is a rich s:hl'I', except on the flr.xil.ilc pa1·t 
Udon3i11g to the i·nstram, wliicli is uf a deep l.n·own: the 
fins and rautla l process :ll'e a lso ~rown. There is 110 
apprat'.lllCC nl' scales on this fish. 
8TYLIT~S, nu appellation ginn to a kind of solita

ries, whu spent tb.eit· lives seatc<l on the tops of colt:m.ni;;1 
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to be, as they imaginctl, the better di«pm1ed for medita~ 
tion, &c. Of these we find scYc1·al mentioned in a11cil'nt 
Wl'ilel's, and e\'Cn as low M the clrvcnth ccntul'y. The 
fuu11der uf the 01·tlcl' was St. Simon St) !ires, a famous 
a11d1orct in ihe 'firlh century, who took up his abode 011 
a column six cubits high; then on a secontl of twche cu
bits; a Lhil'd, of twenty-two; antl, at last, on another of 
thirty-six. The extremity of these columns was 11nly tl1rrc 
foct in diameter, with a ki11tl of rail or kdgr alrnul it that 
reached almost to the girdle, somewhat l'l'scmlJling a pul
pit. There was no lying <lown in it. The faquirs, or de
vout llcoplc of the East, imitate this extraorlli11a1·)' kiml 
of life even to this day. 

STYLO-CERALOIDES, l 
STYJ.o-GLossus, I the names of dilfel'cnt 
STYLo-Hyoiclct:'.us, >-muscles in thl· humatl 
STYLo-Ph!l1'!fngcms, J lwdy. See ANATO>IY. 
STYLOLOES, J 
STYPTIC. See P1HR'1ACY. 

STYR:\X. See REsr"s. 
STYRAx, the storax-trce, a genus of plants belonging 

to the class of dccandria, and to the or<l<'l· of monogyn1a, 
and in tbe natural system ranging untlel' the 18th ol'tlcr, 
bicorms. The calyx is infcrio1·; col'olla funnel-form; 
tfrupe two-sectlcd. Linureus only mrntiuns one sptcies 
of this genus, the styrax officinale; but Aiton, in his Hol'
tus Kewe.nsis, has added two mo1·c; namely, thegrancle
fulium1 and lre\'igatum; and a fourth may now be added, 
the styrnx bcnzoin. 

'l'!Je ofiicinale usually rises about twenty feet in height; 
it sends off many strong branches, which are rove1·cd 
with a roughish bark of a grey colour: the leaves arc 
broad, elliptical, entfre, somewhat pointctl, on the llll(lCl' 

Slll'face smooth, and of a tiglit-g1·cen colour, on the un
del·surfacc covered with a whitish du~vn; they are 11!acctl 
alternately, and stand upon sho1·t fuotstalks: the flowers 
arc large, white, and disposed in clusters upon short pe
duncles, which tcrminafr the b1·ancl1es: t:-1e corolla is 
monupetalous; the fruit is a pulpy pericaq1iu111. 

Tltc resinous drug called stol'a:x issues in a fluid state 
from inci..,ions made in the trunk Ol" bl'anchcs of the tree. 
Two sorts of this resin have been commonly distinguish~ 
cd in the shops: 1. Storax in the tear, is scarcely, if 
cn1·, found in srparatc tears, but in masses, s11metimes 
ccmposcd of whitish and pale rnltlish llrown 1ea1·s, and 
sometimes of' an uniform rec!tli!)h yl'llow 01· brownish ap
pl'ara11ce; unctuous and soft like \\ax, a11d free from vi
siiJlc impuritirs. This is supposed to be the soi·t \\liich 
the ::1.11cicnts received. from Pamp!i) lia in reeds 01· ta!1cs, 
and "llich was thence named ca.la111ita. 

2. Common storax: in lal':;c masses, consi<lm·ably 
lighter anti kss compact than the fol'nacr, and having a 
lal'ge admixture ol' woolly mattrr like s1_lw-tlust. Tliis 
appears tu lie the kiml intended Uy tl1e London C(J ll ('gc, 
as tliry tlirl'ct thrir sty1·ax ndamita to lie p11rified, fol' 
nm.licinal use. Uy snften ing it wilh boiling water, a111l 

!~1"1~:.~~1~~si~,~{1\1~1;1~;>1~1 ~!'.~t ~~~~: ~~:~t:t~1tu~,~~:~11 ~1!~'~11s:·1~:,:~ 
imh:c<l thr-re is rarely any other than tl11s impure ~tor<1X 
tu Le met with in the olrnps. 

Storax, with some of tLc a11rirnts, was a familiar re
mrt1y as a rt•solveut. and pat·tirulal'ly ll""iCd in CiLta 1·1 hal 
com1>laints, c:n1ghs, asthmas, mcu~trua.~ o!Jstruction.i;, &.c. 
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and t'rom its affinity to the balsams, it was also 11rcsc1·ili
ct.1 in ulcerations 11L' the lungs, and other states of pulmo
nal')' cum111m11tion. Ancl oUl' pharn~acoprei.a.s formerly 
direckd the pilulre estJrare; l.JUt tins otlo1·iterous drug 
haCJ now no place in auy of tlic offi.cinal compoumh~; and 
though a medicine which might seem to pl·omisc .s?me 
efficacy i11 nennus debilities, yet by motlcn1 pracht1011-
ca·s il is almost tutally disregilrded. 

The St) 1·ax Ul'JIZ .. in. see Plate cxxxn. Nat. Hist. 
fig. 582, lias llcen characterised by oblong aeumin~ted 
)eaves, wliich are downy underneath, and ncal'ly ol the 
length of lhe raccmi. . . 

This trcr, wliir-11 is a native of Sumatra, ts deemed m 
six years of sulndent age for affo1·ding th~ bcn.zuin, ?r 
when its tl'unk acqui1·cs about seven 01· eight 111ches 111 
diamrtcl'; the l.la1·k is then cut through longitutlinally, or 
somewhat obliquely, at the origin of the prinripal luwc1· 
b1·ancl1cs. from\\ hlch tile tl1·ug exutles in a liquid state, 
antl b) exposlll'C to the s1111 anti air ~oon cun_c_retcs, -;~lieu 
it is scrapctl off from tl1e bark with a kmfe or clrn;cl. 
'l'ht• quantity of bcuzoin which one tr~e affortls ncv~r ex
cre11s tlircr pou11ds, 1101· :tl'e tlie trees fou11tl tu susta111 the 
effrcts of 1 hcsc annual inc:isions longer than ten 01· l\Hh c 
years. The bcnzoin ,~Jiirh issues fit·st from the woundetl 
bark is the pul"CSt, being soft, extremely frag1·ant, and 
'\'ery white; that \\hilh b lrss cstcemetl is of a brownish 
coluur, very hanl, and mixetl with va~·ious impuriliei:, 
"liicli it acquires clu1fog its long contmuancc upon the 
trels. 

The benzoin \\ hich we fiutl here in tl1e shops is in 
lar·gc bl'ittle masses, composctl pa~'tly of whi~r, pa1·tly of 
yellowif:ih Ol' light l.i1·0\\ u, and often also ol tlul'kl'l'·t:o
lourctl piccl.'s; tlia.t wliicli is dearest, antl contains tlie 
most white matte1·, callt:d Liy auth1Jrs bcnzoe amy}?;da
loic.les, is acco11nh'cl the Li1·st. This 1·esin has rc1·y little 
tastr, impressi11g 011 the palate only a slight S\\eetncbs; 

its smell, especially when rubl.ietl 01· hcatctl, 1s extremely 
fragrant and a§1·reablc. It totally tlissulves i11 rectified 
s1til'it (the impurities excepted, which are generally in a 

~ very small quantity) i11to a tlcrp yelluwish-rctl liquor, 
antl in this state tliscuvr1·s a tlcgrce of warmth antl pun
geucy, as \\ell as sweetness. Lt imparts, by di$estion, 
to water also a C1.Jnsi1\l'1'abk share of its L'1 agranrc, and 
a slight pung<'ncy: the ftlt1·ed liquor, gently exhaled, 
Jeans not a n·sinous 01· 111ucil;1gi11ous l'xt1·art, l>ut a crys
talline matter, scc111i11sl.r of a salii1e natu1·c, amounting 
to one-tenth 01· onc-t:iglith of tl1r wrigl1t or the benzoin. 
Exposed to the fi1·c in 11mpcr \£essels, it yieltls a qua11-
tity oF a wliitc. saline cuucrf'tc. called llot'l'S bcnzoes, ef 
an acidulous tacstc anti g1·;ttl'ful odoul', soluble in rectified 
spit·it, and in watn by th<' as"iistan \'e or heat. 

Tile principal usr of tltis f1·agl'ant 1·esin is in prrfumes, 
and as a cos111ctif'; for" liir11 last purpose, a solution of 
H iu spirit or" iric is 111ix1J 1! with so much water as is suf~ 
ficicnt lo rcnd(•t· it milk.\. :'IS tw1:11ty times its quantity at• 
IJIOI'(', Jt Jll'0111isL'S 1 l11mc,·c1·, t11 Lil' ttpplicable to othl't' 
USlS, and to approad1 in \' iJ'lur, as in fragrnnrr, to storax, 
aml lrn\sa111 uf tulu. IL is said t r1 I.Jc of ~l'rat scnice in 
diso1·del'S of the brt'a!=it. l'o1· nsoh i11g oh;ll'llrtions of the 
JH1l1111111!\T') \CSsrl."i. anti prou111ti11g expectn1·a1io11: in whil .. h 
inll'11liu11-; the llo\\1·r:; iil'l' so111e1i111t·s giH11 from thl'ee or 
l'uul' grains to fif'tt: t' ll. Tiu• "hi tr JIO \\\lr1-. 111·ecipilat('Ll 
b) 11.!lrr from sulutious d tlic licnzoin in 'J•idt1 has been 
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employrd by some as sindlar and supr1·inr to the nowrl'9, 
lrnt appears tu Ue little otl1e1· tliau lite p111·e l>rnzoin in 
sub8ta11ce: it is not the saline, but the ITSinous mattr1· of 
the bcuzoin, that is most llisposed to l>c ]ln•c ipitated from 
spil'it by water. The Jiowers, snuffed up ihe nose, arc 
saitl to lrn a pO\\Ct.ful tl'l'liinc. 

SUllALTEHN, a subnl'tlinatc officrr, or 01w who tlis
clial'ges his post u1it.kr tl1e command a11d 1rnhject to the 
tlil'ec:tion of an ot!iel': such a1·e lie11te1rnnts, sul.l -liC'utt•nants, 
cornets and ensigu-., "liu Sl'l'H u11de1· the captain; l>ut 
custom has now app1·opriakd tlir tl'l'lll t1J tlioS:e of much 
lower I"anks, as se1jca11ts, &r. \Ve als r> Sil) s111.lalte1·11 
conrts;j111·isclictions, &c. such arc ~ ; 1osc of inferior lo1·cls, 
with l'l!gud to the lord pa1·amou11t; lw11tl1·cU-coul'tS with 
1·cg:n1I to connty-colli·ts, &r. 

SlJBCLAVl.lN. 8l'eAN.ll'0'1Y. 
SUBCO S'l'AL l\IUSCLl!:S. Sec AN1To'1r. 
SUBDliPL~ R.1Tl0. is "li<'n any 1111111!.ll'I' n1· q11a11. 

tity is cuutaincc.l i11 a1Mtli(•r twice: Lltus 3 b said to be 
sulaluple of 6t as 6 is du11lc of 3. 

SUB DUPLICATE R.\TlO of any two quantities, is 
the mtio ol' llwir squuc 1·01Jts. 

SUl3ER. Tliis name l1as l.leen i11trol111ccd into che .. 
mis try by Fou1Troy, to tlenofe the outer b:u·k of the qucl' .. 
cus sutler, nr the cummoa cork, a su!Jstance wliich po-i
~\~~~s !Jl'ope1·t1es llilfercnt from all other Hgetablc l>o-

. It is cxc~rdi11.:;ly li,;ht,_.c;oft, and cJa., tic; Ycry cnmUnc;. 
tlble, l>11r11111;:; "1tl1 a l.H·1ght white llanlt', a11d Jearinno a 
ligl1t black bulky clta1cual~ arnl whr11 lliBtilJC'd it ) ' iC'ld~ a 
Jitllc am.monia. Nitric aculgives it a yt<llt..1w coluur, rur
~·1.1dm:1, dts~ulve~ antl deco.mposes it, conVl'l'ling it 1rnr1 ly 
llll<~ suiJ~i-1c ~:1<.1, pal'tly Jnto a ~ul>stancc rt•scrnl.lli11g wax. 
sc:.U.BERAl S, salt funned with the sut:e1 ic acid," hidt 

SUBER_lC ACID ma~ lie fol'mcd by J>Otll'ing six parts 
of n1tr1c arnl of the spe_c1hc gravity 1.26 ion on~ pat·t of 
cork gratc_tl ?o.wn or s1n~ply bro!rnn down into small pie-

~:s 'r!~l~~;,~tL:~~~11~o ~!~~n~ ~ x ~~ r~;~~tI;1e ~ g~~tll~1!1 ~~~t~ ;, ~~i~~ 
advances, a )·ellow m~ttt~r like wax: makes its apperancc 
~n the surfac~ of the_ h9u1d. While the matter contained 

;~~a~~~1 r::1~1~~. ~s s:~~!i-~~~f1 ~0v~: ~~~,~~t~ci~~.'~, aa~:t~:,~-~;~~:~~ 
Jy stirred w1~h a glass l'od. By this means it lJl'l'Omcs 
~ra_d~1all,r tl11ck. As soo11 ~s white \' apoui· .... , rxciting a 
hcklrng in. the throat_, l.ieg1n to disengage thcmseh:cs 

~1l~a~,J~~~:l'~e~c~:~~~·:~si~;\';110~l;~,~l~t.h, and the mass cunti: 

By tli~s means an 01··a11ge-colo11rcd ma~s is obtained of 
tl:r.. consistence o.f h~ncy, of a st1·ong and sharp odour· 
~\~;~~ hot, but hav111g a pecuJiar ~u·omatic Stnl'll when 

On th.is mass twi~e its _wei~l1t ~1f l.Joiling water is to 
lie pomcd, and heat applied 1111 1t ucrom"' liqnid· . ti 
then that JHU't of it ''Inch is insoluble in watC'l' is 't ai~ 
separated l>_r fil~l'atic111 •. The filtrrd li1prnr heromcs 11~url~ 
d); on cool mg 1t drpo\1ts rt pow~ll'l'ctl sl·llimc1 r . I · 
tl1in pt>llide forms o_n its su1face. 'l'hr setlimen~ 'is '~1

1

1{ IJ: 
Sl'pa .. ated liy filtt-atrnn, and the lir[11or 1·cd11ced t I. 
ma~s by_ evapol'ating in~ ~l· ntlc licat. This ma~"i ~s 's1

Y 
~~nc acid._ . it .is still a lit.tie ~olouretl, owin.~ to some a~: 
rn!cut.11 nux!tuc, from which it may tie lllt1·ificd ti ther by 
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sa.turnting it with pnta'I~ and precipitating it by means 
uf an arid, or l>y I.toiling it along with charcoal.pow· 
dC'I'. 

Subeo·ie arid thus obtaiurd is nut cristallizable, but 
"hen pretipitatcd from potass by an ac itl it assumes the 
fo1 m nl' a powt1e1·: \\hen ubtainetl by evaporation it fo1·m9 
thin in·tgul:.u· pellickfl. 

Its fa5tc is acid and slightly bitter; and when <lissolvcd 
i11 a small <piautity orlwiliug water it acts upon the throat, 
and excites co11ghi11g. 

It reddens "rgctable blurs; and when dropped into a 
solution of indigo in sulphuric acid (liquid blue, as it is 
rnllc1\ in this country), it changes the colout• of the solu
tion, allll 1·e111.lers 1t green. 

'Vate1· l\t the tcmpcratu1·c of 60,, or eren 70° tlissolve9 
only Thth part of its weight of subcric acitl; and if the 
a ; id i:> vci-y p111·c, only -rt:rth part: boiling water 011 the 
cont1·ary, dissolves half its weight of it. 

When <'xpusrtl to the air, it attracts moisture, espcci· 
ally if it is impure. 

When exposed to the light of day, it becomes at last 
brown; anti this effect is produced much sooner by the di· 
1·ect ra\ s of the sun. 

"'hc
0

n hcatctl in a matrass, the acid sublimes, and the 
inside of the glass is surrounded with zones of different 
colours. If the subHmation is stopped at the prope1· time, 
the acid is obtained on the sides of the vessel in small 
points formed of concentric circles. 'Vhcu PX posed to 
the heat of the blowpipe on a spoon of platinum, it firc;t 
1nelts, then becomes puln•rulent, and at last sublimes en· 
tirely with a smell resembling that of sebacic a.cid. 

It is not altcl'ed by oxygen gas: the otheo· acids du not 
dissolve it completely. Alcohol devrlnpes an aromatic 
odour, and an ether may be obtained by means of this 
acid. 

It converts the blue colour of nitrat of copper to a 
grC"en; the sulphat of copper also to a g1·een; gr~en sul
)Jhat of iron to a deep yellow; and SUlphat of ZIUC to a 
golilen yellow. 

It has no action eiUm· on platinum, gold, or nirkel; 
but it oxidizes silver, mercury, co11per, lead, till, iron, 
bismuth, al'eeuic, cobalt, zinc, antimony, manganese, 
aml molybdenum. 

With alkalies, earths, and metallic oxi1les, it forms 
compounds known by the name of subcrats. 

lts affinities are as follo"'s: 
Ilarytcs, 
Potass, 
Sofa, 
Lime, 
Ammonia, 
Magnesia, 
Alumina. 

SUBLIMATION, a process by which certain volatile 
substaures arC' raiset.I by heat, and again condensed by 
cnltl in a saHd fol'rn. FJowers of sulphur al'e made in 
this way. Soot is also an instance of sublimation. Sec 
CHE:\l ;~TRY. 

SUBNORMAL, in i;eometry, is a line which 1leter
u1ines the point in the axis of a curve. whern a no1·m:1I, 
ot· perpendicula1·, raised from the point or contact of a 
tangent to the cune, ruts the axis. Or the subnormal 
i• a line whirh determines the point wherein the a.~is is 
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cut by a line falling perpendicularly on the tangent •• 
the point nf the contact. 

SLBP<ENA, is a '"'it by which all persons under the 
deg1·ce of peerage are called into chancery, in such case 
onJy "hrre the common law fails, and has made no pro. 
Yisions: so as the party who in equity l1as wrong, can 
ha,·e 110 other remedy by the rules and course or rom. 
mon Jaw. But the pee1·s of the realm in such casrs are 
called by the lord chancellor's, or lord keej1e1·'s letters, 
gi,·ing notice of the suit intended against them, and re .. 
quiring them to appear. There is also a subpzna ad 
testilicandum for the summoning of witnesses as well in 
chancery as other courts. 

There is also a suh}HBna in the exchrqucr, as well in 
of court of equity there, as in the office of pleas. 

SUBROGATION, or SunROGATtoN, in the civil law, 
the act of substituting a person in the place, and enti
tling him to the riglits, of another; but, in its general 
sense, subrogation implies a succession of an any kind, 
whether of a person to a person, or of a person to a 
thing. There arc two kinds or subrogation, the one 
coll'rnnlional, the other lrgal. Conventional subrogation 
is a contract, whe1·eby a creditor transfers his debt, with 
all appurteuanres thereof, to tloo profit of a third 1>er1on. 
Legal subrogation is that which the law makes, in fa. 
vout· of a p~rson who discharges an antecedent creditor, 
in which case there is a legal translation of all rights of 
the aucient creditor to the person of the new one. Thia 
the civilians more usually call succession. as being whol. 
ly the work or the law; and lo distinguish it from the 
cnnve11t10na.I subrogation, whirh they also call cession. 

S UHSI DY, in law, signifies an aid or tax granted to 
the k!ng, by parliam••nt, for the nrccssary orcasinns of 
~h~.l<1ngdom; and is to be levied on every subjrd or abil
ity. according to the rate or value of his lanrls or goods: 
but this word, in some of our statutes, is confounded with 
that of customs. 

SUBSISTENCE, in the military art, is the money 
paid to the soldiers weekly, not amounting to their full 
pay; because their clothes, accoutrements, te1~ts, bread, 
&r. are to be paid. It is lik< wise the money paid to of. 
ficers upon account, till thdr accounts are made up. which 
is generally 011ce a year, and then they are paid their 
arrears. 

SUBSTITUTION, in the civil law, a dissolnlion of 
a b·stament, whe1·eby the testator substitutes one heir for 
anntl1er, who has only the usu fruit, and not the pr·opcrty 
of the thing left him. Substitution is only a kind or fi
duci~ry inheritance, called also fidei commissio, in regard 
the HnmP<liate h1heritor has only the use or produce of 
the thing; the body thereof being substituted and appro
priated to certain persons, who are 1ikewisc to have the 
11sufruit in their turns, but are ncnr to have the pro. 
pcrty. 

SuB•TITUTTON, in algebra. &c. i< the putting, in the 
room of any quantity in an equation, some other quan· 
tity, which is equal to it, but expressed in another man· 
ncr. 

SUBTANGF.NT ef a curl!<, in thr hic;hcr geometry, 
is tht~ line whirh detrrmines thr intf'rctf"ction of thP Ian· 
gent with the axis: or, that dt>termines the point whercia 
the tangent cuts the axis prolon~rd. 

In any equation, if the value of the subtangent comea 
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out positive, it is a sign that the points of intersection of 
the tangt•nt and axis fall on that side of the ort.linate 
"Jirre the vertex of the curve lin 1· lies, as in the puabo
)4 and paraboloids: but if it comes out wgative. the point 
of intersection will fall on the contrary side of the ordi
nate, in respect to the ve1·tex, 01· beginning of tl1e abscis
sa; as in the hyperbola and hyperbolifurm figures. Aud 
universally, in all paraboliform and h) perUoliform fi
gur·es, the suhtangent is equal to the ex111mant of the 
:power of the ordinate, multiplied into the ah1'cissa. 

If CB is an ol'dinate to AB, in any given angle, ter
niinating in any curve AC, and AB = "'• BC= Y• and 
the relation betwr:en x and y, that is, the nature of the 
curve, is expressed by thi~ equation, x 3 -2xxy+bxx 
- bbx + b·yy -Y' = o; then this will be the rule or 
drawing a tangent to il: multiply the terms or the equa
tion by an arithmetic~l Ilrogl'ession; suppose, according 
to the tlimt·nsions or y, 

x 3 --2xxy + bxx-bbx + byy-y3; 

0 I 0 0 2 S 
as also according to the dimensions of x, as 

X'-2xxy+bxx-bbx+byy-y•: the for-
s 2 2 I 0 0 

mer product shall be the uumerator, and the latter, di-
1'idr<l by x, the denominator, of a fraction rxpl'essing 
the length of the s1Jbtangcnt; which, in this case, will be 
_ -2xxy+2by11-sy• 
- sxx-4xy +~bx- bb

0 

SUl1TENSE, in geometry, the same with the chord 
of an a1·cll. See Cuonu. 

Hrnce, the subtcnse of an angle is a l'ight line suppo
sed to be drawn lrntwccn the two extl'emities of the al'ch 
that measures that a•1gle. 

SUBTHACTION. See ARITHMETIC, and ALGE· 
»RA. 

SUBULARIA, ro,.gh-leave1l alysso11, or awlwort, a 
genus of plants belonging to the class of tctradynamia, 
and 01·de1' of sinrulosa; and in the natural order rank
ilig under the .39th order, siliquosre. The silicula is 
enlil·c and ovatr; the val\'es ar·e ovate, concave, and con
trary to the Jrn1·titin11s. The st) le is shorter than the 
silirula. 1'hc1·c is only one s1iecics, the aquatica, 
which iii a native of Il1·itain. 

SUUULA'l'EO. See BnTANY. 
SUCCINATS, salts fo1·mcd with the succinic acid, 

1d1ich src. 
SUCCINIC ACID. Amber is a well .known brown, 

tra11spa1·ent, inHanimalJJc I.lolly, p1·etty lianl, and suscep
tible ul' polish, fuuud at some depth in tile earth, and on 
the sra-roast of SC\'Cral tounti·ics. It was in higL E>1:1-
tima1iun amorig the anrif'11ts both as an ol'nament and a 
mct.lirilw. Wl1l'll tliis substance hi distilled, a volatile 
salt is obtained, whid1 is ~nrutioncd by Agricola umlcr 
tilt• name of salt ofanibc1·~ l.1t1t its nature WHS long urikno\\". 
Diq Jc "as tlic first who dis(.'ovcred that it was an aciu. 
Fr~m s11cC'i11un't, the Lnli11 name of amhcr, this acid has 
1·cccind the a11pcllation of sucrinic acitl. 
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sucriuic acid attaches itself to the neck of the retort; nnil 
if the distillatiou is continued, there comes o\·c1· at last a 
thick brown oil, which has an acid taste. 

The succinic acid is at first mixed with a quantity of 
oil. lt may be made tolerably pu1·c by dissolving it in 
hot watel', and putting upon the Hh·e a Jitlle cotton, 
JH'cviuusly moistened with oil of amber: this substance 
1·etains most of the oil, and allows the solution to pass 
clear. The acid is then to he crystallized by a gentle 
e\'aporation; aml this process is to be npeated till the 
acitl is sufficiently pure. Huyton l\lol'\'eau has discovered 
that it may he made quite purn by distilling off it a 
sufficient quantity of niti'ic acid, taking ca1·e not to em
ploy a heat stl'ong enough to sulilimc the succi11ic acid. 

2. 'I'he c1·ystals of sur,cinic acid are transpal'Cnt, wliile, 
shining, and of a foliated triangular, p1·ismatic form: 
they have an acid taste, but are not COl'rosive: they l'Cd
dcn tincture or tUl'DSO!e, but hal'C little effect Oil that or 
violets. 

They sublime when exposed to a considerable heat, 
hut not at the heat or a water-hath. In a sand-bath 
they melt, and then sublime and con<lense in the upper 
part of the vessel; but the coal which remains shows that 
they are partly decomposed. 

S. One put of this acid tlissolns in 96 pa1·ts of wateP 
at the temperature of 500, acco1·ding to Spielman; in 24 
parts at the temperature of 520; and in two pa1·ts of wa~ 
ter at the temperature of 2120, accol'ding to Stockar tle 
Neufurn; lrnt the greatest }>art crystallizes as the watc1• 
cools. According to Roux, ho\\'e \'eJ', it still rrtai11s more 
of tile acid than cold water is capable of dissoh'i11g. 

Two hundl'ed aud fo1·ty grnins of liuilin!-) :llcoliol dis
s.clvc 177 uf this acid; but c1·ystals agaiu shoot as the 
solution cools. 

4. The compounds which this acid furm with alkalirs, 
arids, and metallii: oxitles, have received t/1c name of 
surcinats. Scarcely any of them have hccn examined 
with attention. 

5. \Vhcu combined with soda, it cryskllizrs in four 
and six-sided 111·isms. When this salt is disLilkd in a 1·e
tort, the sucriuic acid is compktt·ly dc1,;on111oi;cc.J. r1'11e1·e 
pass. over iut~ the recciwr an acill liquor, wl1ich is !he 
acetic much d1luted, and a quautily of brnwn oil. At the 
same time_ carbonic acirt gas, :uitl carbur·eted hydrogt•n 
gas, are disengaged, and there rtmai11 i11 the r·ctort soda 
and charcoal. Hence it fu!Jows that tliis acili like the 
othe~s ?f the same class, is decomposc<l by heat, a11d 
that Jt 1s compusctl of oxJgen, hydrug·en, anti carbon. 

ve~~J'J~~'.~ a~~~l~~~\~s: of succl11ic aci<l, accon.ling lo l\Jor~ 
Ba1·yte•, 
Lime, 
p.,tass, 
Sutla, 
Amn1onia, 
l\hgncsia, 
Alumina, 
Metallic oxides. 

SUCCINUM. Seo A>IBETL 

1. IL is obtained by the follo\\ ing process: Fill a 1·e. 
tort hi11f-way with powtlrretl amlic1·, and cm·er the pow. 
<Irr" ith a quantity of dr~ saucJ; lute on a receiver, and 
t'foitil in a sancJ.bal11 without cmpl1•yi11g too much heat. 
'.i:'hr1·c pa~~rs on'r fi1·st an insipid phlrgm; then a" cak 
acid, which, according to Scl.ecle, is the acetic; then the 

SUUORIFlC. See MAT.EUIA MEDICA. 
SUFF'EHAl\CE. Tenant at sufferance is he who 

!1olds ovr1· lus t~rm at first la\\ t~lly granted. A pci·s·in 
1.s tenant at suftcl'auct: who coutrnuL'8 afrni· his c5latcjs 
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rndrd, and wt•ongfully holds against an oth~ r, &c. l Co. 
111-1. 5~. 

Trnanlc; holding onr, aftrr lktrrmin ati on of theit• 
tr I'm, a11d al'tr1· tkmarnl made i11 wl'iting to tl<.'!h er pos
H' "ision, a1·c l'l'111\rn·d liable to pay dou\1lc the yral'ly 
\al11r. And truants gi,i11g noliCf; of tlll'il' intention to 
<p1it, aml uot a lTurdingly (.klivrl'ing up the posscssiu11at 
the time in surh 11otif<' contai11cd. ftl'C 1·r11dl'rcd liable to 
}Hl)' tl nulilr n11t. Ami it has ln·en held, that un!le1· thi'i 
art, t\Jc not i":.• nerd nut be in w1·iting, a111.J that the landa
lo1·d may le\)' his c.1u11IM l't' llt l.iy tli.--trrss. .Bur. 1605. 

SCGAR. "hic h at i11·ese11t forms so important an ar
tic Ir in our f'o 1il, srcms to haYe been known at a very 
('a1·ly pniod to tl1c iulia\.Jitauts of India and lilii11a. But 
~1u·opr pl'Ol.iallly owrs its acquaintance '' ilh it to the 
cnn1p;csts of Alrxan!le1· the Great. F'ur ag1~s after its 
intl'tHl11rtion into the 'Vrst, it \\as ust·tl only as a medi
t·inP; I.Hit its cons11111ptio11 gradually i11C1'l'ast·d: a11d 
<lurin~ the timr of the nusadr-;, the Vrnctians, who 
lirought it from the East, atHI distrilrntcd it to the north
c1·11 parts of Euh)pC', ral'l'ied on a luc1·ath e commerce 
'' itli su~:tl'. It was not till afll'1" the disronrv ol' Ame-
1·ica, a1;d the l'XI l'nsi \'C cul ti ,·atinn of sugar ii; the W rst 
Jnclirs, that itc; use in Eut'cpe, as an article uf food, be
taml' gl' neral. 

Sugar was formrl'ly mnnurartu1·ctl in the snuthrrn 
1m1 ts of Eu1·opr; but atpl'l'sent almost all 011rs11ga1· comes 
from tlie East and West Indies. The p1aut from ''hich 
it is {H'Orurtd is the saccharum officinal'llm (:>i<'C SAcCuA~ 
ltU\1), or s11~a1·.cane. Other plants iudet•d contain it, but 
not i11 such abunda11rc. In .Nol'lh Am<'rica, howe\'cr. it is 
('~lt·actrd fru111 the arrr ~acrhn1·i1111rn. or s11ga1· maple. 
Att1•111pts ha\'e l>crn lately rnatlc to extract it from the 
beet. 

1. The mcthoil of making sugar practl<cd in Indos
lan is t•xccrtli11p;ly simple, and ref(t1i1·r1t little or no ex. 
p ·n'-irn apparnhi;. The -.oil chosen is a l'id1 \'egl'table 
tnf'luld, iu r,ucli a sitirntiun that it can be rasily "atrrcd 
from a 1·h-er. About UH• end of May, \\ hrn the soil is 
rec'uced to tl1e s 'atc of s 1f't mull either by rain or at'tifi
cin1 watering, !Slips of the ranc, coutni1;ing oue or two 
joi 11ts, are pJanh'd in rnws about fom· l'c t fro111 l'ow to 
row, and r1ghtcen inclirs asu11tlt>1· in the rows. When 
th<'~ ha Ye ~l"O\\ 11 to the heigl1t of t\\O 01· th1·1 e inrl1cs, the 
earth rou11tl them is lom;em•d. In August smnll tl'enc:hes 
an ut th •nugh tlie firld to dl'ain off the rai11. if the sea
son }H'O\l's too l'niny, and to \\atn lhe plants if the sea .. 
F>Ol i prows too d1·.\, 11'mm tln·ce to six canrs spl'ing 
from each slip i;;d. Wlu n llH'y are about three feet high, 
the lo\\ u lc'i1\'CS of rach rarw a1·c ca1·efully wrapt ro11 ml 
it; . 11 1 tl1 n 11 1· '' hile b 101 gi1 g to e:ich ~lip a1·e tied to 
a <.t t ·" 1g mboo cig 1 or tt·11 frd high, au<l sine k i1110 
tic rarih in the rnitldle of tlwm. Thr.~ at·e cut in Janua
l') and _Fclm1a1·y, about 9 months afte1· th e timp of plant
ing. 'lhey ha\'t' now r·t'arhed the l1t'~ght uf cigl!t or ten 
frd, a11d tlir 11akC'd cane 1s from an 11H:l1 to an mrh and 
a tprnrlL' I' in 11iametl'I'. Tlt1•y han IJllt flo\\('l't'd, ''hen 
11.is hap1w11s. the juke ll'ses much of its swrctncss. The 
caiH'S ar·t· now pol through the 1·ollrrs ol'a mill, and thcil· 
juice colil-dPcl iut 1 largl' iro11 lloilrrs; where it is boilt'cl 
'd0 ,, 11 smal'tl) to a pr.1JH'I' cuni;;istrnr.e, thL' scum bring 
cat·clcssly takrn oil: Tl1e fil'e is theu 11 ithdl'a\\"' and 

SU G 

the 1iquic1 IJy rocling beromcs thu k. It is ti.en 1..tirJ'rd 
about \\itt1 stick., till 1t tjtg111s tu take lliL' f,!rn1 of s11gar1 
when il i"l pul 111mat1S111.ult' of till' kans of lhc palm'fra. 
t 1·cc (bo1· as~us s1alH'll1101·1111~ ) , a11d the stir1·ing continued 
till it 1s cold •. 'l his prol Cs'i )&this a l'aw or· (hlWflC'l'('tl 

suga1·; but 1t IS tla111111~, auu apt to attrai.;t uioil'itlH'C 
from tll~ atmusphc1·t·, hctausc th~. acids in thcjuire han' 
llOt l.lee11 l'l' lllU\ L'{i, J.i) the ac.Jt11ll01l Of fJUltkhtnC to the 
juicr, 111 the pl'OplJ1·11u11 of about three s11uunluls to enry 
14 galluni,, U1c b11!)a1· lu!Sl"S this Jll'Ol1e1·tJ. 'J he inipuic 
sugal' prepared b) tut~ u1cl11ocl is Coillrd Jagat·) . .E\cry 
thre~ c1u•u·U; ol Jtlltc, OI' cvc1·y SIX po1111u:-i, ,t1elds abuiit 
one pound of Sil bill'. J.i 10111 nu ac-re of g1·uu11d abuul 5000 
pounds ol su.t;<u·, ct11d con~l''l u~ntly aUuut 30,000 puuutls 
of jull:t', an.: olJ\a1nrd. 

!".?. Ju tl1c \h!:lt l11tlia islantls the raising or sugar is 
much naul'c e)j,pcus~' c, anti tlle 11ri,ducc much kss, O\H11g 
to the 111g ll p1·11.:c ut l.tU 1ul'; u1·, wl11ch h tlrn same thrng, 
tu t11c 11.1llll'C ol t11c_ l.d . .1t1u1·l·1·:;, aud to lhe in(cr10l'll) uf 
the sud . .1 lil' JUILe Hi irnt 111tu l;ugc boile1·s, m1xctl \\ 1th 
quu h.l1111c, «Hu boilt:ll to a Jll'oj11.:1· co11s1slcnty; llic scum 
in tile 111um u111e 1Jc111g l "rclldl) taken otf: \\hen it 
ccaM'S tu Ue lt1p), n 1:s dt'a\\11 ult' intu another vcsst·I, 
\\hc1·c 1L 1s allu\\ t:Li Lu Cl· IH J't'tt·, .1111.l LIJL• Jiquttl aud in1pure 
part c;otllcll 11wh1s.t.s tu th' jl.lI'atc frum 11. 'J lie 11101 c com
ph.:ttl) tlrnt acpa1·auu11 •~ allowell tu be, the ti111·1· is the 
&u~ar. l lic b115a1· li1us 01.1t•Ul1t~tl is in small hard grains 
ot a l.11 ·0\\11 ~11 · \\hllc tulou1, a110 b 1111p1.1rtctl to .t.ul'ope 
um1c1· tl1c 11a111c ul I'a\\ su:;·al'. 

~· Ju .1.\u1th Amc1·1ta ll1c fa1·me1·s 11rocu1·e s11gar for 
their ow11 UM! U) a. suu s1111ple1· p1·01.:ess, from the sap of 
lhc ttl'CI' sat:d1a1·111u111, _ 01· suga1· maple-t1·rc, \\luch 
u~ uuus 111 tile \\Oo11s. (Ste Ac.t::K.) hn1·y forty pounds 
ul sa11 .) 1l'l<ls al.iuut a JJUu~1d ut sugar; so that it is not 
011c s1xtl1 so 1·1ch ils till' ~ast India sugar-cane. 

'1 he S<tfl u.ught. lit!\ ct· to bl· kt•p1 lo11gcr 1llan twenty
fuul' huun; a1L~1· ll 1s )Jl'uc:urcll 11·11rn tJtc tl'cc. ft is im
proved b) blraini11g tliJ"uugli a clot_li. ~tis put into large 
1lat kcttks, 1111x~ ti ur,ually ''1th qu1ckl11uc, white of <'J;f."J 
antl IH"n milk. A SJU1111ilul ol blacketl limt:', rile \\liite uf 
one egg, a11d a }1i11t of llC\\ 1111lk, arn !i110ici1'11t for fiftl'<'n 
gallons of sap. A bttlc lrnltcl' is a<l<lc<l to 111·evcnt the 
sap from IJ01l111g o~cl', \\ hl'11. Uuiled dO\\ 11 sufHri, ll·ly, 
it is allowed to gt·am, 01· form 111to Mllctll c1·yr,tals, wl11d1 
comtitute l'a\\ bugal', auc.I thlll 11urifit tl in the uoual man. 
ner. 

4. The raw sugar importrd into Europe iS slill fnthrr 
purified. It is dissohed i11 "att r, m1x11 tl with l1111e, 
clarified b) 111t·•111s uf bull111 k'b I l1111d, lw1led do\HI fo a 
prop1:1· co11s1s ·r11ry, ~ki111111111g ulf the 1111puritics as thty 
1·i..;c· t!I tho top, au I then pou1·ed 111to un!;l..tzecl cu11kal 
earthen 'ei..sl'ls, \\ lil'I e it is allo\\ l'd to grnin. The point 
ol the co11e i'i 1111dt 1·11rnst, an •' pl'l'fo1·ated to allow U1r. im
}llll'ities to stpa1·a1e, '1 he Uo!sr of the cone is con1·1·d 
with moist df\); the water ul' \\ l1ich gr<tdually filtrrs 
through tht• M1gur, and di~plans a qua11tity of i111pure 
liquid. '1 he suga1· thus pul'iliL·c.I is calklJ Juaf-sugar. 
''hen l'llibsolv,·d, mul tr·calr<l in the same way a se
cond timC', 1t is ralltd rl-'fincd ~ugar. 

5. Sug:-11·, 1J111b 111·uc111Til, IH1s a ''ery strong sweet 
taste. Wli,•11 pure_ it ha: unbllH:'ll. Its rolour is \\hi1r; 
and \\ ht'11 fl} .. 1al11zttl 1t is somrwhat 1ra11spa1·t'11t. Jt 
has often a co11~11Jcl"alJle tlcgne of haJ'dness: but it iS 
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always so brittle that it can be reduced with?ut difllcul
t) fi 1 aver) _fine powder. \~hrn two fJICC<'s ol s11ga1· are 
ru1Jl1t>tl a~•1111st each other m the dark, a strong phospho
resceuce hi visible. 

Sugar is uot alte1 ed by exposure to the at~osphere, 
excepting only that in t.lam}l air it absorbs a httle mois
ture. 

It iR exceetlingl) soluble in water. At the temperature 
of 48°, watrl', artol'ding to Mr. \Vcuzel, dissolves its 
O\\n wrght or sugar. 'l'!Je sohent power of wate1· increa
SCS with its temperatu1·e; when nearly at the lJoiling 
point, it is capable of dissolving an~ quantity of sugar 
whatever. Watl:'I' thus saturate<l wnh sugar is known 
by the name ofsyr'up. 

Syrup is thick, 1·11py, and very adhesive; when spread 
thin upon pajl<'I' it soon dries, and forms a kind of var· 
nish, which is easily removed by water. Its specific ca· 
lorir, arrording to the ex1wl'iments of 01·. l:rawfurd, is 
1.086. When syr111• is suftirirntly concentrated, the SU· 
gar '' liid1 it contains p1·ecipitates in c1·ystals. ~rhe pri· 
mitive form of these Cl'JStals is a four-sitlcd prism, 
who1;e base• is a 1'110mb, the length of which is to its 
b1·eadth as 10 to 7; and whose height is a mean p1·opor
tion llt'tween lr11gtl1 and breadth of the base. The c1·ys
tals are usually fuur or six-sided prisms, tl"l'minatc<l by 
tW' )-sid<-d. and so111rti111es Uy three-sided summits. The 
sp(•rific ~l'avit) of sugar is J .4045. 

'Vlwn heat is applil'd to sugar it melts, sweJ1s, be
conws 111·0\\nisli IJlark. emits ai1·-bubbles, and C'Xhalcs a 
peculiar s111('1l, k110\\ n in Fn·nch by the name uf ca1·0-
mel. Al a rrd !mat it instantly but·sts into flames with 
a kind 111' f'Xplosion. 'l'lic cuJ;1ur of the flame is white 
with blue edgl's. 

6. Sugttr, as far as is known, is not aC"tecl upon by oxy
grn gaJoJ. Tl1t• etf<'rl of the simple comlrnstiblcs on it lias 
not b1·1•11 trirtJ; but it does not appea1· to b1:1 gr·eat. Azo
tic gas or thr 111ctttls havP 11n .srnsible .actions on it. 

'l'he lower compartnn·nt ol Platt' CXXV. Saw-mill, 
&r. rrpr1·srnts a mill l'nr squrezlng !hr juice from tl1e 
sugal'.canrs. All D ti. i~ a sll'ung frame of wood, thr l11wcr 
:part D nl' wliic-h is a la1 g<' l>lork: tl1r uppnsm·face of this 
j~ cut out into a basun, to ~ollert and rrceive tht' juice of 
the canes; whkh is rxprt'SSC'd by 1 he three rollers FGH, 
wlwsr lower pi,·ots work in sockets in the block D, a.nd 
thr 11ppr1· sol'krts art• fixetl in the beam E. The sofkd~ 
of t!J<• mi~dle 1·ol!CI' are. fixe<l fi1·mly in tht> beams D aml 
E. Thr sockl'ts of Lhr otlier two are helc.I br.tween two 
wr1lgero.i nb, put in contrary tli1·ectionst tl1e small end of 
one wrdge I.Icing on the same side with thl' large end of 
thr other·. Dy 1his means the rollers can ah,ays he set 
nra1·cr· tog<'lhrr·, 01· farther from earh uthe1·. When it is 
wanted to ."!ct tlic oulsi<lt• 1·ollcrs nearer the middle 1·oller, 
drive out that wcdgr. '' ltir/J is uearest the middle roller, 
and <lrivc tlir. other in; ant.I tile co11trary wlien 01ey are 
~'·antrd fa1·thcr apart. The rollns are usually of cast 
11·0~·1, anti rarh has a cog. whrel, as I, on its upper end, 
wl11rh causes tlirm nil to turn togrther, the po\ve1· of the 
first mn1rr ~ri11g applied to the middle one by a shal't K. 

\\ hrn the machine' is at \\ork, a man stands on each 
side of it. The one in the front takes the canes, anti puts 
ti em in between tlir rollers FG, wliich! as they turn, 
draw the rnnrs thruugh, and cxp1·l'ss thei1· juire. The 
man brhind them directs Ure ends of the canes back be-
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tween the rollers Gil, whic11 are somewhat nearer to
getl1er than the others; and as they come through, a third 
man car1·ics them away. The juice runs down the rollel's 
in tu the rese1·voir, and is convcyrd by the trough L to the 
builing-house. It must be observed, tl1at the l'esnvoir 
in th~ top of the. IJlock D must be only cut in channels 
round the outside of the rollers; being left the full height 
nca1· the ce11t1·es, to prevent the liq UtH' running down, 
anti getting out betwt'cn the wetlges ab. 

'' lirn a sugal'-tnill is wol'ked l>y wind. the shaft K is 
couneGtrd with the ve1·tical shaft of the mill. If by ho1·scs, 
the levers they work from are fixe<l to the shaft K; and 
either the horse-walk is raised above ground higlirr than 
tl1e t1·uugti L, or the juice is conveyed by a J>ipe laid un· 
tlc.1· the walk. 

Sugar-mills that are wo1·kecl by a water-wheel, or 
stca111-cnginc, have a bevclletl wheel fixed upon the shaft 
K., and another upou the whe~l 01· engine shaft \\ hicli 
tul'llS it. 

The earths proper do not st>em to have any action 
wliatc.vcr on :;ugai-; but the alkaline earths unite with it. 
Wilen llme is added to a solution or sugar in water, and 
the rnixtu1·e boih·<l for some time, a combination takes 
plact. T!Je li11uitl still indec<l retains its swt>ct taste; but 
it ha~ acquired also a bitter aud astl'i11gcntune. A little 
akohol added to the solution p1·oduced a precipitate in 
white Uakes, which appeared to be a compound of sugat• 
and liine. Sulphuric acid p1·ecipitate.d the lime in the 
state or sulphat, and restored the original taste of the 
sugar. 'Vltcn tlic compound of sugar and lime was eva
pOl·at~cJ to Ll1:ynr.ss, a scmitran5pal'ent tenacious sy1·up 
1•emamed wl11ch hat.I a l'ough I.litter taste, with a curtain 
dcg1·cc of S\Vl'etuess. 

The fixed alkalies combine with sugar, and form com
pounds not u11ltke that which bas l>cc11 just clcsrrihed. 
Pota8~ destroys the s~rc.et ta'5tc of sy1·up mol'C completely 
than lune; but wJ1en 1t is neutralizctl IJy sul1>huric acid, 
anti the sulphat prrcipitatetl Uy alcohol, the sweet t<lste 
is cnm}Jlt:tdy re.stored. 'Vl1en alcohol is agitated with 
the compoun~ ot s~ga.r and potass c..lissolved in water, it 
refuses to umte with it, but swims un the top in a state 
of pul'rty. 

'~'he adds are capable of dissohing sugar, and those 
wl11ch arc concenti·ated decompose it. Sulphu1·ic acid 
very S(~tlll a?ts upo.n it; water is form ed, and pe1·haps al~ 
so a.ccuc acat!; wlule chat·coal is evolved in great abun
d.ance, and gives the mixture a IJlark colour, and a con. 
1;atl~rabJe deg1·ee of consistency. The charcoal may be 
~aslly ~cparated by dilution aml filtration. When heat 
is apphed, tile sulphuric aci<l is rapic..lly couvet'lC'<l into 
sulpliu1·eu11s acid. 
_ Nitric acid dissol.ves it with an r(forvcsccnce, orca ... 
~ionctl b! the evulation of nitrous gas, aml con\'Cl'ts it 
111.to m.alic and oxali~ acids. 480 grains of sugar, trrated 
wHh six ounces of 111tl·ic al'itl diluted \\ith its own wei~ht 
of wate1·: and ca1.1tiouslj lwat1 d, se1Jarating the rl')slals 
a~ they formed. y1ehlc~l 280 grains of oxalic aci ll; so lllat 
10? par·ts of sugal' ) 1eld_ by ti.is treatment 58 1iai·ts of 
oxahc acul • . When l1ql.1H! OX) muriatic arirl is Jmui·ed 

~~,~~,c~~~~'\r111;;1 1~~~~;1ce1;ct~;1sa~~~s~1~~r~~Y~~1~ 1.:~~~~rc~it'.~~· l.Y 
converted 111t•1 rom1111rn muriatic acitl. 
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Sugat· ahsorbs muriatic acid gas slowly, and assumes 
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a l!rown roln111· a111l very strong smrll. The vegetable 
ar 1do; 1~1-;11uhe it; llut set..:min.~ly without 1n·oducing auy 
nllt r ation 1111 it. 

Tiu• a. tin11 ,,f thr rn.i1l1·c; of cat'Uon and azote uprm su
ga1· has srartl'!) htr11 l'Xilminetl. 

Sn:.;.u· i~ ">•1 l11Ulr in akohol , lrnt not in so large a pro ~ 
1m1·ti1111 ni; in \\;itcr. 1hconl i11 ;., to \Yu1zd , four parts 
ttf llo1li11g alr11!tol cli">soln 11 11e uf .su~ar. lt unites 1'ead1ly 
"i th oils, and n n·k1·s ll11'1N. misciU lc witl1 watc t'. A mo
dnat c quantity of it lJ l"C':VClltS, 01" at least l'(' lards, the 
coagnl.1tion of 111ilk; but Srheclc discon rcd that a very 
la1·!;(' <111:rntity 11 1' suga1· cau!WS milk to rnagnlatc. 

'l'hc liydl'o!iulplt.11Tls, sulphu1·cts, am] pho&phurets uf 
nlklir ~ anil alkaliru· earths, st.>t'lll to have the pt·opet·ty of 
l11· ro m1u1si 11g 1111g·.1r, and of b1·i11ging it t c• a state not very 
dilferrnt from lliat of !;Ulll. 1'11·. Cr11ick..,ha11k introduced 
a q 1rnll! ity of s y1·1q• in to aj:lr standing over mrl'cu1·y, 
an d then addl'd ab.111l an equal <1ua11tity of phosphurrt 
of' liml'. Pho~phu1·ctt!cl h) drngcn ga., was immediately 
ex11·i catefl. In l'ight. <lays the S) rup was withdrawn: it 
J1ad lo'i t its sweet task. amt atquii·c<l a l.littr1· antl a!-:itl'in-

~~J1:1tt i~11:~ a~!.':,~,,~~~~~1·c~~ cf~:~';,P~~~11 1i·~: ~~~~~1.e ~·~r:::~l:~11 t~'.~~ 
s en1 b l i11~ thosr of mucilage separated l'rom water b) the 
sa111e liquid. A httk sugar wa-; t.lissol\'ed in alcoh1JI, and 
}Jh11~1rnrrt of lime ac\dcll to it. No appal'rut artinn took 
]>larc. The mixtu1T, al'll'I' standing in tin• O}ll'll air for 
some fla) s, \ms l.'\ apnratrd. arnl watn atldccl. No gas 
"as <li -; <·11g~g11.I, as tile pho~pliuret had bren conHrted 
intn a pho~phat. Thr liq11itl llCi ng filtrecl and evapora
ted, a lC'nacious subslancc remainc(l, much resembling 
gum <H'abic. Its taste \\as bitter·, with a slight (legrt•r 
;1f swrrtnrss. lt <.li<l not seem soluble iu al cohul. It 
IJ111·ned likt• gum. 

from it in a cryc; b11ine form. ll r nrn we see the impor~ 
tancc of J)l'(ipl• rly reg nlati11g thr fi re during tl1P Cl'Jslal
li zatinn of tl w ... u~ar, :uul the 'iann1; that would Jll'olmbly 
l'Csult from rnntlurt in;;- the npnatrnn at a lfl\\ lll·at. 

' Ve :ue ilukl.Jtt•d to Ml'. Cl'ltikshauk fo1· the nrnst pre .. 
ci11r srt o f c:iq1rriml'lll.3 on tlH' <.J (·compnsitinn uf sugar hy 
heat. 430 g1·ain<.; of j>lll'C' !rn;;al' \\"f'l'e i11trocl11Ct'd illl •+ a 
coated reto1·t, aucl heatl'll gl'allually tu t•ci.Jness. 'l'hc 
11roil11cts were 

llyl'omurous arii.J with a drop or two 
of oil 270 grains 

Charr<>:•l • 120 
Ca1·1.J11t·l·tcd liytlrogcn, and cal'liouic 

acid gas 90 

480 
The pyl'omurous ariil l'f''J.Uirrd abnut 15 ~rainq or a 

snlution of potass to saturatr it; and\\ hf'n tlius nt'11tra
lizl'd, no a111munia \\as dist 11p;ag1·cl. llt•nn• sugar rnn
tains nn azote, 1111lc-ss we s11ppo.-.1• a very miuutl' p111·1i11n 
to hr present in thr pJr0111urou!i ~cicl: arnl e\Tn fhi"'i is 
not Jikefy. TliP cha1·ro<ll b111 ns awaJ \\ itlmut ka iug 
any residue. Hrnrc su~ar <'11ntain"' no ranli n11 1· fix 1· d 
alkali. The proportion of the ga..,rou'i prnlluc! !i \\as 
J 19 n1111cr-mras 11 1·es of' t'a 1·l>11 rrlt>d l1)Mogrn, ;rnd 41 
011nrf'.mrasu1'l's of nu hnnir :Hid gas. Thr <·;tlrnnlnl 
Jiytlr11gc•n, :\CC'Ol'tling to the ('XJH'l'imrnts o r l'r11ik.-.ha11k, 
\\as co111pn"'"tl of fin· p:wt"' rn1·bon ;rnd 1111r Ii) cl1 ·qgr.11. 

Thl'St' rxpnirnents al't> suffirfr11t to show 1.s. th:tt su .. 
p::w is rompnsrd rntirt>ly of ox3gt·11, t·ar·bnn, a11il hpll'n~ 
gen. It is of rnurse a ,·c.~t·lahle oxidr. Lal'oi'-it·r has 
ro11d11t.led. frnm a srl'irs of •·xpnirm•nts on t/1r vi11011s 
fl'l'mrntation, that tl1r"'C' sub~f;11wes C'lllt'I' iutn the com
position of su~~u· in the folio\\ ing pt'oportious: 

64 nxy~t· n 
28 ca1"bo11 

8 hJ<lrogen 

i. "IH.' 11 sugar is t.li stillt•ll in a r etort, thrre comeR 
on~r a. flui1l \\ hirh at first scarct·ly lliffl'l'S from pure 
wntf'r; soon it is mixl'd with \\hat was forme1·ly rall t·d 
pyl'omur.ous acid, a111I is now k11u\\ n tu llt• a com1mu1~1l 
of oil and aceti c ncid; aftf'nrnn!s ~omc cmpyreumat1c 100. 
oil 111 akrs its appl'~mrnre, and a bulk_v diarroal remains But these ru·n po1·tions can only IJe considered as \'C'ry 
in tLe rt'tort. 'J'lii;; charcoal vr ry frrqurntly contains dis tant approximations tn th1• tl'lllli. 
limt•, benwse li nw is used in 1·('fi11i n~ sugar; llut if the 8. 1' .... 1·01n thr expcdmPnts of tliffnrnt rhf'mist!lt, ('Spl'· 

~11:g~\1;~ f~::~11~·~t~~~11~~:ut~,m;~~~~ !~ 'l ic~i: t ~~:l~l~•,:1I: <:;~!~:~~\~1e~ ~ii~~~:f':~~ l:1;;:1<~~!5an~} ~17;~t1~ir~~1~ 1 ::, ~.';~~;.1:~, 1~11.\~!,t::~'~~; ~1:;: 
temprratul'C" srarcdy liight·1· t~1a11 that of tlir atmosplie1·e, H~rtable kingdom; distinguislwd from earh other by 
110 lime whatevrr. nor any tl1111g elsr. rxrrpt imrr rlia1· the figure of their crystals. :ind otht>r ra1·iations in thrir 
coal. will Ur found in th(' ret oJ"t. During the <listillali 1 ·n, pl'Opt'l'tirs. The spedrs hitherto ('Xanii111'd arc three in 
there romcsovrr a ro11.:;;idrral.Jle q11a111it)' uf ca f"l.u1 ni c af'icl 1111ml>cr. n:-unely, common su~ar, SUf!a1· of g1·ap('S. and 
anti ra!'burett•c.1 Jiyd1·ogrn g:i.:;. Sugar th r refnn• is de- sugal' of lH·e t. As far as is known at prf'sN1t, lhrrr is 
co mpnsl'd by tile action ~f lh'at: and tl~e ro1_1owi!1g cn111- no dirfl'l'ence between the sugar uf tlic maple am.I com· 
]if)und.s ar·c fol'!n<'d f'rom 1t: \.\atrr, arctic arnl, 011, ('ha1·~ mnn sugar. 
coal. rnrlionic aci1\, rarb11rrtnl hJch·os<'n gm-1. The 9. Th:lt g1·aprs contain ab11ndanr.<' of su~ar has hrrn 
quautit: of oil in a srparatc i; t;_1t(' b inco11 ~ id1·1·a~lr; by lu11g klHl\\11. The Dur de Ilo11lli11n fi1·st r~trart1·d it 
fai· 1hr most al.>tHHlant 111·of l11ct 1s pyrnn1 11cous acid. Su. frnm thr j11ire of g1·apes, a11d Proust poi11tt•1\ nut thP dif· 
.gai· indl' rd is ''"I') readily com· n tr c.I into Jl)"l'Olllucnus frrenrr hel\\Cen it :int.I common o;uga.1-. Thr jnin· nf 
arid; for it makc·s its appC'ar:rnrc alwa)S \\hrnrver sy- grapf's arror1\i11g to him, )ieJ<lctl from 30 to 40 pN·ceut. 
ru p i ~ 1·aisrd to thl· boi ling trmperat111·1'. llrnre _tl1e of this s u~:u-. 
smt·ll of ra i·mnrl wltirh syrup at that temp<·rature em1t!li. IO. Margraf disrovereil s11~a1· in the root nf thr brfa 
H1·ncc tllc;o the l'l':\..,on, th at, \\ hrn we atlrmpt to rrys- vulgcnis; but it is tu Adrnrtl th at we a1·r i11d1•lttrcl for the 
t. ,IJi zP S\ rup hy Jira!. there ah\ a) s rt·111ains behind n. fhst attl'mptl"; to exfract it frn111 thilt plRnt in a la ·;;e 
qua111 i1y oflnrryr..tallizable matter, knil\\ 11 Li) thr name of way. The t'Xpr1·irnt'nts of that pliilosnpl1r"', of Lamp•l · 
molassi·s: whi·r<'a" if lh t• syrup i'\ Cl'JStallizrd \dthout diu"i of thr rnmmitlee appnintrcl b)" llir nali1111al i11~tit11te, 
artificial heat, C\ e1·y particle ol' sugar may be obtained au<l of Goctlling, ha\'e thro\\ n more light un tliis i11te1• .. 

.e 
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esting subject. 'rhe method which succeeded best \\ith 
Acliartl, was to boil the beet-roots (deprived of the hrart) 
Jill they became so soft as to he easily pierced Ly a 
stl'a\Y. Thry arc then cut into slires, and the juice fu1·ccd 
out IJ) 111·rs~ure. 'Vliat remains is left for twrlrn hours 
in water, and the whole subject~d tu tlie press a srcond 
time. 'l'hr liquit..ls thus obtained arc flltrre<l through 
fla1111rl, lrnikcl down to two-thirds, filte1·cd a srcon!I timP, 
reduced by boiling to one-third of the origindl liquid, 
filt t·rtd a third time, and then craJJOratcd to the consist
cnrc of' "i)'l'Ul'· The Cl') stall inc c1·ust which forms on 
the su1-fan· is to Im h1·oken from time to time, arnl the 
t;po11t<U1cour-1 t.•vapnration continued till tho surface l> e
comcs CoVl'l'Ctl with a tough coat instca tl of Cl')'Stals. 
'l'he whole is then to lrn thrown into woollen lrngf;I, anti 
the mucilaginous liquid separated from the crystals by 
}H'l'SSUl'C, 

T11c sugar obtained by thrse processes, has much the 
appea1·am:c uf raw sugal'; but it may IJe refined by the 
common 1u·uccss, and b1·ought into tile state of common 
sugar. Ji'rlnn thr <'Xpcriments of Gucttling, it appears 
that bcct-sugal' is distinguished by a CCl'tain degree of a 
nausl'UUR !Jilter taste; owing, it is supposed, to ll1 r pre. 
scncf' of a bitter extractive matter, which Lampadius 
has shown to be ouc of the constituents of the beet. 

11. The plants rnntai11ing sugar a1·c ve1·y numerous. 
Tile fo!lowing arc tile chief of those from which it has 
been actually extracted by chemists: 

'l'hL· sap of the acer saccharin um, 
--- Lctula alba, 
--- asrlcpias syl'iaca, 
--- heradium sphondilium, 
---cocosnucifcra, 
--- j1~glans albn, 
--- 11ga\'l' Ame1·icana, 
--- fuc:us saccl1arinus., 
--- fitus carica, 
'1,hcjuin.· ol' an111dn sacd1arlfera, 
--- zca ma)s, 
'!'he 1•011ts uf pastimwa sath'a, 
---sii1msisa1·uu1, 
--- IJcta vulga1·is anll cicla, 
--- daucus carota, 
--- :tpiun1 prt1·11selin11m. 
I•arnn·util·r has also ascl'l'tain:·d, that the grains of 

whf'at, bal'l l'\ . ~c. and all thr otlwr similar s1•cds which 
31'l' U') l' rl as f) HI. rn11tai11 at first a lttrg{~ quan tity uf su
gar, "ltiC'/1 g1·.11f ually d1-;appears as they app1·oach to a 
statt· of' rnalul'ily. Thi<; i~ the case also with pl'a.i; and 
bl.'rtn ,,.. an·I all lrgt1 11 ii111111.., S<'eclJ;: a11d is one 1·eason wily 
th<' ll.1\uur of )OUng p1·a; is su ffilH:h superior to t!1at of 
ohl 1111·s. 

SUI 11, in law, is u-;,·d in difft·rcnt senses, as, 1. Suit 
prr1; inal. 2. S iii· of 1·ou1·t, u1· iit1it sc1·vic1·, is an ~1ttrn
da11('t' 1/iat 11 nants 1mr lo tin· ruu1·t of th{'ii· lfmJ. s . 
Suit ""' rn:wt, i-; wht·r1~ tilt' a11crst11r ltas co\·cnante tl with 
auo ii .. ,., t <1 s1w fo his ro111't. 4. Suit cus ~om , when n man 
a.~1 I Id"! ann·:-ifors l1a\ c 1Jce11 sciz:• tl tinw out of mint.I, of 
Ill" s ut. 5. S11it r1•;1l, ur h·gal, wl11·11 llll'n come tu t!ie 

r::·::l:!.~~':;'.~:~:.~::;;:,f.:~r;.;'.,i~:· 1!;'.:1::~.:~~·~li.:s'.li'.r l~~~li~i\~::'~,7,~~ 
SUKOrYRO, a g .. nus or q11atln111etls of t~c ortlrr 
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IJruta; the gene1·ic ch~1·actcr, h?rn o.n each. sid.c 11cal' Hie 
eyes. There is but a s111gk s1wc1cc;, n~. tlic ind1c11s: mane 
upl'ight, sho1•t, narrow, 1·1•athing fl'om tlic top of the 
head to the 1·11111p. lt inliahit!S Java, and feeds on he1·bs. 

SULPHATS, salts formed with the sulphu1·ic acid, 
wl1irh sec. 

SULPHITES, salts ful'rnctl with thesulpl111t·ous-acid, 
wllirh see. 

SULPHUR. distinguishrd also in English by the name 
of b1·imstnnc, was known in tlic l'arlicst ages. As it is 
found na tive in many pal'ts of tlit· wol'ld, it could not 
fail nry soon to attl'art til t' attt·ntiu11 of' mankind. It 
was uscc.I [JY the anrients i11 medicine, n11d its fomt•s were 
employed i;1 blraching wonl. Scl' l'liny, Lih. xxxv. r., 15. 

1. Sulphur is a hanl l;rittl tl s111Jsta11rr, commonly uf' a 
ye.How colour, witlwut any smell, and ol' a weak though 
pc1·ce ptible taste. 

It is a 11011-conductor of' rlectricity, anti of course be .. 
comes ekct ric hy friction. Its spt•ci fi r g1·a\'ity is 1.990. 

Sulphu1· umkt·gues no cliang(' by h ri 11~· allowed to 1·e
main exposed to the opt·n ai1'. Wilen thrown into water, 
it dors uot melt as &ommun salt does, hut falls to the 
bottom, and l'<'l~rnins there uncl1a11,ged. Jt is therefore 
insolubl e in \\alcr. 

2. Jf a ronsi11c1·able piece of sulphur is rxposcd to a 
sudden 1hnu.i;-li gentle licat, bJ li olding it in tl1c hand, for 
instanct·, it b1·cal.:s to picrcs with a craf'kling noise. 

'Vh<'n sulphur ia heated tu tlie trm1wrnturc of about 
170°, it l'isrs up in tile fo1·m of a fin e 1rnwclc1·, which may 
easily be colkl'~?d in a pro/H'I' vrss('I. Tl1is powder is 
callrd flow.-.1·s n( sulphur·. 'Vhen substances fly off iu this 
manner on the ap11lication of a mude1·ate l1eat, tl1ey are 
callrd volatill·; and the )ll'OCess itself, by which they al'e 
raised, is called 1;rolatilization. 

Wilen heated to the tcmpe1·ature of 212° of Falu·cn. 
lieit's tl~cr1~1nmctcr~ it m~lts and l>ccomcs as liquid as wa
ter. It tlus exper1me!1t 1s malle in a thin glass nssel, of 
an egg ~hape, and h~nng a na1:1·ow moutl1, the vessel may 
he placed upon burmng coals w1l11out much l'isk ol' bi·eak
ing it. Th e ~tr.nng heat soon causes tl1e sulphur to boil, 
and com•crts 1t into a brown coloured vapo11r, which fills 
the vessel, an<l issues with cur.s~dcl'ablc fo1·ce out from its 
mout!1. 

S. Sulphur is. capablr. of cr~·stallizing, if it is mclle<.J, 
an~ as soon a'i its surf~ce ht•gmc.; to congcal, and the Ji
q1.11cl sulyt.1111· brneath 1s 1mu1·t'd out. the i11tt•1·11al ca,·ity 
will exh1~~t !ung 11 eetll c shaped Cl'ysta ls ol' an oclahr<ll'al 
fl~urc. l l11s me.thod of c1·ystallizing su lph11 1· was con
t1'1\'cd by Rouellc. lf the expe rinll'nt is mnJe in a ~lttss 
vesse~, or llJJt.111 ~ flat plate of iron, the Cl'JS!als \\';II ue 
l~'~~~~~t.l 1J cg1nrn11g to shoot wh en the temp ·rature sinks 

4. If sulpl1111· is .krpt mclle<l in an open v ·ssf' I, if Le
co~nt·s .i;ra1-lu~lly tl11ck an<.l ,·isr i<l. Wlir11 in this statr, 
i t is poured rnto a bas-111 ol.' wate r, it \\di e f1t111d tu Uc 
:>r a 1·ctl colo111·, and as sott as wax. In tni ... stat,,, it is 
e1,uplo) e<l to take off impr:essio.ni r1 .. 1111 seals anti mr<Jals. 
l hl'sc casti;; rare k1Hn\ n 111 tl11s counlz·) hy the naim• nf 
sulphurs. "hen cxpo?ed to. the aii· fu1· a fl'W flays the 
su~pht!r soon l'l'ro,·e1·s its 01·1~i11al Urittleness, Uut it l'e
ta111s its t' ed col~t11·. It is supp•1Srt.l at p1·l'sv n t. tua sul
phur, .1·cnde~ed nsc1d and r f'tl b) l11 11g r •sion . hac; con bi. 
notl with a little ox.1 gen. It is lherdol'c uo longer \Hli"" 
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~ulphnr, but a compoun~ of sulphur and oxygen. Mr. 
}'011rcr ~ 1y has gi\'Cn it, when in this state, the name of 
oxiile of sulphur. 

5. Whrn snlphnr is heatr1l to the trmprrature of 560° 
in the oprn ai1·. it takes lire ~pnntanC'ously, and b111·ns 
with a pale blue Oaml~. aml at the same time rm its a great 
q11an1ity of fumes of a very sh'on.i; suft'orating odour. 
'Vhen set on ft re ancl then }Jlunged into a jar full of oxy
grn gas, it b111·ns "ith a bright reddish white O.ame, and 
at the same time rm its a Yast quantity of fucnes. If the 
l1eat is rontinurd long enough, the sulphur burns all away 
without leaving any ashes m· 1·esiduum. If the fumes are 
collected, they ar·e found to consist entirely of sulphu
ric acid. By comlrnstion, then, sulphut• is converted 
into an acid. 

The cornhustion of sulphur, in fact, is nothing else than 
the act of its rombinatiou with oxygen; and for any thing 
which we know to the contrary, it is a simple sulistance. 

6. The affinities of sulphur, according to Bergman, are 
as follows: 

FIXED ALKALIES. 
Iron, Antimony, 
Copper, MCl'cury, 
Tin, Arsenic, 
Lead, Molybdenum, 
Silver, Bismuth. 

SULPHURETS a1·e combinations of alka!tes or me
tals with sulphur. 

SULPUURIC ACID is generally procured by burn
ing a mixture or sulphur and nitre in chambers lined with 
lead. The theory of this process requires no explanation. 
'Tile nitre supplies a quanlity of oxygen to the sulphur, 
and tltr air ol' the atmosphere furnishrs the rest. The add 
thus ul.itaincd is not quite pure. containing a little pota-;s, 
some ll·ad, and pr1·haps also nitr•ic and sulphurous acids. 
At first it is very weak., l.ieing diluted with the water ne. 
cessa1·y for condensing it; lrnt it is made st1·nnger by dis· 
tilling off a porti11n of this water. By this process it is 
made quite t1·anspa1·cnt; but it still contains a iitlle leall, 
whirh is dissolved from the vessel in whkh it was manu. 
facturcd, aml a little potass which it arquired fr1Hn the 
nitre t"mployetl in l.iurniug thl" sulphur. Tn ol>tain it in 
a state 01'ro1npll'te purity. thcsulpli11r1c acid of commerce 
must be c.lislilll'd. This is easily dnne by putting it intn 
a small 1·c•tn1·t with a Ion.; beak. The l.iottom of the 1·e· 
fort is pland upon a fi1·e of cliat'roal. aml fixed strcady 
by mea11~ or an iron ring; while its br.1k is plun;;cd half. 
away into a rectiver, whose moutl1 it fits nearly, l.iut nnt 
cx"'ctly. The acit.l soon 1..ioils, and is ~radually condens. 
cd in the rcceirnl'. Too ~rcat a qnttn l ify shouJ1l nut be 
distilll'd at onrc·. otl1r1·wiCir thl· 1·;•tort ~enl'rail) IJl'edks in 
conseq11rnre of the \iolcnt agitation rnto \\liicla the l.ioil
ing arul is 1111·1"' n. 

'sulphuric acid io;i a li<Jllid somr.what of an oiJy ronsis. 
tl"nr<', u·ans1,arent and C1llnu1·1l'sq as wat..1·. \\ ithout any 
smell. aml of <l \·1:ryst1·011g arid taste .. '\"lien applied to 
animal ot· vcgrtalilc substances, it vc1·y soon tle~troys their 
textm·e. 

It alw:t)'S cnntains. a quantity of wat('I'; part of tvhirh, 
hoWt'\'er. may lie •lr1ven oft' by tile applicalio11 of a mo. 
derate lirat. T his is callf·cl ('lln r rntrating th · arid. When 
as much concentrated a• possilJle, it• specific gravity is 
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said to be 2.000; but it can seldom be obtained denser 
then 1.85. 

It changes •!l \"rgetaMe blu~s to a red except indigo. 
Accordrng to E1·xleben, ll boils at 546•; acctll"ding t& 
Bergma11, at 540o. 

When cxposrd to a suffirirnt ck.i;-ree of cold, it crJstal. 
lizes or frerzes; and aftrr this ha~ oue takt-n plact-, it 
freezes again by the application of a rnurh infl'rior culd. 
Sulphul'ic aciLI has a vr1·y strong a1trartiu11 fnr \\ateJ'. 

Mr. Lavoir.;icr attrmptccl to a'iC.Cl'tnin the proportion of 
the constitut•nts of this arid, by measurin'-' the q11ant1ty 
of oxygen obsu1·bed by a .l)i\o·en weight nf sulphur <lur
ing its comlrnstion. His 1·esult was 71 pal'IS of sulphur, 
and 29 of oxygen. Ilut this mf'thod was not suscrptible 
of sufficient prrcision to w l'rdnt mud1 confic.lence. Mr. 
Th('nard had l'ecourse to a m 1rla belier mf'thotJ, wh ell 
was emplny(·d still more lately for thP same purpose by 
Mr. Chenevix with much ac.ltfress. ~itric arid was dis
tillrd off 100 pilrts of pure sulphur repeatedly, till the 
whole sulphur was cnuverted into an acicl. The sul
phuric acid, thus fnrmrcl, was separated by means ofba
rytes, with which it forms an insoluble compuunll. The 
100 parts of sulph111•, thus acidified, yielded 694 p:wts 
of dry sulphat of IJarytes. Hcnre 100 part• of sulphat 
of barytes contain 14.5 parts of sul11hur. By another 
set of expCl'imrnts, to be dt•scribecl h('reaftrr, Mr. Che
nevix asc<'t'lainrd, that 100 parts of sulphat of barytes 
contain 23.5 parts of sulphuric acid. H('11re it follows 
that 23.5 parts of sulphuric acid contain 14.5 of sulphat; 
the remaining 9 pa1·ts must be oxygen. 'J'hrrefu1·c s11l
phuric acitl is composed of 14.5 parts of sulphur and 9 or 
oxygen; 01·, which is the same thing, of 

61.5 sulphur 
38.5 OX)gcn 

100.0 
Sulphuric acid is not altered by the action of light• 

nor caloric. It doe:-1 not combine with OX) gen. (t was 
affirmecl, indcecl, by ~1une chemists, that sul11huric arid 
might Lie comhilwd with oxygen by distilling it off the 
blark oxide of manganese; but the assertion was refuted 
by the expl'l'imcnts of Vauquelin. 

None ol'the simple rombustil.iles art upon it at the usual 
tem1•erature of the> atmosphrl'r, or at least, their action is 
so slow as not to be pe1T1·111iblr. But \'t-hl'n they are as
sist<'d by heat, they at·f all capahlr of tlt!compo.,ing 1t. 

'Vhen sulphur is boikd in tins a.1·itl, it absorl.is a por
tion of this oxygr n, 01• at lrst coml.iines with it, and the 
whole is co11\l'1·te<l into sulphurous arid. l'hosphul'US 
also absorbs OXJgen l'rnm it by tlir assistanre of heat, 
sulphurou~ arid is dri\'1'11 off, and phosphoric aciLI f11r111rd. 
At lhr. boiling- lPmprratu 1·r t·harrual also ab-;urbs ox~ gm 
from it, a111l converts it into sul1•hurous arid. At a rrt.l 
hrat it evrn converts it into sulphur. w·lif'n hJlfrogt•n 
gas and sulphuric arid arr maclt• to 1•ass togl'tl1t•r !lu·ough 
a 1·ctl-hot tulir of porf('lain. the acicl 1s rumplrtrl) 1.kcum
poscd, water is formed, aucl sulphur depos1t1·d. 

Az11te has no action 011 sul11liu1·ir arid; I.Jut thi~ acid 
readily absnl'l.1s muriatic acid, and furrus with it a li<Juid 
of a brownish tingr. whirh rm it" tlir dense and s11ff11raling 
odom· of mu1·iatic a.1 id, and rorrudt•s vrgetal.ilr aud even 
metallic bntlirs near wl ·irh it ha1•penq to be plart·d. 

When ziuc or iron is thrown into sulphuric acid, a vio· 
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lent actlon take place, if tlrn acid is diluted; water is de- 0.00251. It is tl1crcfore somewhat more than t";ce as 
composed, its hydrogen flies off, and its oxygen combi!1cs heavy as air. One hundred cubic inches of it weigh 
with the metals. lf the acid is concentrate1.1. the act10n nearly 65 grains. 
is much lrss violent, and sulphurous acid exhales. Upon S. This arid J'Cddcns vegetable blues, and gradually 
tin and copper the acid arts \'cry i;lowly and feel>ly, un- destroys the greater numl.ic1· of them. It r:x:cn:iscs this 
less its action is assisted by heat, when it oxidizes and power on a greatvari~ty of vegetablea~d arnma~colours. 
dissolves them. On silver, mercury, antimony, bismulh, Hence the use of the lumes of sulphur m IJleachmg wool 
arsenic, and tellul'ium, it does not act exft' pt at pretty ancl in whitrning lin~n stained by means of fruits. . 
high temperatu1·cs. These mrtals ab!'tr·act part of its 4. Dr. P1·iestlcy discovered, tliat wlien a strong heat IS 
oxygen, and ro11vcl't one pol't.ion of it into sulphurous applied to this acid in close nss<•ls, a quantity of sul. 
acid while another p11rb11n comliines with the oxitles thus pliur is precipitated, and the acicl ts Cflnvtrte<l into sul· 
formed. When l.111iling-hot in oxidizes Ira(!, and dis· phuric. Bnthlillet obtained tlH• same result; but Four
so)ves cobalt, nickel, and m1llyluJenum: Liut it has no per- croy and Vauquclin could not suc<'ccd. 
ceptible. arti11n on g11ld or platinum at any temperature to 5. W.iter absorbs this add with avidity. According to 
which it nm he 1·ai8cd. Dr. Pl'il'stlcy, 1000 grains of wate1·, at the temprrature 

It unites readily with all the alkalies and earths ex. 54.5°, absorb $9.6 gr·ains of this acid. Fourcroy, on tile 
cept silica, and with most of the metallic oxides, and other hand, allii-ms that water at 40° absorbs the third of 
fo1·ms salts dt·nominatcc.l sulphats. Thus the comllina- its weight of sulphurous acid gas. Ice abso1·bs this p:as 
tion of sulphuric arid a11d sorla is called sulphat of soda; very rapidly, and is instantly melted. Water saturated 
the compound of sulphul'ic acid and lime, sulphat of lime, with tliis gas, in which state it is known by the name of 
&c. liquid sulphurous add, or sulphurous add, is of the spe-

lt absorbs a vrry considcl'ablc quantity of nitrous gas, cilic g1·avity I.040. Lt may be frozen without pa1·ting 
and arquircs by that means a purplish culo1u". with any ol' the arid gas. \Vl11·n waier. wliirh l1<ls lll1en 

Its allinitiC's arc as follows: saturated with this acid at the f'l'eezing temprratu1·e, is 
Barytes, Ammnnia, exposeU to the heat of 65.25°. it is filled with a \'ast. num-
Stt-011tian, Glurina, ber of buhhlcs, wliich continually inrrnasc and l'ise to the 
Potass, Yttria, su1facc. These bublilcs a1·c a part of the arid stpat"ating 
Soda, Alumina, from it. It freezes a frw dcg1·ees bdnw s20. 
I"irne, Zirronia, 6. \Vlicn liquid sulphlll·ous acid is exposrd to atinos. 
MagnPsia Metallic oxides. phr1·ic ai1· or to oxygl'n gas, it gl':u..lually comhines with 

This is one of the most important of' all tlw adds. nnt oxygrn. and is convnted intn suJphul'ic acid. 'l'ilis 
'>nly to the cllemist hut ro the manufaC"t111·rr His(}; liPing change tnkrs place more COllljJlrtPly if tile acid is ('Om· 
employed to a ,~ery g1·eat extent in a raJ"iety of manufac· hined with an alkali or ea1tli. \Yhcn a mixture of suJ. 
tul'l's, rsprcially ii1 dyrin,i;-. phurous acid ga!:i and ox) grn gas is made to pass 

Sulplui.rous acid. Thoug-h some of the pro1>erties of through a red-hot porcelain tulir, the two, bodies <.:um~ 
this acid must have b<""cn known in the nmor<>st a~cs, as bine, and sulphuric add is formed. 
it is always formed during the slnw combustion ;,f sul- 7. Of' the 8implc combustibles, sulphur and phospho. 
phur. Stahl was tht' first rhemist "ho examinrd it. a nil rus have no action on it wli:uevl'J'; hycfrogrn gas and 
:pointed out its peculiar nature. llis method of111·orurin,i; cha1·rnnl clo not altc1· it while cold, but at a l'eU·licat 
it \~':1.S to burn sulphur at a low temperature, n11d rxp11sc tht>y d('rompose it complt>tely; watet• 01· ca1·bo11ic aci<l is 
to.its 0;-rnws cloth ll!pprl\ in a solution of pntass. By fo1·me.d. anil sulphur deposited. 
this m<'lhod he obtarnC'd a comllinatinn ofpotas~ and sul- 8 • .Nt·itlicr azote nor muriatic acid produces any 
phurous acid; for at a low tcmprrature sulphur f11n11s by rhange on it. 
~oml>u ."ition only sulpl11.11·011s :.:trid. Srhe<>lf' poi11t<'d out, 9 •. Sulp!1u1·ou !- acid <lol."s not sel."m capable of oxidizing 
rn 1771, a method uf p1·or111·ing sulp!Jul'Ous acid in quan- 01· chssolv111g any of the metals except iron, zinc, and 
tilit·s. Dr. P1·irstlt>y, in 1774, obtained it in the ~a<trous ma11ganrse. 
form, and examined its properti{'s while in a stair of pu- 10. ll rnmbines with alkalies, earths, and metallic ox-
riiy. idrs. anti f'r11·rns salts known ll.f the name of sulphites. 
pr~;;t.;"i\11~1~~·~1~1~1 ~cig.dla~:>;.,~: 1 ~r~~.~rein~~ t}:~ ~::~::'i~~·111~~ 11. _S11l11hul'iC acid abso1·bs this gas in <'ons idPJ'aUlc 
aml and om· pa1·t of mc1·c·111·y, and apply thP lwar of a ~.~~·~~:!~·:·<1 1 ~~~I::ri1t1\ii"~~r~\,;:,~·:>leur~~~stliif~~~~ 1~~~ 1~; 1::,;:~:1 ac~~·1~~: . 
lamp; tlic mixture rtfrl'\'esrc,q, and n gas issu<'s from !he ed to the air. 'Vhen this 1111xt1a·c is dis t illed, the ti1·st 
hcnk. of the rcto1t, ancl may lie l'<'Ct"i\"cd in glassj~ll'S fill- \"apou1· whil'h comrs over, and which is a compoun<l of 
;i11: 1 ~~~'~:~;L~~{i'u~:11~5 s~~;~;~ing in a me1·c111·ial trough. tl.w two acids, n) stallizrs in long whit~ pl'i ~ lll'i. This 

2 .. su~1~huro.u~ arid, in th~ state ''.f :i;a.,. is rnl1111rfoss ~;'~;;~;i~u1~:; 1•:::~i'~.01~~id~~:;~~~~~·:.~ i~ 1~;:~· r~ir~\ 1~~\~~.1:;etl~!· 
an.il _111v1s1lile l1k~ common all'. It 1s 111 rapal>le of main- atmc>iiplil'l'c is moist, melt8 with t•ffe1·vt•sr rnce. ,,.lil'n 
ta.1:11ng romlHJstlou; nu1· ('an a1~ima~s b1'C'athe it "·itliout• tl1rn\\11 into water·. it hi<;srs likt~ a 1·ed it·on. It IJas the 
dt .11h. It ~ms a stro.ng a111I 1':11florat1ng odour, }H't'l"iR<>ly oc..lnur of sulphurous arid. }'u111T1·nv has latth c..ll' lnOH• 

~111 ~r8~1~11~~ 1 ~; ~t1l1\ 1~~~~~ .• e~~i.1~:1<:.hbi~· r~11:: 11~':/2;i 0~ 11~1·1:~'.::~ ~: 1\'.~~I~ :,~1;:~tl~!·'i~'.~~lt this is a cumpound ol' s~lphuric autl sulphu-
cn11'rr1·!1'd into a sulpl11.11·011s af'iil. Jts ~1wr ifil- gra\·it_\:, 12. The affinities of sul11hnrous acid as far as tlie 
accort.lmg to .Bergman, lS O.OOR46; accor<lrng tu Lavoisier, have I.men investigated, are as follow: ' y 



sup 

~~l~~)~~CSJ ~~.~~~~~~~~;} 
1,utass, G!ucina, 
Soda, Alu111ina, 
Stronlian, Z i1·co11ia. 

. 13. As this aci1! is fr1rmrt1 IJy the comhwstion of suJplmr, 
it ra1111ot li<• 1l,1u1;fr1\ 1·hat it is compos ·d of the samr in
J;'l'rllirnts :with snlp!llll'ic ac it.1; and as it is rrnlvcd from 
sulp!i111·ir add l.Jy Ll1r a r.tion nr sulphtH'. and likewise l>y 
sonrn of tlw lll"tals, it cannot lie douhtrd iliat it contains 
a s111a~lr1· prop11!'tinn or OX)'A'.Ctt. But 1} 1 ) pl'ecisr srt of 
c_xJH'1·1~~cnts lias yet been made to clctC'l'min<' thC' p1·opor
t1011 ol its componrnt parts. Fourcroy affinns that it 
contains 85 sulphut' 

15 OX)[;Cn 

100 
Ilut he dors not inform us upon what e\'i<lcnce he as

si'gt;'I tl1C'sr pr11po1·ti1ms. 
S~M, in malh 1• 111atics. si;~nifies thequanlity that ari

ses frorn the addi t iu11 of two or mo1·e magnitudl:'s, num
ber.1.1. 111· quantities togrtl1rr. 

'l'he sum of an <'qnation is, when the aUs11lutc number 
bei11g hl'Ough r onr to the other side of the rquation, 
'vith a contral'y ,i;ig·n, tlw wh Dle LH!C'Omes equal to O; thus. 
the sum of tile equation x 3 - 12 x2 + 41 x = 42, is xJ 
- 12 x' + 41 x - 42 = O. See ALGEBRA, and AurTII
ME'l'lC. 

SU MACH. Src llnus. 
SUN. Sec AsTRONo>fY. 
SUNDAY. Ser Lo1w's DAY. 
SUPERCARGO, a person employed by mcrcl1ants 

to go a VO)' age, and on•rsce their ca1·go, or lading, 
or di~}l<>SC or it tu tlie best advantage. 

SUi'ERFICIES, 01· SURFACE. See GEOMETRY. 
SUPERSEOEAS, a 1nit that lies in a g1·rat many 

cases, and signifies in genc1·al, a command to stay pro
ceedings, on gnod cause shown, '' hich ought othen\'ise 
to 1woceed. By a suprrsrdeas, the doing of a thing, 
which might otherwise have been lawfully dune, is prc
vcntrd; nt· a thing that has been <lnne, i~ (notwitlistand
iug it was done in a di.1c course of )aw) thereby made 
void. 4 Bae. Abr. 667. 

A supc1·scdeas is either expressed or implied; nn <'X

press supCl'sedeas in som('times by writ, sometimes 
without a writ; where it is by a writ, some p<'rson to 
whom the writ is directed, is 1her('by rommandetl to for
bear the tloing sometl1ing therein mentioned; or if the 
thing has bcru ali·eady done, tc1 revoke, as that can IJe 
olonc. the art. 4 Ilar. Abr. 667. 

SUPER STATUTO DE ARTICULUS CLERI, in law, a 
wl'it that lies against tl1e 5Jn•r·iff, 01· other oflirer that 
1listrains in thr king's highway, 01· in the lands anciently 
gi,•en to the rli111·ch. 

8UPERS'1'ATUTO FACTO POUR SESESCB<\L ET MARSJIAL 

DE u.oY, &r. a \\J'it \\hich lies a~·ainst the stewa1·d m· 
ma1·shal, for l1olding plea of fre{'hold in his court, or for 
trr..:pac;s, ot· cuntrnrts not made within the king's house
hold. 

S GPPLIES. the sums grantru by parliament fortle
fraJing the puhlir {"Xpcndi l ure fut· the current year. 
The known or iu·ubahle amount of the different Uranclics 
of the year's expenses, is stated to the house of com-

SUR 

mons in a committre of supply, by tl1c chancr11or of the 
cxcl1rqucr; and aflet they ha\'C l.Jecn vote<l by the com¥ 
mittl'l'. arc fu1·mally grantrd by an act or p;ul1a111rnt. 
rn1e gn111ti11g of tlic annual suppli<'s as \\CJI aN pt·1·ma
ncnt taxes, is a pcculia1· pl"i\•ill'gc of the house ol' cum
moni;, who ncrcr permit all) altl·1·ation 01· amendment tu 
be made by the 101·ds, in tile hills pasbnl for tl1is pur
pusr. 

'l'ltf'. grants of pa1·Jiamrnt wr1·e or:.;ina!ly ronsiclerrd, 
mcl'rly as te111po1·ai-y ait.ls, to assist the SO\'crc1g11 i11 de
fra)'ing such cxtraordina1·)'· CXjll'llSl'S as hC' \\.a~ sulijrct 
to fo1· the benefit of the public; and unkss the t•ommons 
liappl•.ncd to rnte1·tain al the time, any particular jl•ai!Jll
sy of the r1·ow11 ?.ml its ministers, t!JC iHon granfa·d was 
commonly left entirely to tht'il' disposal. But al'tl'I' the 
rrstnration of Ch~des ll., not only n1nr·r frl'lJUent grnuts 
were demanded, IJut, in conseq111' 11ct of 1 lie Jll'OJH'l'l,'- to 
wlticli tlie r.rown was rcduct'd, pal'lia111c11ta1·) gra11ts 
had IJl'rome rt'ally nec<'ssary aln10.s! C\C'I') )Car. Jt \\H5 
impossilJlr, howernr~ for the parliament, di:;tn1slrng 11ot 
only Chal'les's economy, Out his rt•ga1·d fo1· tlie i11t11·est 
of his kingdoms, to nst considcralJlc .st1ms of mo11e_\ in 
such unsaJe an<l imp1·ovident hands: it\\ as, thcrcfo1·e, 
tliouglit 1·equisitc to sprcif'y the pu1·po.scs for \\liich l'ach 
sum was voted. T'hus apprnpl'iati11g clause8 came to Uc 
int1·oduced, which practice has conlinue<l cve1· since; antl 
at the commencement of each session, an account is pre
sented of the disposition of tlie grants of Liie pl'eceding 
session, showing how much has l.Jcen actually paid on 
each branch of the public service, what 1•cmai11s unpaid 
of tl1e sums appropriated, with the runds for (\ischa1·ging 
tile samr, and the su1·plus 01· deficie11cy of the wa.)'S and 
means. 

'l'hr supplies annually voted do not include the inter .. 
rst ant.I char-ges of the national debt, the civil list, and 
some other articles which are provided for as permanent: 
charges on the consolidated func.l; but merely the expen
ses of the army, navy, ordnance, and such miscellane
ous srrvires as are granted from yra1· to year. 

SUPPORTEHS. Sec HERALDRY. 

SUPPRESSION. See MEDIC1'E. 

SUPHEi\IACY, in our p •lit,r. the superiority or sove
rrignty of the kin.; over the tlwrrh as well as state, 
"he1·cof he is established hrad. Tlic king's supremacy 
was at firstestal>lishe<l, or, as otlit'l'S say, reCO\'Crrd, by 
king Henry vr1 Lin 1554, aftt'I' breaking with the pope. 
It is since confll'med by scnr·al canons, as well as Uy the 
articlrs oftliechuJ'clt. aud is passed into an oalll which 
is required as a necessary qualification fol' all offices 
and em11Joyments Loth iu rhu!'rh and state. from per· 
sons to he, 01·dained, from the mem!lers of both houses of 
pal'liame11t.&c. 

SURA. Sec ANATOMY. 
SURD, in a1·ithme!ic an<l al.i;rbra, denotes any num

ber 01· fJUantity that is inromml'11suraUJ~ to unity: other
wise called an irrational numl.H'r or quantity. 

The square mots of all numbc1·s, except 1, 4, 9, 16, 
25, S6, 49, 64, 81, 100, 121. 144, &r. (wl1id1 arc the 
squarrs of the intl'ger numlH·1·s, 1. 2, 5, 4, 5, 6, 7, a, 9, 
10, 11, 12, &(",) are incommrnsura.Ulcs: and after the 
same manner ilu· cube 1·001s or all 1111mbe1·s but of the 
cubes of 1 2, 5, 4, 5, 6, &r. ar<' inrommcrnmrabks: and 
quantities 'that are to one another in the proportion of 



SURD. 

eurh numbrrq, must aJqo ha'fe their square-roots, or 
cube-rootq, i11romm<'ns11rable. 

The roots, thcrrfore, of snrh numherq, bring incom
mcntt11rablr, arc cxpns5cd by placing the pruprr r:ldl· 
cal sign ovrr them: thus. 2v2, 2vs. 2y5, 2.y6, l\..c. ex· 
prt·si:i number'I inroinmr1HJ111·ahlc '' ith unity. llowen-1·, 
though these numhns are inrommrntturablc themsd~es 
'"ith unity. yet they are commr11su1·alilc in po\nr \nth 
it; brrausc thrir p:1we1·s arc integrrs, that is, multiplt•s 
of unity. They may alsn hr com 11e11s111'<\Llc ~oml'limcs 
"'ith onl' anotlwr, as the 2vs. anti 2../2; because tl1<'J a1·c 
to one anothr1· :l'i 2 to I: anti wlu·n tl1t•y have a romrnon 
mrasure, as 2v2 jq the comm 111 ml·ar.;nrl' or b·1th, then 
tlll'ir ratio is rc<lurrd to an exprrs.,iun i11 the h·astterms, 
as that of rommrnsurablc quantities, b~ clividi11g them 
b) their gr<•atest c11mmnn mf"asurr. Tliis .c11m11111n mt'a~ 
sure i"! found as in coinmrn<itll'ahlc q11ant1li1·s. only !he 
l'Oot uf the common mcasu1·e is to be made their cu1111nun 

,J12 .ylAa 
djvisor: thus~ =V4 = 21 aud ~ = 3 ,./a. 

A rational q11au1ity may b,. 1·rilurrd tn th<" rnrm of auy 
gin11 s111·d 1 ()y 1-.1isi11g tiir rpa11t1t) to tile p•1\\rr that is 
drnnminatrtl hy tlic namr ul' the sun), and th1 n Sftling 
thr raclkal si~11 ovrr it; llt11~. 
a 2Va' 'Val "Va" 5 ,./a! nv'an, and 4 =V16 = 
•v64 =•v2s6 •v1024 - "v4". 

A<i su1·ds mav be co11..,i1ler('cl a'> powt•rs with fractinnal 
exp1111ants, they a1'1~ rt·dund to otlll'r.; of tl1r same \'alue 
tliat shall have the samr 1·acliral sign, Uy rc1Juei11g tl1t·se 
fractioual cxponants to fractions lla\'ing t~e sa1nc value 

anti common drnominator. 'I'hus nva=a11
, and mva = 

a!, anti*= 1~,· ~=;ff;,,; and therefore, "Va and "'Va, 

rctl11~1I to the same radical 'iign, l>ecome nmvam and 

nmv11.'~· If you ar~ to 1·rtJ11ce 2 V3 and JV: to tlie same 

drnom111ato
1
r, cunsulrr 2,./3 as equal to S , and 3,./2 as 

equal to 2-Y, whose i1~1\kcs 
1
1·ec.h1rcf\ lo a ;ommon deno

min:1t11r. you havr Sf ~ s', and -2-r 2T, anr1• ronse
qur11llJ lvfS 6VJ3 6,./:27, anti J,/:2 = 6VQ2 _:- 6,/4; o;;:o 
that tltf• p1•11pn(w1I c;ul'fb 'v'S an<I 3"/'1, a1·r l'l'fl11crd fn oth
et· 1·r1nal s1mls6V'}.7 and 6 v'-l, hal·i11g a common 1·a<lical 
si~11. 

S11rds of tlir {jamr rati1mal <JU!l.ntity are multiplir1l by 
adding theil· expu11a11ts, ruu.1 di\'i1lt-1I hy su()t1·acting them; 

s 2 

thu~. 2Va x'v'a~} flt = a ~=at=evW; an<l 

:~:=~=".;--.;.=a',, 
1 

= a117 = "va•; '"vax 
"' 11l t 1l '""la. 11-'tll 

nv'a =a --;:m-; '' ./<L = ll u;u-; t,./::? x 3,./.2 = 6yt2s = 
'v'J2: !1,/~ •\./'}.. 

""/2 
ff thr s111·1I..: Arc of 11iffi·rPnt rational quanfitirs, ac; 

"./£ii and n V'b'J. aml 111.ue lhc SilUlC sign, multijlly these 

rational quantities i11to one anntl1er, or tlh iilc t11em by 
om• a11otiier, antl set the comn1011 1·aclkal sit:;11 on-1· thrir 
procluc;t or quutirnt. Thus, 11vlil x 11 ,./t;:' = '',./~; 2,.1~ 
X2vf3=2./l0; mv;.i' =m..J":__="'V~; 3 '°"1j ::.. 3,.._l"'i 

1r.VbJa bJa tJJ -',./2-! ::/4 

='•if= !'vS. 
If sul'ds have not the same radical sign, reduce them 

to &uch as shall have the same l'adirnl 1'.ign, a11<l pr ·r· tl 

as before; my' a x n,./b = nmv'a 11 b111
; m,./ ~ = mit'\f 2_; 

11vx xm 

~:v~~4:?~: ~: ~: :~~~:~i: :~:. II: 
thr surd" have a11)' 1·atiu11al co.cllicirnts, thrir jll'O rt ot• 
quwit·ut mu~t lJf.• JH't•fixc<l; thus, 2',./S 52v6 111~,./ 18. 
Ttw pu\\e1·s ol'sur1js are fuu11d as tl1e )lO\\{' l'St.f ll11 ll'<t'• lll
ti i ics, Uy multifJl.)ing their C'XjlOllt11ls Oy lhe illlll·.X l I tlie 

po\\e1· 1·eq11ii·ed; tliusthcsquare of3,./~ is2t ;-<.
2 

=2! = 
2V-l;thecubcof 2,./5=5!XS=5i 2,./J'25. OrJOU 
1wcd uni~, in ill\ol\ingsul'tJ<i, raise the qua11tit) under t he 
1·adiral .. jg11 tu tl1e power 1et111irt•d, c1111tit-1ui11g tile same 
rad1l'al s1g11: uult-!Ss tlu· int.Jrx ul' that )IO\\ t'I' is rq ual to the 
na1111• of Ille sun.I, or a multiple of it, and in that case 
tliC' flo\\c.•1· ul' 1hC' surd Ucco111t'S l'ntiu11al. Evul11tio11 is 
prnh1·111ecl l>y di\•it.Jing fhe frotllion, "hirll is lllCC'X(tnrent 
of thf.' sur·ll, by thl• name of llH' 1·oor l'l'flUll'Cd. 'l'hus the 
squ:u·e root of JV"'fi4 is l,./"'i,;i. or ov-W.. 

Tlie surd m.,/~ = amv :7; and, in like mannrr, if a 
power of any quantity ul the same 11:1me with thr surd 
divid~s tlte <ruantity under !he l'adiral sign without a 
1·cma111dc1·, as hr1·c am diYiilrs umx. a11d 25 the S<Jua1·e of 

5 dh idrs ;-s, Ilic quantiry undl'r tlic sign in 2 v75:, with· 
o.nt a 1•t•111ai11tll'I'; th:n plarc tl1r l'ont of tliat po\\<'I' r·a
tlon:illy brf111·f.' the s~g·n. and the quolif.'nt unit r tbr sign, 
and thus the sunl \\ill be 1·educed to a nrnrC' sinq1)1• ex .. 
p1·rssin11. Thus 2.v;-5 = 5 VS; 2v.;s = 2vs-:-Jti = 4 
'V;1:3V81 :..:3,./~=lVS. 

'rhr 11 .. "i11riJ.; arr rrduced tu lh<"ir lrar.;t exprrssion~, if 
fliry lwv1• tlir sanie inatioual pmt. I/if'\' a1·e addc 11 Ol' 
su~t.1·artell, by ad1:i11;, or sullt1·:H'ting tl;eil· l':-ttio1wl c:J .. 
ct11r1r111s. and IHTlixin;!; tlir sum 01· t1i!ft·1·cncc to tltc lOfll· 
tn n11 il'l':ttiou;d pa1·t. Thus, 
1 ,./~5 + 2"/-iS = 5 VS + 4 ,./J = 9 "/3; 3,/81 + 3V:.!-i = s l,./3 + 2 avs = 5 3V3; 

~,;~";,~~:4 =: ~6~~ ~~ :2 "',~;+ IJ v ,/7. 
.. Co111po1111d surd-. :-t~·c such air; ron'iist of two cw nwre 
rinr1l togrtht•1·; t~1t' s11nple s111·ds at·r r01n1111·11~ui·alilc· in 
}lfl\\rt', a11~l by he;11g n;ultiplit~I into tl1r11, ... l•h·1 ... . ~hi• at 
~ "11g1 h rat~11nal q11~11t11w":Jrt co111po111ul ";urtls IH iitiplirtl 
11110 themst• h ·t•s, c·o1111111111ly ~i\'e. sli/I il'l'arinnal piiulqr·rc;i. 
nut. \\hC'IJ :lll) romp UJ!d St11·f) I<.; Jh1,p11'it'IJ. tlll'l'l' is HllO· 
t~1('1· rompnunil s1~1;d \\ li~~li. 111ulliplinl it1h> it. i;iH'i a. a
l ~011a.I 111·~11luc1. I hu~, rt ,./a Vb \\ ri·•' lll'hl; 'SN.I. 111 ul
ti11l) 111g 1t by va - vb, tbe product \\ill be a - b. 
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1.'hr invrstigati1111 of that surd. whirlt, nrnltip1icd lnto 
tl ic fJ1'11 posLtl c;urd, gi\t'S a 1·alio11al p1·od11rf, is n1adc 
r:t\) l>J three theo1t111s, t.ldin n·d bJ ?tl1'. Maflaul'in, in 
lib Ali.;d.1ra. p. IO!J, SN). to \\liit-!1 \\{' 1·l'l't•1· the cu1·iuus. 

Tlii'i 1JJl('l'iHio11 is or us1· in reduri11g s1ml rxpress1Qns 
to morr si111plc li11·ms. Thus, suppo~P a Li11ominal su1·d 
dhide<l by anothl'I', as 2y1:.w + 'lv12, IJy 2v5 _ 2vs, 

v120 _,_ v11 2 
the <1uotient might be expressed by -:75-~· But 

this might br rx1u·rssrll in a mol'e ~implt• fo1·m, l>y mul
tip!Jing both numnatm· anti tl1·nominat11r liy that s11 1 cJ 
\\I 11th, mul1i11lil'd into lhe dcuuminatur, ~iHs a rational 

product: thus, v 20 + v 12 = v120 .c vi I ~ x ~__:{3 
v15-v1J v15-v13 v15-v13 

_,1ji;;;" 2v160 6 16 + 2_,160 
~--5 _-3 -- = ----"2- = s+ 2_,115, To 

do this gr11era1Jy, src Marl au ri11, lib. rit. p. l lS. 
'Vhen the s<1ual't' rout of a su1·<l is rtquin·d, it may be 

found nra1·ly, b.) rXll'artiug -the root of a 1·ational quan
tity that approxi111ates to its \ aluc. Thus to find the 
SfJllat'e 101,t of 3 + 2.y2. flrst<·akulatr V2 = 1.41421. 
Heuer 3 + 2y2 = 5,82842, tlir l'oot of ''hich is founc.l 
to be neal'ly 2,4 142 t. 

Jn like manner we may yu·oceed wi1h any othC'1' pro
posrd 1·oot. And ii' the index of thr root, proposrd to be 
exu·act<'il. ic:. !!l'f'at. a table of loga1·ithms may bt' usf'd. 
Thus 7v' G~; may be most convenient I.> fo ~ nd by 
logal'itl1m"I. 

Take the logarithm of 17, divide it by 13; find the 
11umber roncspmu1ing to the quotient; add this numbrr 
to 5; find the logarithm ol' thr sum, and divide it by 7, 
and the number ro1·1·rspo11tli11e- to this quotient \\ill be 
nearly <•qual to 7,./-5-1r:1i7. 

Uut it is sometimrs requisite to rxprrss the roots of 
surds rxactly by other surds. Thus, in th t> first rxam
pl r, !he <quare root of 3 + 2v12 is I + v12: for~ 
x ~ = I + ~v12 + 2 = 3 + 2v12. For the me
th nd of pet-fcJl'lning thi~, the curious ma.) consult Mr. 
.Marl.1urin's AlgelJra, "here also rules for trinomials, 
&c. may br fou11d. 

SURETY, in law, generally signifies the same witl1 
bail. Sre BA IL. 

SUR ! TY of the pence. A justirr of the prare may, 
arcording to his dibrrc lion, bind ::tll those to kerp the 
Jll'H<'t', \\ho i11 his pl'rsrnrc shall make any affl'a), or 
slwll thrratC'n to kill 01· Ueat an} 11erso11, nr shall rontrnd 
togrtl1r1· in hot worcls; and all those \\ lio sh:dl go al>0ut 
with unlawful wra11ons 01· atkmlanre to thr h>no1· of 
th<' prnplc; and all surh persons as ~hall bt" known hy 
}1i111 to j {' rommon b111·rato1·'i; autl :ill wlio slwll hr b1·1111g!it 
'h<'li11·e him b.)' a coustablr. 1'01· a bt·earh of tlir p r arr in 
the p1·es (· ncr of such cnn1.,table; and all surh prrsons \\ho, 
ha' ing bcm brfo1·e LHn1111I to krrp thr prace, shall be 
cum ictctl of having forfeited their recognizance. Lamb, 
77. 

When surety of the prare is grantrd by the rou1·t of 
'king's henrh, ir a suprrsrdeas romrs from the rou1t of 
cha11rr1·y to the jusl irrs of that court, their po\\e1· is at 
an encl; and th'" 11arty as to them disrharged. 

If srrurity of tlir peace is drsirl:'d a{.!ainst a peer, the 
safrst way is to apply to the court of chancel'y1 or king's 

SUR 

brnch. 1 Haw, 127. If the person against "'hom se
cu1·1t) of the PL'afl' jg drmanded, 1s p1·esent, lhr ju!ilire of 
the pcan. ma.) <'om mil him 1111111cd1atel), unlt'"i!i fir of. 
f~l"S sun·t~l's; aHl] a fo1·t101'i he may be comnrn11tlt•d to 
(111~ surt:'tlL'S, and be co1111uil~ell lc!1' riot doing it. ttl. 

~UJtE~Y ojt!tegootl behai:wur. rnrludrs the pt·an·; and 
he that IS buu11LI tu lhc guoll lid1avi1nu·, is llu rt'iu aJso 
bound to tht'. peace; a~1d ) t·t a man maJ be rump<-llcd 
to find su1·t•t1cs both fur thr gnocl bt>honi1Hu· autJ the 
peact'. Dalt. c. 122. See t...ooo BEUAVtouu. 

St.:RFl!.l'l'. Sec llh:o1c11'E • 
. su~tG.~H.Y, is the ai-t ot n11·~11g or allL•viating diseases 

b) loc.\l arid txt~n1al <t}Jphcat11111s, 111a1111al ni· lll!Hi·u
mental. As.a.sr1t'IH'l' It l)HI) he delintd, that ch·part .. 

~~~11~t 0~.r ;~~1~<~\c~:~:,;' ~~:~l~u\~:.ats of maladfrs thu8 su1:icrp .. 

This, likr otl1~r 1ia1·ls of mc.dicine, mm;t neressarily 
h.a~e been J>1'act1sed ~11 til~ c.a1 ht"bt agt·s; and tile Slljljl0
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~1ho11 has the autl11H'1ty ol J111)to1·y, both saned aud J.H'U• 

t~ne, that. tll<' \\liok of 1he l1ealing ut \\as loi· somo 
tune re&t1·1ctetl to tJ1e tr·eatmcnt of external injurtes; aud 
that c1111st·qu1mtl.h su1·grr)' has not me1·elJ bt'l'll coeval 
~~1i~~;cc~ut antccctknt to, tile otl1t·r bl'anchl's of mL•tlical 

!Ii~ histor·y, however, .of sm·gery, among the rarJy 
~1'rntlr&, . a1~cl cvtn as. cult1vatt·d and practised b) the 
G~·eL· ks, 1s 111\olv~·d 111 lalJh·, and obsru1ed by lictiun. 
H.1 J1por~·:.~tes , ... as .m a 111a11n~1· he fo111u..ler of s111·gt' I') as 
ol n1ed1n11e; ancl 1t ''as not mdl't'il until altel' thL• t1111t o[ 

~111.~11 :~;:~.~~I 'r1t,11\;:! ~:~ 1 ~~~~rn;ilS a:ff~~;,~~l·~11 ir:~:~ b~'l::~~·a~~ 
P~ o lt ·my PltiJ,,pa1e1·, k111g ut .Cg) Jil, and has rn11t11iutd 
''1th so1uc 111utl1t.irat111n.s, but without 111·ocise limits, <!own 
to tlar 1u·1·st· 11, Llay. 

Among. ~l.e Humans, CcJ~us is the fir·st aullrnr, in 
''hus.c \\1·11111g"i \\t' 111t•t·t \\1tl1 an)' thing of in1pur'tanre in 
rr.tatwn lo t h1N arr. J11 tl11·· '"01ks of C1·ls11s, \H' flud a 
m111ut1· slalt 111e111 uf all Its 1111pr0\·en1t·n1s, from tlir time 
ol Hip,1oc 1·a1t's; and b) n1a 11)' a111011g evt'n the mud · ms, 
an assnluou!-. ~t11t.l} ol tt.c Jllt't eJJts l.H1nta111ec.I in Cl'lsus, 
has li1°t'JI l'<ll lll'tit ly 1 ero111u1er1<1L·tl to the htudt-ut. Tlie 

~'.~~~~.i!li(' '~;: '~~~ ~1:;1 .;,~·,.~l:is ITIL'tlical cla~sic, is greatly 

Afll'r l.:tbus. lin·d lill' cc lchl'att-d Galen, \\hose autha. 
rity f~ , r so. l11 11g .a 11e1fot.l i11fluent et.I the languagi· and 
Jlrachre of pl1J :-Jr , anti "Im, although Ids ,, oi·ks are 
}.ll'incipally mrdicinal, \\rote likl-\\ise on sui·gl'l'y. Ga· 
:~~n~.as the last writ<'r of consl'quence amo'ug the Ro-

Abuut the year 500, Aetius atl<led many obsr1 .. ·ations 
to those or Cclsusand lialr11. Actius \\'<ts SllC('Cf't.lrd and 
!11uch excelled by Paulus ~gineta, whose s11rgiral '' 1·it-
111gs ha\c hen pronoum.:ed sup<'l'ior to those 111 all 1he 
otlie1· anrirnts; this lasl at1thur, together with (.;rlr-ius, 
wnc rmplo_)<'LI as tt-x1.~oo~s by Fabl'i<iu" ab Aquapen4 
dente, a \Hile!' of ceh·br1ty 111 tlic sixte1·11th centur\'. 

Among the Arabiotn~, Rhazrs and A'icrnna ;,.e the 
prinripal writrl's who ti·eated of surgel')'. Tile Ci\ non 
Mrdicinre of the latter, a compilation pt'incipally from 
Galen anti Rhazcs, \\;is for a n11111hel' of )rars hrld in 
much estimation. It \\as not, howl'nr, until lhe time of 
Albucasis, that surgery was much in repute among the 
Arabians; and from this period to the 14th century, it.. 
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history is extremely barren. Even at the commence
mrnt of tllf• t61b t·cntury .. surgerJ was held in contempt 
in this island, and was practised indiscrimin.ttely by bur· 
bt'l'S, farriers, and sow -gt'lders. Barbers amt surgeons 
continued fur·200 y 1·ars afterwards to be iucorpurat~d in 
one company, both in Londun aud Pa1·is. In Holland and 
some parts of Gc1·many, even at this day, barbers exer
cise the razor and lanret alternately." 

We find no sul'gical w111·k. worthy of notice in the 16th 
century, befoi•e that of Carpus. A system puolisheu by the 
abonHnentinncd Fabricius, shnrtly afterwa1·ds attracted 
much n11ticP, and has l.H'l'll hi.i;hly commended by Buer
ba<t\'t'; about this time likewise, Amhrose Paree, a French 
su1·i;eon, mad~ several Lwlcl and very i111Jll>rtant innova
tions in the arts as then practised; one of' which, viz. the 
use uf the m·cdle and ligature, for stopping bJce<ling ar· 
tel'ie~. in 1•lacc ufthecautery, astringt'uts, stypti cs, bail
ing oils, a11cl other cruf'l and alJsurd practu;es 1,f tile olller 
su1·geuns, has been said by one \\ell capalJ!~ ul' a11pl'e
ciating its val11e, to h11vr rais .. d Pat·ee tu a rank nut. in
fe.rinr rven to that of Har\'ey, Urn djscov<:'l'er of tht' cir
culation. To the works or Parre may be addrd those of 
Ma.ggius and 8otalir1s, writers on gun-shot woum.ls; and 
of Cruce, the author of a systematic ti·eatise. 

In the succeeding rentu1·y. sur.;cry made considerallle 
advances. The mo"lt couspirnous writers ol' this pet'iod, 
are Severinus, Vidius. \Viseman, Le Giere, Seultctus, 
M angetus, Spigdlius, Hillian us, Bartbolio, au cl Mar
cholt. 

In our own ii mes, the science of which we are now to 
treat, has begun to assert its just claims to an rquality 
with that which is u,c:;ually dennmhrntetl the science of 
medicine. These cf;dms have been vindicatetl, not Jess 
powerr111ly and ,c:;ucccs.13f'u1Jy by tile importauce of sur~ 
gcry, than the respcrtallility of its profes~o1·s. 

A mere enumeration, howevrr, of the names and 
writings of surh as have been dese1·vt•dly celebrated in 
thr prC:srnt anti immetliatcly prcreding centuries, would 
carry us bf'yond our limits. We shall, thercfo1·e, heJ'e 
elm:•(' this hMty i:;ketch o[ surgical histo1·y, and proceed 
to c.li<;rui:;s the snbjcct of the p1·ei:;cnt article. 

OF \YnuN os . Their h-ind, degree. and treatment. 
Tt 011µ;ht w hf' the surgron's endeavour to familiarize 

himiwlf with thnsP cirt'umstances which immediately in
diratr the mfll'tality of a wound; and this aptitude of 
tfowrimination is more espr.cially req11isite in Hie p1·ar hce 
of thr army or nav,v, whPrc a speedy and irrcvocallle 
tl('ri!:ii•rn is frrriurntly called for. Tlie . mortalitv of 
woundi;; j.;i. in1lrril, often evident to the most superficial 
nnrl 11ninitiatc1l ohi;;rrnr: but this is by no means ill\·a
riahly the rai;;r: an•! thnl' are many instances, in which 
a lll'fltnpt anrl arr111·atr jud.i:;-mrnt l''esp<•rtingtlrnfr conse
rp1rnrc~. imnw11iate and remote, ran only be formed by 
J1ahits of 1·(•f1er1h·c fllJSPrvation. gro11ndt>U on a tl1orou,i;h 
knnwlPrl.~r nf tlu .. anntomyt antl a general acquaintance 
with the furn·ti1inq. of thr body. 

·wr111n.Js ,,hic-11 prn<'trate thr ra,·Hy of thr lira1·t: th ose 
whirh r·nt 11ff 1hr rnmmnniration of vital organs wi1h thf' 
brnin aq i11jt1rirs donr to tlir nwdulla olJl ,•ngata~ or spi
nal manow: of the small vesst•ls which rirrnlate wi1liin 
th1• brain: of thr llf'I'\ rs supplying thr hr a1·t; of the 
grrat rPr1•phtrlr of t:ie rhyle, 01· those whfJ intrrrupt tile 
coursf' of this fluid to tlJe blood-vessels, iuch as wountls 
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of the larger Jacteals, &c. may easily be admitted to rank 
with \'e1·y little exception among mortal wountls; such 
al'e from their nature irremec.liable; others, however, 
although almost as surely fatal if neglrcted, may, by 
speedy amt appropriate application, be often remetlied-; 
s i..ch as wounds or any of the larger blood-vessels, wluclt 
a1·e situatetl extcmalJy. But it is pl'incipally as it re
lates to \\OUnc.ls of the two great cavities of the chest and 
bdly, that a speedy decision of their nature and ten
deucy r~·qui1·es a knowledge of the anatomy, structu1·e~ 
relati\e cUnnectiuns, and functions, of the par-ts runrern .. 
ed; for the swo1·d or tbe bullet may, by the smallest 1.Jif. 
fel'et'lct' in its dil'ection, occasion instantaneous death; 
give rise to tedious, iutr·actalJlr., and ultimately fatal tlis~ 
eases; 01· penetrate a11d even tJass thl'ough the UodJ·, al· 
ffi1Jst with 1mpu11ity. 

Wmrnds '!f th.c breast and l7tngs. Extt·eme difficulty of 
hrl'all11ng, coughing up Qf bluud, a discharge of air rrum 
its t 'XlCl'llJI' 01·itire, 01· the sul.lden fonuatio11 of emphyse
ma or \\ind)' tuniou1·, &<·. are desn·il.1ed by authors, 
amo11g the sig11s indicating a wouutl in the lungs' sub
stance. H, cogctl1~r with these symptoms, "the patient 
is OJJ1u-essetl, tossing, inscnsiUJe; his face ghastly, and 
his cxtrcmeties coltl; his <.:ondition is doubtful; it looks 
mud1 hkc a wouud of some vessel nca1• the root of the 
lungs, and if so, he is surely gone. Jf the 011pre.-.sion 
cum1·s on mo1·e slowly, the pulse only hurried and flut~ 
tei-1ng, and tile extnmities not so cold, thet·e is reason 
to Jiope that the wound is me1·eJy i11 the edges of the 
Jun.r:;-s_; and as it is at a t1ista11ce from the great veius and 
a1·tt:nes, he may escape." (J. llell on Wounds.) If, 
when the Uren.st is wountletl, there is no emphysema, no 
spi~tiug of liloorl; none of that oppression jn IJ1·eathing, 
wl11ch p1·?ves that the IJJood is pou1·ing either into the 
JH'oper a11·-cel1'1 of the hwgs, or the cellular texture of 
these organi,, it may be cuuclutJcd, that the wounding in· 
st1·un1c1~t ti.as not passed into the thoracic ca\'ity, [Jut is 
merely 1n the external part of the chest. To ascertain 
\~lu~ther t!tesuffurative opp1·cssiun just noticed, proceeds 
~rom extravas~tion of blood into the air-crlls, or merely 
mto the t11.orac1c cavity, we are directcil, tl1at the finger 

~~e~~~;~~~1:'\tf? i~h~s w~~~~d=~d '~~~~111e V~t?;cl s~~~~bl:~; ;~~:ii~t 
J>l'ores! ~hat the ai1·-cells or p1:opcr cavity of tl1e lungs 
arc un11w1red; nud the danger m this Jai-Jt case, is much 
less than 1f th C'se cells had bcrn wcH11Hled. 

W01i.nds of the belly. Wounds of the bdly a1·0 for tho 
mus.l part mo1·tal; allll this, wlir11 it docs not al'ise from 
an lllJt1ry to any of the large viscera or tl1eii· great 
bh10~·.'' ~ssds, pl'incipally dcpr ufls upon the rxtrcme sus
ce.pt11Jil11y to perito11<B al i11Ha11101atio11. "\Vouuds of the 
l11•ad a1·e. ~l ~adl.Y, from llrn opp1·es'iion of till' b1·ain, and 
tl1('1·e clelll'lum or. coma a1·e tlie t1<'adl)' sign!'l. Wounds 
of the h1·en t <_u·e l_at.ll by_ t.lic up1.n·rssion uf the 1ungs; 
and tli~·re ~11li r,. ull IJ1·l·athmg. tns'-llllf.;· cou~hi11g of blocllf, 
colcltn::is of !lie ext1·r ndti es, a~1d a f,111ltf'l'ing pulse, are 
!ht' n101·tal s1g11c;. \Vounds ol Ilic abd 11 111c11 an: mnrtal 
IJ~ .t.ln: infl rt1

0

11
1
ma•io1.1 anti gangrcn~· ; and th~ sign <> of d.ln~ 

I;'-'' '.u r, S\\ l li1.11g ol tl.1 ~ a~ dii llll'll, 111ten o;.;c p;un, \·omiUugs, 
~u o;; tn r 11 f' -;s , .1i11 1:u p. l<u11 t111gs; tlH'n au i11tt-n al 11 f dt'f"ti-t-
1111 ea'il· , wl11ch IS mureJy a ~igu of intel1 1•1: i.u ,d go.rn1-,r1•11e 
:rn.11 of fhe tll'a1· _apprnar li of <l ath. Th t: \\to~i1<\ i,ug in~ 
st1 l.Unent, lwwe' CJ', may 1>euetl'ate or pa:;s through Urn 
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li"er or the spleen, anil proYe mortal in another way be
sitlr that of indudng {Jl'riton~lil iuflam111ati11n; viz. by 
orra,.i1i11ing a suddt>11 and ropious cx:travasation of bloud, 
and i11 t!lt'i;C' last cases the fatal syn1ptn111s p1·ese11t them· 
sclv, ... with murc rapidity. •' In wounds of the liver, 

!~',:·,~~. i:n~7a~~11i~:\;·,~~-~ .. ~!~1:.~i7;~:a ~111::1~~!~~~~ ~~~~~1:,<\\7!~!~ 
sihle al111ost and '' ithout pain, lit>S rold and drath-like 
fo1· pr1·lrnps 1\\ rnt)-foUI' houl's, and then t'Xpirt's." 

\\' hen 1lw spleen 01· Vt'IH\ rava is wnumlcd, the signs 
anti 1 011s1·q1wnces of the intnnal hle<'ding are nrar·ly the 
sanw as in \\1011ntls of lhe (j\'t•r. ".A wound," says Mr. J. 
Bdl. ··of tht> splreu, lin'r, or vrna cal'a, is as deadl)' 
as .1 \\ ound of 1 he lu·art, so full a1·e they of blood." To 
this 1·ull', however, there are some vrt·y few exceptions. 

Thf" inward bleedings from smaller vessels, as of the 
mesentery, the kid11e). tlie emulgent vrius. &c. for the 
most part 1u·11\'e 1Wlrtal, iu the se1·ondar) mannt'r above 
all:lflt'd to, viz. by induring infi,1111111ation; i11 tlwse. last 
insta11ns then, thr pro.gress and natur·r uf tlw symptoms 
are di ffcrent. h And hen>. it may be nutired, that if thrre 
are immt>diate fainting un 1·eceiving the wouud. and thrn 
col,lnt·~s, accompanied with a continued faintness, swell
ing of the LH•ll}·, and oppressed brrathing. most likPly 
the1•e b blood extra\ asatNI, and in dange1·ous quanl ity, 
from some grrater ve~sel; but ii tht> patiP11t has lain 
easy, and there come rain, swelling. fever, arid other 
threatening signs on the sixth or seveuth day, with a 
tumour in one part ol the belly, it is most likely a bloody 
tumour, whirh has hl"gun to excite inflammation. Jf 
thf't·e are pain and swelling nn the first or second day, 
it is from a wounded intestine; if there a1·e pain and sw<•ll. 
ing, but not till th£' sixth day, it is from blood; if there 
is no pain nor swelling till after the fifteenth day, our 
patit·nt is almost safr." 

'VhPn the stomach is wounded, a burning sensation is 
expea·ienrcd at the pit of this organ, then follow heat, 
thi1·st, ao accele1·ated pulsr, and violent \'omiting, which 
are succeeded by fainting. extreme prost 1·atif)n of' the 
vital powers, an cxtrcmrly rapid and fluttPriug pulse, 
swelling of the abdomen, hiccup, a11d drath. 

H the wound is in the intt·stim•s, thr freces often escape 
from the oa•ificc; ft>vel', pain, irt'itable pulse, swelling of 
the l>elly, faintings, mortification. and death. ensue. 

Wf' haH• hithnto spoken of peritonreal inOammation, 
as orcasiorn·d by an extravasatio11 of blood; frequently, 
however·, the irritating causf' by which it is induced, con
sists of the contf'nts of th<' vicus or viscf'ra, that may be 
wounde,J. Thus, when the gall bladder is th<' scat of the 
inj111·y, the bile is pou1·rd out; ''lien the urinary bladder 
is w11u1Hled, the urine; when the stomach, the food; and 
when the i11trstines, the faces are dischar~cd, and excite 
this fatal i11Hammation. 

It is ,carrely neresssary to add, that beside the symp
toms ,.l!·cady enumeratctl, jaundice will almost inval'i· 
ably be attendant upon a wound of the gall-bladder or 
tlucts; a11d an incontiucnce 01· suppression of urine, of 
thr urinary bladder. 

Fu1:t11cr~ a luge wound penetrating the cavity of the 
belly is gencratly attended with a 1H"otrr1sion of some of 
the \'isrera; and even when the wound does not penefrate 
th<' aUdominal cavity, the pe1·itonre11m sometimes pro~ 
t1·udcs and occa,sions hernia. Wounds likewise of the 
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belly, whirh do not pierce the cavity or the abdom•n, 
of ru pron distl'l's~ing, tl'Ctiou~ an1I ultimat1•I) fa· al. by 
occasioning sinunu~ ull'e1·s among Lhc muse'lrs. aJHJ ca .. 
ries of thr borws, and lu-ctir ft•\' fl'. This is thqM 111ly 
thf' rast· in gun-shot w1111ntls "ilerr. tl1e bullet IJ4· ng 
lodged about tht• loins and in tht' ht'al't 11f tl1c mm11 l1·s, 
tht• parirnt may liavt> e!-irapecl tliP fi1·i,t dange1·, but "111 
at len!;lh. aftPr many months, bt• thr vi1·t1111 of tct.lious 
suppurntion, and lingering \\-asti11g lif'rtic. 

Respecting thl' symptoms "hich surcet•d to i11j11rirs or 
the head. \\l' shall dt'ftw uu1· 1·ema1·ks till \\C c11111t· to 110-

tice tile s111·gical opt>1·ati11n.., on tlw i,kull; aud sltalJ nuw 
go on to co11s1~h'r thr trf'atrut-nt of wou11ds. 

Treatment of wo1nuls. Ir will fll·st br nt·rt>ssar) to, on
sider the m~111;igrmP11t of" hat a1·r callf'd sirnph· \\tHmds, 
without s11ppo..,i11,r.; th~ inju1·y to ha·H extrndt•d to the in
tcr11a.l 01·!-?;'ans; to i;;tat1• thf" cirrun1~ta111·rs \\l1ich ma) in· 
tC'l'!'twe with !he 01'(lr1·ly coursr of healiug of sud1 \HJ11nd; 
and then to nutirr flu~ tnol'C particular· treatmeut. ol' 
wounds in thr l11·east ur bt•lly. 

In condut·ting tl1t' CUl'f" of simple Wf/unds, the surgeon 
will find "his •luti1·s happil.)' rf'dnrPd witl1in tlw nar .. 
rowest bountls, viz. of sa' ing the pati1·nt from imml'd1ate 
blrt·ding, and of laying the wounded parts so rlearl.), so 
neatly, and so evenl.)' in contact with each otlwr, that 
tlll'y may adhe1·e. The rf"st we Ir.ave to naturt'." u I 
frar,'' savs the author from whom we have takeu the 
ab•JVe t·xil'act. "that from Ill) announcing a rule of con. 
duct so s1mplr as thi~ is, )Oii will suppose. that I mean 
to swak only of tlw sliglite1· and mo1·e tri,·ial wounds; 
whilP J do really mean to irwlucle, unde1· this genrral 
view, tlw greatest and thl' .smallt·st wounds; and to C'S· 

tablisli but our l'ule fur all, from the amputation of a 
limb, 1ir tlie extir·patiun of a tumour, to the most trivial 
cut of the rhrek 01· hand. 

'"What i~ amputation but a wound? the greatest wound, 
clean and fai1·. mallf' carrfully by tht• hand of the surgeon. 
dis1Josed to hral in thr easiPst wa)'? and in this great. 
wound, wllkh a Curtiori inrlndrs thr doctrine of l'very 
lesM·r wound, what is thrre to al tend to but the prucudng 
or adhcswn, 01· thr stopping of thr flow of blood? Wit at 
\\e1·p thr defects of the old opcr·a1ion">. but that the sur
geon kuew not how to prorurt• t!iis adhesiont that hr had 
no means by "hich he could stop thl" ble,•diug? The 
hremol'I'hage was fatal to most ul those• who nrrded to 
suffl'r this operation; and the few who su1•vived lingered 
througl1 all thr misPrirs of a nine-montliR cure, trclious 
a nil irnpnfrrt, with cuniral, ulct•r·ated. and trndrrstu1ups. 
'Vhat indeed is the chief perrertion of mode1·11 surgi·ry, 
or thr rxnllrncy of ou ~ · operations? but that in blee1ling 
from g1·Pat v~ssels we trust nothing to romp1·rssio11, ('all· 

teries or astringrnt"i. but tie our a1·tel'i1·s firml) ! and 
that '' e talk no longrr about mundifying, incarnin~, or 
cicatrizing tif wounds; that we never drrss the rut snr· 
fares as 11istinrt wounds, hut put tl1e sidrs or lip., in 
close cnntart. and keep them s11. \Ye boast nothing of 
our own powc1·s, but t!·ust all to nature; who.'iie bm.iiness 
it is, to mHkr those surfaces adhe1·e which will adht>re; 
or reunite by the slower 111·ocess of suppuration ant.I gra· 
nulation, those part~ among wliicl1 t.hel'e has been a loss 
of substance.'' (J. Bell 011 Wounds.) 

We ha\'e thu• taken the liberty of ropJ ing the masterly 
and impl'essive language of this author, in orde1· to con-
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-..y a u .. Jy and firm ronviction in the mind or the stu
dent, of the established, amt in 1tq a1,plication to prartice, 
most important face, that cut surfaces, if plarrd u neatly 
and evenly in contact with earh othrr·," will adhere: that 
from the slightest tu the ruost i;,<'1·ious wound, tht> 11roress 
of healing is not in the smallrst deg1·r.e accelrratrd, I.mt, 
on the ront1·ar), gr,.atly retarded by balsams, astl'ingrn t 
gu1wt, ointmrnts, ant.I uthrr idle in' rntions for o mun1Ji
fyi11g, rnrarning, or cicatrizing of wounds." We repeat 
then this most important prartical rule, that in endea
Touring to heal 1·ecent wounds, the whole duty ofa sur .. 
geou consists in srcurrng blerding vessels, and thtn 
bringing the etlgrs of such wounds as accurately as pos
aiblr in cootart. u Thr rest we leave to nature." 

Whrn this union can be rlfectrd and rdaim•d (wl1ich 
it ran in a great number of intanrcs) without the aid nf 
stitrhts, so much the better. This is likewisr anothtr 
im(1rovement in modt•1·n surgery. In thr must trivial 
wounds, the older surgeons were used to torture the pa
tient with stkhing, when the object. as it is now most sa
tisfactorily proved, ran ho obtained with morr rradi
ru•ss and safety by the mere appliration of a simplP ad
hesive plaster. As this, howcvt'r, is not always the case, 
we are to proceed in describing those cirrumstances in 
which the SC\\ ing of a wound is, and those in which it is 
11ot, necessary or proper. 

When the skin merely is divided by a longitudinal cut, 
thr edges of the wound are to be br1rnght tor;;rtlwr 
by the atlhcsive plastrr, by common rourt plaster, or 
by a plaster of diarhylon. " In applying surh plaster, 
we are careful first to lrt thr blreding subsicl~, then to 
make an assistant put the lips of the wound nratly to
gether; thrn we apply one end of the sticking-plaster to 
the skin on one sidr or the wound, and let it fix the1·r so 
that \\e may pull by it; then we pull that edg<' by the 
plaste1·; then moisten tl1r remaining hair of thr pla-ster; 
tht•n lay it neatly down over the oppnsitr edgt• of the 
wound; thrn apply surrcs~i.-e plastl'rs till we ha\•e rros
sctl the "hole line of thr wo11111I; thrn. if any one of the 
li]J~ of plaster has lost its hold hy thr oozing out of the 
b1ooc1, we take it gl'ntly off, wipe'. the surfare, and :wply 
a new our neatly. until \\ c ha' C' got thr whole clran and 
fai1·. all lho plasters stirkin~ soundly; aml, lastly,'''" lay 
a rompr,•ss ovr1· the wholt•, whirh we hint! down a little 
with a firrnla1· rollrr, in order tn prrv .. nt intrrnal bleed
ing." Tliis substitute ft•r sutures is to hr emplo)ed, 
likewisr, in flrshy '' ounds "hirli do not 1>rnrtratr deep: 
it is tu be usecl in parts" hl're thr skin lirs rlose upon the 
bmw, as in th r bark of the liarnl. aml upon tlir hairy 
scalp. EHn, howevrr. in su1>nficial wounds, when 
th1•y are angular it will ~umrtinws br necesgar) to em-

~~::ri. ,:)·~;i~tit~~1J11s '~~tl1~11';1~~~:~;r1il11,~ll~~l:i!~'i~·l~ri1~1.c;1~~1:!1:t:1~~:li~~ 
the mannt•r just di1·rrfrd, are lo br ap11lircJ to the s ides 
of the wound, whra·e thr lips can be easily brought into 
contact. 

" ' hen wou111ls, ewn although they mav not be very 
drt•p, n1·r mach> irt pa1·lq whirh a1·e ron1ttantly suhj•·rtrtl 
to thr artion of strong musrlt·'· as in the rlwrk., 11r lip.,. 
a stitch of tilt• m.~edle iq to br e mpl'lved; or that suture 
m:ulr u'ir of wlikh is tC'rmrrl thr '" isted or ha1·1· lip su
tnrr. from ih lwin.1.t pl'in , ip.1 lly had rt·roursr to in 01·1Jrr 
to unite the cut c~gcs of 3 hal'c-liJJ. The manner of us-

ing this suture is the rollowing: The bt'aad edges of 
the wound are brought as nral'ly aud nratlJ' as 11ossiblc 
in contart, a111.I transfixecJ at opposite points with pins 
employrd for the purpose. In the hare-Hp oprratiuo, 
two of these pins are i11sc1·trrl, one at the rd.~e of thr lip, 
and one in or abo,•e tl1e n iddle of the tut; "e then twist 
a lhrrad from une to the other· pint in tl1e form of a fig. 
ure ors. (Soc fig. 9 in the Surgical Plates.) 

In long antl deep wounds among musrular suhstanre, 
stkhing ,\ ill gcne1·aJI) be rrquis ite, and in propu1·tinn to 
their length m.ust the stitches be 111ultiplied. We arc com
monly dil·ected !Jy authors to make" for f'arh inch of the 
woundt one stitch of thP needle," passing, according to 
thr rxtent of the wotmdt so many srparate ligatures, 
which, after being all passed, are to be each tiecJ over 
tbe surface, first by a single, then by a slip-knot. In 
this manner is the intcnupted suture of the ancients 
fo1·ml'd; which they distinguished from the continued 
sutul'e, from the latter being sewed in the manner of a 
continutd seam all along the wountl. Jn each inter·stice 
of the intenupted suture, it will be necessary to Jay one 
strip of adhesi••e plaster. 

When the wound is still deeper, so that the stitches 
caunut go to the bottom, the compress, and what is 
called tht• uniting bandage, must be applied after stitch
ing. This is fornwd by putting a double-headed 1·oller 
round the part, passing one head through a slip in tbc 
opposite sidr, and drawing both at once. 

.. lf the wound is pretty deep among the muscular 
flrsh, so that the se\'eral stitches of the interrupted SU· 
lure would ~1akr (if tied by the common knots) an awk
\\a1·d and parnful s~ture, Jikely to excite inflammation, we 
then convert the rntrrru11tetl sutu1•c into what is called 
the quilled sut~1re; whir_h is matl c by splittit1g earh encl of 
the ligat~rc (attn ~he state hrs _are matlr) into two t lirratls; 
then laying a quill or boug1e along each side of the 
wound, \\e tie all the ligatures of one side round one 
~ougie; then ti raw that bo~gie tight down, by pullin,i; the 
hgaturcs from. tl1e otht'I' N1tle; tllt'n _tie the ligatt11·es also 
on the otl~er s1.cJc, round the oppos1tr bou.E;"ie; so that tho 
two bnug1es, like two largr rolls, kerp the sidrs of tho 
wound neat and even.,, 'l'his suture is not often em
ploye~. 

After df':srribing these diffrrc11t method~ of effl.'ctin"' 
union between the dhilled edges of a wound, it is orres~ 
sary to caution the reader fur1hcr against using t l1 em 
in~iscriminate]y in Vt'ry deep musrular woun~l-1. ,, 
S11~c.:h~s ~rter all can support ouly thr rdgrs of the woumJ, 
\\hlle it is the comprei,s antl the uniting banclagr tliat 
must support all helo \\ ." Thus stitrhrs rarrit>1I tn a 
great dc11th ha,·e not only failed or theia· ohjcrt. lrnt lian.} 
too Oftrl~ bcrn the f"l~mC'dialC O<'f'aSion of t11 11n1ls ion«, in
flammallOllS, and theu· lunb aud tlrcaliful trai11 uf' con.sr 
quern C's. 
. Stitches.must also be_ emplo)Od cautiously ir the pa

tient, 1u-cvmus to the acc11Jent. has not beru i11 li1·m Ju•alth· 
or \\hue he is to be t'xposC"d du1·ing the c111·•· to tit~ 
~~:;t:~\:~\~:~~t:3t:~;~:~l~1 .atmo~pl1erc of a crowded, fi Jtliy, 

With r<•sp~c · t.to the manner of Arresting the Ulr<'d ing, 
when ~11~r 1w1~1c1pa l, or se\·cral 1·amifications of a 11 a i·trry 
arr tin 1dc•tl 111 a w~u"'·'' so that profni;;e hrem rrliage 
takes place, the appheatwn of the tourniquet (fig. 10) is 



SURGERY. 

called for. The artr.ries aro- aFte1'\V'ards to be taken up, 
and secured in, t!1e foll 1>wing m•rnncr: The tourniquet 
bein; a little l•mscned in order to discover the artery. an 
ac;;si .:~- lnt makes a noose on the ligature to be employed: 
th s being placc<I over the te.naculum (see fig. 11,) the 
sha 11 n;H, 1t of t hi-> ins ~1"'1m •11t is push r> <l through th~ 
sides uf t he hl ecding veiSl·1; an 'l sr» much of it takr n nat 
from the sur1 .. l 1111 \in::; Ur"sh, a _; is suflirient to affqr,I "iUI'~ 
face for a sr.cu1·e knot, which th f". a'3sisian t .nakes u1> Hl it. 

)f, from the t.lt'.pth of the wound, the tenacul11m cannr>t 
l>e used, the c1·ooketl 11eedle is to l>e employed in-.teatl; 
aud if it is to be l1<tssed und~r the artery, as little of the 
mu "Jc:· ilar s11bstance as p·1ssil>le is tn b{ ~ in r. huli·d in the 
Jig:.lture. If the artery to bP st•oJtred is ~uperfi.cial. and 
lies against !Jone, as in the tempTe, in the hilntl, or the 
foot. it will be best secured by a firm comp1•1><;s. lf it is 
Gonvenient to nrnJrn this compres.q within the wound. i 
may be form c<l of n piece of spongP, co1·k, fnld r 1l 
leather, or li11cn. Such application will necessarily fur 
a timl~ interrupt the cure by adht!sion. 

'Vhen the wou111l has I.men approximated, whether hy 
stitrhrs or the adhesive pla~ter, the ends of'thr lit.;aturcs 
round the arteries are to hr left han!:;'lng fr()m its rot·
ners; but these always acting as extraneous bodies, aml 
one end of each IJeing suffi,· ient fo1· its rem:n 1vJ.I, the 
other should be cut off close to t~o knot and taken 
away. 

Such then is the immediate business of the surgeon, 
'Viz. lo arrest hremurrhage; and to br·ing as specd!ly as 
possible the divided edges of the wountl into contact, in 
order to ensure the commen..-emcn~ of that atll1esivc pt'C>
cess already spoken of. But with the closing of the 
wound the surgPon'S business is not finished. For the 
most pat•t, inrleed, if the junction has been duly effected, 
if the patient is in health and properly managed.' acer· 
ta in degree of union will be sho1·tly fo1·med, the ligatures 
that have been employed will come away on the fourth 
or fifth day, and the adhesive action that is going on will 
not amount either to actual inH.ammation (although it is 
called the adhesive i11flam m ation,) or be accompanied by 
any systematic irritation of consequence. fn the pro· 
gress, however, of cu1:e, in all wountls .that have. be~n 
closed by ligature, some drgree of actual 111flammatwn 1s 
always protluccd; an<l for this reason, that the ligatures 
themselves cannot but art as local itTitants. Now if the 
tendency in the system is to inflame; if the stitcher-J have 
been carried t_oo deep, or the ligatures are too lightly 
pulled; if there is blood 11ou1•e<l out untie~ tl~e skin, by 
which it is separated from the parts b~luw; tf, 111 a w?r~, 
any cause has place of either separation 1w _nntlne 1r!·1~ 
tat~on; instead of tlie kindly [Jrogress of this adhesive 
natural anti healthy action, pain,infla.mmation, ~nd swell
ing of the parts, wi!l ensu.e; and if these arise to any 
extent, " you rn118t unmed1ately. nndn your ban<lage, 
draw out your pins, or cut your shtchcs, anll take away 
evel'y thi1lg that is like stricture . ~pon. the wonn~: these 
prudent measures may abate the rlsm~ 111t1.an:imat1on, and 
prevent the total separation of the skrn; wl11le you may 
still endeavour to keep the wound tolerably close by the 
more gentle means of sticking-plasters. 

" But should the inflammation rise still higher, and 
should you perceive that a total separation and turning 
•ut of the wound are inevitable; you must throw all 

loose, put a large soft po111tice rouml the whole, and for; 
sake withou1 hPsitation all hopes nf procuo·ing a\lhcsion;. 
fnr should you in this critical juncture pe1·-,i"t in keep
ing tl1e part.., togt>ther by sutures, the inflammation woult.I, 
in the form of erysiprlas, extend itr;clf over the wlwle 
limb. attt•ndeil with a fetitl anti bloody suppuration, 
w.tctt111g the skin with great loss of substance. There
fore thrnw all loosf'I. apply you1· poultice, allow the wuund 
to .. ep.wate right as it is, an cl to p•tss slowly into a soft 
and easy state of suppuration; and then a second time 
try tn bring thr edges up to one another, not by stitch
es, but by adhesive straps, or by a gentle bandage. 

'' Whrn the wound bas fallen into ft. full suppuration 
then the .si1ppuration, granulation, anti all that follows, 
bt>fo11~ (as indeed adhesion also does) to nature alone, 
ove1· whir.h we have no other powrr than that. of support. 
ing the artion of partr;, i. e. keeping the system in good 
health; . antl when the suppuratinn goe~ wrong. 1t is in 
grno1·al by taking the form of a profu,e, thin, glcety dis
charg·e; and this profuse dischar~c is to be st1pp1·cssetl, 
an rJ the right suppuration restorl.-'d, by bark, wine, rich 
diet. and grmd air; and this is what is usally meant by 
suppor·ting the suppuration, or moderating the profusa 
disrha1·ge." J. Ilrll's Discoul·ses on Wounds. 

Of co11tnsed, and lacem.ted, and gu.n-shot wou.ntls. 
Fi•om the above observations, it will reailily be infer. 

red that (unless in cases of systematic it·ritation, Ol' un. 
favourable circumstances), if a wound does not unite and. 
heal, it is because its divided edges arc not placeil and 
preserved in neat and even contact; and this inference 
wiJl serve to explain wby those wounds arc ol' most dif. 
6cult and intractable treatment, which are not simple 
anti fair divisions of parts with cutting instruments, but 
az·e what authnrs term contusril and Jar·cerated. A con
tused wound, in systematic languagr, is that in which, 
without the skin being penetrated, the pm·ts IJelow are 
crushed or bl'Dken, rather than divided; if the outer skin 
is broken at the. same time, the wound is said to be con .. 
tused and lat·rerated; such arc gun-shot wounds, Sup
pose an individual to receive a ball from a musket or 
pistol, in the arm or thigh; suppose that the ball has en
tered at one point and passed out at the opposite, has 
taken a more oblique direction, or, instead of passing 
out. has lodgecl among the muscles of the part; in either 
case we shall have not a mrre di\' i&ion of substance, in 
which the divided vessels ran be secured, and these
parated edges brought again into contact, Out there Mil 
be a br1iise rather than a clean cut; it will of course be 
impossible to diFip6se the pa1·ts so as that the aflhe,.,i\'B 
action shall commence, and thrl'efore " no gun-shot, nor
indeecl any bruised wonnd. heals by adhesion." 

In this thrn consists all the peculiarity of gun» hot 
wournls: it is not thaf the ball (as the ancients supposed) 
is p11ssrsse1l of any poisw1011s quality, that such woum.ls: 
are difficult and tedious in healing; bt1t solely brcausethe 
injul'y in1lictrd is in the shape of a Oruise, not of a cut; 

· the vessel8 and film~s arr crushetl, not dividerJ. 
If thrn gun-shot 01• b1·uised wountls c~nnot be made to. 

lira! dirrrtly, or by adhesion, it follows that the t1·eat
mcnt thev drmand is in some measure prculiar; we are, 
therefore·, now to discuss the question of such pcculiari
tv, and in so doing we shall for the p1·esent limit our re
marks to tho~e wounds which have not penetrated th11 
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thoracic, or abdominal cuitics. The symptoms of called the counter opening; wlien it has passed a consi
wounils in Urn brca1;t and belly, we have already enum- derable way, hut not. entirely through, it ll c-com~s tl_1e 
erated; on their management, medical and surgical, we business of the surgeon to m :l!~c. this co_u11t:r-o1>~~1 mg in 
shalJ shot'lly <'nlai·.;e. ot•der to extract the ball. l l11s pract1cf' 1c; :uh 1se1l by 

1'reatm.ent o/ gu11-shot wou:nds. tile generali!y of surgeons, "when the l>all. has ~inly_ p~s-
In gun-shot w1rn1nli:1 wuich have neither penetrate<l the sc<l two-thirds through the limb." Such di~·cc lion 1" lor 

two great ravities of the chest and abdomen, nor have the most part to be fnlln •rnd, ~JHI the operation shoul<l be 
been made upon thr hr,ad, the principal points of consi- performed as spet>dily as poss1Ule. . . 
deration arr., th('> direction or place of lodgment of the Buttliereisalsnanothe1·kindofcountrr-ope111n.~(lettl11s 
ball. whl'lhrr one m· more bones have been splintered or rule be especially attended to), which the surt;<'un is at 
brolr;.e.n. whether any considerable artery has been torn times obliged to practi~e. The open in:; which he must 
up, wht'ther the wound has reached any of the joints, and afterwards make in the mid11lc of a long wound, when the 
la!3t ly, whether the ball bas carried with it any foreign track of the wound swells. or whrn Iii" abscess fo1'!lls. 
m~ttl~I', such as thr. patient's clotl1es. 'l111ese points are and the nintter, the slougl1s, and the foul ichor, srems 
to lw lktr1·mined by an acquaintance with the anatomy of to be confined. For example: a man i~ wounded by a 
the parts; b) p1·obing, scarifying, or dilating the wound; ball, which breaks one or two of the fi11gcrs, pierces 
and by an attentive examination of the symptoms which the hand, runs up tbe fore arm, rakes along the bones, 
the injnry has occasioned. ancl goes out far from its c11trancf', as at the elbow ot• 

'"All probing should be done at the time of the woullll," shoulder-joint. Hrre we can hat·dly prevent a longsup
wl1ile d1r parts are sti ll deaL!encd by the injury, and be- puration, and tno often an cxfoliatio11 01· spo iling of the 
for~ pain and inflammation have come on. The finger is bones: and three open ings are requil'cd; one where the 
the \w!-)t problng-instrumt:nt; "it is not apt to catch up- lJall entered, another at the countcr-opcnin.~ or that by 
on 1e111l11ns or nerves; it dues not su much as the probe which the ball passed out, and if the swelling, pain, ir
cndanger th~ arteries; an<l .by feeling with the finger, we ritation, or perl1aps nervous symptom.;;, come on, then 
judge must accu1·atdy of the con<lition of the w.tund. there will be required a\so anotliel' op1•ni11g in the mi<l
r.rhe fingel' both directs our operations, and instructs us die of the wounc.1. Surh an opening will ea'ie the swel
what is to be done. Perhaps we feel th<' ball, and tlieo ling, and prl'Vent a suffocation of the wuund. It will 
we cut directly upon it; perhaps we feel the wound prevent gan,gl'ene, brin,i; on a good suppuration. an<l al
makin,g a crooked or spil·al t•ll'n, and we follow it with low a free vent fur the matter; it will also 1wernnt sinuses, 
our incisions; perhaps we are sen.'iible that it touches a anti so sarn the arm; and 1t will save us from the sc
great al'tet"y, and in wol'ldn.; with ou1· bistoury we are vere or rather cruel pr'i'cticc of tlie olt.ler su·r.;cons, who 
cart>ful of that artery;, we know also where thr ball has were accustomed, in sucl1 cases, to 1·11n a J:u·gc seton 
toud1ed a jo in~, or brnken any IJont>; accidents wl1ich not through the tube of thr. longest wound. 'J'ltcsc last 
only increasf.• the danger, but wliid1 may even incline us (sctons) are only p1·oper when tile wound has become 
in ce1·tain circumstanct's to cut off the limb. In short, all ' entirely callous, ancl pours out a thin glecty discl1a1·.i;c; 
that we resolve, is frnm the information that we Ii ave or when, fr:un the ac.lherenre nf some piece of cloth \\ hich 
thl'o11gh the finger, and it directs all ou1• operations.'' Jlt'events its ht!aling. healthy action cannot otlicl'wisc be 

What are these oprrations? Eithe1· to sca1·ify or dilate excited. 
the wound, as circumstances shall demand, to make a So far then with re$p!!ct to the scarifi cat ions whicT1 
tountcr-oprning when necessary. autl to extract balls, are required in gun-shot \\;ounds; we now proceed to 
clollit•s, or· splinters of b1mc. The puq10ses of scarifying treat of the extraction of balls, cluth 01• spl i11te1·s of bonef', 
are,•' to open tlrn \'Csscls that they may bleed, to enlarge Herc dilations J<ather than sca1·ific.-itions arc needful: 
the wound 1hat when it inflames it may ha".e room to for there i.c; this diffcrencr. between sral'ifying anil dilat
ewell. a111I to enalJle the surgeon when requisite to take ing; that scal'ifyin~ is that supe1·6cial incir;ion of the 
•p thl· IJlcrding arteries, and to extract the ball, the mouth · of the wound Uy which we relie\'C tlie trnsion of 
splin t~ rs or bone, or any other foreign and irritating the fascia ~r ~h.e stric~u1·e of tlir skin; but tlilatin.i; is 
mas~i-1af, . . , that deeper lllrlSIOll wfi1ch we make f.ty pt1shin~ OUI' fln-

• Eve1·y gun-shot ":ouncl wh1r.h is <leep and pc.neti·at111~, g~r deep, ~nd to the bnttom of' the wouad, following it 
with a na1·ruw opcn1n~. and with a tense fac1a (e"'en 1f with the lnstoury, to make a free way fo1· ~e tti 11 0' at tltc 
hO f'.H'eig_n body j~ tn. ~O {'X.trac·frfl), requires immediate bleeding :ll'tCl'J• 01' extracting the frar turcd IJfH1C.'\VfiCl1 
scanfar~t1011; the mris1011. 11 must .he carefu lly rnmem- we wish tben to extract the hall1 wt> a1·c to ernpluy free 
bHl'd . 1c:; •t to pa.';s tllrnugh the fascia as well as the skin; incisions. The fingers a1·c to be usetl mnl'e Hi.an tile 
the "ou11cl musf have vc·11t. as the older surgeons wc1·c fnrcrps; these when the ball is found are to I.le introtluc
wo11t to express th1··111St'_h•cs, in _other words u it must rd, and made to grasr it. Sometimes the lJall will have 
h~\•1· 1wHn tn c:;wr~l" d111·111g t,hat. rn~nmmation_ which inc- been s~1> ppe1 I by a lJonc and flattened, with 1ut b1·C'aking 
v1tabl) pr~·c t•dcs its rul'l'. 1 IH· str1ctm·e, as Ln strang11- 01· splmtcrin.!?; surh hon r; at othrr times, J111wc\'CJ·, the 
lah'd !H'l'rua, must h<· tak<'t~ o~. So far th~n all is plain bone IJy the force with which thC' lJall has struck it wiJl 
nntl simple. Bui tlw pract1rr.1s t110 often in the cure of ~e shivei·rd: i11 this case the splinters of bunc at·e to be 
iun-s lmt _wounds mol'l' rompl1 ~ated. Count~r-openings all taken out, and the limb trcat<'d as in other caSl'S of 
art• ~0111tl11nrs to br made; sphutt>rs or fore1;.;n matt.e1'S fractur~. If the ball has l'lllf'1•ed at11..I stirks in the bone 

:r:c ~~ ~~c~~.::;~h 1· ~V~~1111.'n an~~1 ~a\e~~I o~~s a~~s~;~ate~~~1~;11; ~o ~~~~ 1tfl~eaen1~~1~~:0:xt~:1~;~i1 bi: ~:t1rcon~~~n tt"Yt' thei~ 
tbruu5h, the 011cnin5 which it has formed by its exit is ap111ied; "or if it is R uari·ow and fii·m bo~!, ;Ll'd: 
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la Faye orders us to cut the bone both above and below, 
so as t.• <'U1 away that piece in which the L>all is fixed." 

But it is principally on account of fractured bones, 
wo1111drd ark ri rs , 01· pieces of doth, that these dilations 
of a wnun I are callctl for. " (t is only the opennr.ss ot' 
th1• wound, a111I the nearn ess of the ltall, that tempts us 
to scarrli for it; fo1· a ball somcti mes works its way out
ward th1·011~h thf' crllulat· suUstance, and comes to the 
surfnce wil11 littl e pain. or often it.li es without danger bu
ried in the fi rs h for year:;,, or fo1· life. if there was no 
othrr ~erasion for 01lcning the wound, we should never 
gin•; thr patient pain on account of the ball, since it 
sd11om itsrll' giHs him pain." It must, however, he 
carefully k~pt :n mind, that wounds, even though fair 
and prnmising for a short time, will never hral kindly 
while the foreign matters above mcntioucd are suffct·ed 
to remain. 

When the1•e is much blood spouting from a gun.shot 
wou1Hl, it will he conrludccl that a great artHy is injur
ed: in this case the surgeon, guided by his knowledge of 
the anatomy of the limb, will make free dilations from 
the mouth of the wound, until he finds the vessel, which 
he will tic up or secure. He must not, howeve1·, if the 
bleeding arte1·y is of a large size, trust to comp1·ess or 
bandage. A piece of lint dry, or with somr simple oint
ment, is then to be laid over the orifice of the wound, 
its sides are to be brought as close together as po~mbl1•, 
without occ~sioning much il·l'itation, and adhesive plas
te1· or bandage to be placed ove1· the wh .le. But there 
is another kin1l of hremorrhage from gun-shot wounds 
still more dangerous, which may be called the secondary 
J1~monirngc. This often ocC'urs eight or nine days afte1· 
the injury was first received, and the patient has often 
fallen a victim to it, even when u at the first thr wound 
was scarcrly stained with blood." This hremorrhagl' is 
orrasionrc.l by the loosening of the es«har of the morti
fird and bruised parts, leaving a breach in the sides of a 
great artery. In the course thrn of healing a wound, the 
prnxin1ity or whirh to a considPrabl~ artrry is known, 
the ratient ought to be att.rntivcly and mressautly watch
ed: and in some rascs it i5 necessary to keep constantly 
a tourniquet round the limb. 

We concltulc this part of the subject by repeating the 
motives for sca1·if;ting and fur dilating gun-shnt wounds. 
The first is, for the put·pose 0 uf npe11ing the vessl'ls 
that they may hired,'' and in order thus to reduce the 
wou1Hl as nrarly as may be to one made by a cutting in
strument. The dilation of a wound is for the pur·posc 
i>f enabling us to secure any grC'at artery that may have 
bern dh·ided, and to extract splinters of bone, or any 
otlier fot·cign material, the hall itsrlf, bring that about 
which, on arcount of its sha1>c and smooth surface, we 
are tlu.• least s11licitous. 

On the treatment of gun.shot wounc1s the rer11l<'r 
would do w<'ll to consult Jolin Hunter. or Conper's 
Di r ti onary or P1·"rtica1 Surgery, before following impli
citly t\1e ath·irr of givc11 abovr. 

Of 11'bular or penetrating wonnds. 
Il11t there i~ further ano1her kind of wnund which is 

diJfr rrnt in its natm·e an<l trratmrnt from tlrnt ma!IC' by 
a plain and fair division of parts, 'iz. a pcnetratin~ or 
tubul.\r wound, such as is made b" thr harmwt 111· swnrd: 
and in this last case it is the su1:geon's duty to bring it 

as much ao possible into that condition in which its si<l .. 
ma.y, by lwini:; applied to each ntl1r1·, 1u.llll're. ••Sup- · 
pu . ..;e." says Mr. J. Bell. uayonng man in fi;.;hting a duel 
with the sword, is wounded in tlie sword arm, his anta
gouist's wca1mn goes in at the wrist, and oua at the el
bow. 11' in such case any grrat at'tery is wounded, then 
indeed it injects the arm with blood, forming a proper 
aneurism, su that we are forced to rut up the fore .arm, 
ancl tie the wounded artc1·y; but if it is mr1·ely a Oesb 
wound. it is no doubt somewhat dangerous from b·· ing 
dePp ancl penetr·ating; but still it is ~o little difthrn1 fro1n 
a com mun anrl opt'ft wound, that could we bring Utt l'iides 
or this tube-like wound fairly in contact with t•ach otlter, 
it would close in a day; and the reason that it doelj not 
happrn sr> is plainly this, that the blood whkh rxutles 
from the very small arteries is suOirient to fill the tnbo 
of the wound: it not only fills it, but the bleeding gomg 
on withinsidr, while it is prevented by a compress and 
close bandag• from getting out, th •· tube of the wound 
is not only fillrd but dilated with blood, and therrfore 
cannot adherr, just for the same reason as the healing of 
an ill.amputated stump is dr.layeiJ where the arteries. 
not being fairly tied, have bled after the dressing so as 
to fill the bason of the stump. an~ separate the Oaps from 
each other. This not only prevents adllt'sion and brings 
on suppuration, but produces a gangrenous stump filled 
with foul and stinking matter, partly purulrnt, and part-
ly filled with blood." 

The obvious inferenre from all this is, that the healing 
of those kind of wounds of wllich we are now speaking, 
is principally to be facilitated, nay, is alone to be effPcted 
by clt'ansing it of this blood (whrn no important artery 
is divided), by closing the mouth of the wound with a 
slight compress, and "la) ing its sides together with a 
slight bandage." It was in thus cleausing thesi- wounds 
of blood prrvionsly to closing them, that tile l'emarkable 
sncct•ss attendrd what \\'as denominatrd some timt since 
in France, thr. SCCl'et dl'essing. This used to be per
formed by men who were denominated suckers, one of 
whom was prC'srnt at every sword -duel. " The ren
counter rnded the instant that one of the combatants re. 
ceivcd a wound; the snckrr imm<'diatcly ap11lird himsrlf 
to suck the wound, and continued surking and disrharg
ing thr blood till the Wl)t1nd ('Cased tu bleed; arnl then 
the wound being rlran, he applied a piece of chewed pa
prr on the mouth of the wound, tire.I up the limb with a 
tight bandage', and then the: patil'nt wa)kC'd homr." 

This mode or trcat.1m·nt has provf'd surcrs'-ful even 
in wounds which havt> piPrred, or pas.,t~d through, 011c of 
thr ca,1 ities, when there have been no veins, no1· any 
gr"at blno<l.vcssel wounded. 

In a deep and penetl'ating wound, therefore, the metll
od of cure consiRts in purging it of its extl'ava~ated 
bloo1l, and causmg its sides to ailhPre. We do not here 
nred to make inrisions or scarifications; as in gun-shot 
wounds, unkss fol' tht> irnrpnse of sccurin1; some great 
artrr.' that ma) have h('<'n di,·idr<l. 

Hadng thus gone OHi' the s111·giral trratment or 
wounds. fair, an~ular, bruist> d. lacerated, and )ll'llf'trat
ing, wr now pror<'ed to lay do,,n somr rule.Iii 1·r<..per1ing 
thr metliral mant1grmr11tofpatir11ts under tht>seiojul'ics, 
and which is ~t11J niur1• importaut than the surgny 
itself of wounds; " for if the connection is not under-
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aton<l betwixt the particular wound and the grneral 
litalth· if lhr Hl'my nr hospital <.iu1·geu11 (antl the same 
rem.irk .. 11pht·s \\illt muthlic'ati•ms to (ll'ivate prartirr) 
dors not k11ow "1tl1 a g-lancr the constitution uf a pa
tit:ut, or tlu· tru~ :;tatr of his sore; if he is not ranfu) to 
tttain somt' gcm~1·al p1·int iplc, "llich, hke a m)stic clue, 
m•1) kad liim through lliis htb)rintli, he \\ill sre thnu
sa11ds dymg a1·ou11d h1111 with1n1L kuu\\ ing the rause, like 
thl· fable ur the Grc< 1an ca111p falling under the iuvisible 
abahs of Apollo." 

,\11iu11g Uu.• very many mistakes and unm('aning pre~ 
jut11Cl.!S "hich ha\l" c1·c11t into the practice of' both me
dinnc ~u11I su1·g1'1'); that uf 11uliscr11ninate blood . letting 
ha~, 1w1·haps, \.ll'OVl'd lht• most 1wrnirious. Thau tliis 
p1·adke lullo ,,eu up, as it lias been, nuthin.i;can pussibl) 
be m111•t· JH'l·pustr1·ous, 01· more da11gernus. The writer 
ol ll11!i artide not many da,>s since ht'<1r<l of an instance 
(au 1·xtrcnie rase it 111usl lrn cunfrsst•d,) t't, as surh. more 
es1•e<·1ally illubtrauve of the i11j11d1ciuus con<luct now 1·e· 
fe1·n·d to) uf a s11perau11ualt·tl Ja<l,>, by bOllle accident 
ha' 111g bet:'n lite1·ally scorclH'd to death: the st11·gco11 
who was ~ummoncd found him3{'Jr precrded lJy another 
" lH'ad1t1011cr,'' \\ho was actually, while the wl'itu's 
fridul 1·ntCl'ed the 1·00111, unslwatiling lus lancet in 01·dcr 
" tu t•tb.t• so111e blood." 111 like manner, with more CO· 
lour ul' Jll"•pl'iety, it must be ad1111ttl·d, wheu a \\Ounded 
patit•ut 1s Iii-st b1·uugltt to ..a surgt'on, it is by nun1bers, 
e\-e11 to this 1lay, deemed a 11ct·es3ill'.) 1u·climinary to fur
th1·1· proceedings, tu blt·cd the patlt'nt. u The sovereign 
cu1·t.11al ul' lh~ lamllat.1)" i~ ofLen more app1·11priatc: 1111d 
m;l fl) lh'l'S llave, J'l'l'liaps, bl·en saved by the alJscuce of the 
Yillage surgeon. 

Lt'l thl' loll•rn ing invaluable rules be trt>a<surrd in the 
miml or tlit' you11g 1u·actiti11m-r, uot as dogmas to force, 
but "'"' pr111cirll'"' do l'{'gulate, hi., prarticr. ' J hey are 
n101 t' dirrcll,> 1lrawn UJI for the usr or a1·m) and navy 
eurgron.,, but will be found highly jmpo1·tant to su1·geu11s 
in gc11e1·al. 

t .• •• \\hen you1· wounded patient is fil·st bt'ought to 
you. 111 · i!-i 111 grt•at confusion; there is a t1·t!mor, a tonic 
st1tf11l':-,S, ur almost a cuuvulsion of the \\hole frame; 
thnl" a1·e rol<lnrss, fai11t111g. and nervous aff'tctiuu; but 
jt is 111t·rl'ly a 11ervous affection, aml it must lrn tt'catell 
as sud1. Yuu may expt.>Ct 1t to subside i1\ time, and the1·c. 
fu1·l bliould gi\'l' sumr good \\ arn1 coi·dial, aml hu·gc 011i
afrs tu qt.11cl the c11m111otion. 'l'!Jis is nu time fo1· bleed
in;:., "l1atner tht• nat111·e of the wound may be. It the 
:::!~t~ r· coutinues, you slioultl give curd1al d1·aughts auc.J. 

2d. '' If this ncrrnus ronmlotiun being quieted, a shtirp 
fever should cou1r on, s1ill du 11ot bleed, but 1·atht·r be 
upuu tlH' t'C!-irt·vc; for perhaps this, which at li"1·st seems 
to I.Jc a JHll'C infh1mmalu1·y fever, maJ tur11 out to I.Jc a 
fit uf an ague, to wldd1 the patient i'i subjert; it ma,> be 
a low and malignant lclcr; it may be an attack ol' sume 
ca111p 1!bease; amJ ii a tl1arl'hrea, g1·eat \\l•akne~s aud 
ltm mutte1·ing tlrlirium, shouhl l't1111e 011 i1nmcdiau·'ty af. 
tc1· )Ou ha\e bkd )0111· palit•nt frcl'ly, you \\uuld be 
d1'if1Tssrd at the thought of what) ou had dune, und .) uu 
\\ould iudrrd ha''C much to ans\\r1· ful'. 

3d ... Rcsel'V~) ou1· blct•din,i;s for those mut·c dangerous 
CR8l'S, "hr1·c lugl1 1110a111111:1liu11 is so oftc11 fat;ll, .-1. 1111 I.lo 
not bleed in wounds of the hips, shoulders, or l1111b•. Re-

sei'\·c blredin~ for wounds of the breast or belly, or gt•ra t 
joiuts; fol' in all w11t111tb of ca\ itil·s, i11fla111111d.t1on, '\ luch 
ca11 hardly be C'srnptd, is tl11 g1·eat dangc1·. 

4th. '" Jf a mau is \\OUndell al'll'I' ;1 full lllC'al, thrrc 
can be 110 doubt that a ge111le vomiting must Lie usC'ful, 
wla·rc it is allo\Hd hJ the n1·cu111!-ita11ces of Ll.ic \\01,nd. 
The ulcJ pin sicians fuu111l. tlieil' ac.h autage in it, and as· 
niLet.I tilt- i;ootl effects of \'ollliting to the prennting ol 
tl'ude and 111.concuctt>d di) le from eatcri11g into tlit· ~,) S· 
tc111, :,u a8 to ki11dk up a frve1·. The1·e is 11 1• <loul.lt tliat 
a 111t~a1 \\liich ''as no load during health, \\ill be a g1·eat 
op1·rC'ssi11n upo11 a t.liorderccl ... ystcm, aud 1he carrJi11g it 
ot1 must be a g1·eat 1·rlirl, although tl1e old pli)sitia11s, 
Ly 1 al king this U!tele3S jargu11 about iJI . concocted cl1,) le, 
1111g·llt almu~t provoke us tu l'Pject both tile t.loctl'inc autl 
the p1·actice. I he· s,>stem cannot be W{'akenr<l by a gen· 
tic l'111elic; and if the S)Stcm should f..tll low after \'omit· 
i11g, it were f'asy to substitute a titter supp1Jrt, ancl better 
cxdtcment, tliau that of an oppl'essct.I stomach and load· 
ctl 111tes\i11cs, IJy fil·st discl1a1·ging these Cl'ut.le meats, and 
giving, when thr stomach wa.s cmpticd, food of cai..,) lli· 
gl'~tiun, and cordials suited to the condition of thCS) slcm. 

5th. '" But in enry \\Ound d1cre comes a pe1·iud of 
\Hakncss, i11 which \\e l'epcnt of every IJlrcdfug we have 
lllttdc, C\ en when it was 1·eally nce<lcd; a period in \\ liich, 
by cunfiucmrnt and (Ja111, occasion a l fcvt'r, dianlirea, 
p1·ofuse supp111·atio11, 01· colliquath·e sweats, the patient 
falls so lo \\ that it is not easy to suppo1-t him thl'Ough 
the cu1·e: flnd 1hus tlie1·c a1·e two g1·cat principles irt the 
tt·catmc11t ul gun.shot wounds: tll.-tt eveu at first we 
sl1uuh1 lie ~pa1wg of blood; and that the perioc.l of weak. 
ness wlii~h i.s to succeed, is the great danger; 011 this 
s111gh· pornt l.Jaugs all the practice." 

1 lie author afterwards adds, that in mere fics h-

:~~~~~f':Jc:~·~, :~}1.:~;~~~~~ ~~n~~et~1~ f:~~·t i[n~~~I:·~~~i~~ 
Dt'\'er 1·u11s to hight. 

By d.uc a~ttmti~n to the above rules, the surgeon will 
ncvtr Ju~d. 1.11m~ell at a loss with rega1·tl to the immedi. 

~~es1~~c~i~
1

,
1

~;~1~1:·~v~~et~~·a~~~~~e<~t ~~~~~c~;~·c=l~111?~ 1~~::;~ 
sary tu obbrn'e, that_ where immediate bleeding is judg
ell 1~ei.:essa 1·y (a.11d tlus is alwa}s tlio ca~e, as above stat
ed, Ill wounds ~I' cavities and joints), it may l>e employ
ed n~ost freely 111 the young, full lCtl, vigorous, and ple
t~1~1 ·~c, •!l dl'y aud li_ealtl~y sit.ualions, in the s1>ring uf the 
Jea1, \~t1en. 110 PJHdt•mtc d1snrdcr pl'l'\•a ils, a111l \\hen 
the paucnt 1s .afterwa1·ds to eujuy all the advantages of 
clca11l1ucss, a11·, and a suirablc diet. 

Ju the jJrogl'ess .or Urn. cure, tlu: su1·gcon is still not for 
a moment to losP. sight ol lhe i11timatc cunncctio11 bet\\ cen 
the Culllli~i~n of the gencl'al SJhtl'm. aml the statl' of tha 
\~'oun<l. Still fever is to be tlistint;tai-;!ict: l'ro111 inflamma. 
~1011: anti ~lie l\\O opposite kinds of i11ila111111a1iun t1·1·ated of 
m .111~ a~·llcle l\h:ntc1Nt:: are l i~e'' isc to be sedulously 
~1 :-;c 111111~1 ,~ tC'll; tl11• onc \~lll _rcqu1re a lnw tlict, l'\H.i uat-
111g mcll~n nes: anti, as IL is l':\}>l't'SSl'<l, a cooling anti. 
11l~ l 1Jg1sr1~· 1l·g11!1rn; t.lie. ot.hCl' as fomlly rails for lial'k, 
\\ 1m, op1u1u, cllx11· ul nt1 wl, and almYc all pui·c ail' ·u ti 
(so us 111~t to uv~·rload or uppl'css the weakened 01~g.ar~s. 
~l l11g1 ~l 1 ~1.1). nrli or l'all1rt· 1iou1·isliing food. IiCl'c 

:~·~~1~~1:1~ ~J~·!:tl:;1~~~,"~~d<; bt!~~·~~~'~i~~-you must trusi 
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'"• 11 ow prorretl tn sprak of the treatment or wounds 
~11 llrc l\\OraYilil'S of the clicst antl belly. 

The fir . ., t and g1·eat <langrr in a \\ound which has 
Jlt·11d1·atccl the thu1·acic ca\'itv, is that of suffocation 
from blo1nl pnr11·cd into the air 

0

cells, 01· towards the tra
rhl·a. Tht· fil'sl and principal ol:ject then of the sul'gron 
is to nl.n-iatc this cons('q;1ence as spcrdily as possible; 
and here immrdiatc and ultt·ntimcs 1'1·equr11tly-rcpcatcd 
Ukl·tling'i arc callrd for, cHn r,hould the patient l>e in a 
Cn11ditt1111 1111favouraUk to the lfo.;charge uf blood. u Here 
it i"i you1· duty to kt'l'P thr pati<.·nt luw, and to drain his 
S)Stl'lll t;O tlaol'Ooghl) Of blood, that llOlll' shall (lH.SS to
W<ll'dS tile lungs to surfucah~ !Jim, and tl1at thne may not 
be hlood enough in the s3stl'm to serve as furl fo1· that 
inflatumation \\liidt trnoncr ui· later mu!)t come on." 

\Yllrn tlic Llootl is mc1·dy pou1·rtl into the cellular 
mcmli1·n.ne 01· nt' ity uf 1l1t• ht·ast, \dthout rntering the 
air-nib, 11ie fingel', a~; alnac1y mentioned, is to be intro
durt'cl into tile \\0111u.I; 01· if this wound is too high for 
tlic 111·rcssary <lisd1a1·gu of the exta·avasatcd blood, a 
fresh "01111<1 may be made Jcrn er down upon the hrcasc, 
aud tlti~ so tliat tlir 1:it11·gcon may have if in his power to 
1·rarh :111d tic tl1c i11tt'1tostal arte1·), if this a1·tcry has 
hccu tlivitlcd. 

For tl1c cmphyst'nrn or windy swelling, "hich is often 
so alarmi11g to the U)stanclns, h11t\\l1icli is in 1·t>alirythe 
most tri,al s; mptom, sral'itications arc to IJe mat.Jc m or
tlcr to discharge the colkctcd air. 

If, l\u1·i11g thr rurC" of a b1·t•ast-w011ncl, there comes on 
n 11riC'ki11g in tlir sitk; if the rnugh is aggl'arntrd, the 
disch::u·gc lJccontt'S mure rcpious. and the systematic i1·-
1·italio11 i11cl'ra~ed, ther·c \\ill he reason to sus1n·t·t tl1c 
rr1nains of s ome irritating rnate1·ial, as a splrntrr of 
Uont'; in this ntf-IC', the wouml is tu be pruhcd, iujt'ctrd, 
and c\·c1·y cndcavom· matlc to extract the il'l'llatiug 
caust'. 

"Scnsiblr, at every turn, how slight a nrnttrr will ir-
1·itatc the ple111·a <UHi 1 ungs, the s111·,;(•011 "ill 11c\ er allow 
Jiimsrlfto do so u11nat111·al and crul'I a thing as to pass a 
great Col'd across llir clH•st, \\Idell is thus easily irritated 
)J_y 11ic most trilli11g J!iccc of hone 01· rag of doth; Luthe 
men·ly lays a hit nl' oilrtl caddis gl'lltly within tlie 
wound, with a lan;r t·molliC'11t poultice OVl'I' all." 

To <'Onrlud(', In tlir wo1111ds \n• are 11ow tlesCl'ibing, 
the surgeon must in the fi1·st day bleed copiously, and rc-
11eaktlly; he must a~ai111Jlrt•d should Ulouc1y cxpcct1Jl'a
tio11 recur. \\Pilk(·n:n,!;' thr systrm in ordct• to ('l'cnnt 

suffocation;'• and "lll'11 the time comes in wliirh the op-
111·rc,s!o11 is rur;;·•ttc11, and the tlangt'l' uf suff'oc.ation. and 
tiH' 1.Jlrcclill!.;s from the lungs, a1·c u\ l'I'. II(' Lt·~rns to snp
)lo1·t Ilic; patic·nt's stn·11~tli with opium au<l hat·k, and 
11ou1·i~ldng «lid and milk." 

IV0111uls in the abdomen. While 1 lir dan_~cr from wound-

~~l.!11'.1~r bi:r,~:.'~ l'!1i:, t':. ~·1: l:~·~;~t~·~''1', ,~j'~,{~: 1~:
111 11;;1 s t11:rr c~~:: :i ~~!~; 

b t11 itk11 drctlh ft'Plll intt·rnal lu·11101Tliagt•, ur pcrito11re<1l 
inth11111utinn, "lwn the blrt•cliug hai; 11ot hrt•n so pro
fuc;r. :\ ~aiust tlii .... i11t1·r1rnl likl·ding. bll'cding fl'om the 
a1·,11 i<; !lit• g· 1·c·at 1;1·1·s1' rvathc·; anil tliis. ai; in \\oundql 
l:1n ~~ . must '11· 1lu11 t• \\tlli a ,·,·1·r libHal linntl. \\' hen the 
p1·1·i to11a:al 111 ti .1111 111 a1i1111 has ;.nnu• 011, !he pati<•nt 111ust 
be a~s1Uuou~lj 11n.::1c1·vc<l from all motiou a1itl initatiun; 

clysters or a mild grntle kind must be injected, the belly 
fomented, hlisters, &r. 

Noul'i.shmrnt i~ tu be conveyed by clyster, or ir any 
thing is taken l.Jy the ston1ad1, it must I.Jc cxtrc111(')y 
mild and gelatinous. If the wound has 11ut prnd1•atcd 
the intcsti11c, Uut part of the sou11d gut is pr11t1·ude.1, it 
must he gcn1ly returned '\\ ith the Huger, a1ul the out" a1·d 
wound stitrlu·d O\'l'l' it. 

When, from the passing out of the frecre, it is C\•idrnt 
that an intestine is wountleu, this is 11ot lo be searl'lhd 
for with the finger. but sum·l't'd tu l'en1ain; anti frum 
the uni\'c1·sal p1·cssure a1111111g the v•u·t!), tilt' 11ut\\a1·d aud 
i11wart..I wound \\Ill be li.J'ou~l~t opposite to each othe1·. Jf, 
1111" ever, tile wounded mtcst111r 1.s vrutrud'-'tl, it 1s to be 
con11erted by a. oingle stitt'H to the cxtrrnal \\11t11ul, ia 
01·<ll'I' that the freccs may b1· tlmrn n uUl from tlus l.ist, 
and the adhcsi'°e IH'oni-is C/1( oun1gu 1• 

'Vhen, through a nal'l'ow w11u11l1, a hunnc1 bowel jc;r ob. 
trudr<l, anll Lt·co111t's iuflcrnwd, t\1e st1·it tu1·e is to be 1'6· 

lievt•d by opening tl1e \\ uund a J11tle \\ult 1·, till' 1111c~ti11e 
is to be C'al'cfully 1·~1u1·Ju.:d, amt the11 llic outt-1· \\uuutl 
stitrhl·d. 

BC"li1rc we quit this suhjl•rt of wourul~, an a1>nlngy 
may he thought neccssal'.) lor l'nlal'gi11g Liispr1.pu1t1on
atcly on tliis d1\•isio11 oftlic articJc. We han dn1w so 
for the purpose of illustrnt111~~i tl1c advantage that l'rac
tical surgt r) has rcni \ t'd from tht• nat111·al, ai; opposed 
to the aH,.1fit ial c~re of \\Ounds: a fact wl11d1 the J'Utlllg · 
st1rgeon \\iii find 1t necc~sa1·y to imJ1ress on his 111111d as 
a din·ctory in evr1·y ~h·J> uf his 1.u·actil e, whrt11e1· opem .. 
1i\·eo1· mcdi< iual. We shall com lulle this Sf'ction by an 
ext1·act from an autJu.u· to "!Jost' incomparable trralise 
on \\Uund.i; we have bt'Cn pri11ripall) indehted for what 
info1·mat1011 the 1wcccthug olJscr·\ atious may have con· 
VC)C~. 

'" Jt is an olcl, but it is a becoming and modest thought, 
that Ill 0111· p1·\lfrsswn \\C ;u·e I.Jut as tl1t' minister'.'1 of na
tUl'C; and, i11ueed, the surgeon, still more than the pliy
sirian, acl1ie\l'!f 11uthi11g IJy his own immediate power, 
but tlocR al~ l1is seni.n:s by olJserviug and managing 
the prnJIC'l'lll'.S of the l1vrng Lody; \\hel'C the living Jll'in· 
riplc is so stroug and active in every pal't, that, hy that 
enc1·gy alone it l'l'gcnel'atcs any lost substaure, 01' re· 
rnii t('S, in a mo1·c immediate wa), tl1e more simple 
\\01111ds." J, BcH's DiscouJ"scs on tlie Nature and Cure 
of 'Yound. 

OJ aneurisms. 
'Vounclcd art<'rit's cannot <1iways be secured. Very 

often. as we have allove ilatrd, a la1·ge ve~srl is t..li\ ided 
01· pinu·tured at a considnahlC' t..listanee frotn thr su1face 
of tl1c wount..I, or in situatio11s wlit•r(': l11e <1rt1·ry cannot 
lie romm1.uukd: the bluod is LI) consrqt1t'n<'t· i11111wdiatcly 
and p1·ol'ui,el~ poured out, spreads among Ille contiguous 
parts, and pt·odure..i; au unrurismal tun1011r. Thi<; is 1118 
false 01· diffust•d aneurism of authru-s, and the mtt11n1 1· io 
wliicl1 it is formed 1s '.'tt1Uicit·11tly 1>hvious. 

The pt•og1·ess of this a11ruri"irn varit•s arcordiug to the 
situation a11<l size or tht' a1·1cr~ that l:a'I b('f'll w1111111lc1~ 

In llw ro111".;c of a frw l1o111rs, the blo•1d l1.1s bern k111rnt. 
to clilTusc itsrlf tlll'l1u,1._;l1 1hf' wh11le <'Xlt'nl of a liw!J; at 
11tht'1' timrs a verJ small tumour about the· siz1· of a 
horsC'.IJt·an will f(•mai11 uf tlll' '.'ta111f' siz1· for s ·me \\ef'l.S. 
As the increase of the h1111uu1· iu false ancun~u.1. 1s gcue-
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i'atly occac;io11rt1 hy a tlirf11...,io1~ nf hloocl amm~.: .''.c s.ur-
1.0111111111;.;- parts; 1t t!i1cs nut, like the ll'UC _a11ru1·l"t~ 11nmrJi;\tdy to Ur w1lict•tl, Uccomr more p1·0111111t•11t :lS _it c1~
largt·.,, In the lirst stages ol' the tlisrase, a yulsation is 
a1 111 .,c;t ah\a)S pe1·ce1'rd in th(' tumo.ur. This. gradua.lly 
ks-;1•11<;. :ud often at lrnglh becumc!i 1mpcrc<'pl1lile. A her 
so111t• tirnt·, mo1·e or kss a«cording to thr, depth aml "'.~~-11itutlc of the wountkll \'CS'it·I, the skin l..11..·comt•s of a II\ id 
appt•;u•ance, the mcmlJc1· becomes _stiff, painful, and the 
('1JHl 1guo11s joint immo,eablr; the rntcgume11t"I at length g1' c W;1y, antl if the artery is large a fatal hremorrhage 

cu~~~~n an artery hn.s bern accidentally punrtnrrd by 
thr tr.,u~lixing of a vrin, an arcidrnt \\liich has liapprn
cd som ·times 111 1.Jluod-lctling at the al'lll, the e~trnvar.;at 1·d 
bluo11 t•1lht.r tlift'uses itself into the surroundrn;; cellular suh-,ta.nre, or, "h1•n the yrin and artrry a1·e m111'l' im
mcdia11·ly in routart, the comruunicalion l.Jrtwc~1.1 the 
vcsi;ds ts 1n·rsct·vcd; tl1e Hin, by t/1c roni;t•qucnt 11upe
tus of blood comes to l.Jl' dilated, and \\hat has l.Jecn t.lc· 
1iuminatt'd ,·a1·icosc aneul'i-;m occasioned. 

'1 his k111d uf tumour may bf'. 1·irngnizcd by the trcmuff 
)ous kind uf motion whkh attrncls it, accompanied Lly a 
i1eruliar hissing noise, and l.Jy the tumol' cnti1·ely disa11-
pe~ ... i11g {~11' "'time upon 111·1•ssure. 

Wt.cu from arcidc·ut 01· disrasr the coats or an nrtrry 
Jose in au) pa1·tk111<u· point their 01·dinuy po"e1· of rebbtancc lo the blood's impetus, and the diameter of the 
•Htcry l.Jrcoml's in ronsr111u·nce dilatr1I, the ti·ue. 01· ~11-C')itcd ant'u1·ism is fo1·ml'd. It wa•it i11derd, to U11s dilatation uf a1'lc1·it•s1 \\ilhout the 1·uptlll'C Of th('il' roats, anti 
t•x11·a\ asalin11 ul' hloo1l, that tliC' tnm a11curis111 was 1Jl'i
gimtlly aud is more 111·opnly appli 1 d. . 

Jn this discasr, alll1ougli it may br situated nC'at· tlic 
surfate, 1he outer skin nt first is of a natm·al appcarauce, the tmnour is fo111111·l·ssihh•, nnd ;\ pulsation may almost 
ah\ a\ s lie ubsnn-tl in it. As tl1c swrlling inCl'NlSl'~, the sk111 IJtcomt·~ palrt· than 01·1li11a1·y, parts of the tu
mo111· a1e oftt•n lil'lllt'I' than othns. antl tile pulsation can
not be di"!rfl\"Cl"Cd al all poinf!f; 11p1n1 }H'f'SSt11·c. Pai11 11ow 
romcs on, tl11• h~i11 hccouws fli ... culuurrd as in false anl'u-
1·ism. an oozlui.; of hlnml) rnaltl'r i~ pCl'cri'' t>1I, anti at 
k11J.;- lh the tu11111u1· b111sts, anll if the st·at of tht> tlist·ase 
has l.Jl·n1 a largt• ru•tPry. in unr of the ca,·itirs of tht• body "l1e1·r tump1·t·~sio11 fa1111nt ht• npplird, l]C';1tli is llie i1wri
ta1Jlc rnn'-Pf]UClll'l'. Sunwtimt·s the fatal termination is 
tH't'H :-. llllll1d l.ly thr gradual dt•strnrtion or Slll'l'uU11ding 
11a1-L.,. E\c11 b·1t1l'S haw brromr rari1111s iu cu11se<1uence 
of tl11 i1· proxi111i1.)' tn a l:ngl' anru1·ii;m. 

1lPsi1lt-s thr:-oc 1l11cr s1H•ri1·suf anr111·ism:l) tumoul's, the 
fab~1·. thc \ nrico~ 1 'o aml liar rnns!l'd, M. J. lldl d<·snibrs anoth ~ r tlis1·asr, \\ liirh hr rall; anctwism from a11a.,tum1•
sis. Thii;i, our author u!Jst'l'H~, is co11stit11trcl 11nt b) the 
Uilntation of an) 1111c b1·anrl1 of an ~11·l,l.·ry, l.lut hy a mu. 
lual r11lart.;1•111r11t of the smallt•r a1'1.nif'S :uul nin"; it 1u·orr1 <}., fru111 a tri\ inl sizr tu 1t la1·gr and fnrmidaLll· t11-
mou1·; it h '-"li;11·.\rtt'l'izul ll} 11c1·prt11·1I tl11·11h1Jiug, whi r h 
at lt•11gth !Jrr111111•<> a 1·c111tin11al and 1ti.,ti11d pul<;atinn. It 
IJrat., :-.tro11 ~I) wlll'n the rirc ul :t.tion l~ unu<;uallJ acrrlrra. 
tl'd; in hlll'll1J; :11111 !i11111mrr, il'i puf.,atn1·y m 1ti •111s l.Jecomo 
fulh·r untl 111'11" aflllt'j it gor't 1111 to for111 sats amun~ the 
ct·l111la1· sul1-tfa11(''-'• 11r a1u.111 .~ thr t'ilat1·d \Ti1111. 'l'IH''ie 
beromt· ;_it k11glh li1'i<l, and l.Jur'it from time to time; aw.l 
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thrn, as in otlirr aneu1·i.;;.ms, tl1e tumour pours o~t its 
bluud. ard. according to its rxtcnt. l'l'dt~ers tlw p:\t~ent. JJictrruostic marks. The exii;itcurc of an a11ru1·1-,111al tumou~· j<o; uot al\\a)S to Uc 1u·onou11r·cd witlt tlerisiu~, 
t01· although pul!iation might be •:(·~ar<lt·d as a true d1-
agnustic cha1·artt·1· of the tl~sea~r, 1t 1s not al>solutrly so; 
for uthlT tumour!i may lie situated so 11ea1· a l~q;l! artrry, 
ao;; to be r1·gularly afflicted l.Jy it~ ~rnlsati 11 11-,. When the1·c is anv doubt of the nature n( die S\\Cl1111g. pres
sure slioult.i'Llc ma1le on it; a11J if it tlis.1ppears or les
sens, and immrtliatrly rrcuvr1·s ifs sizc- up11n the pt'C.,~ure 
bd11 ... taken otf, it nnff be co11;:,idn1·tl as an anf'111'1'im. 
Jn ti~e athanred stag~s, howenr. nrn of" an ancurism, 
the J'Cduclion cannot always be dfoclt'J. 

Causes. The simple statement of the modr in which 
the two first sprcir.s ol' ancul'ism alJnn~ 11ulict•d lll' '-' occa
Fiiunctl, is a sunickut acro1mt of the causes p1·oduring 
them. Tlar. true 111· rnc) stl'd anl'L11·is111 appr:us for the moi;;t part tu tkprnd upon a tlisrasrd tli~pn~ition; oftrn, 
iudt•rtl, it is brought 011 !Jy violrnrc or accic.Jcnt, lJut enn thrn the p1·r-di-.11ositi11n is gl'l1('1'~1lly to I.Jc s·; t.;pl·ctcd. 
""umcn a1·e less o!moxious to a11curi~m tlian nH·n, t•spc
cially the largl' ancul'i'im of tlu~ ham; and this l\lr. J. 
Dt·ll ascribes to thcii· rxt•mptio11 frum the hard labour of 
thr otl1r1· S('X. 'l'o this co11rl11~io11, howrn1·, it has Llcen 
11 lJjrcted, th:1t rrcn \\ he1·c the labour of fc111.alcs is grr:\tC"I" than that uf the men, arnl \\'l1C·1·r. l'V<'n then· ocrupat1ons 
a1·r such as to ocrasion those '-'X<'l'ti1111s whicli principally 
endanger the a1·tr1·y, thr immuuity i-; still tht same. 

" ' lien aneurism i'i pmdurr<l gradually and witflont yjoknc<', thi~ diso1·l.ktl prc-dii;pnsition is mo1·c r,·ic.J.l'nt. 
In this ca-;{', likr\\ i~P, the p1·o~pt·ct of cure from nperat!m\ 
will I.Jc mo1·c f'ai11tly n:arkrd than wl1c11 the tu111nu1· has 
succccdt>d to extc1·nal 111ju1·y; f'o1· this l'Cason a dilfuc;;ed an I varico~e nneu1·ism 1u·o111ir.;cs to I.le rcmetlicd IJy ope .. 
ration, "ith more surety tl1:rn tlie true 01· curystctl aueu .. 
rism. 

A nrtll':~ms, likrwisr, arc mnrr or lrss dan.~r1·ouo;; ac. 
r111·tli11g to thrir situatic111. '\'hell they ;\l'e fol'met1 in 
la1·gc LlnnJ-\('Ssels 11rar the l1eal't, thry are nut the s11b
j4·ct of 1,prration: and it had gem·1·all.v l.1t•r11 concri\'e1l 
that n~11 in thr t•xfrcmrtirs, wlH•11 they Wt'l'C scatrtl high up, as 111 the axilla, or ham, this would I.le i11ad111is-;il.Jlu 
on arro1111t of tl1r complete stoppagr to the drrulatwn, 
\\hie Ii wa!f; imaginrd a 11russa1·.' ronst·qurnrc of olllitrl' -

~::.1~1 ~:~1~:·.~;:,ll~t~c'.~i· 1 ~~·1~~~s~:;a!:::~l~>1;.'~1·:;~~~u1~J~~. ~~11 i~ 11i~:~:: 
~1;•,:·: ~-.~:ri.11 b;it~~11t·':.r :~~~;:~,~~: t:1,l1 n; ~:~t11 i I~~ i~~ol~l:·,1~a~ ~:~;Ii~:';~~ 
a nil that \\ l1t>1·c failu1·e aUt•nd'i tl1t' u11rra1 iun fu1· a11ru1·1smt 
it j., to lH' asn·ibed to otl1t·1· so111-rrs. 111 tld-; s111Jsti tution 
of thr rnllatcral branl'llt'!S for tl1r rtl'trrial 11·11nk, rmhists. 
indl·rtl, tlu· rnre of a11l'urism, \\lieu it iq l'fft•ctct.1 \\ itltout opp1·ation. 

Treatment. 'l'l1r flll'(' of {'\'f'I'}' spr1·ir.i; or anc11ri'im 
11~,s bf'{'H att1· m1•~(·d by ro11ti11~1RI prt•so;111·r 1111 the tumours. 
In till"' l'alsl' ~ 01·11iffu.-;cd a1_wu1·111111, l11rnr\ l'1·, ll·• ath·antan-e 
can 1.J_r tkl'l\rcl from !111i;; t1·rata11•11t. Jn f!ie n\l'ici;:c n~ 1·u1 · 1~111 •. m•uleratc a111I rt111al 1H·r~"!111·e may b1• ntlrudl'il 
\\1th .hrm•f1l_: aml rrPn tlw ti·111• <tlll'Ul'i"l 11, \\he 11 tlw ai·-
~~~~et:~a~~~"!l~:;;:~~r~~ ttl~11:~ta1~~,~~1~1~1~t~[~~::t~:1.~n1~,drl.l ·l~as lH't>ll 

u. 11swea1' "' 
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'Vi1en attrmpts of t11is kind do not serm to promise any 
benefit, the oprratio11 ought to be speedily pnfurmcd. 

'"·11rn fi1·:-;t the opt•ralin11 l'ur ancu1·is111 was 111·;\ctised, 
it was i11v:n1nl1ly the 1·ulc to secure if possi!Jlc the la1·ge 
artery h~adiug to the tumour by the tourniquet; then to 
cut into the !:iar, lay the cavity of the turnout· freely an<l 
fail'ly oprn. clt'<H' it of tile clotted. blond, secure the ar
tery hy ligatu1·r, and h·cat the wountl according to dr
cumst:rncc~. 111 some casrs it is necessary still lo pursue 
this plan, as in a la1·ge anti spreading ancurism of the 
g.roi11; lrnt '' l1(TC the a1tcry It-ailing to the tumour can be 
dissrrkd and taken up before it 1·rachcs the cavity of 
the sac, it has bc,·n )ll'O\'f'll that this mode of operating is 
the most C'Xpedirnt. Mr. Jolin Huntrr first proposed it, 
b) directing, in poplit•:al a1wul'ism, tliat the great ves
sel 1'1·1,m \\ hirh it is nonl'ished shoulc..i be l~d b3l'e 011 the 
fo:-o pai't of the thigh, that the oi'ler·y should be obliter
ated hy ligatul'e at this pa1·t, autl 'hat the tumour, now 
tlcp1·ivcd of' its 110111·ishmc11t. should bt· left to be dissipated 
Ly the al.ls11!'l1ents. This pl a.n is now gcne1·ally adopted. 
rl'hr- Slll'geon c.Jissects down upon the arte1·y, in the part 
which is jufigetl most conrnnient fur tl1e opel'ation, ties 
the \'essrl at two placf's at half an inch or mm·e distant 
from each othn, cuts it across in the middle between 
the ligatu1·cs, ancl thus dcst1·oys its comffiuniratton with 
the tumour; the blood is t;~adually solicited by the inos
culating b.l'anchcs, which enla1·ge anti come at length 
full) to supply the place of the trnnk. 

In pcrfm·ming this operation, tlie surgeon is to dissect 
tl1e artery very clean; it should be carefully tied by itself, 
without induding the accom1)an)'ing nerve; a firm waxed 
ligatu1·e, without any intcrveni11g:rnbstance, is to be pas
sed reuntl it Uy means ofa blunt neetlle. or crooked probe, 
and the wound ti·eatrd in the con1111on mannrr. 

In the aneurism by anastomosis, Mr. Bell observes 
that the only J'atlical cure is complete extil'pation; we are 
not to cut into it, or to attempt thr int-t>l'ruption of any 
11articular vessels leading into it, but the whole group of 
'\'esst·ls by which the tuiuour is supplied must be enti1·ely 
extirpated. 

Ojjrnct,,res. 
Fra.clurcs arc not in all instances easy of detection. 

Pain, swelling, distoi·tion, Joss of power in the injured 
mcmbel', sho1tening uf thr limb, and a peculiar c1·epita
ting sound up<in the pa1t l.lt!ing hamlletl, ai-e desr1·ibe<l 
as the sig11s drnnt.ing a broken bone; tlirse, however, 
are all, €'Xrq>ti11g the last. whirh ran11ut in every case be 
perceivrd, in a gr~ater c~r infcrio1· .d~gr_t'C,. commtJn to 
bruises, sprains, d1slocat1011s, and lllJUl'ICS 111drpentlant 
of fracture. 

"'hrn a bone is simply dividctl. without any protru
sion of its lJrokcn ends, Jare1·atinns of conside1 able bloo~
vel:i~il'IS, or any othrr cil'ct1msta11re to 1·ender. the ~cc1-
dent rom11licated, the practire of the surgeon 1s obvwus 
am\ easv. In wountls of' suft 1iarts, wr ha\'e st•en, adhe
sion is iHsu1·f'd by rnl'rely bl'inging their tli\'ide<l l'd~es 
together; in like mannc1·, though llll~cl.' more tar~1~~- , 
·uucti"n ,,il) br cffrrtt'd bf'lwC'en the di\ 1ded exkcm1t1es 
~fa fractund b{'ne. b) 1Tpla~ing and_ IH"f'St'I'\ ing the1.n 
in t·vt'n and sh·ady contact. I he healing of wounds is 
nut arrelt ·r·atcd, but on the ront1•nry J'rtar1led, by Hte S€'VC
ral nmtrh--.1nrt•s aud iut1·rl'~· rl'1wl'S of lhc _ulclcr sul'gt·?ns: 

00 lly thecr~cl JH'acticcof ~c;ht com1a·cssmg, ban<lagrng, 

and the use of mac1iinC'ry, in fracture, not only unneces
sary pain is occasioned to the patit'nt, lH1t the 111·otrss of 
cure, instead of being facilitated a111I hastened, is consi
deral.lly impeded. Nature, in either case, will not be 
interfcr·cd with. 

The time which bones take in uniting is proportio11cd 
to the ngr and health of the individual. ln pc1·sons of 
middle age and firm constitution, a simple fractun• of 
the arm will for the must part be fully and fil'mly uniletl 
in a little more thau a month from the accident. Frac
tures of thr. sbouldet· and thigh. bouc are, 11ncle1· the saine 
cir~umstanccs. about six weeks or two months in healing; 
wl11le the smaller bones, as the cla,·icle, the 1·il.ls, the fi
buja, and the bones of the hand, seldom occupy in their 
cu1·e mo1·e than three weeks. 

In simple fractur('s, provi<lcU the parts have not been 
unduly irritated, either by much motion after the acci~ 
dent, or by tight straining bandages, the symptoms of 
inflammation will subside in a few days. Sometimes, 
especially when the su1·geon has been ralJed late, it is 
necessa1·y to subdue the lucal irritation by solution of 
lead, the application of leeches, antl other means usecl in 
common inflammation, and these it is often necessary to 
continue fo1· senrnl days. Now and then it \\ill be found 
expcdil'llt tu hired from the arm. These 1•equisitions 
must be detet·rninl"d lty the good sense ant.I judgment of 
tlw surgeon. It is impossible to lay down abstract rules 
fur conduct. To bleetl. however, merely because a lione 
is brokt•n, is a practice equally unmeaning antl erroneous 
with that before alluded to, with regard to wounds in 
soft parts. 

Jlefo1·t' speaking of individual fractures, we shii.11 pre
srnt the ~·1·ader with the following instructions of l\Ir. J. 
Bell, wlurh, although especially applied to a broken leg, 
will be fnund applicable with proper exceptions to frac-
tures i11 general. · 

" ln setting a broken limb," says our author, "there 
is nu extension l'(~quil·e<l but such as common sense would 
direct you to usr. wt:re you not a su1·geon. Lay the paa 
tient in bed. and lay the limb upon a pilluw; 01• if you 
d<'sign to use sµlints, liavr 1\\o long troughs, or pircesof 
pastrboard, (in figu1·e 66 is rt·prescnte<l the usual splint 
employed in a fractured leg)· brnt into a hollow fo1·m, 
lined, or rather cushioned, "i1h two nl' three ]liks of 
flanuel, with taprs or ribauds, four 01· five in number, 
attaclwd to the outsidt" of one of the splints, by wliirh 
both splints may, af't('r all is ovrr, be grnll) tif'tl to;1;l'fhcr 
with l.low-lrnols, to lie slackened OI' tightenrd arr1ml111g 
to the swl"lling- of tilt' limb. The 1rn.steboa1·d ouS'ht ti, be 
soaked an<l softt'nrd a little, that it may take a slrnpe 
suitaule to that of the limb. 

A long splint of this kind bring Jaitl flat upon the bed 
by thl' sitle of the fraft111·l'<I Jrg. 11f•sil't' one of ,\ U1H' a5a 

sistants to apply his l1audo.; broad rountl !he upprr part of 
tht• li111b. and g1·asp it gf'n11y aud qteadil); liikC lhl' foot 
anti anrle in the same- mannrl' in )'fllll' 1mn h<t1HI. ~lip 
your left hand uncler thr br11kt·11 pa1·t of tl1c limb. and 
thr11 sliding il µ:f"ntly along, la.' it upon tlir piJluw 01· its 
splints. The pillow should l.te like a mallra.,s, Oat ~\nd 
fil-m. 

llrgin thrn to lay thr limb smooth; let yo111· a~.,i.-..tant 
again gl'a!\{t it, l.ly spt•1·adin~ _his hand~ up•!n thr thigh _or 
below the knee, with the de.,sn of extending alon~ ... 1th 
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vou, not hy lifting tho leg from the pillow, hut rnlhcr hy 
k.N•ping it tlown. andstcad,yiugitll} (H'essurc. while you 
with IJotli hands lil't the foot and anclt:; g1·asp them gent
h, IJut vcl'y firmly; rnise them a ve1·y littlc> !'rum the pil-
1;1w, uud draw them gently aml vc1·y smoothly. Wh~n 
you l1ave thus extendt·d arnl sinouthetl the broken leg, in 

a nrn.nm•t•. \\ hich ) ou almost suppose agreeable t·ather 
than painful to the patient, press it down steadily and 
g 1·ntly; keep it flat and p1·essed until_ it gets a.scat. and 
lictl in the pillow. U' splints are applied. the lun!J 1s to 
ht· p1·css<·d a.~ainst the lower splints; the upper splint is 
lhc11 to lh· laid alwve it, and by grasping the soft and 
mois1cned splints, you must model tlwm a little. When 
the whole has taken a form, take several tapes one after 
an•)thcq and nrter having tied them in a gcucr:al way, 
go over them again one by one, and tie them a little clo
set·. so as to keep the limU ag1•eeably firm." 

This author, in anothc1· place, rema1·ks (when sveak
ing of fracture in gl"neral), "when the limb by accident 
has been disol'Clercd 01· shortened, you are to vcntut·e, 
without fN\I' of hu1·tiug the callus, to extend it anew, and 
lav it str-aiglit." 

pit may be proper to observe, that while much inHam
mation ii:i pl'l·Sent, we are to defot· the application of 
splints, even in the gentle manner above advised, till 
such inHammation hafi in a considrra.ble degrc~ sulJsided. 

Of Jractitres of the lower exfremities. F1·acturc~ of the 
butly ur the thigh hone may generally be ascertained by 
the signs above enumerated. When, however, the injury 
i~ in the ncrk of the !Jone, it requires murh attentiou tu 
disti11p;:uish luxation from fracture (see tlrn section on 
L1txntion.) Here we may obsl"rvc, that luxatiun is usu
ally occasione1J IJy stl'aining 01· twisting of tlie limb; 
wl1ile pc1·pendicular falls, 01' leapsi are the mo1·e common 
causes of fractu1·e. When the Cl'epitation is discovered, 
the nature of the accident will be unt>quivoca.I. 

Frnr.t11rr of the thigh, o.n account of the- strong con
trartion or the la1·ge musde-s of this part, is the most 
ditticult of cure. To count~ract this tendency to contrac
tion, the joints of the thigh and knee are to he gently 
bended; one assistant is then to take hold with both 
hauds of the llPJH'I' part of the thigh; anotlit>l' is to sup
port, and rcry moderately to extend the lowl'r extt•emity, 
while the surgeon adjusts the fractured bones. After 
thus 1·ed11ring the fracture, the limb is to be secured, by 
being laid in a well framed case, stiff, and adapted to 
the IOrm nf the limO, llcnding gently, in order to admit 
of a rel.ixed posture, lined with a woollen cloth or with 
fla111wl, earh hollow being filfod up with little cushions 
or to"; :1r111t/1l'I' splint is then to be laid 011 the opposite 
siilt• ur thr. thigh. tile whole braced gently c.lown with 
i·ihamls. nnd lhen l>oth the thigh and its case bound to 
thf' 1-illuw by tapes. ln order to preserve it against the 
weig11t nf the Ot'd rl11thes, a frame witb hoops may be 
pla<'l'd ovc1· thr thi.~h. Frum time to time the limb is to 
bl' t'Xami1wll. i11 01·dr1· to asct1·tain whM.he1· the bones 
1'e1ain thr11· sit11ati,1n: if it is discJl'dt:red or shortened, 
thr limb may he again gently extended and properly ad
justed. Afte1· the Sl•t·o1ul wt:ek, a small deg1·ee of Hexion 
and 1'A!t•11sio11 may be used daily, in order to prernnt an 
aurh)lwwd joint. 

Mad1i1ws han ON•n invente-d, oito partirula!'ly by :Mr. 
Gooch, rcp1·escntctl in fig. 641 in order to obviate the 

contractile tcndcHcy, Uy nm.king a counfor-rxil'11-;iu11. 
These 1narhincs, lioweH't', cJo l>) 110 nit·ans anS\\CI' the 
inteution Jll'O{JOsed. Tile cou11lcr-exte11s i r. 11 should not 
he continual, but must I.le made occasiNna!I), and with 
the hands. When the patella is fractured, it isge11erally 
in the transve1·se direction. In healing such a fraclui·e, 
the leg should be extended, the patient should lie laid un 
a matt1·as,q, and a splint placed u11der the limO, ol' suffi
cient length to reach from the upper part of the t!:igh to 
the unde1· part of the lrg. to whirh the limb is to be at
tached by st1·aps. The fracturrd l>oue.~ ;u·c tlirn to be 
1H·u11ght together, and the inilanunation su~nlord by local 
applications. Here the pressure of! Ile bed-cl11t!ic;j sliordd 
likewise llc guarded again St l>y a frame of hoops, 01· some: 
otlier contl'ivancc. '"hen the hone has hren dh·ii:led 
lo11gitucJinally, the common atlhesh•e plaster is usually 
sufficie11t to maintain the junction. In transverse f'rac
t111·es, the divided pieces of L>one recede from rach other; 
and unless it ran br done with facility, th('y nre not to 
be b1·ought together, fnr much fprce employed in this 
CMe would occasion a stiffness of the knee-joints and 
lameness. The bandage sometimes employed in a trans
verse fractu1·e of the patella is represented in fig. 65. 

For the treatment of fractures of the l<'g, sec the di
rections given ab11\'C. When the horws of' the tarsus. me
tatarsus, and toes, are fractu1·ed, it will be necessarv to 
apply a splint to the fractured part, anti in genc1~al a 
luge one llf'sidc over tl1r sole nf tile foot. 

Fra,cturcs of the upper cxtrennties. F1•acture.~ of the 
scapula are by no me.ans common: thr.y arc ascertained by 
tlie touch. by the great pain of the part, arnl by an inca
pauility of moving the arm. It is with diOiculty that the 
11arts are retained after replacement: a Jon~ rollc1· is to be 
used, with which the shoulder is to be suppm·trd, and the 
arm is to he kept suspended, in, ordcl' to relax the musrles. 

A fracture of the humerus is generally easy of detec
tion. 'Vhen it has been 1·rduced, two splints a1·e to be 
employed, and a flanlLel 01· linen roller is to [)("applied 
gently ove1· them. 'l'he arm is to he suppo1·tctl in a sling. 
In a few days, or a wef'k~ from the acc:iclent, it may Ltc 
examined, to ascertain wlic .. ~.cr the brokcu ends have been 
properly adjusted. 

ln fractul'es of the fore~arm, whether one or both bones 
are broken, the joint of the ell.Juw is to be gcntl v bent 
1.'wo splints of pasteboa1·d are to be used, or;c )a1·S-c and 
~ong, upon which the _arm is to be laid, the other smaller, 
1s. to be place~ over 1t, and they are to be secured by 
slight tapes, r1bbands, roJlcrs, or the twcl re-tailed band
age. (Se~ fig. 6~.) T.lie arm, during the. cu1·e. is to Ue 
suppol'ted m a slmg, wrth the palm of the hand towards 
the ~reast. 

Whe~1 the oleoraon is fracturell, the arm must be prc
sr1•ved in an extended state, by a lung splint 1·eachiu ... 
from s~me way ~hove the elbow-joint, down to the })Oiu~ 
of the hngr~s. The ~rm sho11l<.I he hung hy, anti romiect
ei.1 to, the s1dr. In little mo1·e titan a week from tlie ac
c_idcnt! the (frrssi~~:-; are. t•1 be rcn11n•cd, and a slight mo
tion given to lhc Jfll11ts. 111 (Jl'l\r1· tu pre\ cut anrh.) loses. 

'~hr11 the ~arpal bon_es a1·c fract111·rcl, there is usually 
c~ns1de1·~1bl~_ mHammat10n, wlii.rh ~1rnst, as muc·h <ls pn!:S
s1Llc, be oln 1~ted by loral applicatwn!-i: splints arc to be 
emplo)etl as 111 ~ractur_es of the forc-arn1, antl the arm iR 
tu be supported 111 a slrng. 
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lri.-frncturrs ·of lhc mrtac:u·pus_. a fi1•m splint sl1011ld be 
_place1l ovl't' tl1c pal111 of the liam.l, which slioultl br made 
to reach from tlic points of the li11gr1·s to tl1c <•IUnw. 
\YI.en a !ingc1· is lll'okl'll a splint of pastclio:trll, moi:;tl'n -
rd anti moullll'd into the fol'tl1, is to he used; anti a lal'gc 
rolln may be applici.l all OH' t' llrn harnl, in 01·dcl' to lH'C
vcnt the 11111tion or the 1'1·ar tu1·c~1 fingcl'. 

Of Jraclnres rif the clavi..:le. ribs, sternum, and spine. A 
fr:wtu1·c1l cla\ idc may snml'timrs be perceived by reeling 
along the COlll'SC or the Lout>. Tl1t• mo lions of the slioulcl
r1·-j.1int a1·c likL·wiRr llCCe!isal'ily impcdcl], In J'cduci11g 
this fr:icturc. the al'm is to lH.' 1·;Liscd, so as to hl'ing the 
cutls ol' the !Jones towards c.f\cl1 otlic1·; and it io; to lw i1rc
scn·etl in this po!=!ition till union is arcomplishcll. 

'Vhrn a 1·il> is fractured, wliicl1 may generally Ue as
certained Uy feeling with the fingp1·s. ir one porti11n 1·iscs 
over anollier it slioult.1 IJe rctlur~d by motl:.:1·ate J>l'l'SSuriJ, 
and a IJandage applit'll reunt) the rlicst, which shoul<l IJe 
con1i1111ed for some weeks. If a portion of tlic 1·ib is forc
ed inwards, some su1·seuns direct tliat an oprning be 
made on~r the depressed partt which is to l>L· elc\•atcd by 
the ringet• or fo1·ccps. " ' lien the sternum is fractured, a 
similar treatment is said to IJe required. In this last case 
it is necessary sometimes to trrpan. 

'Vhen the verh'clme a1·e broken the acri<lrnt is for the 
mo!5t part fatal, and by the fractu1·cd pieces i1ressing 
npon the spinal manow, a palsy is occasioned in the 
parts IJelow the inju1·y. The surgeon, however, is to at
tempt 1he replacement of the bnncs, and when pa1·t is tle
prcssetl, an incision has been aclvisell, in order to raise 
the dc:rn·cssed portion. 

Of com.po1mrl J,.aclntcs. 
Those fractures ai·c called c1unpuund in which the ex

ternal tegumcnts are woumled, from the same accideut 
by which the lrnr1c has Ucen broken. These arc TICCl' S

sarily of much more difli cult management than ~asrs of 
simple fracture. Some surgeons indeed have ind1scrimi-
1rntelv rcrommcntletl amputation of the limU in every 
case ~lf compound fracture; while others have qucfsti11nP<l 
the pl'opl'iety ofamputati'AV· rvrn f'o1· the wor.:;t accidents 
of this kirnJ. This questiont like many othe1·st /1ac; IJeen 
agitated too much .in the aUst~·act. The pr:)pl'if'fy of 
immediate amputation, or a pr101· attempt to preserve a 
]imb. will drpcnil not merely on tl1e extent of tlrn inju1·y, 
hut on t!Je agr. hal>itsJ and c~mstitution of the pati1•11t,. as 
well as the circu111stances wl11ch lie sh::i.11 IJe under tlu1·rn; 
the cure. Jn tht~ army or navy praclice~ amputation is 
often nrcrssary, where in private it wuuld IJt: premature 
and CJ'url. 

'Vhcn we al'e to attempt the cure of a compnuntl frac
ture, the fir'it objl!ct is to remove such pirces ol' bone as 
nr(• ilctarhed in the form of splinters, as wt>ll as other cx
tram·ous IJocli<'s. If there is mC'rcly a 1n·otrutio11 11f tile 
Uunf' through tltc wou11d, without any ~cparatl'c.1 p~ecr.s. 
Wl' are to attempt an immediate reductwu, as m s1111ple 
frnc-ture. If this cannot IJe effected en-n l>y pr<·tty strong 
exlensiont an endeavour must Ue made to fot'Ct' in the 
bonf' by prcssurr. Ir~ on account of the nal'1'11wness ~i f 
the \\ountlJ it is impossible to ndure the fracturrJ tLe 
wound must. b(' dil~ted by a straight probe-painted .Uis
tour.'. Jt is somrt1111es n ·-cL·ssar·y to saw off part ul the 
pro1ectin,; bunc, in order to effect the r·eduction. When 
this has been accomplislied1 the woua<l is to uc closed as 

much. ns possible~ a plcilget ur cmollirnt oi1dmC'nt place(! 
ove•· 1!, aud the 111t1U secu1·cd Uy ;.i.11 cightcrn-tnikd !Jand
agr .. fn o.1·1JC1" to enconr:..ge atlhrsiunt and pl'C\'Cnt St1fl
}H1Ntl1011 n4 tl1e wound as much :.ts m~y !Jc, the limb with
out inonlmatr prcssu1·c should bo suppo1·kd as firmh as 
possible. "~lien suppuratio11 ha!i come 011. tlto Jiml> is lo 
be t:-u·dully d1·esscd c\·rry 111ornin1_;'. ltukcd tlic cltirf 
businrss of' tlic su1·gcon will be to pt·rsl'l'\'C tlH' wound 
~lean and ~lcal' Uy 1:rgula1· wasliin,; anli sponging, by Jay
rng clran hut upon 1t, and by tlir •wca:;io11al use of' spii·i
tuous application. It is sca1Tclj ncccss:ny to add, that 
the patient's health must Uc supprH'tl'd with much care. 
'Vliilc causes of initation arc avoitlcfl, a <luc cxritcmrnt 
must l>c kept up. (Sec tl1c section 011 wounds.) 

Of lnxatious. 
Dislocations. like r1·actuns, arc sometimes dinicult im

~cdiatel;v to di~covc1·. An in_rapahilily of mo\'ing the 
limb, pamJ tens10.n, a lcn~htcning, c;;ho1·t~·ning, 01· otlier 
deformity. and olten considerable inflammatinnt al'c tlic 
general symptoms attcntling a tli~locakd or luxatrcl hnnf'. 

Enllravours to rc<luce luxations 011ght to IJC made as 
s~crdiJy as possilllc: as they g-1';1\V_ oldrr, they grow mo1·e 
d1nicult of treatment. Indeed, after a bone 

0

!1as ln·cn a 
consideraUle time dislodged from ils place, it often fo1·ms 

~:;:~Tr::1 ~1.~i"!;!c!~1bJ~~~1 to!:~~·1~t~~1/i~~:,~1;~ i~ec~~~1~~~~~1~: 
ren1lcretl irrecoverably Jame. \Vlw11, howevrr, disloca
tion accompanies fractlll'e, it is sulll<'Limcs 11rrrssa1·y to 
cure tl1e latter Ueforc the rethu:tiun or the f<ll'lllCI' is at
tempted. This is the case when the fracture is contigu
ous to the joint. 

'Vhen much local inflammation accompanies luxation, 
it is to be carefully sul.H.Jucd by the common anti-inOam. 
matory applications; and, a ccording to cit•cumstancrs, it 
will he sometimes requisite tr> bleed at tf1e arm. Wilen 
tlic luxation has been reduced, the 11a1·ts must be retained 
in their situation, l>y placin_:;-thc limlJ in a l'elaxcd positio11, 
and IJy ajlplying approp1fatc bandagrs. 

Luxation of the superior extremities. 
Of the os lmm.eri. ·r11e shoulder-joint may be lux:atcd 

Uy the head al' the humerus fallin.i; downwa1·<ls and bac.k
war<ls. The mnre usual kin<l of dislocation, howeverJ is 
by the hcatl bt!ing forct•<l dowrnrarJs and forwards. An 
upwards luxation cannot happen without a fracture of the 
upper parts of the scapu)a. The signs of' a di·docatrd 
sl1nulder are inability to raise the arm, the l1rad of The 
humerus Ucing felt out of its proper place, while a vacui
ty is ohse1·vctl under tho acrominn. 

This luxation is ·often extremely easy of rc<lurtion. 
The surgeon should be provided with a~sistants to extend 
the armJ Uy means, if necessary, of a brlt, or any substi
tute for thi~ placed round the arms, with long straps at· 
tachecl tu it, IJ) which to extend thr limL: another assist~ 
ant is to tfraw back tlie shoulder-blatlt•J while the opera· 
tor. standing on the outside of thr ar·m, directs the exten
sion according to the situation of the linncJ aud thus rais· 
es it into tlie socket. Sometimes, when assistants arc not 
at hand, an arm_-dislocation may I.Jc !'educed l>y placin;; it 
on the kneet an<l thus arting as \\ith a leYer. The arm, 
especiallJ ii' tilt> patient has bee11 c;ulJjrrt to the accident, 
mi\y IJe supported in a sling some time after tl1e re<luc
tion. 

Luxalion· at the eliJow is not common; it is attended 
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'' ith a sliol'trning of tl1c fore arm, a projcC'l ion IJ t• hind 
aliu,·e tin· l·lhuw; ''Idle in tht• IJ ~· n ; l of lhe cllJu\\ llu..: cx
frrmif.} of lhc h;mwnt~ lllil) l.H:' felt. 

IL is to lie 1Tdut l'd IJy gr.ulually extending the fore
arm 1·.itl1l•1· in an 11lJli't'IC di1·cctio11, autl g 1.." 11tly itHTl'.l'i· 
jng tl1r runat111·c of the C'll>o;\, autl by entlcavours to tlis
eug<tgc the rnd'i 111' thr bune:i. A iter the r~duction, the 
mu"itks slioultl IJr, rd:Lx1·d Uy Jll'CSel'\'ing the elbow fu1· 
some time rathc1· in a lieut 1rnsilinn. 

When tl1t' fo1·c-:nm is dislocated at the wrist, tl1e ro
tato1·J 111utiun of the l1a11tl is p1·evl'nte1I. After the hones 
al'l' replaced, a tight fLrn11cl rolle1· shoul1l lie llouud round 
th<• wri8t. and the a1·m supported in a sling. 

\Vhcn the boucs of the w1·1sl a1·e luxated, which is by 
no ·11 1·a11'i a co11uuo11 accident, much JMin aml inUamma
tion f 1llo"s, a11t1 tile mofiou of the joinL is tle~tl'UyClJ. 
Tiie .11·111 is to Uc .'iup1rn1·ted, a11d but Vl'ry gently exteud
cll, and the Unncs pushed into 1lieir 111·upl'I' p·1sition, wl1ich 
is lo be prrsC'rvcd hy Ua11tlagcs or oplmts. Th? 111ct~
ca1·1•al lm11c!-J when di!;luc.1tcll .t.rc to U t~ managed 111 a s1-
milat· mannrr. \Vlu·11 Lhe thumb or fi11gc1·s are dislocat
ctl, the pl1ala11x is to he hrld by a11 assistant, while tho 
surgeon dcvatc.'i thr clislocatrtl rnd, and l'eplaced it. 

L11.xLLlio11.s of the ittft1·ior extremities. 
Dislocation~ of tlil· 1liigh-bonc arc not \' l' l'Y common. 

This bouc is howncr susceptible of displ:tcemcut in four 
diffl'l'C'nt di1·ertinns; upwards and obliquely backw:inls, 
downwa1·ds and a little f.1nrard. di1·cctly forwarcl upon 
tile pubes. and back wari.ls onr the iscliiatic notch. 

Jn liiC fi1·st the limb is shol'tcnctJ, and tile knee turnetl 
inwanls. \\' lirn tile neck of tl1e thigh-bone 18 fra1"tu1·cd 
(an accidt·nt \\ hirl1 has been cnnfoun1lcd with t!iolocation), 
the knee a111.l ftnt a1·c or.i the contrary di1·cctecl outwards: 
the limb also irt case of disloration is montl \\ ith more 
diHirnlty than when tile neck of tl1e bone is fractured. 

This t.lislorati1111 is to be 1·ct.lucrd by cxlcnsinn <luwn
wards and forward.'j. T/1C' patirnt is to be laid on his 
side, and a double shc·et may Uc placed undcl' his tl11gh, 
which lJCing altachrd to sumc fixed pninl'i, will sc1·ve to 
raist• and support the limb during the proper cxh'11<tion. 

Jn a dislucatiun downwards and forwards, the signs a1·c 
rcn1·scd; the hca<l of the thigh.b<rnc may hcr1• IJ ~· distinct~ 
Jy felt in the lll'rinreum. The C'xtcnsion in this case must 
lta\<e an upward and outward tlircction: its l'l' t.luction is 
rasie1· than in the prcreding ca.,c. Jn rrtu1·ni11g the ball 
of tlie 1.wnr into tl1r sorkrt, the surgeon must he carrlul 
in art cautiously; tuo Jll'('<'ipitatf' a 1Ttl11rtio11 is apt lo 
JHl' .. h it agaiu uut of its pla"c, anti prnllucc an upwa1·tJ 
disloration. 

Wilr11 tllr fli'ilornlion is forward upon fhc pubC's, we 
arr tlll'l'rlcd IJy snme surgr'lll1s t•1 lay tlic pati1· 11r un his 
sidt•, anr.I i;;uppr11't thC' thigh by mean.:; of a pull1•y fixed lo 
R Hilt' po~iu alJurr tl1r limh: thr •1pc•1·atur tl1u'i a-;si <.;lC1! 1s 
t •1 prr~s tile knet• inw:mk (11 the f1urtli kind ·il'liip-dis
locatiun (oHr the i~f"!datic notrh) the IL'llJ;ht 11! tl1c l1111h 
is n11t111lfrf'·r,•d \\ith; l1ut 1/1r acri1)1·11t 111a\ hC' ascc1·t11i11-
('d hJ tlH• di"iap11raranrr oftl1r t1·11ca11Lrrs.' l1e1·c the 1·e· 
llurtton mui;t he atlf'mptrd. by givin.; rlH· lJom• an 1111-

\\a1·d tJi1·r1 li1111, "liilt.· lhr "neri<iprr~.,cd ill '\~tnli;. ' l'lie 
limlJ slioultl not be USC'd for some tlilJ'i al'ter the reduc
tion. 

Thr patt'lla ran onl) be (li"llorat Pd upward., and J1Hr11-
wartls by ll ruptu1·c_of its ligamcot or tent.Ions; in this case 

the bone will he tlra,.rn up. :l;i ;J a5;11:ne tl1e ap11~:\l'nnre o 
fr:u:tu rr . It ma) /:u\H'\l"I' helux<1t1•il toum·o1·thl· utlitr 
sidr. F111· rc1!1ic

0

tio11. the l1111h 11111sl IJ,• cxtc·111kd; a111.I i11 
latC'ral lux ·1ti J11'i the cdgC' u" tlw h.1n:• at t/i·~ !-)l"Nt1 .. ;t tli-i-

~:~,~~~c r1~·:11~\}11;:· j~~~~~;1~1~:1: ::~H~k111111;~s"i~~· t~~~~ ~;·!:~~h i1\1~: 'i!'~ 
placr. 

The til.Jia i'i \·r1·v scl1!0111 l11:xafr11 at the knc1:.·-.i11int; 
when the acci1k11t 1;a)lpl'11s, it i"i t.'ilSll) t!r·kctt.•1!. 1111·c
duci11g !;11cl1 a dis) ,1c.llio11, the liinb slinuld be gm Uy rx
trndctl, and tlic b11ncs rq1Ltcril IJy tlrn l1and. J11!l.1111ma
tion ought, wil11 11111cl1 sulicitudc, lo ht· gnardl·d 11gai11st. 

Disl11catiu11s or the a11elc-joi11t a1·c \Tl'Y l';ll'C. luder tl 
they a1·e sral'Ct·ly possilJle \\ ilhout a lhtcl111·1• of' tl1l' rnfl 
of the filtula. In l'l'dudion a11 l'xtensiu11 of tl1c foot. cnu 
\\ith tlie kg, should hl· made, till the b1H1C'S a1·r rr:ul,iust
cd. Lux11tio11s of the ta1·s;tl l.Jonrs arc lo IH' trri\ti.'U in a 
similar 111a11ncr. " ' lien the mrtatarsal \Juues a11J tol'S 
at·c dislocatetl, the t·eduction is to !Jc clfectcd as in tlte 
mctar:u·pu'i and fingers. 

Lltxlllio11s of the spine, roccy.-r:, ribs, and clwricle. 
In consrqut·11cc or 1hc fi1·m liganlt'lllOUS C'o1111cl'lin11 of 

the \'Cl'tcbral b1111e!', dislocation st•ldr1111 happc•us \\ ith1111t 
fr:ut11rr. ".hl'n it docs, it is almost ill\ ;u·i.11Jlv fatal. 
W' hc·n the cocr) x is Lli..,placcd, it may I.Jc gt·al'J':;ll.} frlt 
1wotl'lldi11g. It is to be 1Tduced by pr<•s-,u1·c \\ilh llir 
fingCl's. Thi'i Uouc is somrtimC's f'o1·ced im\ nnls. a1ul 
occasions murh pain, tcucsmus, a11d sornctimcs a sup-

~~~~i~r;11~~ ~111:~11 ~1111!~ 1 ~~:~~ ~~c11~~~~'i'l::~r·i':1;Lt~. 1~~"~~1,~;;~.
~!:t~c~~~i~~se~~:~~~11;~~,a~·:1~ ~fi~~~:~t; 1l~·~~fcH~111i~0~~,~~::<l i;/~ 
!Jotly backw:u·ds, in order to (ll'Css out tllr 1·1b. 

Whrn the clariclc is dislocatrd tl1e end p1·1~jccts for-· 
w~1·cls undc1• the skin, near its co·.1111011 place ufj11nction 
with U1e b1·east.bon<'. The 1·cductio11 is to be 111atl(• by 
JHls.liing the p1·utudctl IJone in with the fi11gr1·s, "hill• an 
assistant pulls back tile arms a11t1 slionlder·ct. The a1·m 
must aftcJ'\va~·ds be propr1·Jy supjrn1·ted i11 a sli11g. 

L11xaltons nJ the bouts of the ltelltl a1ttlfatt. 
\fhen the cra111al bones a1·c sr1.a1·atctl, tlte head must 

1Jc suppol'tcd hy a bandage. If one of tlir 11asal bonrs is 
lu.x~trd inwar~s, it is to lie clc\'ateJ and 1·e1l.ircd 1.Jy iu
SCJ't111g a tube rnto the nostril co\ Cl'l'll \\ ith lint. II' tile 
luxatiun is ouh\artl, tile IJ011e i~ V1 he p1't'S<.,t•1I in IJ\ the 
fingers: a111J a double ~n·adl't.I 1·oller applil•d 1·011111i the 
face. fo redure l11xatw11., of ti1c lo\\t.•r ja''· \\liid1 arc 
11ot \'C'l'Y unfrcqurut, lhc tltu111Us p1·otcrtcll hv a co\t'l'ill"' 
of l~athcl', a1·r to 1Jc tlinist as rar a-t JH1s <.; ihk bt•l\\ l't'~ 
t~w .1aws, and the11 the fi11.~e1·s I.icing rtpplicd 011 tlw out
side ~11' t~1e angle of tl1r ja'', allempls sl111uld ht• 111ado 
tu U1·111g 1t f1ll'ward till ii :tlO\ es a li~tlc. Jt i:s l11rn tu be 
p1·csscd ful'cillJy t.lu\'>11. 

Ofawp11 tatio11. 

t io;~'li1 ~ ·~~l,'.~;,.~s !! ~ ,: :.~ '~; !:~:i~' :;',',',~· ·~.~~'~ ~.~rl ·'· 1 ~~ ;, ,.'.' !',~,'.·;1~ 
the 1t•gu111r111s, so as that tlirJ tall b« lair·!) \, ·i.ri••ht 

lf:i'.;:rJ!~:ti;;,;.::gg~~;:~~~:::::.;~::::rg~~~~ 
'l'ltc f•11lo\\it15 a1·c the gc11cral ·di1wlions fu1· porfilrm. 
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i11.~ 3·nputh11: Tit<' tou1•niqurt is first fo be p1nc('tl on the 
lnn .... t ('Oii\ r11it•11t part of the lirnh fur sernrin~ the larger 
•ll'tr1 it·s: a rilTula1· i11ch;io11 i~ tl1rn to be made with the 
amp;1fating k11if'c (O~. 71) oi· common sralprl, whkh is 
to p:t··t.'i all 1·0111icl l11 t• limli, antl gn·thrnugli thr skin and 
C"l'l l11la1· suli....tanrt•; tlll'Sc at·e 1:i'x t to be cli "i!ir>r tf·cl away 
frnm the mw;rks to surh a tlista11cc as will al l 1w the di· 
'it1('l) rcl.~C's of Ilic i11teg11mr11ts tn cnmc into rontart ove1• 
tht· ~tun1p. The skin thus srparatrd is to be d1·awn up 
from tile muscks, ur tul'll cd bat'k upon them, and kept 
by an assistant in this situation, "hilr the oprJ"ator now 
m akt·s anotl11·1· i11cis iun at the cc.I.~(' or the 1'l' ft 1·ded skin, 
Lt·~1n111ng- rrom beneath, ancl cutting in a rircula1· Uirec
tion 1luw11 to !lie bone. Th<> m11scks arc thrn to be sepa
J'at L• tl from tlic bonr, as the skin bef1u·c wa.;; from the mus
t' I rs, to such a tlistancc, as to enable thrm aftrrwards 
completely to cover the rnd of the bnnr. 'l'hc who Ir. mass 
of Hl'sh is th('n to be kept up from the bunr by 1·drartors 
(fig. i"" '-2 anc.175); the 1>e1·iostrum is to 1.H• di,•itlcd all round 
in .tile pl arc "ill'l'C the saw is tu br applirt1, but not at 

~~I ~~;tL11 ~~~>}';;:~ ~~cn~ 0~~~\11~:f ~:i,~h ~'},~g1~(.rni~~~~1~c~: 
taking especial ca1·c that 1l11ri11g thic; pa1·t of 1111' opcra-
1io11 Hie assistant holdfl the limb with steadines-;. Ir 
the1·r ha\'C b1·en any splinters of bone left thry should 
be i111m11<1iatcly taken :may with pinr1•1·s (fig. 75). The 
J'r tractu1·ii; a1·c no\\' to be removec.I; the princip:'l.I arteries 
d1·aw11 up, aml tird free from the ncrn~s . Snmr warm 
''inc, 01· ntlie1· corc.lial, is to b(' givt>n to the patient. The 
wound is to be rlra1·Pd of blood, the muc;cJrs a.nil skin are 
to be fail'ly laid togethe1· ovrr the stum11; adhrsive plas
te1· allll the r('quisite bandaging appliC"d, the patient taken 
to brd, and the wournl tr<"atrd in the common manner 
(src section on wou 11ds). Unles~ :rny untoward ci~·cum
stancc a1·isl's. a complete cure "ill be thus mac.le in the 
cour-;c of a fl·W weeks. 

Al'ln this grnual statement of tl1e mode in which am
putati!lll is tu be performed, we might nhw lH' expected, as 
i11 our accounts of fracture and Juxation, to go over the 
Sl'(l il l'alc parts'' liich at diffc1·ent timrs come to be ope
rated upon. Such mint1tl'ness, howenr, woulc.I b(' incon
sistent with out· plan and limits, and we shall me1·ely ob
serve, that i11 all cases of amputation the above ruks ap
ply~ that the sut·gcon must .be tlete1·n~incd l>yliis .own ju.dg
ment l'espe-ct ing the pal'ticular pnmt at which a. limb 
.,houlil I.Jc amputated; it "ill of course be rt.•gulated by 
t:nntingl'nCil'S. hut as a lradin~ rult• it ma.y be o~sened, 
what indeed is almoc,t too nh\'lous to l'f'q111rc notice, tl1at 

111 t;:<'ncral as muc h as possil.Jle of the limb shoultl be p1·e

sr1 ·, rll. 
Whrn joints a1·e to br. 011erated upon in the way of ~m· 

llutati•lll. fu1·tl1l'I' ili1·ccti1111' a:·c ncc.l'SSary. ~mputal10.11 
~tt the lal'gr1· joint., ought indcrd, 111 _ever! .111s.ta1lf'e, tf 

1mssil: le, to I.Jc a\·oid<·c.I; fo1· a wound Ill a JO Int 1s, as we 
fo\\'c ah·ea1lv Rt'C' ll, 11l\a1ial>ly harzardous. \Vhen, how
r,·r1·. in ro~1 <:tt'fllH' ll<' l' of abscl~!i<;;rs in these.parts, n1111-

pnund frartu1·rs at the union nl' honrs, rartl'S, 01: ~tiler 
disra,C'8, it beromcs 11eccssa1·y to amputatt- at lhc Jn111ts, 
it will{,(' nl.'<'es!rnt·y, after• first sern1·ing thr arte1·y, to 
makr a r irruLu· incision, as in co111mu11 rast·s of ampu
tatir.n; lhrn 011 rach si1h• of the limlJ anothrr rut is to be 
maiit' in a l 1111~ itud i 11<tl direrti1111, from the joint to tile 
drrnlar iucision, aml i1a .. si11g- tluwn to the bone; the liga .. 

mcnls of tho jninl oro now to be dhldrtl, and the Jim~ 
l'~lllO\'t c.I. If d t:l'in~ the· .,pt·ratio11 any branc!lt'S of nr
trrics have brt·n fli' ii11·,1. the'ie al'C to be takl•n up or se
cured, the \\'ou 1H1 is 10 hr dNt1·r1l of blood, mid the mus. 
clr!il nnd sk in brn 11~l1t 1waUy a111J fail'ly togtthrr. '!'he 
union is tn he cfft'ckd l>y atlhrsin plaslcr and by pro. 
per ba11d agcs . 

W01rnds 01· injurirs of the head. 
Am ong man\ f>J'l'onrn n.'i an.I u11fournl<'d opinions, thii 

is b.v na means th•.· m•J~t 1111rom111on; that wounds of lhe 
hrad ar<' 1l an~r1'l1u c; i 11 p1·011111·tion to the dt•g1·rr ant) rx
trnt in \\hi r h t ill' sl.: 1111 is frart111·rd ... Jt i'i the iujury 
of thr b1·a i11 al nnl" wlii rh is dangr1·ous," and o 'rl'Y of. 
ten a1·c 'm rlosC", th <' Cfllllll'Clinn anrl Rympathy of ~II the 
cxle1·nal an,J in tr rnal Jlarts, lhat tl1l\ br-ain is hu1·1 by the 
' 'Cl')' sli~ht('st injury of thr sralp 01· bnne," \\hil1• the 
skull may hr rxtensiw•ly injured, and the a~-cidrnl be 
compa1·ativrly ti·i,·ial. Affrdin11s of the brain frorn blows 
nr wounds of thr head, a1·r immL•diatc or St'conilan; the 
last are those which dn not dirt'ctly follow tlir i.11jury 
from which they prorerd. but " make their slow iu~itli
ous progress in thr form of a diliease." TIH'y a1 t insidi
ous, brrausr they frequent ly ari'ie to an a larming ex. 
tt>nt in ronsrquPnr.e of a hurt which was at fi1·st dt·t·med 
!'li~ht, a111I sca1·rrly drserving ofnotirr. Thl') are slow: 
for a man, after reriving surh an injury, shall prrh.1ps 
Cfmtinue in sremingly perfect health for more than a 
month, and shall at Jrngth fall a victim to the disordrr, 
whkh has all this timr lain as it w~re in embryo. 

" One snldier. fnr r.xarnplC", shall h;tve his templr graz. 
cd with a ball, shall har·dly know that he is hurt, nr be 
RCll'lil.Jle fo1· snmP time that hr is indis(losccl; shall \\alk 
about for six weeks apparently in pt'rfeC't hralth, and 
then all at nnre shall llroo11 and fall low, brcome sirk and 
wrak: shall at last fall i11t1l coma, 01· awaken in the mo"t 
dreadful struggling dt>lirium. and then expire: anti it 
shall be foun cl, that the pr1·icranium is separntrd from 
the skull, the skull itself black, and the <lura maier in
flamrd, and oppre~c;r,1, with pus. 'Vhilr, on the other 
hand, annthC"I' soldiPr in the same battle shall be sn 
wounclrd with a sabre, that the sralp, skoll and an, shall 
be rut rlran away with a wound even of the brain itsclr, 
and yet the patient rc,capr; or which is more singular, a 
so1llirr woumled with a m11sket-ball, whkh is leftstirking 
in the skull. with much depres~inn . and many fractur~s or 
tht• l>onr. shall come to the hospital "·alking alone, shall 
sufft·r the extrartion of the ball, and all the inrisions and 
pirkin~.:; of the bone whirh such a rac;e rrquircs; and shall 
eat anti drink heartil)·, slrrp soundly, and suffer not one 
ball symptom du1'ing the Clll'l'." 

l\Iost commnnly. howt•vc1·, evrn in these sernnrlary af
fections of thr. brain, a cer'tain llegr·er of sickness, faint
ness, and stupor. immNliatcly follows the stroke, the 
blow, OJ' the fall, upon tloc hea<l. Fl'Om this slat• the 
man 1·evives vr1·y slO\\ ly; a[ le11~th St-'em<.J tn ha\'e re.~ain .. 
r<l his health. but aftr r the fopsr of some week"' perlia~, 
the faintness. sickness. anti giddinrss. rec-ur; tht•n ,·ome 
on fever, delirium, Wt'ight or pain in the head, and enry 
sign 1k11oti11.i; a low inflammation of thf' hr:ai~; thili ~f~~e 
at le.1gth comrs to be succeeded by paralysis, rnsens1b1h· 
ty, and death. 

This di .. ordrr" i~ plainly a disf'a"ed durd mater. and 
an a~scess uf t~e brain/' almost sufliciently e\·idenced 
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by the progre<S of the sym1itom<, but ren<le1•ed doubtless 
whrn 1111 d1<' Slll'li\Cl' o( thl' skull al'ises ··a small, snft, 
purr,-, rl'gularly rirc.·umscrilwd tu1111n1r," not oftl1c C'rysi
in·ldt•1us kmil. for th.tt denotes a 111r1·C' afft.>ctiun of the 
8 air, 1101· a 15uft and fluctuating tumour, for tl11s may 
p1·.,1 rt'd from blood poured uut from one uf the Lranial 
artt·r1e&. 

u The trepan is in this case almost a hopeless opera
tion, anti yet it is tu lrn tried." The intention of opera
ting undcl' these cii·cu1nstanccs is, tu discharge that 
maucr whirh colleca·c.1 ci1hcr between the dura matel' 
a1111 skull, 01· I.let\\ cc11 tliis me111brane a11tl the actual 
substanrc or the b1·ain. gives l'ise to all the dbtres~ing 
a11d alarming S) lll]ltums. When this last is the case, it 
"'ill lJe fouull 11c1·<·ss~U'), nut mnl'ly to tl'l1 pan the bkutl, 
but to pl'il'rC the mc111brant.>. Such an operation will 
usually fu1· a time lcbSCn tlie patie11L's suffcl'l11gs; "but 
oftl'rl he is again oppresst:d, a11d ~inks and dit•s; 01· if he 
li''l'S. g1•t•at fungi ... oone1· 01· later blwot up thl'ough the 
01w11i11i;, and by these, as wcH as by blooll or matter, 
be is at last opptc~scd, aud dies commonly in cunvul· 
siuns." 

The danger in this last case seems to depend upon 
the rx11osure of the b1·ai11 by the opl'l'ation; the su1·gcon 
thrn will be careful not to multiply opt:-nings for the 
di"l lia1·ge of matter, 41

• fur ~he dange1· un one hand, \·iz. 
by oppression and inflammation of tlw brai11, is just 
propot·tionl'd to the delay in opening the head; and on 
tlH' other hand the daugu afll·r· the operation is just 
proil'H'tiourd to the numl.H·r of holt·s." 

'l'ilr immt"diate irijlll'ics of the b1·ain, as opposed to the 
secondary aff<•cliuns abo"c t.lc!;c1·ibed, are di vie.led by !!Ur· 
giL'al \\ ritt•rs into tlwst• of comp1·e~srnn and concussion. 

A. 111a11 fur· rxample, 1·cccivcs a \'ioll'nt blow upon his 
skull, which by its force shall press in pal't of the bony 
dd'<'ncr uf lflt' brain tlirt!ctly upon lhe substance of' this 
organ: Jie immrdiatdy falls dowu in a state of stuprfac
tio11; his pulse and brcal11i11g al'e oppressed, and he is 
canil'tl off i11st•nsil.ilr. ~ow all tliis inju1y ma} arise 
from a fl'ac-turl' of tltt' skull, "hen the fraclul'l·d b1 ne is 
pu(lhed in upu11 the b1·ai11; or it may succeed tu a similar 
degree or dl'lllTSSion Of any part of the l'l'aniun1, €"\'CU al. 
thou;;li not 1he s1nallest dcgn·e of frartu1·e shaH l1a\'C 
bern ocrasiouccl; ir11.1ct"li the fra"turc is not St·ltlum a fa
vo111·able rir('Umst:tnrc. Jn eitliCI' case the affections 
wl11d1 folio\\ rt".'iull trom rompt'l'Ss1. .11. 

Co11C11'isiu11 is a kind of i11ju1·) 11101·c obscure in its the. 
ory, but not lrs"i fatal i11 iis l'uni,rcp1t.'llCC'S. It is an in
tet ual der.tllJ.;l'IOi'llt of thl· l>l'a1u. or ot the nrl'Yuus SJ s
te111, \\l1irh 1l1s~ertio11 canuot t1·arc, allll \\hicli apvral's 
tu Lt• a shork to Lile \\hole, 1·ath1·r lhan an injul'y to any 
pa1 tiruh1r 11al't ul' thl' 01g1111izatwn. 

I 11 I ht· f~11·1111..·1· C'rt"ir, that of' cu111pression, 1·r1il'f nia3 be 
txprrtcd lrom npl'l'atii·n, but thl•t·r is 11ritltl·1· muti\ r nor 
Uht' Ill llJll'l·atillJ.; fo1· C'llllLU!o.Siu11. J11 bUll1C' in!-.tatll'l'S ul 
th<' f.11·11111·, bluod-kltin!;: i!-t imp1·1·i11u"il.) tailed l'ur; in the 
lattl'I', to blr1•tl is i111•rital>ly lo i11c1t'a!-.e tl1e disraM·. 

It is. tlirrl'f111·c a.bsulutet} 11rc1·ss:1r.) to deride eal'ly 
r~ ... Jlr' trng lht• JHTri~t·. nature of till· HJlll'). This tk1 · •• 
81"11. hn\H\CI'. IS nol 111 l"\l'l'Y CRSC Ca"i) t'\ (' 11 to tl1t· SUI· 

gr•111 \\ho llH\) Ji;~' e had fn•1111~·nt upp• ·:·1 umtit'.i of 1111 
Jrn ral1n ·•h..,tn;.111•11, l\lu!)f ul he t-._\IUJI 111 · ,,fiirll at. 
tcud cum11rrs~1un HkC\\tSe at1..01111Hwy toncu::stuJJbj aud 

the rxislencc of depressed bonr, which mus! Co1•m, at 
least i11 part, a case of compres~iou, is not al wa~ s to be 
tletcctctl by external 1·xa111inatiun. 

111 cases of an equirnral or undedded nature, \\h r re 
it is imagined that compression may exist, althuu~ll it ii 
not pcrccptil.tle, it has been advised by a modl'l'n surg1·011 
tu tl'l'pan in many tliffucnt pa1·ts of the skull, in 01 lier 
to ascertain and remove the raUSl' J>l'Oduring thr S) mp
toms. u It often happen~," sa)S .:\Ir. llcnjami11 [kll, 
"that no extnnal mark is to be met with to lt•ctd to the 
scat ul the injui·J; evcu aftu the \\hole head is slrnHcl, 
and examined \\ith tile most minute attention, the c,;,kin 
will in various 111stanccs be found pe1·1'rctly sot111d, \\ itJi. 
out any appeanrncc either of tumour 01· discolouration. 
A pntll' llt in such cil'cumstauces we suppose to be in gl'eat 
haza1·d, from the b1·ain being comprrsscd in nnc part or 
another; unless this compression ls 1·ernontl b) an opr. 
l'ation, he must, in all prohabilitJ, die. In "hat mnn. 
lll't' then is a iu·actitioner to conduct him'irlf? The situaa 
lion is distl'l'ssing; but still, in 1113 opinion, there shuulcl 
be nu hcsitatio.n as.to the line or ro11d11ct a su1·gcon ought 
to 1u11·suc, \\l11cl1 should he quite the 1·e\rrse of ''hat is 
almost u11iVCl'Sally adoptcc.1." Tliis author, in :rnothrr 
t~lace.' ad.tis, "it \\i!I be .p1·upe1· to pcrfu!'m thr fi1·st per·· 
~oration '!ltl1c must 111tCl'IOI' part of tl1e nauium, in which 
1t c:m \\llli "ny }ll'OJ~riety Le made; and to p1·ocC'rtl to 
pCl'lurate eve1·y access1lile part of tl1c skull, till the cause 
of the compression is disco\'CJ'ed." Ilenj. Bell's Sybtem 
ol' Surgery. 

Jn cautioning against such practice as is hrre rcrom
rncnded, wr appeal to the unprrjudiccd judgment of the 
rcat.lc1·, undc1· tile sanction of high authu1·ity. Jt i':I ol>
sel'Vc? liy the cclel>rntetl Pott, " that S) mptoms of op· 
p1·essrnn am no go~d rc~son for· cuttiug L11c i11trgumr11ts." 
And Mr. J. Bell, m lus comment upon tl1c abo\'c obst"r· 
vatiu11s, thus adtlrcsscs his 1·eadt"rs : " l must in a fh"· 
\\'ot·lls cnt1·cat you tu. consider" hither this practice" ould 
l~ad .you. A boy 1s struck by anofllC'r \\ ith a stone, 
hes. tor many ~ays blectling at the nose, comatose, vo~ 
m1tmg, an~ . with ~~ery ball symptom; liis su1·gcons are 
all tl~c w~ult: atl,·1~m.t; the opel'ation, his frit·nds arc 
pleading lu1· a 1:esp1te, when the boy begins gl'adually 
t? i·cco\ er, an<l in a few days is pet'l'rctly J'Pstol'cd. Con. 
sider," out· a.uthur ~oes on to sa3, "if in any ginn 
cas~, tile pa ti mt IJ mg oppressed, and liaYing 110 mark 
ol lllJury uul\\.ardl) upon tile head, you slwuld at.l\i sc 
the ll't'}1ctn; ~'hile a man who had studied mon thr cum. 
mun sense of SUl'g(·~·y than the autlw1·1tirs ofscliool.buok~, 
shuultl yre\·cnt th~s unmeaning upnatiun; arnJ jf in the 
ml'all tune lite ]lallcnt should be entirely 1·clie\'('rl· \\hat 
woul<l bl'C0111c of yuu? Or if you should IJe allu~\Ctl to 

~:~::~~r:~ 11~~~:~t:~.~·a,~!,~~ljda;;1~t"~e1'.~~' to find nothing wi·ong, 
llllll'eli . '' hilc th.cl'e is but one motive for :tppl ring the 

trtyan, '1.z. ~u rl·he\'C the lu·ain from comprC!;"iii;n, '"he. 
thcr t.hat 1s 1!·0111. hlood, matter. 01· depressed bune, the 
111·11u 11 1al tai'.r ul the s111·gcon ought to he, not to pnfo. 

;:,\~~l~~1~~1~.·~~\'1~:~~.~} :~1~:1~~11~l~~cc~~~;.~~~',11t~' ~~ :~~~~~!-'!~g 
~1 do111g too 111u1·h, mt.her than fearful of cffcttin"' too Jittl{ 
111 tlu· "ay tt l opnnttun. ti 1 

- '~ l'. '::.111:111t bt 1tr1· fun ' Jude tliig subjrct, than by again 
ext1ac1111g the l'ulcs of i•rachrn from an author, \\liom, 
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fn m a c.ru~c of lhr l'C'< li!11 Uc nnd rnlu c of l1 is dcc tl'in r s 
an 1 p 1 ·ccrp:~, \\C ln1 ,·r (,fkn fa kr n so much pk<1s u1 ·c in 
tpmti11.:;. ··Jr,'' S<t!s ~11·. J. Bdl, i. th r rc is rln injury in 
t he scalp, n hur t of 1hf' s hull, au intl'1'11al s<'J rn l'atinn of ti re 
fh:1·a ma1c1·, 111· :lll)' inj1 11·y \\ li il'h c11da11gct·s iullamma
ti .111 of the b1·ai11; and if aloug with flrn t kind nf' danger 
thne ar·c ar tually symptoms ,,i.i ch mark inflammalion 
11f t lte brain; we tt·y to Jll'('Yt'nt or modC'l'atr the inflam
h1ati t1 n Uy lilrcdi11gs. H fl11.'l'r is a conrussi r1 n, and the 
pati t' 11l lil'S np1u·e~!:icd, \'oniiting, \\ ith <liflicult lncatliing 
a111\ a slow pulsr, (and this, it may be obsrnctl, is the 
most frl'f(tH'llt, tlin· t t, 01· immediate i11j u1y from a blow 
or l'.tll 011 lhl' lil'atl.) we give 0pi urn, wi11e. and all fn1·ms 
nf stimulants. H llinc a1·c alo11g with this oppres~iun 
rxtcrnal tU:tl'ks nl' inj111·y after an arcillt•nt. such HS might 
t'ausc 1.: xtrnvas~\tion of hlood, 01· th-prrr;siou of the skull, 
i11 sul'h case our duty is first to op('n the scalp, so aii to 
1.>xa1ni11e the skull, and m•xt to tl'C·pan the skull, if it is 
110t sound, \\ilh the hopes of rrliev:ng llic brain." '"If 
11ine is blood, it is to lrn known only by guess, by hav
ing openl'ti the scalp at the place or tlie \Jlnw, in 1!1e ex
pectation or finding a fractut·e of the skHll, and hy next 
11'l'JHlllnin;; tht skid!, in ho11es of finding blond l)ing up
on the sul'f'are ol' the brain. But still, if aftrl' up<'ning 
1l1e skull the patirut should lie romatose ~rnd oppl'<'SSl'tl, 
it hting plain ltc nrnst di.:- if not rrlh·vrd; nnd if also from 
the t1·11siun of 1l1r tlura matc1· WC' suspect tl1crc is Ulontl 
uudrr the tll l'll'lhl'am·; \\e must \'e11h1rc to open it also, 
in linprs of rclil·' ing tlir bJ'ain. If nrnttr1·· lying upon 
tlte sul'l'arc is tliC' cause ol' comprrSsion, it\\ ill be known 
hy lite. p1·nio11s i::ymptom.~. li_y q11irknt'ss of the puls(', 
J1(':Hl·nCl1l·, lluslw.c\ face, tu1·gid eyes. Cordr<l feeling in 
thC' l!Pad. nml all tlw otlirr signs markinp; an i11Hammalion 
oftltc brain. Aud if afkr ~II 1hrse symploms, shi\'c1-iug, 
Ja11guo1·, faintings, slight Yo111iti1~_gs, a1ul driil'ium. rome 
on. \\(' a1·c !-.m·e ol' tlic rnsr. 11 tht·1·<' is found a fi ssure 
of tl1e skull-, lliat fissure is not itsrll' the C'ausc of da11gC'r, 
lJ11t it is the m~u k of tl1~1t lkg1·<'c nl' injnl'y whicl1 may 
liaYC p1·otlucct.l t·xtl'a\'asation: it also marks the place uf 
thC' Yioll'nrr, anfl points out wl1<'l'e \\Q !-- linul<l aJ lply 11ic 
tr,·pa11. A fissure is uot nf' itself a motin fo1· trrpan .. 
11i11g tli.:- skull; but if with the fissure thr patirnt lirs up .. 
i11·c~scd. tliru 1111· oppn'ssion is thr mark of dangr1·. per
lrnps 1'1·om t•xtrantsat<·d !.>lootl. and thC" l'ract111·e or fissure 
of' tin! skull ma1·ks tlic point on which we should apply 
Olli' t1·q1a11. 

"Wllt·n the bones arr llirt'rlly pressed rlown by tlie 
lilow, 0111' way or prorec<iii1g is '('l'J plain; ii' the lrnnrs 
nrc movc:-tlll<'. we misc tl1l'll! gl'nlly up: ii' they srrm to
tally tlisc ugaged, we pirk tlirm away: if the Lones arc 
lucked in "id1 11He anothr1·, :-tnd pressed 1111dt'r lhe sound 
skull, "e c11t one nnglc with the 1rcvan, a111l that enables 
us to r•aisc the 11<-prl'ssnl ho11r. 111 all ll1 is operation we 
shoult.I ht' g<'ntk, anti rathn J'('Sl'l'nd; for" !1t~ n bloocl 
has cornrrtl the whole skull, from the !:ifl!;)ittal !Sutun, 
quit<' to the prh·ous bm1r. it has all brcn t:\·acuatrtl by 
onf' siuglc npt'ning, and tile patient san:- d. \Vhcu theJ'c 
l1as hceu p11~ geJtcratcll iu gJ"eat. quantity, rrnl much of 
the 1lul'a mater de~arhcd, one sing le prl'l'nration lias 
1Je<'n s ufli r iC'llt. 'Yl1cn pie{'('S of skull ha\'C bcrn ~ppa
rently so tlctac ltccl l'rorn their m<'mbra.nes, that lhev ha' c 
s.ccmeil irJ'elJ·ic,·ably lust, tbey J1a1•-c 11of\\ilhst:\mli11g 
l!red aud u"aled, cs11ccially in youug J>aticnts; and often 

wh r n t he Gcpres:-,ion lrns scC'rnetl so grC'at l11at Hie sur .. 
g ron has nrgltCtl·tl to rnist· it. n1· lias lit•r11 !io difli r ult to 
rai s t• that he l:ao;; f'orsak<.·n it, the patirm l1as liH·d 11ot
wifhs h11uli11.; tl1r gre~'t oppnss io11, <ind been ll'Slol't.' d to 
p('t·frctliealth.'' 

Brl'o1·c making up _ltis mind on the 111·01-n·r tt·ratnw1 1t 
of i11jul'ies of the l1c·ad, the l't' iHln hlitl lJcltn co11s11lt .i\Jr. 
Rnot, Mr. Abernethy, a11d tlte article 011 this sul;jclt in 
Coo1w1 's Dirliona1·y. 

Operation. The np<'1·ation 11f trrpanning will nf'Cl'SSa
rily .rn1·y,. arcon.!f1!g to lite cirnm1sta11rt·s uf thr rase; 
the full!!Wlng arf' g1\'('n as thr t;f'11rra l J'ules of pl':ll't1re: 
After tit<' heat.I is sh;wecl, an i1wi.sion is fi1·~t to ~c m;1dc 
through tl1e. integuments, in SLH'h a f'o1·m as tu enaUlr He 
su.1·gron, whrn the 01H~r:-1tio11 i:-t O\'CJ', to b1·i11g tlie t<lges 
nl the wouml as ll<'Cll'ly as possiblf' togt'f.lie1·; \\·he11 ihe 
part !ins hcrn fixl•d upon fin· tlw ;ipplicatiou oftlic i11~11·u
nu•11t, so mud1 of the skull is to lJl' 1k11ud1·'d of it~ J>l'l'i· 
cra nium by a raspatoryt (fig. 15) as will :tllnw t11l' tre
phi11e (fig 14) to Ue fixt·d; a hole is to br mntlr fu1· the 
prrf'm·atiw, of sufikit-11t drptl1 to fix thr rrnll·al 11111 of the 
trrpliim•, that the sa\\ nrnJ lie Jll'<·nnktl from ~lippi1 ,g; 
"hl't'1 tl1r sa'' \\01 ks stl-:ulily autl scru1·1·ly, the l'01lf·,1l 
pin of the 11:eplii11c may \Je rrmoHd; the saw is fl'olll Um~ 
to time to be taken out oft lif' g1·00\'C, and c h:nnetl b) the 
!Jrnsli (fig. 15). D111·i11g tlt1· 1u·og1·rss of 1he ope1·atio11, 
the tlepllt ol thr gl'flo\' C ouglit Lo br examinul; if' one 
pa1-t is a g1·rl1tcr t.lrpl II tha11 a.nolhr1·, tilt' p1·cssu1·c tn lie 
111ade pl'incipally un thC' opposite sidr. The opPrator 
must often t>Xamine wht'tllf'r the piece is luosr; wtum it 
is per·ceivt>d so, it n111~t be sm1ppccl away by tlie forceps 
(fig. 16) or lcvato1· (fig. 17), for the sawi11g sl11111hl ~y 
1i-1 JD('ans be cn11th1uC'd until it is quite detachrd, lest 
the mrmbrant's uf thr lJ1Hin HI'<' injurr.cl. "hen, after 
the )lil'CC' of' bonr is cxtn1rtrd, the innC'r ctlgt·s of the 
Jle!'fnrat.ion appear rngg<'d, they arc to lie c1u•efully 
smootllt'd by the lrntinila1· (fig 18). The deprcssctl 
}JOl'tion of the bone is now to be r·aise<l \\ith the le\'atnr: 
if tli<'re are any pa1·ts of bone totally disrn.i;agcd, they 
al't' lo I.Jr pi,·kt-d away, extravnsated blr1od let out; and, as 
nbo,·r-mrntioned, if blood 01· matter is conta111rc.J u111ler 
the t.111ra mater, this mcmb1·auc itself is to h<' punctured. 
From the extent of the frartu1·e or llr1wessim1, it i'i somr
timcs uecef;suy to make 111or1• than one prrror·arion: in 
these rases they ought to bl" made to 1·un into Pach other, 
iJ1 QJ·der to prevent the n<'crssity of' t.llvitling i11tc1·mrdiate 
spares. After the ohj<'rt~ of tile oper·ation at·c acrom-
111islicd, a pled~rt nf lint, cifhrr dry or wilh some t;imple 
oinlmrnt, is to be Iaill un tl1c wound in fl10 duJ'a mat.er 
(p1·ovided that mem!J1·anc• may havr bt'l'll puncturt'il): the 
edges of tl1c scalp al'e thrn to Uc brought up as 11eal'iy as 
may lJe tog('ther, and a11otllf'·1• J;fN>:c of lint laicl al •111g the 
outn \\loui1d; some fine Jinrn is 10 br r.L~ced orrr the 
wl11M, and the pal'ts secur·ct.I by }J11opcr bamlaging, or by 
a rommon night-rap. 

At "''e1·y dl'essing tlie purulent matt1·r is to br carr
fu1ly absol'bed bv a spongr: tl1e wound ;., to bl' trratrd 
upon the same iH'inciples aq wounds in general.; and 
Shnulrt fungi arise out of its rdg1·s, we ar~, acrnrding to 
thri1· natu1·e and extrnt, to attempt tl1e1r rcnv1val by 
causfir, l.J)' f'XCisiun. 01' l;,~atul't'. 

Of i1!ft1rnu11a.tio11, it.~.c~uU"ac_te1·s and.wtrictirs . . 
Inflammation may lie d1vnled rnto 01·<l111<U')' , L o ustit~· 
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tional, and speci6t'; tho first <ler .i~ant fo1· its production 
tipon those suscrpti .... i~ities whirh i1~ a greater or infcrio1· 
degJ'ee a1·e. common to eve, ; indidtlual, the secoml pro
ceeding from a n'!culia1· tendency to disorder in some 
co11stitutions, the last always arising from the a11plica
tion of a particula..r exciting ..:ause. 

For example. rrc. that kind of vascular irritation 
which constitutes the inflamed state, and wliich has l.ieen 
the sul.ljt-ct of inquiry in another place (see MEDICINE, 
Sect. Plilegrnasiw), all az-e obnoxious, provided the ex
citiug cam~e acts with sufficient power: Out those inOam
mation!:I that are called sc1·ophulous, although immediately 
excited by the same powers which are productive of com
mou inftammatoa·y action, will not in all individuals follow 
upon th~ application of such pnwcl's; such then fur·nish 
exaH1plcs of constituti 1ni.al inflammations. As an instance 
ol' tht' thi1·d 01· s1_)ecitic inflammation, we may adduce the 
vencr·eal disease, either in its first introduction into the 
sys1t-111, or in sevel'al of its sccondal'y stages. 

As all these diso1·d1·1•efl states bave something in com .. 
tnon, ''hilt- at the same time each is distinguished by its 
separate chal'acteristic, so the rules of tl'eatment in re
lation to th('m a1·e both grneral and 11articular. 'l'hus 
the obsel'Vatinns which a1>ply to the management of a 
commun at ;ess (the nsult of inflammation), ap]>ly 
lik{'wist·, to a C'ertain extent, to one 1·esulting from the 
Yenrrcal vil'lls, while the requisitions of this last are 
ful'thrr l'rgulated by the peculiarity of its exciting agent. 

We s l1 all first. thrn treat of rnmmon, secondly of con
stituUon(l.1, thirdly of' sprc1fic, inflammations. For the 
symptoms, prug11ess, tcrmin~ti<111, antl medical treatmt'\nt 
of in1lammation, consult MEDICINE. It is the si111ple 
surgr1·y or this disortleJ' al.':'!ll' that remains to be noticed. 
Thr local appliratiouR suited to the repulsion, or, as it 
i.q ter:hnic:dl.) CXJH'CSRed, resolution of ~Jl inflamed sur
face, when the inflammation is rof the activ-b vr sth('nic 
kind, are the different preparations of Jead dissoht::d in 
vinegar, mild exp1·essed oils, or simple ointment. The 
first of these is often most rnnveuiPntly employed in the 
shapr of rataplasm, madr by mixing the dissolved lead, 
Goula1·d's extract for example, with crumbs of bread. 
This a1>pHcation ought to be constantly 1·cnewed, and 
ke}Jt on the. part cool. Lt>ad is sometimes applied in 
combination with simple ointment; this, howr,·er, is not 
in gcnrral 1:li~ilile, as the action of the lead is in some 
deg1·ee blunted b) uniting it with oily or unctuous sub
stanc~s. 

Local blood-letting by leeches, or by cupping and sca
rifying, is sometimes necessary, in order to reduce the 
inUamed state; and :tll heating) 01· otherwise irritating, 
ap1,lkatio11s to tile diseased pal't, are to be assiduously 
gua1·ded against. 

Jn passive, asthcnic, or indolent affections of tho in. 
ftammatory kind, it is sometimes nccesary, even while 
the inflammation continues in its first stage, to treat the 
complaint with local as well as general stimuli. In these 
cases we avoid cold applications, leeches, saturnin(' pre
parations, &c. anti order· warm and large poultices, 
made with linseed and oi l, frequently renewed, fomen
tations, the infusion of whitr pop11y, or uf chamomile 
flowers, and sometimes e\'en volatile embrocations. 

WhN1 the suppurath•r Rtagr of active inOammation 
has rommcnced, the rcpell&11t ap[llications a1·c likewise 
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immeuiately to be laid aside. Action is ~ow not to be 
checked but encolil'aged; warm fomentati ons arc to be 
applied;' poultices mat1c w~th brc~tl anti milk, witb ~ 
small quantity of lard or simple ointment, a1·e to be re
sorted to; these are to be laid upon the part soft. anil 
warm, and very frequently to be renewed. Sume~1mes 
wlien the suppurative process seems too tard.y and 11Hlo
lent, it may be necessary to add to the poultices some of 
tl1e heating or 'stimulating. gu1~s, such as_ galbanu~, 
wliich may be made to umte with the poultice, by ths
solving it in the white of an egg. 

The completion of the suppu1·ative process, or the foll 
formation of abscess, is known by the cesia1ion of throb
bing, and other symptoms of supJ!uration, and by the 
pointing of the tumour, as well as its change of colou r 
from a whitish or yellowish appeat·ance. Sometimes 
when the tumour is not t.lcep seated, the fluctuation ot' 
mattc1· is evident. 

rrhe methods of opening abscess are by caustic, by in
cision, or by seton: the fir~t, although still employed it1 
some sprcies of tumour, i,q at presc11t by no mrans iu 
common use; it is more painful and insecure than the 
mode by incishm. When caustic is employed, a 11iece of 
sticking.plaster is to be laid on the tumour, with a hole 
cut into it, into which the caustic is to be introduced, and 
retained by ]>laster and bandage, until it has made an 
opening through the integuments of the tumour, which, 
generally, will not be till some hours after its applica
tion. When an eschar is formed, some emollient oint~ 
ment is to be employed to soften an<l separate it. 

When the knife is employed, all that is necessary to 
attend to is, to avoid any considerable blood vessels, to 
make the opening large enough to give f1·ee outlet to the 
matter, aud at the most depend ing part of the swelling. 

'Vhen a seton is used, such an instrument as repre
sented in fig. t, may be threaded with glove1·s' silk, in .. 
serted at the upper pa1·t of the tumour, and passcll out 
l\t the uuder; and the matter of the abscess thus allowed 
gradually to discharge itself. Dry liut, changed once 
or twice a day, is the only dressiug nccessa1·y in a com
mun abscess. 

When an inflamed part, instead of thus 1iassing 011 

into suppuratiou, becomes gangrenous, the external ap
plications are required to be of a stimulating nature; 
such as solutions of sal-amrnoniac, &c. in general, ho\\."· 
ever, the arrestiag of gang1·ene is to be trusted to inter .. 
nal invigorating powers, and keeping the part clear aml 
rlean. When mortified. parts lie deep, and a1·e not 
thrown off lly the living cne1·gy of the st11Toundi11g sur
face, it is often necessri1·y to make incisions into the skin 
for the purpose of remo,·ing them. 

Of 1tlcer. When the ischar or mortified part has been 
scpa1·ated, the s~re ~·emains in the form of a simple 11u
rulent ulcer, wluch 1s one of the most common objects of 
surgical 1n·acticc, the treatment or which is entirely re .. 
solvable into tb.f' means of ass ist ing nature in her endea
vours to procure proper and healthy granulations of 
~cw flesh, in pl'evt>nting morbitl luxuriancy. anti dispos. 
111g to an even and clear cicatrization. Various methods 
ha~o bren had rccours~ to, in 01·llf'r to acco mplish these 
?bJeC~, c;uc~1 as t.urpentrne •. w,ll'm ~timulatingointments, 
111 conJun~hon with me1T11r1al pre1JarationS; as an rxam. 
pie of winch, anu as the best ap1ilication of the kin~, we 
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may notice the common basilicon ointment of the shops, 
with the red-precipitate powder. But the management 
of obstinate ulcers has recently been abundantly farili
tatcd by the employment or simple adhesive plaster, 
which is cut into strips, an<l laid carefully, firmly, and 
neatly, over the whole ulcerated surf' ace; these, where it 
can be used, to be assisted by bandage. Thi3 practice 
was first genc1·ally introduced by Mr. Baynton, and has, 
with j ustlcc, been 1·anked among the highest impro\'e
ments in modrrn surgery. At every dressing of an ulcer 
thus treatt'd, the sore is fi.r8t to be cleansed by sponge and 
warm water; if, notwithstanding the uniform pressUl'C 
of the plastel"s, fungous excrescences arise, they may be 
touched, when dressed, with some kind of cscharotic; 
the edges of the ulcel'ated su1face are then to be brought 
tJP as near together as the loss ot substance will admit 
of; an<l the stl·ips of adhesive plaster separately J>assed 
OVl'l' thesore, till it is entirely covered. Over this dres
sing common cerate spt'ead on linen may be laid, and 
the bandagrs then applied. When the ulcer is attended 
,,,.ith much inflammation and swelling, the management 
of it fo1· a time is to be solely entl·usted to warm and 
stimulative poultices. One of the most efficacious mate .. 
rials of which these may be constituted, aud one of the 
best applications to obstinate ulcers of the leg, whlch 
are often attended with crysipalatous inflammation, "is 
the grounds of stale beer. 

Thus far of ordinary inflammation and itsconsequen .. 
ces: we now proceed to t1·eat of this state as connected 
with, or modified by, a peculiarity of constitutional dis
JlOSition. These kinds of inflammation are pe«Uliar 
in theh· nat111·e, and confined to cel'tain parts of the 
system. 1.'lius, inflammatory ·disordo1·s of a sc1·ophu
Jous kind invarial>ly affect secretory surfaces and can
cerous inflamm:.\lion~ which are near-ly allied to scro
phulous, al'ise always in gla11dulal' parts. Suppose, for 
exampk, the breast. of a female to be subjectcu to the 
causes of inflammat10n, the operation of such causes, if 
applied at a cert~in ti!".e of li~e, or u_nder circumst~nccs 
of cancerous pretl1spos1t10n, will end rn the production of 
true cancer; the nature or the inflammation from the 
first being peculiar: while under circumstances of free
dom from tile cancerous tendency, an equal degree of ac
tual inflammatlon may prc,'ail in the breast, without 
haviug a11y peculia1·ity in its natu1·e and progress, or 
wilhout demanding a specific mode of treatment. Fur
ther, ernn in an individual p1·edisposed to cancer, inflam
mation or a part which is not glandular, will, by Cfmse
qurnce, not lJe ca~1cc~·ous. ~Vhat, the~efore, w~ have de-
110111inate1l const1tut1011al 1nHarnmat1ons, are 111tlamma
tions uf cr1·tain parl!=i, and thus branch out into distinct 
tliseases. We shall he1·e only notice the two p1·inripal 
nflau1mations from a scrupulous diathesis, although ev( ry 

sccl'etory su1face is olmoxi!)u~ t.o the affection; tliese are 
white-swelling of the knee-J1Hnt, and lumbar, psoas 
alJscess. 

White-swelling. This disorder is most frequent in the 
knee joint, anti indeed the name is usually mac.le to <lenute 
a disease of this part. 

Symptoms. Pain in thr joint, especialJy on motion, or, 
when 1t 1s in a lient position, swelling, which gradually 
au,gme11ts, with an enla1·gcrnent aud varicose appearance 
uf the cuticulai· veins; wltile the joint swells, tile parts 

2 

below become either diminished or all'ected with an mde. 
matous enlargement, p~wt1al suppurations, which break 
aml forn1 abscesses at dift't!r~nt poiuts; gradual decline of 
thr patient's health, hectic fever. Sometimes the pain is 
more confined, a11d it is often then more acute; at othe1• 
times the. 11ain and swelling al'e from Ute fu·st diffusell 
through the whole extent or the joint. 

Causes. White-swelling is a scrophulous i11flammation. 
In those cases in which the enlar·gementof the joint com
me11ces with the pain, the pain ilself being more diffused, 
the p1·imary affection seems to be an inOamed state of 
the capsular ligament; in other cases the disease is per
haps originally seated in the bones. Mr- B. Bell has de
scribed the.se different species by the names of rheumatic 
and scrophulous; but the fact is, tltat they both depend 
upon the scrophulous diathesis: and it has been well ob
served by an al>le writer, "that between acute rheuma. 
tis.m and white-.swelling, there is no sort of analogy, 
neither as to their causes, their symptoms, their termi
nations, their proper method of cure, nor any thing else.'• 
Dr. Rei·<lman on White-Swelling. 

Trwtment. Both in the medical and surgical treat
ment of all scrophulous inftammations, it muse be recol
lected that they partake more of the asthenic than the 
opposite character. 'T'l.u1s in white-swelling, however 
violent the inft.ammation, or urgent the pain, blood-let~ 
ting, general or local, is seldom or never adviseal>le. 
Blisters, warm fomentations, and hi\thing, volatile lini
ment, the counter ir1·itation of caustic issues, mercurial 
friction, nou1·ishing, but not irritating, diet, good air. 
'Vhen suppuration has taken place, "soft and easy 
cl1·essings," warm poultires, small doses of calomel with 
opium. Cicutaf Amputation of the limb, which is often 
the only resource of the surgeot1, yet it is not indiscri
minately advisable, on account of the patient being, in 
some instances, too feeble and diseased to admil of tbe 
operation. 

Symptoms. '¥a~:"~ert~; fosi~~: '::1~f~f18~foes not, as in 
lumbago, affect the muscles of the loins generally, but 
passes rather upwards in the direction of the spine, and 
downwards in an oblique direction, towal'ds the inner 
part uf the thigh. After the existence nf thi~ pain, for a 
longer 01' shorter perio1I, marks of suppuration come on, 
and a tumour gradually appears in the groin. This il!I 
to be distinguished from hernia by a recollection of the 
preceding symptoms, and by the flaccidity and fluctu
ating feel of the swelling. 

Causes and seat. This disease appears to be an in
flammato1·y affection of the vertebral ligamrnts, orca
sioned by sudden alterations of temperature, blows, or 
any viol.ence done to the part, and other causes uf in
flammation: It terminates in 8uppuratiun, which runs 
along the sheath of the psoas muscre, and thus ap1>ea1~ 
in the groin. 

Treatment. This, to be effectual, ought to commence 
with the commencement of tbe disease. 'Vhen matter 
has formed to any exte11t, the malady is higlil) dan~er
uus. Blisters to the foins, volatile embrocations; very 
small doses of cal11mcl, with opium or hyoSC)amus. 
When a tumour has for·med in the thigh, whirh conti
nues to inrrease, it is to be npeoed. During the subse
'JUCnt discharge, the patient's strength is to be carefully 
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supported, by nourishing tliet, wine, opium, bark, anti 
pure air. 

On the subject of white swelling and psoas abscess, 
consult Mi•. Al.Jernethy's works. 

Of cancer. Cancers, previously to their appearing in 
the fol'm of ulcer, are trrmed orcult. An occu1t cancer 
is a schirrnus swdling of a gland, attended with lanci
nating pains, which state of pat·ts often exists for so~e 
timt- IJefore ulceration or open cancer is produce<l; tins 
last, however, sometimes appears without any previous 
schil'rosity. The symptoms of cancer will be best de
Scl'ibed by tracing the usual progress of a cancerous 
bt·east. A small knotty tumour· is generally first pH
ceivetl on some pa1·t of the mamma; this conti11ues neal'ly 
in the same state, perhaps, fur some months: it at length 
inc1·eases, and a pain is ft:,lt to proceed from it towards 
the axilla; the integuments gradually become tliscolou1·· 
ed, and at length nlceration is formed. 

Causes and peculiarities. There has been much tlispute 
whether cane~•· be a disease of parts merely, or of the 
system: all, however, that ought to be un<lel"stood re· 
specting the general nature of cancer, is, that a su~
ceptibility, as we havf' above endeavoured to explain, 
exists rn some habits, aml especially at certain periods 
of' life, to this malady, which in such habits may be in
duced by the same causes which occasion common in
itammatiun. The usual time for the fo1·mation of can
Ct•rous mamma is when the mense~ disappear. Previous 
to this period, swellin,r;s of the breast assume more of 
the sc1·ophulous r.haracter. 

Treatment. Cicuta has been much extolled as a remedy 
for schirrus; faith in its virtues are, however, gradually 
declining. It may be combined with small doses of calo
mcl. Mercurial ointmf'.nt to the pat·t, volatile embroca
tions, not too stimulating. Lacassafcetida has been em· 
J>loyed as a lotion in occult cancer with seeming IJenefit. 
If the disease advance, no cure can be expected I.mt rrom 
operation, which should be had rerom·se to ea1·ly, pre. 
viously to the extension of the disease into the contigu. 
ous glands. 

Operation. If the skin be sound, a longitudinal or 
transverse incision, according to the shape of the tumoul', 
is to be made with the scalpel along its whole length, at 
a small distance from the nipple; this incision is to pass 
through the skin and ccllula1· substance, and while the 
patiPnt's arm is ex~ended, the mamma is to be carefully 
dissrrtcd from the integuments aml pectoral muscle; all 
the glan1lular substance should be detached, although 
only a part be the seat or the disease. In closing the 
integurnrnts after the completion of the operation, the 
twisted suture may be employed, assistetl by stra1,s of 
adht>sive plaste1·; a plcdgct or simple ointment is to be 
laid ove1· the part, covered by soft line.n or tow, and the 
dressings are to be l'etained by appropriate bandage. 

Whrn the operation is performed, after the existence 
of the disease for some time in an open state, it will of
ten be nrccssar·y to rut away a considerable portion of 
integument: the incision may, in this case, be made of 
an oval form; and if the axilliary glands be found schir
rous, the scalpel should be carried on full into the arm
pit, and the indurated bodies carefully dissected out. 
When the operation is over, the divided edges arc to b" 

brought up as nearly to,e;ether as possible, and dressings, 
and bandages applied, as in other similar wounds. 

Vwereal~ffection. 
The venereal <lisease is au example of that species or 

inflammation which we h.arn called specific. It appears 
in two forms. To the one is more generally applied the 
denomination of syphilis; the other is called gononhrea. 
''iruleuta. These affections are im<t_t;ined by some to 
01·iginate from the same specific voisu11; by othe.rs, .the 
cause productive of true sypliilis, a~d that oc~as10nin_g 
go11unlirea, are supposetl to be of a ddfel'ent kmd. This 
last is pel'liaps the best foundrd opi11ion, \'iz. that the 
matter which, applied to the genital organs, prntluccs a 
tlischarge from the ureth1·a, calletl gonon·hcea, is not 
capable, under any circumstances, of producing tl'ue 
vc11c1·eal ch an ere. 

Sym11toms of gonord1rea. A peculiar itcl1i11i; and 
smarting sensation about the extremity of the u1·ethrap 
attendt:-d with some feeling of stricture 01· tightness; this 
is succeeded by the appearance of mucus about the ex· 
tremity of the penis, which soon increases in quantity: it 
is generally of a brown appearance, is attended with 
more or less smarting upon tlischarging the urine, and 
with nocturnal er·ections. Sometimes the lymphatic 
glands of one or both groins become inflamrtl, enlarged, 
and thus form bubo. The time at which the symptoms 
of gonorrhcea make their appearance is variable: some
times the disorder will follow impure coition in the space 
of a few hours; at others it will be scvc1·al days. 

Treatnicnt. In tht> fil'st and inflammatory stages, de
mulcents largely ti rank, such as tlecoction of linseed, so
lution of gum arabic, tragacanth, &c. Mild purgative-Et, 
such as manna and senna. Opiates at night. Bathe 
the penis in warm milk and water. Satu1·11inc lotions. 
If from the too precipitate or early use of ast1·ingcnt in·· 
jections, or from other causes, the inflammation extends 
itself to the testicles, causing pain and swelling of this 
part (hernia l1umoralis,) the scl'otum is to be supported 
by bandage. Leeches are to be applied should the inftam
matiim be violent, and the testicl es are to be preserved 
constantly moistened with a solution of sugar of lead, or 
some other saturnine prepa1·atiu11. For the swelled 
glands, friction with merrurial or common ointment and 
camphor. Volatile cmLl'Ucation. If the inftammation 
canuot be repelled, the s11ppu1·ative Jll'OCl'SS to he solicit
ed by bread and milk ponltices. If every symptom of 
the disortler go off, with the- exception ofa white mucous 
disc lia1·gr. from the urethra, wliieh continues notwith
standing the use of astringent injection s . give tincture of 
canthrari<les in graduall) augmcntt>d doses, whi ch will 
be for the most part found morn tflirarious tha11 the bal· 
sams generally employed for this puqwse. Should still 
the discharge continue, and, from the unusaul a11pcar. 
ance in the stream of Ul'inc, a stricture in some pat·t or 
parts be suspected, introduce lwugif's. 

Symptoms of syphilis. True SJ philis is perhaps inva. 
J'ialJly introdured into the system through the medium or 
chancre, unless in cases where it is trausmittt"d from 
11a1·ents to r liildren. Chancre is a small ulcerat.- d sore, 
occasioned always by contact ot' cuition. Thi&, when it 
appears. on tile penis, is frer1ue11tly foll owed by an in4 
flammahon an<l enlargement of one or l>otl1 groins· these 
if neglected, 11ass on to suppuration; ulc<i·s on the ton: 
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s1ls succeed, '1.-ith e1•u11tions of lhe skin, especially about 
the rooh of the hair; at length conrn on pains in the 
bones! which a1·e often highly cxcrutiating, antl although 
sometimes takrn for, arr to be Uistinguishetl from, rhcu. 
matie SWl'llings1 hy their I.icing rather in tile centre of 
the bones, and <.kep SPatetl, than in the joints, and SU· 
]>Cdicial; lly their nnt being accompanied with fever 
rqui\'alent to the \'iolence of the pain: by the absence or 
that gc•nrf'al swelling of the soft pat'ts which attends 
i·heumatism, and sometimes by a ci1'cumsc1·ibctl swelling 
cxh'<'mely painful growi11g up from tlie bone. 'Vhen 
any doulJt exists respecting the nature of those ulcers in 
tl1e tonsils, throat, &c. which a1·c susprcted to be vene. 
real, they may generally be decided such by their pecu
]iar coppny appearance: they al'e likewise, in grneral, 
more ci1-cumsr1·ibed than other ulcers, and theil· edges 
have a pecuJi:w callosity. 

1'reatme11l. Mrrcul'ials ginn in such a form, am1 in 
such qua11tity, that what is called an alternative kind of 
action shall be fur some length of time maintained in the 
system, without occasioning salivation, is an effect from 
mercury, which Appears always to defeat its own object. 
Chancres on the penis may, if the application be made to 
them a very sliu1-t time after their }ll'oduction, be totally 
dcst1·oyrd by caustic, and the absorption of the vn·us and 
consequent disease thus prevented. When the swellings 
in the groin are first perceived, they are to be kept from 
enlarging L>y the vigorous application of mercurial oint
ment, which, if not inconvenient, is perhaps the best and 
surest mode of introducing this medicine into the gene
ral habit. Fo1· other preparations of mercury, see MA
T.EUJA MEDICA and PHARMACY. With respect to the 
time of co11ti11uing me1·cury, it may perhaps be laid 
tlown as a general rule, not to discontinue the mPdicine 
until two or three weeks al'ter the apparent <liscontinu
aoce of the disorder. Secondary affections, from the 
''cnereal action not having in the first instance been en
tirely subdued, are extremely frequent, and are always 
formidahle. Opiates, sarsaparilla, and, recently, ni
trous acid, have each beru jutlged specifics for venereal 
affection; but it is now lll'elty gene1·ally supposed that 
they merely act as auxiliaries to mercul'ials. 

r.rhere are some other affections that were not noticed 
in tlic article MEDICINE, which depend upon a specific 
poison, and which, lhongh constituted by a species of 
cutaneous imllammation, are not, like the exanthemata 
of authu1'S, preceded or accompanied by febrile irritation. 
rn1c cutaneous eruptions which require to be noticed 
here, are the annulus repens, the tinea, and psora. 

.8.mml11s rcpens, ring-worm. 1.'his is a prurient erup. 
tion formed in a circle; it affects children, a11d is thought 
to be constituted by small iHsects. These .l\nimalculre 
Dr. Darwin supposes may be rather the effect than the 
cause or the e1·uption. 

Treatment. Metallic or vegetable asll'ingents in so
lution, suck as nut-galls or white vitriol. The white 
p1·ecipitate ointment is pe1·haps equal, if not superior, 
in effica ~· y, both in this and the two following complaints; 
the head to be covered tlul'ing the cure with an oil-skin 
cap. 

Tinea, sen/cl ltead. This eruption commonly breaks 
out al>out the l'Oots of the hair; it appears in small ul-

cers, which Ill times srrr•d onr the whole head, an4 
pl'odnce friable nusts. 

The secretinn or tho contagions matter, upon which 
this disorder dt•pcnds, is generally excited by poverty of 
diet, uncleanliness, and other mismanagement of infants. 

Treatment. Shave the hea<l; wash tho surface first 
with warn• water anti soap; white precipitate ointment· 
tat· ointment; a solution of corrosive sublimate; generou~ 
diet, cleanlinl'~s; S'11aJI doses of calomel. 

JV". B. A mildrr disease than tinea often breaks out 
on tho face and !wad of vory young rhildren: this (crosta 
lactca} is not infectious. It is to be treated by keeping 
t~rn child clean~ cool,. a11d mucl~ in the air; and by sprink-
1111$ tf~e ~rupt!on with calamm.c Jl?wder, if necessary, 
wh1clr as hkew1sc the best application to those excoria
tions of the skin which are a1it to break out about the 
genitals of inf'auts. 

Psora, itch. " Small pustules witl1 watery 11eads, ap
pearing ti rl-it 011 the wrists and between the fingel's." 
" There are two kinds of itch, that whi<'h appears bc-

!7i~e~1!~~~~~7s as:~u~:~ j:!~~~ ~! t~~e~:e;ra~:~', e~:c~:~i 
over the other pal'ts of the body. The latter is seldom 
thought to be the itch, as it does not easily infect even a 
be<ll'ellow, and resists the usual means of cure by brim
stone." Da1·win. 

Treat111ent. Sulphur ointment; mercurial corrosin 
sublimate in a very wrak solution; whit~ precipitate 
ointment; sulphur taken intel'llally. 

OJ indolent 1"1nour. 
Tumours which arc not necessarily or in their origin 

atten.ded by intlamnrntion, are called indolent; these 
morbid enlargements of parts are 1>rindpally seated in the 
~ellular membr·ane: they ue diffc' rently named, arcord
~ng to the nature of their contents. When thH swelling 
ts made up of a substanre of the consistence of fat, it is 
denomtnatcd steatomatous; if of a firmer consistence, a 
sarcomatons tumour. When it is filled with a substance 
about the cousistence uf honey, the enlargement has 
been called a meliceratory tumour. The name arthcro
matnus is ap]>lied to those swellings which are consti
tuted by a substance of a harder kind. Sometimes the 
contents of tumours are formed of a coagulable fluid, 
when .they are termed hydatids. Ganglions are swel
lings in the hursamucosre of joints. 

'l hese tumours may be removt>d by making an open
ing with a lancet, if their contents he of a fluid nature, 
evacuating such fluid, and afterwards nmovrng their 
sac. If the contcnt'I of the tumour are solid, thev are 
to be extirpated by making a longitudinal incision 
throug.h the iutegumt•nts, aud 1·emoving the tumour by 
the pomt of the finger, or any convenient instrument 
that is blunt. 

OJ 11re'Vi materni, corns, warts, ond polypi. 
Wheu those ma1·ks on infants which are fancifully at

tributed to impressions mac.le on the mine.I of tlie mother 
during 1>regnancy do not rise above the level of the skin, 
tl1ey arc not of course the subjects of surgical ope,.ataon. 
Sometimes, however, these appea1,. in the form of sarco
matous tumours, flt·m, prominent, and fleshy: in these 
cases the swelling may be cut out. Jr any considr1·a
ble arte1·ies run into it, these are to be taken up, and 
the skin that rewaios, brought over and united by 
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11.dhesi~e plaioter. Ir the tumour be connected with the 
90111111 parts by a narrow neck, it will generall.>: be ad~t· 
salJle to drstroy it by making_a lig~ture roun•I 1ts ~eek. 

Corns are formed by a tluckenmg and hardenrng of 
the external skin from pressure. rrhey are to be trea~ed 
by first bathing the feet in warm water, and. then paring 
olf as much al' the swelling as can be done without giving 
pain. This opel'ation is to be frequently repeated; some 
simple ointment may be laid ~ver the corn, and all pres-

sut~~::i~i~~~ a:a m~~hr:~~~:~b~~ applying to them fre

~~~~.~~~y oat~1·~~i!(~:i~~;~:;1~;1~ic:~;. a~~~~!~!1:s11 a~~r~~~~ 
ent sub9tances will make them subside, such as not-galls: 
hence the common practice of applying ink to these ex-

cr~~~;e:~e indolent tumours found in various parts of 
the bot.ly. as the nose, mouth, thmat, vagina, ute1·u.s, and 
1·ectum. When, notwithstanding the use of ast1:111gcnt 
solutions, such as of alum, vineiar, &c. they contrnue to 
grow, become ]Jainful and troublesome, they are to. be 
extirpated by the knife or scissars, ~hen the ro~ts of the 
tumour can be commanded, otht>rw1se by teat·rng _them 
up with forceps, fig. 5.; m•, ~hich is muc!• Jess pamful, 
'While it is more securr, by ligature, of w11·e, of catgut, 
of silk, &c. The ligature is to be passed dou~le ove.r 
the tumour, and canied to its root by the fingers, ~pht 

r;~~:·;/~~-b~ n~~v ';~~~~du:~:i ~~to ~l~~ne:i~: ~~. ~'.e,~!~~h 
is to be pushed along the opposite side of. the tum~ur, till 
jts end rearh the l'oot of it, when the ligature 1s to be 
llrawn with some tightness, and fastene~ to the ~anula, 
which is to remain in the passage; the hgat111·e 1s to be 
daily tightened till the polypus drop oil'. When the l!o
lypus is in the throat, the ligature should be a11plted 
'hrough one of tl1e nostrils. 

Diseases ef the bones. . . 
Dones, like the soft 1•arts, are subject ~o rnftammat1on, 

·which often terminates in caries, or a knul of gangrene, 
fol'ming the disr:ase called spina ventosa, 01: gangrrena 
ossis. This seems to be a scrophulous atfectton. 

Sym.71toms of spina 'Vcntosa. Dull heavy pain follow
ing perha11s a blow on the part, or originating with?ut 
any perceptible exciting rause: lameness and sensation 
of wcigl1t in the affected limb: after tJ1e continuance of 
these symptoms fol' some time, without an.v ap1•l·arance 
externally to indicate disease, the integuments, suddenly 
perhaps, will become pained and swelled. This al'ises 
from the matter having made its way thl'Ougb from the 
intcl'io1· of the bone to the periusteurn. 

Treatment. After the ahscess has heen opened, let the 
Jlnrt.s be kept constantly clean and dry. In some cases 
it is necessary to apply the: trephine, in order to renrnve 
the part of the bone that l1as hecomc carious. Assitlu
o.usly attend to the 1·esto1•ation and preservation of th~ 
constitutional excitement and health. Bark, steel, vcl'y 
small doses of calomcl, good ail', nourishing diet, chieJly 
of animal food. 

Tllf friabilitas and mollities ossimn. The one d isordrr 
constitutrd by a tlisposition in the .bones to l.u• broken or 
injured from the most trifling exm'tion; the otlwr, by a 
want of due firmness and hardness in the bone, a1·e ocra-
1ioued by disordet-cd action in the secretory or absorbent 

vessels of these organs. They •.re alone to be remedir.d 
by internal strengthening remedies, suited to the natu1e 

of ~~7e ~~~~~~~r!0~~~l:Sd[~ its imme,liate caus_c, i s_n~sc urc; 
the external swelling, with wh ic h after a t11nc 1t 1? cha
rncterize<l, appears to b~ ocrasione.d IJy an rxtenswn ?f 
the periosteum. Sometimes t_he pam of these tumours is 

mi~~~~~~ ~l;e dj~;:~:~ ~}et:~:1~~~1t:~1 :~·ofirn classed an nf 
fection ,~hich is very common, espescially to Y?t.rng chil 
dren, \'iz. a loss of powe.r in the lower extrem1t.acs, con 
sequent upon a displacement of Rome pa1·t nfthe hon~y co
lumn of the spine. 'rtiis, in fact, appea1·s tu be a t11.sca~c 
of the ligaments. The frequency of this complaint 111 
yOung chiltlren it is important to recollect, as the treat
ment, to be effectual, ought to comm enc? ~at·ly, and in !ts 
ol'igin. Unless atten<led to with care,. 1t ~s apt to.~ m1s
takeri for a nervous or common infantile md1spos1t1on. 

Sym.ptomS. An unusual backward1.1css in walking, lan
guor, listlessness, a tendency to h_ect1c, and lastlyt_ a feel
ing of protuberance or curvature m some of ths spme. 

1'1·eatment. A seton in the hack near to the <lisordep .. 
ed 1u·umincnce, chalyheates, small doses 1Jf calomel, as i_n 
othe1• scrophulous affections. Nourishing diet, cleanh· 
ness, air. 

OJ -venesection and arteriotomy. 
Blood-letting from the arm is an operation so simplG 

anti familiar as hardly to require notice. The ligature 
that is used fur the purpose of stopping the venal circu
lation should consist uf hroad tape; this is to be firmly 
IJound t•ound the arm about an inch or two above the joint 
of the elbow; the intermediate space between this and the 
bend of the joint is in genernl the most con\'cnient for 
introducing tile lancet,. The surgeon is to make choice 
of that \'ein which rolls least under the skin. The median 
basilic, although not always the most prominent, is usu. 
ally chosen, both on account of its being less apt to slip 
from under the lancet, antl because there is less <l;uigcr 
of injuring any cutaneous mwvcs than wlrnn tile ccpha· 
lies at-e opened. The artery being felt to pulsate below 
is not to be regarded as an objection; for transfixing the 
vei~ under any circumstance should he ca1·cfully gua1·<lcd 
against; ~nd 1~nless the instrument be thus cal'J'ic<l thrnugh 
the opposite sides of the vessel, the artery, even if conti .. 
~uous, must ne?essarily remain uninjured. Jn prrform-
111g the operat10n, the thumb of tlic left hand i.<1 to be 
tll'essed firmly on the vein to be opened, a little helow 
whel'C the lancet is to enter; ·thc instrument tlie11 being 
opened at about right angles, is to be laid hold of a~uut 
half way down its blade; the surgeon is to rest liis h:tntl 

~1~
1 

:~
1

1~1~!.~~:~tt~sf a:::1'0~11\~l~~ ~~11·~~:il~~~pe~;~~ni 11s~:~~c::!:~ 
blood has IJeen witl1t.lrawn. the ligature is immediately 
to be taken off, the a1·m cleaned with spon~c au<l "'ate1·, 
~ tlossil of_ lint, or piece of linen doulJlecl, laid nratly 
over the orifice, and the tape LJOun<l over this in s11ch a 
manner as to interfere as little as possiUlc with the Ocnd 
or the rluow. 

When it is found impossible to bleed in this pat't of the 
arm, one of the ve111s may be pierced between tlie C'lbow 
and wl'ist. In this case the tape of course should be 
bound round below the joint. 

When bleeding is rer1uirecl in the neck, the thumb is to 
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he firmly prr<>ed upon the extrrnal jugu'ar about an or cord thaf ~ay be em1iloyed is to be left hnnging on! 
inrh Ul'luw whe1·e the opening is to be mad t· . from the onfices; tl1e cord is to be daily Urawn out and 

lf .vcnesrrtion be required in the ancles 01· feet, a liga· renewed. 
tnrc is to !Jc hound round a littl e above the ancle joint; Diseases of the eyes. 
thr ,·cinsofthe feet are usually pmminent and supel'ficial. Inflammation of the eyes is of two species; the one 
'l'h(' nnc that is most sn to be made choice of. Adhesive called by systematics, optlialmia membranarum, inflam. 
plaistcr is to be laitl over the 01·ifice when the operation m~tion ~f ~he memh1:anes of the eye; the other, optlia\-
is O\'f'I'. m1a tarsi, rnflammat10n of the eye-lid; the latter is a 

.llrtiriotom.y is only practised on the temporal artery. glandular and scrophulous affection. Membranous in
In np<'ning this artery it is generally ach•isable first to fiam1~atioh. is to be. subdued by saturnine lotions, by 
(!iviM the skin which covers it, befol'e the lancet is intro- blerchng with leeches on the temples; amJ if the tlisordrr 
Uuced: tht a1·tr.ry is then to be opened in the same man- be violt>nt, and the inOamed V<'SselS very turgid, by cut
ner as a vein: the discharge of blood may generally be ting the vessels across upon thr rye. Light, and air 
~tor-ped by cutting the aJ'tery dirtlctly arl'oss, suffering otlwr sources of irritation, it is hardly neressary to ob
and it to rrtract. Bandages have likewise been contl'ivcd serve, should be kept from the f'ye as much as possible. 
for· stopping tilO flow of IJlood, one of which is rep1•csent- Opthalmia tarsi is best tr·eated by rubbing over the 
rd in fig. 7. lid, when the eye is closed, some one of the active mer. 

Topical bleeding. curial ointments, of which perhaps the mo.~t effiracirrns is 
Lrechcs, srarifications of the skin with the point of a the mtg. hydrargyri nitrati of the London Pliarmacopeui. 

Janc<'t, and cupping, are the means employrd for topical Membranous inflammation, if'vjolcntorlongrn11ti11ued, 
hleecli11g. Cupping is performed by tl1e scariticator and is apt to be follo\\ed by specks on the cornea; these may 
ctipping glasses; the scarificator is an instrument so con· sometimes be removed by absorbent renwdics, lo('al or 
sh·ucted, as, by means of a spring, several lancets are general, such as calomel thrown into the eye through a 
made to apply at one time to tile vessels of the skin; over quill, or small quantities taken itttt'rnally so as to produce 
thC'se punctures the cupping~gJass is to he evenly placed, a very gentle mercurial action in the system. Sometimes, 
the air of wliich has Ucen ra1·ified by lieat, as by burning when the speck on thf' col'llea is very prominent, it may 
a Jlicce of pape1· dipped in spi1·its, ancJ placing it in tl1e be removet.I by a sm 11ll knife. When the membranous 
bottom of the glass; the blood from the wounded vessels exrrescenre termed i1te1·ygiu1n, spreadR from the whitt' or 
will immediately rise and flow into the glass. When it the eye over the cornea, a scarification should be made 
is 1·equind to take more blood than will fill one glass, through it entirely round, and at a little distance from, 
the ~urfare 11l" the wound is to be Oathed in warm water, the circumft>rcnce. After the hemonhage has subsided, 
wiped dry, and the second vessel immediately placed over a saturnine lotion is to Lie applied to the eye. 
it iu the same manner as before. Inflammation now and then terminates in an al>scess 

It has been observe<l, that the flow of blood is facilitat- of the eye, which confounds the tumoul's, and destroys 
e<l in some instauccs Uy placing the cupping glasses over visio~; in this case the matter must be evac;uated by an 
the sul'f'ace to be scarified previously to the application incision into the cornea. Ulcers of the eye may arise 
ol tbc srnl'ifying instrument; and dry cupping is some- from the same causes, constitutional 01· local, that orca
times practised, in which, by the mere use of the glasses sion ulcers in other parts: the general prinriples of 
withQut the scarificator, a quantity of blood is diverted treatment must likewise hr. the same. 
from other parts without being disrharged. The aqueous humour of the- eyes sometimr.s arcumu. 

Leeches arc most easily applfrd by confining them un- )ates ino1·dinately, and cons1.itutl's a kind of dropsicat 
Oca· a wine glass; it is thought that these animals fix more swelling of the organ; this disease is to be dietinguislied 

1·eadily if the surface be previously 1·ubbcd over with from abscess by the manner in which it ha.., lJ<'rn pro-
milk, or cream, or sugar. duced, by the patient remainit1g mur·e or lt>ss sensible tO' 

Issues. light, and by the pupil contl'acting. l)nrJ"Y ol' the eye 
The most usual parts of' opening an issue are on the may be remedied in its eal'ly stag~s u.Y puncturing tl!e 

fore pa1·t of the humerus, the hollow above the inside of unde~ edge ~f the c?•:nea, or by p1errmg.the schler~bc 
the kneC', the nape of the 11eck, the spine or between the coat Just behrnd the iris. After the operation, saturume
ribs; in the two for·mer plares the pea or blister issue is and astringent lotions are to be used. 
commouly used, in the othe1·s the cord or seton. • It is sometimes necessary to puncture the eye, in or· 

A blister· issue is . made and kept up b.y t!•e common dei' to discharge blood that may have IJeen extl'arasated 
1Jlist£'1'lng plaster being first applied, winch is followed from its vesseh and remain unabsor·becJ. 
by the cJ.aily use of rnnthari~l'S ointment. The pea issue When the eye has been cancerous, the whole of it is 

is somctnn.e~ ~adei~~h~~~8~11~; ~~:~,~n~re c~:im~~~~~ an~ ~o be dissectetl out, free from the lids, if the o~eration 
~'~~~~g~~,tt~~;ki~g pa wou.~d of suffi rie~t size to r·ec~ive ts }JZl'formecl be.for:e the~e }Hlrts. ~iave become c11seas~d .. 
the cummun issue pe;;.; this is to be tlaily removed,_ a Catarac~ .This 1s a d1sord~r either of the r~·ystallme 
freeh pea put into the wountl, antl thus a purtilent dis· Jen~ or of its capsule~ preve~tmg the rays of light from 
charge will be excit<>d and maintained. fall mg upon the retrna. Cataract usually c.ommcnces 

The setun is to be made with the seton needle, (fig. by a dimness of vision, foJlowed by the sensa~rnn of par-
1!.) th1·caucd with cotton or silk, this is to he pushed i11to tides of dust floating before the eyes. w}1,rc.h rs. at leng~h 
the skin, and cal'riell out at some distance, passing the succeeded by almost t?tal blin~ness. I l11s d1~order. is 
i:rstmmc11t fai1·l1 through; and a few inclies of the silk usually without, but 1s sometimes aceompamed w1tlr 
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• JI i• di•tinguisbable from the i;utta serena br the 
?~~~·ue appearance of the Jens, which in the l~st d1sor
d~r is not prrsent. ln gutta serena the pupils do not 
c:ontract in a strong light; in the cataract, the contrac
tion of the pupil usually 1·emains. Whether the cap~ule 
merely, or the body of the lens, is affected, it is not easy 
to ascertain. 

In the commencement of the cataract, advantages has 
sometimes been cxpe1·ienced from small doses of calomel, 
hyoscyamus; cicula and electricity have e3:ch been used 
with suppused benefit. When the disorder is confirmed, 
it is only to be removed by an operation, by couc.hrng or 
'f.xt1·action, by forcing the opaque lens down rnto the 
,·itreous humour, 01· by taking it entirely out. 

Of couchi1'g. "The operator is either to. be ~eated 
with his elbow resting u1wn the table, _or, "'."Inch 1s pre
ferred by some, he ought to stand restin.~ Ins arm upon 
the side of the patient. 'I'he eye being 6xed by the spe
culum, (fig. I 9.) 01• in such a man!1er as to allow t~e 
whole of the cornea and a small portion of the scleorhc 
coat to protrude, a couching needle, (fig. 21_.) is to b.e 
held in the 1·ight hand in the manner of .a wr1trn~ pen, 1f 
the left eye be the subject of the operatwn; the rmg and 
Jittl11 fingers are to be supported ·~pon the cheek o~· the 
temple or the patent; the needle is to b~ ente1·ed ir_a an 
horizontal direction through the sclerotic coat, a h~tle 
below the axis of the eye, and about one-fourth of a hne 
behind the edge of the cornea, so as to get entirely be
liind the iris, to pre.-ent that substance from bl'll1g 
wounded. The pQint of the needle is to be carl'ied for~ 
ward till it be discovered behind the JlUJlil. The opera
tor is now commonly dh·ected to push the point into the 
)ens, and de11rcss it at once to the bottom of the eye, but 
in this way the lens either bursts through the capsule at an 
improper place, or it car1·ies the capsule with it, tearing it 
from the parts with which it is connected. Instead of this, 
the needle ought first to be pushed into the lens near its 
under edge, as Dr. Taylor advises, and then carried 
some way down into the vitreous humours, so a:.; to clear 
the way for the lens. lt is then to be drawn a little 
back, and carried to the upper part of the ca11sulc; when, 
by p1·essing upon it, the lens, if solid, is to be pushed 
c1owu by one, or if fluid, by several urnvemcnts1 to the 
bottom of the vit1·eous Jrnmour. It should then be vush
cd downwards and outwards, as Mr. Bell directs, so as 
to leave it in lhe under and outer side of the eye; where, 
in case it should ri~, the passage of the light would be 
little obstructed. 'l.,he needle ls then to be withdrawn, 
the speculum removed, a'JI(\ tlie eye.lids closed; and 
a compress soaked in a saturnine solution to IJe applied 
over llicm." Jt is not advisable, in gcne1·al, tu remove 
the dressings till about rigl1t or ten days after the ope
ration. 

Ope.ration of extracting t!te lens. u The operat01? takes 
tl1P kuift•, (fi.;. 23.) and lioltls it iu the same way as he 
tlues the needle fur couching; he then entel'~ the point of 
it with tl1e edge undermost into the cornea, al>out lhe dis
tance of llalra line from its cu1111cction \\ith the sclerotic 
cout, and as high as the ccutri· or the pupil; lie is thcu to 
JHt'l8 it arross th~ pupil to the inne1· angle in an hol'izon
tal di1·ectio11 1 kct•ping the l'dge a Ii tile 011twa1·ds, tu Jll'C· 
vent the iris from bcius cut; the •10iut is then to be 11u•h-

ed th1·ough opposite to where it entered; the ?nder half of 
the co1·n..:a is uext to be cut, an<l the same distance from 
the sclerotic with the pai·ts at which the point uf the 
knife went in aml came oul from the eye. In cutting the 
under half of the cornea, the pressure of the speculum 
upon the eye should be gradually lessened; fu1· ii' the ey<> 
be too much compressed, the aqueous humour, with the 
catar-act and part of the vitreous humour, are .ap~ .tu ~e 
forced suddenly out immediately after the mc1s10~1 1s 
made. The operatm· then takes a fla1 prol>e, and raises 
the flap made iu the cm·nea, while he passes the same 
instrument, or another probe, (fig. 24.) rough at the ex
tremity, cautiously through the pupil, t~ scratch an 011en
ing in the capsule of the lens. This bemg done, the eJe 
should be shaded till the lens be extrncted, or the eye
lids are to be shut, tu allow the pupil to be dilated a• 
much as possiblt:; and while in this situ.ation, if a gentle 
pressure be made upon the eye-ball, at either the upper or 
under edge of the orbit, the cataract will pass tllruugh 
the pul>il more l'eadily than it would do whe11 the eye
lids are open. If the lens cannot be easily pushed 
thl'ough the opening of the comea, 110 violent force 
should l>e used, fur this would tend mtich tu incfease the 
intlammation. The opening should be enlarged so as 
to allow the lens to pass out more freely. 'Vhen the 
cataract does not come out entire, or when it is found tu 
adhe1·e to the contiguous pal'ts, the end of a small fiat 
probe 01· a scoop, (fig. 25.) is to be intl·oduccd, to re
DlO\'e any detached pieces or adhesions that may be 
pt'esent. The il'iS som~times either projects ton much 
into the inte1·ior chamber, or is pushed out tl1rn11gli the 
opening of the comea. 'Vhen this happens, it is tn Ue 
l'eturned to its natural situation l>y means of tlic 111·u1Je 
already mentioned. Sometimes the opacity is nut in the 
bod.y o1 the lens, but entirely in the capsule which cou
taills it. The extraction of the lens alone would here 
answer no useful purpose. Some pr·actitioners attempt to 
extl'act first the lens autl then the capsule l>y forceps; 
olhers the lens and capsule eutire.'' The after tl'eat
ment is to be the same as in couching. 

A diffc1·~nce of sentiment prevails l'rspecting the supc .. 
l'iul' eJ1giluJity of the one or the other of these opcratio118. 
Among Lile surgeons of London, the extraction is prim.:i
pally auvised. 

Of.fistula lachrymalis. · 
An obstruction ot the lachrymal sac or duct consti

tutes this disease; it is tli.vit.led_ into four stages; the lir·st 
is constituted by a mel'e d1latat1011 of the sac, and is char
acte1·ised Uy a tumour l>etween tile inner corner of the 
eye and the nose, attended with a discharge ~f tears 
and mucus over· the cheek, the integuments Liein,r; c11ti1·e, 
and as yet free from inJlam111ation. In the sccontl st;ige 
the swelling is la1·ger, the skin hi flamed, and out ol' tile 
vuncti\ lacl1rymalia may be uuw 111·essc·c.l a yelluwish }Ht
l'ulcut Huie.I. 'l'he Llun,ting of tlie skin forms the Lh1n.l 
stage ol tile c.Jisonler; in the fourth, the passage from tile 
sac into the nose is oblitcl'atcd, its insu.le b~111g ulccr·at
ed ur fungous, and the IJ011rs being cai-ious; it is onl) tlil'tl 
to this last 8tagc tliat the term fistula cau with vro1wic
ty bo •PJ>I ieu. 

ll hn• becu attempted, by the introduction of a probo 
(fig. 27.) 1'1 ·um one ut' the p1111cta lachrym:1lia into llie 
uasa) uurt, to OVCl'COllle tloe ob8ll'UClion \\itbout \\OU!ld-
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ing tl1c integuments: the injection of astringent fluids 
11as !a~cw i se l.1t·rn pl'OpusctJ IJy means of a S) ringe, (fig. 
28 .) flit' pipe ofwl1id1 is alsn to enter one of the punrta; 
Lut these op('t·ations al'Csral'rcly prl'\ctical.ile, and all per
lrnps that, in thr n r:rt pr riotl of the tlisordcr, ought to 
l:c attemptetl~ is r1•rqm·nt prrssure with the finger on the 
tumour; when the <liso1·Ur r a<lvam:es, anti the tumour 
th1·eatens to burs t, an opening s hoult.1 be made into it 
\\ itl1 a small srnlpd, beginning the incision a little abuve 
the line from thf' angle of till" eye to the nose, an<l la) ing 
the sac fairly open; the contents of' the tumour are then 
t o be pressetJ out; and IJy some surgeons we are direrted 
to search for the nasal duct with a probe, and it' it can 
be l'11u11d, to intrudure a piere. of catg 11 t, bougie, nr lead, 
bending it downwards so as to prf'senr it in thepass~ge 
till the sides nf the tluct are healed. The wound is to be 
dressed with tvax and oil, and tlw drrssings retained by 
slickir1g plaste1·. When the passage or the duct i~ secu
rccJ, the substance lliat had been inh·oducetl is to be with
d1·awn, and the wound hraletl. 

In the last, or properly fistulous, stage ot' the disorder, 
the attempts at cu1•e are attempts to procun a new duct 
fur the passage of the tears, the original um· bciug ubli
tel'ated. Fol' this pul'pose the canula uf th• t1·ora1· (fig. 
30.) is to be iotl'Oduced to th• under and bal'k pal't uf 
thl' ll;lchrymal sac, and retained while the stilette is to be 
passed into it in an oblique direction downwards and ir\
wanls, till it reach the nasal cavity; the pt'rfo1·ation of 
the bones will be percei\•ed by the operation: and the 
pass ing of the instrument into the nusb'ils, is usually 
follnwed immediately by the passage of some blootly 
mucus nut of the nose. When the instrumeut has thu~ 
pc1wtrated the spongy bones, it is to be withdrawn from 
the canula, antl a leaden probe or piece of catgut intrO'
tluced. 'I'he canula is now to be removed, one end of tl1e 
1n·obe is to remain in the new-formed duct, aml the oth. 
er bt•ut so as to secure its retention, and hang over the 
edge of the wound, which is now to be covered with lint 
and adhesive plaster. The probr is to be removPd al· 
most daily until the new duct is completely callous, when 
it is entirely to be removed, and the wound healed. 

In cases or much constitutional affection, where the dis. 
order treated in the above manne1· is lihly to recur, it has 
been proposed to introduce a canula of gold, silVer, or 
lead, into the artificial opl'ning, and to heal the skin over 
it. The instruments used for this purpose are represent
ed in figs. st, 32, ss. 

Of di seas es of the teeth. 
The causes of tooth.ach are obscure. Caries of the 

teeth seems to be sometimes a constitutional, at others 
an entirely local disease. For the prrsenation of teeth, 
they ought to be kept constantly brushed, with a brush 
~imply, or with some powder that is not of an acid na
thre. For acids although for a time they cleanse and 
whiten the teeth, eventually injure their texture: the acid
ity constitutes tho objection to sevual of the commonly 
vended dentiMce powdel's. Tooth-ach when it proceeds 
from a disease of the tooth itself, only admits of tempo
rary cure by the common applications of opium, camphor, 
and the warm essential oils. rrhe cmnirir~l remedies 
for diseased teeth are pe1•haps gene(ll.ily composed of 
some stron5 couceutl'ated mi't1eral acid, by which the 

carious is for a time separated from the soubd portion of 
thr tooth. 

E a:traction oj the teeth. Many arc by far too librral 
in didposing ol then· teeth: if the first fit oft:1eto11th.ach 
be rmJu1·rd, the disu1·der will frequently, for years, or 
fo1· lif<·, be. s~1spcntled, an~ the tooth r•cmain useful, \\ laiclt 
by a prec1p1tate ext1·act1on would have been unncrcssa. 
rily lost. In some again, there is a tendency, from the 
fear of the operation, to the other txtre111e. 'Vlum a 
tooth i~ extensively carious, it ought by all means to be 
extracted, for the- sake of preservilig those that are con ... 
tiguous; a~1d 1he mo111enta1·y pain of extraction is trifling 
in comparison of t1Je multi.11lied and protracted fits o( 
tooth arh. -

The instruments for extracting teeth opel'ate in a la.te. 
ra:~ lUrection: it is indiffHent on which side thry are rurc· 
ed out, t:•ln·thrr outwardly or inwardly, excepting in the 
instance of the dcntt's sapient ire of the lower jaw, which 
ought invariably to Ur fo1·ced outwart!s. Before the claw 
of the instrument is fixed <m the tooth, the gum should 
be separated from it as deep down as possiblt>; tl1e fuf .. 
crum of the iustrumrnt is to be on the ~ide opposite to 
that at which the tooth is to be extradecl, and with a 
single turn; which should not be by jerk or vinlenrt>, hllt 
ma1le with a slow, regula1· movement) the tooth will come 
out of its sockt'.t. 

Frum Vf'l'Y violent affections of the teeth, anil from 
other (·auses of inflammation, tht> membrane of the an
trUm maxillare sometimes inOames, and becomes the 
seat of abscess. Thr: symptr•ms of this disease are, vi
nlf'nt pain irl the chrl;'k, and sweJling extending up,. 
ward~ towards the nose, tlw ears, and the eyes; the 
SWl'lhng g<-ner!tllJ points in the cheek, and snmdimes 
a disclrnrge of mattc1· take..: place from the nostrils or 
the ~·oqts of the teeth. This disease is to be ru1•ed hy 
~akmg a free o~ening for the discharge of the matter, 
either by extr~ctmg one of the molal't's and perfol'ating 
the antrum with a trorar, (fig. S7.) through the bottom 
of the s~cket; or else, with11ut extracting a tooth, the 
perforatrnn may be made with a tubular instrument 
thl'ough that pa1·t of the antrum which projects over the 
molarcs. Astringent solutions may be thrown occasion
ally into the cavity. 

Of ramtla. An obstruction in the duct of one of the 
salivary glands sometimes produces a tumour under the 
tongue, ur such a size as to imprrlf' the (J'l.,..<11iun of this or
gan, and at length to threaten suflhcft.tion. This tumour 
is to he laid folly open, "!lei the mouth may aftel'wards 
be washed with some astrtl\gt>nt s~lution. 

Enlarged tonsils an~ u"Vula are nnt unfrcquent occur .. 
r_enres. When .tht>s'e by their size lntf"rfere with l'espira
tum or swallowrng, they are tu be removrd by ligature 
~n the sam~ manner as polypi. When the enlal'ged tonsil 
is of a romcal. shape, Cheselden's 11eedle (fl.i;. 38) may he 
employed, which, threaded wit~ a double ligature, is to be 
pu.shetl through the base of the tumour; tLe hgatore now 
berng taken hold of by a hook is to be pulled forward, 
divided, and tied, so as that earh division shall surround 
each hair of the swelling. Thi; kind of ligature may be 
employed for an e11lal'ged uvula or for polypi. 

Deafness, when consequent upon an inordinate accu
mulation or hardening of the wax, is best remo. ed by 
syringin5 the car with warm water in which some SDap 
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has b"n dissolved. When deafness arises from mere 
dryness in the meatus, some drops of sweet oil should be 
put into the passage. The supJ>urative discharge from 
the ears in young children may generally be relieved by 
aome slightly astringent lotion, such as a weak solution 
of vitriolated zinc or sugar of leatl. When deafness is 
const>qurnt upon loss of ner,·ous power, either loral or 
general, no 1·clief can be expected from these topical ap~ 
plications. 1':lectricity bas been tried with apJ>arent be
nefit in these cases. 

Wry neck gcmTally depends upon a preternatural con
traction of the mastoid musclo 011 one side. Thr muscle 
in this case to be carefully divided, lest the parts lielow it 
be injured. Mr. ll. Bell hao proposed a machine (fig. 
40.) for supporting the head after the division of the mus
ck, until it unite and regain its powt'r. 

Bro11clwtmny. When tlle trachea is to be opened, w" 
are directe\) to make a longitudinal incision, of alwut an 
inch and a half, through tht· skin and cellular substance, 
commeucing at the under end of the thyl'oid ca1·tilage; 
the musclcE; arc then to be separated, the opt>rator tak
ing rare to amid the thyroid gland: when the trad1ca is 
laid ln.ll'c, and the bleeding vessels secured, ~puncture is 
to be made with a common lancet between two of the 
rings of the trachea, ol' such Rize as to admit a canula. 
Di·. Mom o dil'Ccls that a double canula be used. and tho 
inner one withclrawn from time tu time, and cleared of 
the obstructing mucus. He directs the instrument to be 
fiud by a st1·ap round the neck. As soon as the purpo· 
ses are accomplished for which an opening was made in
to the trachea, the ca1111la is to be taken out, and the 
wound dosed by adllt'sive plaster. 

l'araccntesis of the thorax. 'Vhen the chest is opened 
in n1·<ler to c,·acuatr purulrnt matter, or water, from this 
cavity, an incision shouid be made with the .scalpel 
tlll'ough the skin and cellular membrane, betwe.r11 the 
sixth and se\'Cnth ribs, from one to two incl1es long; and, 
in the clircction of tile ribs, the muscles are next to be 
divided, and the incision made as near as possible tu the 
upper edge of the inferior rib. The pleura now ex11osed 
is to be gently 01wnetl; if the lungs atlht1·e to the ribs 
whe1e thl". incision is made, the fluid will not immediately 
discha1·gc itsclt' from the oprning: in this case, the ad
hesion may be separated by a blunt probe, or the inci
sinn may be carried a little on towards the sternum. 
When the fluid begins to fl.ow out, a silver canula (fig. 
4S.) may be introduced into the wound, attached to the 
patient's hotly; and being provided with a cork to it, the 
oprrator is either to )el out the wholr of the matter at 
once, 01· to d1 aw it off at different times, arcortlingto the 
strength of the patient. The wound, after the evacuation 
of the fluid, i~ to br kept opcm l'or some time. 

Paraccntesis of tlie abdomen. Tapping is usually per· 
formell lJy p1111ctul'i11g !hr alulomen at about midway lte
twecn lbe spine of the Hium ant.I the navrl. Otl1e1·s di. 
rcct the 01Jt•11in~ to be made in the linea alba. An l'qual 
pressure is 1·eq11i1•ciJ t.lut·ing this ope1·atio1111pon the belly; 
surh 1wcss11re may either he made by banllagt:, or by the 
hantls of assistan1s; tl1e part at which the puncture i.;; to 
be made being dra ., 11 a little over tile edge of the bed, if 
the patient bo found lyrng in a h1wizontal situation, the 
surgcc1n fixes the l11• ad of the insll'uanr ut (a trocar) while 
the forr-fingel' di1·octs its p 11 nt; he is then to push it 
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forward till it ceases to meet with resistanoe. The Pei:· 
foratol' is now to be taken out, and the water allowed to 
discnargr, while the pressure on the surrounding parts ~11 
continued and increased. After the whole of the water 1s 
dra.1 n off, the wound may be cove1•ed with a pledge! of 
simp!e ointment, over this may be laid some fla~nel dip· 
ped in spirits, and bandages a1·e now to be applied round 
the bocry with firmness. The banda~es should no~ ho 
removed for one or two days succeed111g the operation; 
after this time they may be taken -0ff daily for a lit1le 
while, anti the abdomen 1·ubbed with some stimulant em· 
bl'oration. 

Hernire. From ma1conformation, pre-dis11osition, or 
accident, the contents of the abdomen may protrude be
yond their boundaries, an<l thus constitute hernia, or rup· 
ture. The most usual places of this descent are througlt 
the ring of the external oblique muscle, constitutiug bu· 
bonocele or inguinal and scl'otal hernia, and hernia con .. 
genita, from un1ler the ligament of fallopius or 11oupart. 
forming femoral hernia, and from the navel constituting 
umbilical hernia. 

The causes of rupture we ham said are either p~e
disposition, accident, or malconfol'mation. 'Vhere the 
constitutional trndency is observed, the exciting causes 
should with solicitude be avoided. These are violent 
muscular exertion, pat·ticularly of those muscles whose 
action is principally u11nn the contents of the abdomen, 
such are especially called into action in violent strain
ings to procure stool, in fits of coughing, hu1Tied l'espi
ration, laughter, &.c. 

ft is hernia congenita alone that immediately follows 
upon malconformation, stl'ictly speakin.E;. This is occa .. 
sioned Uy the protrusion of s11me portion of the bowels 
through the passage by which, just 11revious to birth, 
the testicles descend from the abdomen into the scrotum: 
such passage is commonly sho1tly closed arte1· the de
scent, and thus the intestin~ prevented from entering the 
bag of the testicle. Jn the case of congenital he1·11ia the 
opening is p1·cserved. 

Hern ire, with the exception of the one just mentioned, 
are invested with peritoneum, an<l thus enclosed in a sac; 
autl to whate\·er extent the protrusion may have taken 
place, the tumour still forms in a manner a part of the 
abdomiual cavity. Ruptu1·e is an impropet• apt1ellation 
for tlie tlisorc..lrr. 

It may ea•ily be conceived that parts thus protruded, 
evrn independently of' the immediate inconvenience with 
which tbey are attended, a1·c in nn measure free from 
danger of sr1·ious and alarming consequences. 'Ve ha\'e 
a largl" swelling, fo1· instance; a part, in many cases. of 
the canal, by which the f~ces are constantly passing 
frwwarll tu tlic anm~; and tl11s swelling, so dis1Jropo1·tion
ate to the passage through whi ch it has been prot1·ude<l. 
that it is only iH Sl)JUC situati11ns of the brit.IJ, when the 
parts arc rwt full aud tense, that in any case, anti with 
tlul.\ 11m1rnged 1)1·l·ssu1·e, they can cvrn fol' a time be made 
to 1·csum1· thei1· for111n aud nalural situation. 

'l'h r. 1·etluction of hrl'l'1ia ought then, b) all means, to be 
atternph' d as soon as it is percriwd; and future drsc·•·nts 
prrn11ted by constant and uniform pressure Ol' CI' the 
part wlie1·e the c.li<.:plarctn ent had takrn pla.re. For the 
\ldfT1•n1 kinds of trusses used fot· this 1>urpu~e, see 1igs. 
421 4J, H, 
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Wbrn, ftom ntglect on the part of the patient, a her
nia is i11capable of reduction, and is at the same time free 
f'ro111 pain or stricture of any kind, especial care shoultl 
be 01Jsc1·ved in avoiding a repetitinn of the causes which 
pl'oduccd the disease. The alvine disr,har.;cs are to be 
regularly maintained, and all \'iolcnt exertions gunrdcd 
against; and, with due care, an ineducil>lc antl iucreas
ing hernia often continues through life without any i111-
ped1m~nt in the functions, or any interruption in the com
munication between the i1rotruded and contained por
tions of tlw al.ulominal contents. 

The dangerous symptoms in hcrnire originate either 
from spasmodiac stl·icture of the apcrtm·e through which 
the sac and its contents Jia,·e passed, 01· from distention 
and inflammation of the pa1·ts prou·udetl: in this last 
case, itifleet.I, the symptoms may be attl·ibuted to stl'ic
tu1·e; for the opening, although of sufficient size to allow 
ot the communication bet\\ CCII tlic tuniour and the abdo
hl11u.I C'a\'ity 1u·rvious to their falling into disease, now 
tliat the cu11trnts of the tumour a1·e prctel'llaturally en
la1·ged and inflamed, becomes too nanow for such com
munication; its unyielding edges fo1·m a stricture on the 
iuilamed vessels, and thus incrrase the inOammation 
and iti, consequences. The disortlel' is now called stran .. 
gulatcd licmia. The signs of a11111·oaching strangulation 
a1·c the folJo" ing: pain in the tumour, an unusual un
easy sensatim1 over the whole belly, increased by any 
exel'tion of the abdominal muscles, costiveness, quick 
and hard pulse, nausea, vomitting, an i11c1·ease and ex .. 
ten~ion uf the pain, greater tenst•ness in the abdomen, 
extrrme anxiety, anti other symptoms or peritoneal in~ 
Gammation. 

l'hcse symptoms demand speedy remetlirs; \\hen the 
infhunmatlon and pain are already too violent to admit of 
atttmpts to rctlucc the l'11ptu1·e, they should be. if possi .. 
IJle, subdUt·d by fomentations over the tumour, anc.l the 
whole of the abdomen, by the injl'ction of rlysters, by 
warm bathing, and by topical ancl genel'al blood-kiting. 
The l'Cturn of the bowels should as soou as possible be 
attt>mjltC'd, for inflammation may have been prt>srnt for 
some time without so much of stricture on the t·ing hav
ing been induced aR to 1wevent reduction, if properly re .. 
gnlated. 'I heyatient should be ]>laced on Ute sid~ op
posite the hel'ma, with l11s pelvis and lowe1• !11nbs raised, 
in ol'dcr to l'elax the muscks; the tumour 1s then tn be 
grasped, anti p1·cssu1·e made with the fingers in a di1·ec
iion upwards, a11d a little inwa1·ds lowal'ds the crurnl 
arch, if the l1ernia be of the thigl1; upwal·<ls, and outwards 
tuwan1s the l'ing. if it be au inguinal or S{Total hernia, 

\'\'hen tl1c inflammatory syrnpioms continue, the tu
Jnou1· is inrapahlc of r·e<lurtion, and en1·y appearance 
pt'o\les a comyktc st1·angul~tion uf th~ hernial s_ac; 
1hei·e is no salety for the paticnt, unless 111 the operation 
which we a1·e now bridly to <kscrihc for the inguinal 
and femoral hcl'llia~ wliir.h are the Jll'incipal, and almost 
only casrs of strangulatc<l hcn1ia fol' "likh the surgeon 
is callc<l upon to op1•1·ate. 

Operatians for inguinal or scrotal llernire. The patient 
&houhl be laid \\·ith l1is bodv in an almost horizontal position; 
while tltc buttocks arc St;rncwhat elevated. the thighs are 
to be raised , and secu1·ed by assistants; thP pa1·ts are fi1·st to 
be i,ln-.vrd, an incisic.11 i'i tht' tt to IJe made with a ~ralpel 
through tbe skin and cellular textul'c, cowm.enciug about 
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an inch above the tumour, nntl carrying it down some 
way below the abdominal ring: th• 1·in~ bt·ing thus Px
poscd, a directory is to be in1ro1furcd lH'l\\f'rn it and the 
sar, in a dil'ection upwa1·tls and outwa1·tls. A blunt 
pointed bistuory is to be inserted in the groove of the 
djrPctor·y, and the ring 1lilatc>d by ti.is instl·mnrnt till the 
1>oint uf the fint:;er can b{" introduced; \\ hile the surgMu 
makes the dilatation of the 1'ing suffil'ient to 1·educe the 
hernia, he must be careful of not dilating too freely. Jest 
the bowrls be again fo1·crd down. 'l'hl' stricture bring 
thus relieved, the prntrudin.~ intestines are to br 1·et11rnrd, 
the outer wound closed with stitches, arul JH'Hltl'I' band. 
ages applied. 'Vhen the wound has cicatl'izrd, a tru89 
should be worn. 

The opc1·ation for femoral hcrnire is performed much 
in the same manner. Here the sti·icturc is from tlie Ji. 
gament of the thigh, which, after the sac has been opoo
ed, is to be divided to the requisite extent. 

Hydrocele. Hydmcelr, or dl'opsy of the scrotum, is 
either encysted or anasarcous; ~ithc~ dill'uscd through 
the cellular membrane, or contn111ed rn thr tuuica , 8 gi· 
nalis. The anasarcous hydrocele is distinguished from 
the encysted by the i;enel'al spreadi11g of Ute tum0111" by 
its comparatively 1·a1>id Jll'ogress; arnl althou.~h it sume
timrs depends upon a topical cause, by its being more 
usually connected with general dropsy. Anasa>·cous hy
droccle is t1·eatccl by scarifications) or punctures; hut 
unless the dl'opsical tendency be counte,.acted by genr,.al 
remedies, much ad"antage is not to be expected from 
either. 

Hydl'ocele of the vaginal coat generally first comes on 
with a sense of fulnc~s about the inferior part of the tes
ticle, which gradually becomes more tense, and rises 
highei· in the body of the tcstirle: the increase of the 
swelling sometimes occasions the penis almost to disap. 
JX'31'. Tiie tumour throug·hout is scarct>ly attendee.I with 
any pain; it is usually, but nut invariably, trans11arcnt; 
its transparency nud Huctuating foci, indt!ed, harn bee.n 
made acr·itcrion to distinguish tliis from scrotal hernia; 
but surh distinction is fo1·med \\ ith mol'C accuracy l.Jy the 
manrwr in which the disor1ICI' haq commcnrnd an<l pro .. 
cceded, viz. from l.Jt•iow, upwards; (the conti«wy is the 
case with hernire) and by no degl'ee of pressure making 
the swelling to disappear. 

The t1111ica vaginalis may be punctured, and the water 
d1·awn off as in other s11ccics of d1·opsy; but this operation 
aft"urds unly a temporary, not a l'adical curr. The radiraJ 
treatment consists in not merely e\•acuating the water 
from, but causing an initation between the rnginal and 
albugineous coats ol' the testicle, to make them adhere, 
and thus obliterate the caYity. rl'his is rtfccted by in
cision, Ly caustic, m· by injt·ction; the last of which, re
commende<l by .l\lr. Em·le, is now, 011 account of ,its 
rnilduess and safety, very gencralJy practised. Thr wa. 
ter is fil'st drawn off by a trocar passed into the undt>r 
and fol'e put of the tumour; the ranula of which is still 
left in the orifice, the ope1·ator sccnl'ing it with 011e hand, 
passes the tube of an elastic bag (lilied with red \line 
snmewhat diluted) diJ'ectly tlu"Ough the canula; he then 
injrcts the contents of the bag into the cavity, leaves 1 he 
tUbe of the instrument, wl_iich is J.>r?vided ~itl_1 a stop-
cock, in tlw canula, l.Jy wluch the rnJecte<l llt11d is ntain· 
ed. 'l'his, after remaining about five or six minutes, is 
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to be taken out, and the iluid suffered to discharge itself 
through the canula. 

The wound in the testicle is now to be covered with " 
pledgit of lint; the testicle itself is to be suppurtctl in a 
euspensary bandage, and the 1iatient cunl111etl to his bed 
fol' some days. .At'tc1· tlii.i mclhod o{ trcatmmt, hyd1·0. 
cele is apt to rctu1·n, but the 01>el'ation can then be re· 
pealed. 

The spermaticcord is subject to hydrocele, both of the 
anasal'cous autl encysted kind. 'l'he latter is sometimes 
confountlcd w.th hernia, but may be disfo1guished from 
it l>y the tumour commencing at some llistauce down tl1e 
cord, though it is still ~lwve the testicle, which . is. not the 
case.tn the hydruccle of the tunica vaginalis. 'l'lus. swel~ 
liug may likewis~ be distinguished from hernire by its. not 
bcaug alte1·etl in size from any postul'e or lll'essure. '"lien 
the tumou1· hccomes large, the palliative, or ral.hcal cu1·e, 
as m the vaginal hydl'occJe, must be l'eSol'ted to. 

Val'icoccle is an unusua! distension or the sct"ota1'vcins. 
CircoceJc, the same affection of the sp1.wmatic cord. 
S1•e1·matuC'ele is adisol'dered disteusion of the vas tleferens 
antl epitlydimis. Jlheumatacele is a distension of the 
scl'utum f1:um a collection of air. 

'l'hese seve1·al affections arise from local or constitu .. 
tional derangements, by remedying which they arc re· 
licvcd or cured. 

Sarcucclc is a schirrous enlargement of the testicle, 
like otllcr cancc1·uus affections (for this diso1·tlel', sooner 
01· later, commouly tc1·minatcs in open ulce1·), it is some. 
times produced IJy obvious causes, at others iL cou.uuen. 
ces impercept ibly. Sometimes it rem~ins in a sclunous 
state for a long time; at others, especially· when the sub
ject o( the dis1Jl'tler is advanccd._in yea1·s, it soon breaks 
oui. into open cancer. 

Whe11 l'u1· this affection it become.s necessary to CX· 
tirpatc the testicle, the opera.ti on is to be pet'fo1·me1I by 
making lirst an incision some way above the abdonunal 
rings, which is to be carried tlu·ough the adi11ose mcm~ 
branc to 1hc lrntton\of the scrotum. A firm waxed liga
tm·e is to be passed round the spermatic cord, nca1· the 
ring; the vesisds are lhen to be lied by a running knot, 
and t.hv1ded at a little distance below the ligature. The 
tc:;ticle and cortl arc to be l'emoved by dissecting from 
above downwards, with thr. common scalpel. The s1•e1·· 
rnatic artcl'ie:i and veins arc then to be taken up with the 
tenaculum, and ligatu1·es passed round them; the ligature 
rou11d the botly of the cord being slackened, the edges 
of the wound are now to be Urou!:;ht as accurately toge· 
the1· as possible, a11d secured by adhesive 11la~lcr, 
leaving lhc ligatures hangmg out of the wountl. 'l'hc 
compress o[ 1i11cn and a '1' bandage are lo be applied 
over the whole. 

JnHummation is to be as much as possible prc \' cntet.l 
by ke }Jing tl1c dl'essings moistened with a saturuit1l' Io. 
tion, but the \\Ound is not to be examined until about four 
or five Oays from tl1r. ope1·alinn. 

Of stone in the bladder. 
A tlisposilion to calrulary co11cz-ct1011s very often dis

plays itself in cad.> lire. Large stoucs have bee n t.xtract 
et.I from the bladU.cr of \'Cry young Sllbj,•cts. Most coin. 
monly, howe\'cr, Jifo has cuns idcralJiy aUvanr ed bt'fol'~ 
tlir:o;l' concretions f'o1·m at kast lo <...11) pcr-cl't· llbk ex tent, 
either in the kitlncys or in tho blalltler. The syi.111tu111s 

of stone a1·0 irregular. One of the first senutions is 
often an uneasiness referred to the 11oint of the urethra, 
which is more observable during the passage of the urine. 
'rliis sensation appears in a mannner to increase the de
sire to make water, which is • fton discharged with diffi
culty, antl only by drups. Sometimes a constant dull 
pain is experienced in the region of the pubis: o.t other 
tirl1es the pain is more severe, and not continued. Ex
ercise, cs.i1ecia1Jy rilling on horseback, incl'eases the 
symptoms. When the calculus is secreted in the kidneys, 
}>ain is felt in the loins, which frc(paentJy pas~es along 
towa1·ds the blatlder. Such are the symptoms by whicl• 
the l\Xistence of stone may be without much hesitation 
t.lccided upon. 'Vhen small concretions are thrown out 
of the bladtler wiLh the ul'iue, the nature of the complaint 
is of cour·sc uncq ui meal. 

When there is room fo1· doubt, a sound (fig. 50) is to 
be iutt'oduced into the blatldel'. This instrument, pre
viously to its intl•oductiou, should be moistened with oil. 
'l'he su1·geun is tu lay hold of the penis with his left 
hand, whil e with his right he intr·otluces it with its con
cave side turned towards the belly; the Jeft hand is now 
to dnw the penis gentl) f'urwat·tl, antl upirn the instru
ment, which is thus gl'atlually inse1·tetl into th~ bladder. 
If the sound tlrop immediately upon the stone, the surgeon 
wHI feel a tremulous motiou. ln this, however, he must 
be careful that he iii not deceived. If the insll'ument 
have not, at its first introduction, hit upon-tho stone, it is 
to be muve<l 111 v:u·ious <lircctio11s, 01· the finger may be 
passed into the anus, Ol' the Uody of the patient placed io 
difforrnt JlO.!lturcs. Even if aftel' these tl'ials, the exis
tence of Ntone does not appear obvious from sounding, 
the open1.lrnn may in a day 01· two be repeated. 

To dissolve stune in the bladde1· various expedients 
ham h<'en praclisetl, but without success. All that art 
has hil hertu been aUle to accom1>lisb, is in some measure 
to nUviate the constitutional tendency towards its p1·0-
?ur tio11, autl nothing appears mot·e elfectualJy to opel'ate 
111 this manner than ·a lung continued use ol' vegetallle or 
mi11entl alkali, saturated with carbonic acid. (See MA.· 
TERIA. MEDICA and PHARMACY) . rfhe f>Uin of stone 
may sometu~1es be ~emporu1ly relieved by opiates 
and other ant1spasmod1cs, as well as by anodyne fomen .. 
tations. 
, Of the operation fo'. extracting stone. (Lithotomy) . 

'I\\ o methods ouJy ol pcrlul'IUlllg tins ope1·atioo arc in 
the present day s_poken of: the one, the high; che othei·~ .. 
the lateral operation; and, indec<l, the formel', which con. · 
sists of making an incision into tile blad<ltl' above the 
.pulJes, is almust m1tirely laid • aside. lt cannut Ue done. 
wnlwut wou1~d111g tin~ perituncu111,· a.nd, cumwqucntly, 
e11tlanguing 111llammatiun of this. mcmbr·ane, the mis
cliicfs from which have been ah·ea<ly expatiated 011. See 
tlie bediou on \\'O"tn1ds. 

The lateral operati0-1,1 was first 11errormetl by Frere 
J arques, a Frend 1 priest. lt· was prartiscd aml 11n .. 
pro'r'ct.l by C1wscltlc11, aud has 1·ccently undergone sume 
alLcraliuus. 

The patient,,1n·operly prepared by laxatives , enem!'ls, 
&c. w1 t_hout_ br mg too muc h l' l.!duccd, should Lie directed 
t~ 1·c ta11,' J11s t~1 · 111e some hout•s p1-eviuus to the OlH' ra. 
!~:J~~cc.l? ho i1c1·111reum and ueig:hltouring parts arc te tm 
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A table, a little more than three feet in height, i• to be 
covered with blankets, pillows, 6'..c. upon which the pa· 
tient i• to be laid, and secured in the fulluwing manner: 
'Xwo pieces of broad tape, about firn fcl'l lung, &l'e to be 
doublt'd, and a noose formed upon them, to be pas5ed 
over the 11atient's wrists; the patient is then to la) hold 
of the mic.Jdle of his foot upon the outside; one eud of the 
tape is to be pa•sed rouud the hand and fo ,1t, and the 
other round the ancle ant.I hand, and tl&c turns repeated 
in the reverse way; each hand and foot is then to be tiet.1; 
the buttocks a1·e to be lwought an im .. h 01· two over the 
edge of the table, and by pillo\\ s to be 1·aised higher 
than the shouldet's. One pillow should be 1•laccd uudcr 
tbe patit!nt'~ head. 

'l'hc su1·geon 1s now to introduce a grooved staff (fig. 
51) through the urethra· i11tu the blat..itlCI', \\ilh tins lie 
feels the stone; he tli c n i11d111cs tin: slaff 0Ul1qucly over 
the rignt groin, so tliat its con\'eX 11art may lie fdt in 
the pel'in~um, on the left of the raplire. He then Jixcs 
it, aml givt:s it to au assistant, who hol<ling it \\.ith Ins 
1·iglit hand, is tu pt'css it gen ti), until, with lii.!j h·J'L hand, 
Ju~ 1·aises aud sup1mrts thc s<..rutum. The u1luator, now 
seated or knceli11g l.Jetwcen lh(; patient's thighs, makes 
au incision with a t:onvcx-edged scalpel th1·ough the sL.in 
and cdlulas- h'xtu1·e, immet.liately 1.Jclo\\ the symphisis 
pubis, which is ju 'lo t un<lcl' the scrotum, and where t it ~ 
crus peni:-J and Uulb of the urethra meet; and on the lctt 
.side of the raphre, and in a slanting di1·cctiun, cout1. 
awes it do"' nwanls autl uutwa1·ds tu tl1e space l.Jct\\ecn 
the anus and tul.Jer of theischium, tc1·miuati11g somewhat 
lower than the I.Jase of that process. As soon as the in· 
tegumcnts ue thus diYidcd, t"o fi11~e1·s of the lcfL _ hand. 
are to I.Jc introduced, with one kcq11ng I.Jack the lips ol 
the wound next the 1·aphre, and \\ilh Lile uthrr }'ITSsing 
clown the rectum. '!he su1·geon should be }la1-ticula1·ly 
careful not to cut the c1·us ut the penis, which can be ea
oily felt and separated \\ith oue of the finge1·s :it their 
under 1mrt. The sur·gcun 11ow makes a second rnc1swn 
"lmnst iu the same direction as the first, but rathe1· neal'er 
tbe raphre and anus. The transver.salis peuis will by 
this second incision be dividl'd, with as much of the le· 
:rntor ani and rellula1· texture as will wake the prostate 
gland pcrceptiblo to the finger. 

rl'he oprr<1tor now has a 'iew of ihe membranous por· 
ti-On -of the u111·cthn; he is to tiCck the g1·oove of tlic ~ta ff 
with the fore fi11gr1· of the left hand, tile point of which 
iR to be pressed along from the l.Julb uf the u1·etlu·a to 
thf prostate gl:rnd. •tis to lie kept thcrn, and turning 
the edge of the scalpel u1rna1·ds, lat: cuts upon thegroo\'c 
of the statT, and tlivide8 freely the mcmlil'anous pa1·t of 
the urethra, from the p1·ustate ghrnd to Lill' bulU, ti.II the 

., ataff can be 11erceivcd pcrl'c1.:tly Lia.i·e, aml the 11omt of 
the finger admitted. 

'!'he prostate and nerk of the bladder are now to be 
divi<lctl, whu..h may be doue b~· a scalpel, but the gul'get 
(fig. 51 ) i ~ mor e usually employed. The memb1·~nuus 
)H\1·t or ~lie urntl11'a l.11.~ing dh·idcd, and the fot·c h.11gcr 
retained m iLs 1•us ition, the point of the gol'gct, 1n·cvwu~
)y adapted tu the groo\'e, i!i to be Uircttl'tl along the naal 
of the lingl' r., whilh will st·rvc to conduct it into tile 
gr·oo\'e o f t he staff; to this pa1·ticulal' att..:11lion is to be 
~hen. The opc1·atu1· now l'ises, takes the staff from the 
a.s1Sllmt, rni•cs it tu nearly a right augle, a11cl presses 

the concave part against the symphiscs pubi•; again a.. 
ti~fi("S hims~lf U1at the 1.Jcak or the gu1·s.et is in the groove 
ot the staH, and theu pushes on lhc rnstrumcut llll its 
poiut &lips from the gt·oo~·e into the bladder; fu1·tliei· di an 
this the goJ<gct is no. to I.Jc ca1·ricd, lest the op1mslte side 

:~·t~1~ 1~~a~~~~~~ ~:~~1~~c~iiu~·~l1~yc1:~~a::~t:r~~!~~:i~: 1~:~ 
charge uf the urine from the wountl; the 8tau· 1-; nu" to 
be wnltd1·awn, and the finger pushed up .Uuug lhe goi·b-el 
to scan:h. fo1· tht stone, that the ma1111e1· uJ rnlrudui iug 
the fu1·ct•ps may be k1~ow11; at least that the ti11ge1· ..,~1·Ha 
tu dilate the wount.J Ill the bladder. A 11 .i1· or furnps 
(fig. 52) a1·c now to be iulruduced with theu· ltla1ks •hut 
do::ie, au<l Lhc g .urget is then to l.Je d1·awn slo\\-ly a" ay in 
the saint: tlfrecuou in wluch it entered. Tlte handJcs of 
the forceps arc now t.u be tJep1·essetl ull lite)' arc nearly 
hurzuutal; one l.uatJe 1s tu lie c..l11·cctctJ towau.Js the SJ ID· 
pl11e1s puliis, when the stuue is touched, the bladei;; of the 

!~l'~:pi: ~:~ t~~l~ u~~~~,I~~ :lt1:~,:~101~e;111 !n0~~~:::;~~,~. t~~c~1~:;: 
Jic uhy in t.Juing tlu::i, ti1c ii11gl·1· may l.Je 111tmduc1·tJ 111to 
tht ndum, aud tliat lJ•ffl ul the LlatJtJt.•J• which may 
lodge Llic stout·, dt.'\' aletl •. tl Liil' foi-ct.·ps hawcn to grasp 

~:ies~~~:;~' ~~ ~~:1•:1~~~~~~11 ~;~~1:1\~:":i':Jtt ~o~l ·~~ ~~~r:~~~:: 
The s,one &11uuid be cxt1·actcd sloYtly. 'Vhen it has 
lll'ukcn 111 Lhe blat.Jdtr, or is in detached pieces, the sc:eop 
(Jig. 55) or tinger may I.Jc introducetJ to 1·emol·e the 
M11allc1· fragmenls. Sometimes it is neccssal'y tu inject 
the wuuntl with wa1·m water, and raise the patient's body, 
in u1·de1· to wash out some uf the concretions. 

When any inconsitlcrable artery 1.JlcrJs, it is, ir poHi· 
1.Jle, to I.Jc taken 1111 \\ ith a ligature; ii this cannot br dune, 
pl'essurc is to be made 011 the wuuntl \\ ith a firm roller. 

When the oprra\.ion is over, the peh is of the patirnt 
should bu 1ilaeed lowe1· than the body, in order to pre· 
serve the wound in a depending posture, to facilitate the 
discha!'ge of blood. When the bleeding has subsided, 
the bandages are to be untied, a piere of dry lint put be
tween the lips of the wound, which is to I.Jc oflon renew .. 
ed, and the thighs are tu ~e brought together. Tho 1••· 
tient is then to be laid in a bed, with the 1.ehis low, a 
la1·ge dose of laudanum gi\•en; anti ''lien much 11ain is 
allerwards compiained of in the abdomen, anodyne:, are 
lo he gi"cn by the mouth anc.l by enema, aml fom<'nta. 
lions, with l.Jladde1·s of warm water, a1·e to I.Jc ~pplied to 
the pubes. Sometimes after the operation of lithotomy, 
the wound will be healed in a month; at othcJ' times, 
e\·en if the flpel'ation be successful, the patient will be 
coufincc.l fur three 01· fou1· mouths. 

l11conti11.ence. of urine.. 1.'his may arise from various 
rausts; loss ufpuwt·r in the sphincter uf tlie bl:1ddel', ir .. 
1·itation alwut the nec k of this 01·gan, laceration or it.a 
coats, or pl'essure from the uterus in athanced stages of 
pregnancy, ue ci1·cumstancrs \\'hi ch may Le ront:l'i\'t•d 
full.\ adequate to produce an incoutiueuce or su11rcssioo 
of u1·iue. 

When a suppression or urine arises from drfirirnt 
powc1· in the bladder to expel its runtcnts, the catlirter 
(figs. 75 anti 76) is to be int1·oduced in the same m.rn11er 
as the sound, in order to draw oft' the water; 111 rasea 
likewise of suppression frow tlie pre•sure of tbe g1·avid 
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uterus, the catheter is often employed with much aclvan· 
tagc. . 

When the urine is retained in consrquence or irr1~a· 
tiou and inOammation in the neck of the l.lladder, tile lhs· 
OJ'der is violent aud ala•·ming; it is chuaclcl'ised by tile 
ordinary symptoms of inflammation, attended \\ith an 
ex.trcmc pain and much swelling of the afft'ctcd parts, 
so that the l'athete1· cannot be inta·oduccd. Treatment: 
'l'o11ical_ and general blood.Jetting; anodyne fomentation. 
011iates 111 large doses; injections into the rectum of warm 
water, warm bath. 
lf the disOl·tler, notwithstanding these means, continues, 

aud eve1·y allcml't has failed of intr011ucing the catheter, 
a puucture must be made into the. Liladtler: tliis opcr·ation 
h by some recommencled to be pel'formetl aborn the pu
bis, hy introducing a lancet-pnintNJ trocar or two inches 
long, about an inch and a half above the pubes directly 
into Llie bladder, and witlu.lrawing the stileete to permit 
the u1·iue tu flow through the c1111ula; to the canula a cock 
is lo be fitted, in ordc:r that the urinary dischat·ge may 
after ~' at.ls not be continual, and by drops, but at intervals. 

'Vhcn the punctu1·e is mad~ from the ptwineum, the 
trocar must be introduced at a little distance from the 
ra11lia perinci, and 1rnssed into the blaclder, a little to 
the upper and outer side or the prostate. 

Fistula in perinreo. A sinuous ukrr in the per-ineum 
may. be produced by wound~ in tl1P. bladlh'r, or nf'igh
bourmg paa·ts, or may a1·ise from inflammalion of these 
parts, common, venerral. or concerous. When the 
coruplaint is local, it is to lw trrated by incision in the 
manuer of other fistulous ulcers, and d1·essf'd with emol~ 
licnt applications, or with poultices, according to the 
natu.re and dcgr•ee of inflammation and discl1ar·ge. 

J4"'zstula in ano. This is a sinuous ulcer· in or near 
the rectum. ft is called complrte. when it has an l\Xter
nal OJJ<'ning in the integuments, indcpendant of thp gut, 
while it at the same time communicates with the gut. 
'Vhcn there is no actual communiration of the ulcer with 
the 1·ectum, it is called an incomplete fistula; and when 
with out any external opr.ning, the ulcer communicates 
with the gut, it is denominated or.cult. 

Fistulous ulcers nPar the nctum, may br protlucrd by 
any local causes of il'l'itation; they fl'l'quently follow upon 
the inflammation pl'oiluccd by obstinate liarnu1r1·hoidal 
affections. Piles, indeed, are pe1'11:i.ps the must com
mon suu1·cc of fistula in ano. These arc to be remedit·d 
by laxatives of a ltlancl and oily nature, by sitting over 
wan~l watel'. a.s the I.lest mraus of fomrntin.~ the parts; 
and ~r t~ic pain and swelling are consideraltJe, by the 
~f1Jllicaho11 _of .leer.hes 1~pon the tumn11r: surli applica
t1nns a1·e pl'll1npally s111tetl to what arr termed l.llind 
pi.lcs. Wheu tlic disorder is accompanicfl by a disrhargc 
of b~ood from the auus in an excessiYe drgrt·c, cold antl 
as.ll'll1_gcnt al'C to take place of warm and cmnllirnt ap
l•.l1ratw11s, .-such as solutions of sugar of lea1l, or the 
sun pie applacation of rol~J water; while rostinness, e,·cn 
ill f!i" r11se of b~eeding pilrs, is to be carrfully g11arde.d 
a~a1'it, IJy laxahv<'s: cllal)•beates intf't'nallv will oftrn be 
a~t1·~tdcd with much advanta~e. The tinriurn fc1·ri mu
rrn11 of U~e Lrrnc1011 pharmac·opccia, has Uec•n gi"t'n as 
a IH'l'nnhve of pilc.·s. with much apparrnt brnrfit. In 
thr.trratme11t of the complaint, itou~ht always tol.Jf' rx
amuicd, whether it acknowlcd5es a local or a general 

cause, and whether the hremonhoiUal disposition Ur ... 
pends upon tlcbility, which is often the case, and is then 
ouly to be combated by tonic agents. 

'Vlirn an abscess lias formed in or about the rectum, 
and the t11111om· points exlm·nally, a free incision ought 
to Uc mac.le into its most t.lepemling pa1·t, in ol'der to llis
clia1·gc Oie matter as specllily as possibJe; ~he ~\'Ountl is 
then tu ltr.CO\'Uf'll with soft linen, upow wl11rh IS spread 
some simple mild ointment; and if the surrounding parts 
al'e much iufiamed, a la1·ge emollicnt puu)ticc lah.I uvc1· 
the dressing. 

Whl'n the abccss has been prrmitted to open itsr]f eith
er cxtc1·nally 01· intel'llall.r~ and hns dl•geu('l' atrd 111 ~ 0 a 
si11ous ulcer, which is k1111\\11 lt) tl1e nature of tl1 r 1:is
cliargc, the di1·ection of the sinus or ~iuusf·s m u.c.,: L IJc 
asccl'tained, by feeling with the finger in the ,urns; wl: 1·n 
their cou1·se i~ asc<'rtained, a free i11dsi o11 is to Lt> made 
aluug their whole length; tlie parirnt is to lt1: placed so 
that his body shall lean upon a ta blr or a chair; tl1e 
surgeon is to introduce his fi11ge1·1 111·c·vi ously oikd, 
into the rectum. A nooked Jll'nb ~- poi11tt·d hi!.lo111·y is 
then to be i11serted into tl1e fistula, aml puslil'd a;;ai11st 
the finger in tl1e rectum; the instn1rnrnt is IHJ\\ /J1·1 Jug·lit 
downwa1·ds, thr. spicter or the anus divid ed, •t11<l the si
nus tlius laid (,peu. Wlirn the fistula is ucrult 1 it is m:
cessary to make an a1·tifidal opening. JH'C\·io us to tlic 
passing of the bistoury. After the sinus 01· sinu8es IJa,c 
thus been laid open, pledgets uf lint or soft Jinrn SJ1l'lad 
with simple ointmf'nt, are to ltc gently insinuat l' cl into 
the wound, and a compress or soft linen a11plied over tile 
surface, a11d kept there by bandage. Tile dn·ssings 
dul'ing the cure are to be often J'cncwetl, at least once 
in twenty.four hours. 

Altscess will sometim<'s fnrm slowly in the 1•cctum. and 
discharge its contents without any fistulous uh rr:s fol
Jo\\ing. lu these cases, after the cliscliarge. of the mat
tert much adrnntage is often found in the use, for some 
time, of astring<'nt and dete1·gcnt injections, such as of 
lime-water: which the patient himself~ by means ot' a 
syringe contrived for the purpose, may with case and 
safety inject, 

EXPLANATION OF THE PLATES. 
Fig. I. A lancet anli canula for tlischarging the con .. 

tents of an abscess by mean ct of a srton. 
. Fig. 2. A di1·cctor for guiding the knife in discharg~ 
mg the contents of an abscess, &c. 

;i~: !: ! !111~~1' ;::~~~c~~~ ~·~~~~~~~~~ir~glit;~i~~~ to the 
root of polypus. 

Fig. 5. A 1·ing probe for assisting in securing a liga .. 
ture upon the ruot or a polypus. 

li~ig. 6. A double canula fo1· fixing a ligature upon the 
rout of a polypus. 

Fi~. 7. A ba11dag\1 for making romprcssion after per. 
fol'm111g the operation 111' a1 ·tt:'1·iutomy at the tcmpll·s. 

Fig. 8. A S(' tun nrNllc. 
~ig. 9. a, b, 'l\~·o pins of difft·1·rnt forn1s usrd in the 

tw1~t('d 01·. lnu·t·-llp ~utur<'. The fir<;t rummonly made 
ofs~~,· c1•, w1~!~ a llHl\ea.blr strcl pniut; the nlfu-r ~fgultl,. 

14,~!;· 10. ,I ht' tou1·111qul't now rnosl grnt' t·nll) ust·d. 
t1g. 11. Iii~· tt'lla1·11l um ust•tl i11 tlr·;rnin.':;' out the 

~~~:l~~"i'.;!~:;:~~':5 msel1 !or the purpose or sccui'iug 
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l•:ig. 12. A blu11t-110intc<l bistoury. 
11 1g. 13. A raspntt11·y fot i·L"muving tho pcricrnnium in tl~e operation of the ta·cpa;1. 
Fig. 14. The frephi11e, \\ith all its pai·ts connected and l'ratly for use. a, The ccutrcpin. "liich can be raised or <lrprrssed b)· the slider b. c, The 11art where the saw is united to the handle by means oftl1e ~pring d. 
Fig. 15. A brush fo1· elcaning the teeth ot' the saw. 
Fig. 16, Furrcrs fo1· rcmoving the piece of bone when nea1·ly cut through by the. trephin~ or the trcpan. 
Fig. 17. A levato1·;atso emJJloyed in removing the piece of lwuc. 
Fig. 18. A lenticular for smoothing the ragged edge ol the perfo1·ated bone. 
1''ig. 19. A qieculum used for kerping the eye-lids sepuatctl, and the eye fixed, in pe1·forming va1•ious opera

tious upon that organ. 
F'rg. 20. A Oat curved hook for elevatiog the upper eJ c-Jid, an cl fixing tl1e eye, in performiug val'ious minute 

opC'l'atious upon its surface. 
Fig. Qt. A c;ouching-11cc<llc. 
Jiig. 22. A couching-needle for the t·ight eye, fitted for the operator's right haud. 
Fig. 2.~. A knife fo1· extracting the cataract. 
1'' 1g. 24. A llat probe fur scratching the ca11sule in cx

trar.ting the crystalline lc11s. 
Fig. 25. A tlat . .iuoOc or scoop for assisting in remov

ing the cataract. 
Fig. 26. A knife fur extracting the cataract from the 

right eye. 
F' ig. 2;. One of Anel's probes for removing obstruc

tions of the lachrymal ducts. 
Fig. 28. A syringe aud pipe (by the same) fu1· inject-

ing a liquid intu the laclll') mal auc.ts. . 
I<'ig. 29. A crooked l"Pe wluch hts the oyl'mge. 
Fig. so. A trocar aud canula fur prrlOratiug; the os unguis in the ope1·atlou fur lln• fistula Jachrymalis. 
i<';gs. SI, 32, 33. Instrument:i employed by :Mr. Pcl

tie1· in the operation for fistula Jaclu-yn_1.~lis. J:4'ig. 51: a cond11cto1• fo1· cleal'ing the nasal duct. l'lg. 32. a cumcal tube tu be tell in the duct. Fig. 33. a compressu1· for 
fixing tJ1e tube in its j>lace. . _ . f'ig. S4. A troca1· fo1· makmg an artificial parohd 
duct. 

Fig. $5. Pins used in the operation _for hare-Ji1,, rc
prcscute<l as they arc usually 111scrtcd mto the pal't. 

t'ig. S6. A gum-lancet. . Fig. 3;. A tl'oca1• for pel'forating the antl'um max1l-

la•~·ig. ss. :Mr. Cheselden's !1eedle, with_ an eye near the 
poiut, fot· tying a knot on sc1r1·hous tons.1ls. 

t'ig. 59. An in~t1·u111c11t for pcl'ful'atmg the lobes of 
the ca1·. 

l•'ig. 40. An instrument rrcommentlrd by Mr. Il. Bell for supporting the head after the operatwn fu1· w1·y 

nc~.;g. 41. An instl'llment innnt.rtl b>'. Dr. Monro fo1· 
-fixing the cauula after litt~.upi::.t·a~1un _"t l>ru11chut1~m)-f'ig. 42. Aspr·iug-tl'uss tut· an rngurnal u1· fe111u1 al her· 

ni~~~.0~~ .. ~~i~;~;:·canula fo1· ca1Tying olf pus collected 

in ~~~.t~~·:a~. spl'ing-truss for an umbilical hernia. 

Fig. 45. A spring-trnss for an inguinal or femoral her. nia c:xii;ting 011 both sides. 
Fig. 46. Mr. And1·c's trocar £01• evacuating the contents of an encystecl hJdrocelc. 
Fig. 4i. Mr. B. Bell's trocar for operating in the hy

dror.elc. 
Fig. 48. A bag of resina elastica, with a stop-rnrk and short pipe, which fits the canula of the trocar• fig.. 11, 

78, !ur the purpose of injecting the cavity of the tuuica vaginalis, in the case of hyd1·ocelc. 
F'ig. 49. A straight-edged bistoury, sharp-poi11ted. • · Fig. 50. A sound use<l in s~al'ching for tht- stone. 
t'ig. 51. A grooved staff for the opc1·ation of litho• tomy. 
t'ig. 52. A cutting gorge!. 
Fig. 53. Extracting forceps. 
Fig. 54. A scoop. 
F'ig. 55. A catheter for a male. 
Fig. 66. A cathete1· for a female. 
Fig. 5~. A bistoury used in the operation for phy· mos is. 
Fig. 58. A silver canula for conducting the urine after amputation of the penis. 
Fig. 59. A bistoury, with a probe of ftrxible silver joined to it, to be used in the operation for fistula in ano. Fig. 60. A bistoury, which has been lately usrd by some practitioners in the operation for fistula in ano. 
Fig. 61. A wire of silver or lead, with a tube of lb• 

same metal, for laying open a fistula in ann. 
Fig. 62. A bandage for supporting the end of the rectum in cases of prolapsus ani. 
Fig. 63. Represents a fractured limb dressed with aa eighteen-tailed bandage, and placed in the manner re• commended by Mr. Pott. 
Fig. 64. Mr. Gooch's machine, improved by Dr. Ai· kiu, for keeping a fractured thigh-bone property extrnd· ed. The upper circular bandage goes round the waiot, the under one fixes immediately above the knee. 
Fig. 65. A bandage fnr a fractured patella. 
Fig. 66. A leather splint for a fractured leg. 
Fig. 67. Mr Jamcs's machine, which ie an improve-mcnt upon one invented some years ago by :Mr. White, 

of Manchester, for retaining fractured thighs, 01• bones of the le,;, in their natural situation. 
Fig. 68. The common collar used in distortions of the 

spine. 
Fig. 69. Stays recommended by Mr. Junes for distor-

tions of the spine. 
F'1g, 70. An a11pa1·atus for a distortion of the leg. 
Fig. 71. An amputating-knife. 
F'ig. 72. A retractor of doth or leather, used in amp•· 

taliug the larger exti·emities. 
Fig. 73. Iron rell'artm·s recommended by Dr. Monro, in imputatio.n of the la1·gc1· exll'emitirs. 
'Vig. ~4. The amputating-saw now most generally 

used. 
Fig. 75. Pincers for nipping ol!' any points of bone which may 1·Pmain aner t1_1i::. saw has 1.Jee~ used. 
F'ig. 76. A nttline uscU m an ampucatlOn of the. Jcog. 
~\;.ii. An upparatus inventrd by thr la~e.Dr . .Mon· ro fut· the cure ofa rupture ufthc tt'mlo AcluJhs. 
I•'ig. 78. A pair ·~f spl'111g force11s, fur la)'ing hold of 

exti·cmitics of arteries, &c. 



SUR 

SURlANA, a genus or the decandria pentagynia 
class 11l pla11 1s, the c111·ulla of which consists of ti vc pe· 
tab. ob\'ersdy ovah'd, pateut, and ~f the length of the 
cup: 1hne is no ptwicarpium except the c1•usts of the 
steds, wl1ich are five in 1111ml.ler, and roundish. It is a 
native of South Am{'rira. There is lrnt one species. 
SUR-R~ BUTTER, a second rebutter. 
St.:R-llEJOIN DER. As a rejoinder is the defendant's 

answt•r to the l't>plicatlon of the 11Lamtitf, so a su1·-join· 
tier is the plaintitr's answct· to the defendant's i•ejoiuder. 
Wood's lr1i,t. 586. 

SLiRRt<:.N 01'.R, a deed or instrument, testifying that 
the particula1· tenant of lands or teucments for life, or 
yea1·s, does sufficiently con~ent and agree, that. he who 
lrns th~ ne.xt 01· immelliate l'emainderur reversion there ... 
of, shall ah;o luwe the present etttate of' the eame in JJOS· 

session; and that he )'ields anti gives up the samr. to him; 
fot• eve1·y s111·1·1·ntlc,- ought fol'thwith to give possession 
of the things surrendered. West. Sym. 

SURROGATE, one who is su~stituted or appointed 
in rLc 1·oom of another; as the bishop 01· chaucellol"s 
SUIT1>t;ate. 

SURSOLID, or SuRDESOLID, in arithmetic and alge
bra, the tifll1 ptiwcr, 01· foul'th multiplication of any num. 
ber or r1uantit~ considered as a l'oot. 

SURSOLID PROBLEM, in mathematics, is that which 
cannot he resolved but by CUl'VCB of a highel' nature than 
a conic section, e. gr. in order to t.lescl'ibe a regular en· 
dcrago11, 01· figure of eleven sides in a circle, it is requir
ed to describe an isosceles friangle on a l'ight litte give11, 
whose an,i;1es at the base shall be quintuple to that at the 
Ver-tex; which may easily be do11t by the h1tcrscctiun of 
a quadratr1x, m· any othe1• curve of the sccontl gender. 

SURVEY ING UF' LAND. Surveying, or the mea
e;u1'illg ol'land, is b)' some !!!UjJJlOSed to have had its ori. 
gin in Eg) pt, nnd that, more cspedaJly, on the banks of 
the Nile; the inun<larions of whid1 are said to have ob. 
scured the land-ma1·ks which tlte la11tJ.ownc1·s yl'ady 
made between their nl'ighbours' pl'opt>rty and thcil' uwn; 
and to a\'oid this annual inconvenience, 1t was found ne. 
cessary t<,. c.Jc, is(' some plans of form and dimensions 
''hich they coulcl l'111ploy after e"er·y inundation. Sul'h 
was the opinion of Un·odutus, P1·ud11s, anti others, which 
Jias been continued tluw11 to tht' lH'esent age: but it is not 
our intention to justify such opiuion, and we are rather 
tlispnsrd to counknance a position Jail.I down by a mu. 
de1·n t1·avcllt•1· (Mr. llrow11) who lias spent muC'h time 
un U1r bo1·tlers uf the l\ile. He teJ/s us, in Uppe1· Egypt 
tlic 1·ivrr ii!! confined hy high banks. which p1·c\'ent auy 
in11111Ltli11n of tJ1e adjacent rotrnt1·y: aml so also in Low. 
er r~:gypt. except at 1l1c extren1itics of the Uelta, wli('l'c 
thr watl-1· of tlic Nile is neV('l' more tliau a few feet be
low thr. ~11rfarc of tlrn Jand, n11d \\ liel'e, of course, the 
inund;ltio11s take place; he1·e, howcnr, the countr·y is, as 
niay be •·x11rrtNI, "irhout inhalJitauts.-But wherever 
the 01·igi11 ol' tbis scieuce might have been. tl1e usefol
nrss tlu.·n•ol' is, now a-days. well k11t1wn aml apprcciah·tl. 

Gron1d1·y is the fou11datio11 ol' Ja11tl-measui-ing; and 
\\'f' sl1111l JJl'O('l't.'d to the must fH'cu ·tical i·ulcs fo1· ti111Jing 
~l1l' a1·ras 0£ such gco111ctl'ical figul'eS as occ111· in su1·Vl'i· 
ing. 

Sr11rnre. Thr arraof1l1ii..; figure is found hy i;quaring 
the longlb of eillicr or i1'! oides, or by multi pl) w5 the 
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base side by its pe1·pendic:ular: as in Plate . CXX:Xl. 
St11·rc) ing, fig 1, A l:P is therefore = the area. SI) also, 
AB x BC =the area. 

PaJ"aUelogram. rectan.glecl. The area hereof is found 
by mnltiplying the length by the breadth; as ALI x AD 
= the a1·ea. See fig. 2. 

Rhombns, or Rhomboid.ts. Mnltiply the base by the per
pendirula1· height: thuS, in fig. 3, All x ED= the arc;t. 

Also, \then t,\,o sides and their iurlulled angle are giv. 
en, the product or those sides multiplie<l by the n>tural 
sine of the angle= area: that is, AB x AC x uat. s. L 
A -.. a1·ea. 

** * The angles of a regul.ar rhomhus at•c each 60°; 
those of a l'liomhnides may be more or lrss. 

Triangle. Multiply the base by a perpenclirular de
mitted from the 01iposite angle: hair the prodt1ct is the 

AB -· PO 
area; -

2
- =area. (Fig. 4.) 

Also, when all the sides a1·egi,'en, from hair-the sum of 
the thl'ee sides subtract eac'li side se,•erally: mnltiply the 
half sum and the three remainc.lcrs continually together; 
the squa1·e.root of the last product will he the a1·ea: that 

is, .J~ > ~-ax~ -bx a+b+c -c 
2 2 2 2 

== the area, where a, b, and c, denote the three sides. 
Otherwise, when two sides and their included angle 

are given, multiply the two sides together, and that pro· 
duct by the natur-' sine or the angle; half this last pro-

duct ::.:c the area: that is, ~ n:t. s. of LA = area., 

Trapezfom. Divide it into two 11arts by a diagonal 
J~ne; demi~ pcrpendiculat•s fro1n the other angles. Mui. 
ti ply the dlagonal by the sum or the two pel')1cndic11lars; 

hair lhe product= area; (fig 5.) that is, Ac x :• + uf = 
area. 
. Other~vise, whcyc two diagrnrnls am] the angle of their 
rntc1·scrt1011 arc given, multiply tht• p1·od11r.t of' the dia. 
gon;tls.by the nat. _s. of the a11.;le of i11tc1·scction, and 
half tl11s product Wlil be area (fig. 6); that is, 
AC x DB '\"'. nat. s. LE 
--2--· 

Or~ when it can ~e inscribe() in a circlt•, an cl the siile~ 
are .i;1ven; from ~1alt the sum orthl' si1les sul.it1·act t'arh si<le 

~:~~~~!l~~J1~11\l~1~~~1a~·l~~1·(~~~11;lf~·~;1':.a;~~~e ;:~. 1~1~L7~~1~~:~lllbct': 
area; (fig. 7), tl1at is, ,,jt' · b+c+d -ax i:;ii"f.c!,!l _ b 

xa b: tl-cx" b~c cl~t!=area, 2 

Trapezoitl. Multiply half the sum of tlH• paralleJ sicles 
by the distance between them; and tile product = ai·ea· 

(fig. 8.) ~~ x All = area. • 

R~gitlar Polygon. Whrn a si.tle and a prrprnilirular 
drm1.tte_d from the crntl'e arc f.;l\' l"ll, half the prt·imcter 
~~1 lt?~1~1\ ;',,~~1~+-p~~enr~~ular =area: (fiJ;. 9) 

X G =area. 
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. ""hen R sil!e only is given, the S(\Uare of the side mut. 
t1111it•d by the tabular number 01• multiplier below= area. 

'l'J1at is, AB<i x tab. num. = area. 

POLYGON TABLE. 

No. of I Tabular 
Sides. NAMES. Multiplier. 

S Equilateral Triangk 0.435013 
4 Square • • 1.000000 
5 Pentagon • • 11.720477 
6 Hexagon • • 2.5~8076 
71 Heptagon • • S.{i3S912 

~ ~~.~:;~~ : . I ::~:~::~ 
IO Decagon • I 7.694e09 
11 Undecagon • 9.365641 
12 I Ouodecagon 11.196152 

Cfrcle. The square of the diameter multiplied by .7854 
=area: (fig. 10.) i. e. AB• x .7854 = area; or, half tho 
circumf'NTnce multiplied by the radius = a1·ea; viz. AaB 
x Ab - area. 

CfrC1tlar Ring. Bctwern two concentric circles multi· 
ply tho sum of the diameters by their difference, and that 
product by .7854, and the half pt•oduct =area: (fig. 11.) ------
At; + UB At;-lJBx.7854=area. 

Seg111e11t of a Circle, or othe1· curoilineal figure. Divitle 
the line OP (fig. 12.) into any even number of equal 
pa1·ts, as Oa, ab, be, &r.; and let perpendiculars be raised 
from these points. Put B for the sum of a2, c4, and other 
evt•n ortJinates, and C for the sum of the others; then 
four timrs B x twice C, x the common distance l>etwcen 
the ordiuatcs, =three times the uca: 

that is, 40 ;c 20 x D (the common distance)= area. 

A mean breadth may readily be found, by dividing 
the whole measure of the m·c.Jinates by the number of 
them, accounting th~ ends parts of such number; which 
mean breadth nrnltiplicd by the length, will be =area. 

Ellipse. Multiply continually together the two axes 
and the decimal .7854, and the product= area, viz. 
AC x BD x .7854 =area. (fig. 13.) 

All pieces of Janel are found to be of some one of the 
forms before tJesrribrd, 01· composed of two or mnrc of 
them; and the gcnri-al ruh· for finding the content or any 
end1 con1pnundrd figure is, to tlivi1le it into as many of 
the forl'goin,i; si1nplc figures as the rase requires; to 
mr:tsure such lines and angles in the field as may be nc· 
crssary to ddrt'mit1r the content of each single figure; 
and the sum of the wholr will be = area. 

·Trrn CHAIN. The most geuerat i11str11mrnt wliich a 
lanJ•su1·v1·yn1· rmplo3 s, is the chain. Chains of sundry 
Jcngtlis and dimensions \wrc invented in .formt'r .days; 
but that which was most approHd of, and 1s nnw m ge. 
neral use. was i11nntl'd by the Rev. Edmund Gu.nter, 
abnllt 180 yt•a1·s sinr.c•, a11d is composed of 100 Jinks of 
strong iron '"ire, rarh link 7.92 inches; consequenrly 
the. whole chai11 : ; 2Q yards, o•· 4 poles in lrngth. Hence 
it appears to be 11ec11lial'li well artapted to the mrasuring 
of land; as 10 square chains (that is, 10 chains in length 

and 1 in breadth, or 5 in length and 2 in breadth, or or' 
any other dimensions in suth pt·oportion), are exacU7 
an acre. 

The accompaniments to the measuring-chain are ~ 
staff or rod, of the tenth part or a chain, called an olf-set 
staff, divided into ten pal'ts, answel'ing to ten links of the 
chain, by which short distances are lllt'asm·cd; to which 
staff a rectangular cross may be affixed, to set off the 
direction of' lines perpendicular to a general line. Picket 

:!~'·::.r~0w~e!r°~t~~:,~l~r. ~~~~~s ,~fi~T11t~~.:r:n~1~~~:~r1; ~~: 
measurer's assistant at each chain'~ length. 

The dimensions o!' all lines on the land are taken in 
chains, or, rathel', the links of a chain; and the contents 
a1·e found in square ac1·es, l'uods, and pc1Thes. The acre 
we have bcfol'c observed, c;ontains 4 square roods; a rood 
contains 40 square perchcR. In one square acre are 
1.00,ouo sq~are links; in a square rood a1·e 25,000 square 
hnk~; aml m a squal'e perch are 625 square links, 

By an ordinance of the 25th of Edw. I., as wdl as by 
a statute of the 34th of Hen. V Ill., it is ordered, that the 
perch shoul~ be 16k feet; but custom, however, pe1·mits 
11erches of different lengths to prevail, in sundl'y parts of 
the kingdom: for instance. in Lancashire thr rustomary 
perch is 21 feet in length; in CIH'sbire and Slaffurdshire, 
24 feet; in Dorsetshire, 15! feet; in Somrrset and De. 
von, 15 feet; and in Cornwall the customary perch is 18 
fret. 

To reduce the statute measure to either of the cus. 
toruary measures, the following rult>s will apply:-first, 
if the customa1·y is smaller than the statute, as the. De. 
vonshil'e for instance, say, as the square of 15 is to an 
acre, or numher of statute acrei,.;, so is tlll' square of 16.5 
to the number of customary acres:-secomlly, ir the cus
tomary t9 the large1· mcasurl', as the ChE'shir1• for in· 
stance, say, as tlie square or 24 is to an acrf", 01·number 
of acres, so is the square of 16f to the number of acres 
customary. 

Before a measurer begins his work in the field, he 
should consider what Jinrs are necessary to he m~asurrd 
for obtaining the co A tent; taking such as require the least 
walking forwartl and backward. 

ffa,·ing carefully measured such lines as will reduce 
the field to some or the sim1>le figurrs before.mentioned, 
with such ot' their measuring lines as may be necessary, 
he will be enabled to find the content or each part, by the 
rules laid down in the former part of this article. 

We would observr, that a measurer may divide the 
same field differeut ways, and obtain the rontent the1·eof 
by each. For instance., the r1eld ABCDE(fig. 14.), may 
be clivideJ into a trapezium ABCD, and a triungleA DE. 

Or, it may b1• divided into four triangles, as in fig. 15. 
It may also be divi<led into four triangles AEa. J<.:D6, 

Cdt, and Bed, and two tra1iczoids Dbdt, and ABac; as 
in fig. 16. 

Or, into three triangles AEa, EBC, BCc, and one 
!l'apezoid AaBc; as in fig. 17. 

Laue.I . measurus ar·e much in the practice of taking 
such lines only in the field as will enable them to draw & 

geometrical plot therrof by some scale of t'f1Ual parts; 
and by taking such measu1·<-.linrs on the plot, by the same 
scale, they calculate the content with less trouble than 
by taking all such measure-lines in the field, a& may be 
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necusory to reduce the same to Mangles, trapezia, or 
othC'rRimple fiKures. 

Tl1c rnlrulalions for the quantity of land in the same 
field, by thr foul' l'espective methods of taking the di
mcosious, will stanU as follow: 

Fig. t4. 

Trapezium ABCD = nb " ~c ~ 

= 460 + 440 x 1020 = 459000 
2 

AD '>l F.a 780 X 251 
Triangle ADE = - 2- = --2- = 97890 

5.56890 
2.2756"' 
iT.024 

·s acr. 2 rds. 11 per. for the answer. 
lt is unnt•rrssa1·y to divide the square links of each 

small pm·t by 2; as the double content may be canietl on, 
and tlw agg1·egate, from thence arising, he divided by 2, 
once fo1· all. 

Fig.15. 
Trapezium AEDC = 1JC""Aii xEC 

= 292 + sso x 1020 = 654440 
Tl'iangle ABC =AC x Bb = 1020 x 470 =~~ 

2.'1113840 

~ 
2.27ii8-
iT.072 

5 acr. 2 r1ls. 11 perches, the answer, as before. 
Fig. 16. 

Tl'ianglc AEa = Aa x Ea= 260 x 180 = 

:r ::i::i;'!i~ NE~~;~~x:~~~ ~~g~x:~i: = 
Trapezoid DMe = Db , rte ~ brl 

46800 
148500 
25500 
19200 

= 450 +4~0 x 560 = 515200 
'f'1·a1irzoiu Aa Be = Aa + Bex ac 

= 260 + 320 x 622 = 360;"'00 

)1113900 

5.5 6950 

5 an. 2 rlls. 11 perches. as brfore. 
Fig. 11. 

~ 
lWO-

Tt·iangle A Ea= Aa. x Ea = SSO X 70 = 25100 

i:::::~~:~ ~g~ == B~~ C~: '7J2~02: s~;:: = ~;~:~~ 
Tra11cioid A Ben =Au +Bex ac 

= 654 + 550 )( 570 = 5494 80 
)1115880 

'5.5'694ii 
~ 

5 aC'r. 2 rtls. 11 perrhrs, as brrnre. WOW 
We have hithr1'to confi11rd nur consideration to such 

figu1'l'S only, \\hose few sides a1·c stntight lines of ron
sidl'l'abJe Je11~tli; but, a~ tht• genr1·al bnun<lal'ie.s of many 
picct·s of land consist of short intlcnt.ltions, it is nerrs
sary to a\'oid tl1t' tctliousnrss of computin.e;· the contt•nts 
Qf a multitude or small l1·iaugl<'s and trapezoids, to find 
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such equalizing lines as sliall constitute a triangle, or 
othel' tigure, of equal area with the sum of alt such tri
angles and trapezoids combined. 

Suppose, tlicn, that an ir1·egular boundary of a field is 
of the form of fig. 18, composed of two triauglcs and four 
trapezoids. 

Draw the line AB, and at A ei·ect a perpendicular 
AC.-Lay a parallel ruler from A to c, the third point. 
1\loYe the up11:.:r part of the rule to b, and note where it 
cuts the pe1'pl'ndicular, as at 1.-From this point J, lay 
tho ruler to d; bring its lower part down to c, and note 
where it cuts the pcrpendicula1·, at 2. F1·om 2 lay the 
rulr to e, Rn1l move it upwards to <l. and mar·k the per
)JC'mlit::ulat• at 3.-From thenct' la) th l' rule tof, and bl'ing 
it ,fown to e, and ma1·k the perpend icuJar at 4.-Ft'Otn 
this point lay the rule to B, and raise it tof, and mark: 
the perpendicular at 5.-From 5 draw the line 5Il; then 
will the triangle, All5, be equal i11 area to the agg1·e .. 
gate of the two triangles and four trapezoids. 

Example. Suppose that, on some well graduated 
scale, the base of the triangle Agh, was found to be -185, 
and per1)(:•ndicular, gh, 11 O; the base,gh, of the adjoining 
h'aprzuid 250, and sunt of its perpendiculars 160; tha 
base, hi, of the next trapezoid is 120, :tnd its perpen
tlirulars 180; the base ih 325, and the perpendiculars of 
that tl'3pezoid 190; the base kl of the next trapezoid 
300, and the perpendicrilars thel'eof S49; the base of the 
latter triangle, lB, 650, and its~ perpendicular, lf, 289; 
and that the content of the whole is rf'quired. 

Suppose also, the content of the trianglo ABC, whose 
base All, by the same scale, is 1810, and p1111iendiuular 
AC, is 238, is rcquiretl. " 

First. The double of the 
Tl'iang1e Jlgb = 185 x 11 O = 20350 
Tl'apezuid ghcb = 250 x I 60 = 40000 

Do. hide = 120 x 180 = 21600 
Do. iked = S25 X 190 = 61750 
Do. kife = 500 )( S49 = 104700 

Triangle WJ =.650 x 289 = 182070 

)430470 
2.T52S5 
--:60940 

Cont.rnt, 2 arr. 0 rds. 24 perchrs. ~ 
Secondly. The <lnuble of the triangle 

ABG =AB x AC= 1810 x 258 .: )4S0780 

2:1539 
~ 
~ 

Content. 2 acr. O r<ls. 24 perches, as before. 
From whence it appears, that the content of the new 

tl'ianglc is the same as the aggl·e.gateconh'nts of all the ori ... 
ginal triangles and tra11ezoids, to within the decimal of a 
1ie1·ch. 

In working with a chain and its off.set staff, a measurer 
does well ~n makin.~ a rough sketch in his field-book, 
la1·gc enough to allmit his Wl·iting down tile lengths of 
all the nt·cessary lines, whether for planning, ot• for cast
ing off the content without a plan. 

Where there is a general base line, with SC'\'eral per .. 
pendiculars raised thereon, it may bl' best ta continue ·the 
l'eckouing tliroughout that line; and, bY. substraction, find 
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the in!ermetliate distances hetwcen one l'Cl'l>endicular and 
anuthrr. 

Exnmple. Suppose from the sketch and dimensions of 
fig. 19, a true i1lau and the content of lhc field were re .. 
fjuired. 

Beginning at A, draw a line towards the tree at the up. 
11cr end, ant.1 thereon pl'lck off the distances, as in the 
sketrh. 

At th{' proper points erect the perpendiculars, accord· 
ing to their respective lengths; and the true figure wm be 
as fig. 20. The whole content may be. fount.I. l>) seeking 
the M'pa1·atc coutcnt of each t1·iangle and t1·a11czuid, from 
the di111cnc;ions gi\'Cn in tig. 19, thus; 

~;l~~led~1~~~:g~~l~e,:,t} !350 x 100 = 35000 

of the trapez . b = 350 + 2'iili'X 200 = 122000 

---c = '""260+4uUx 60 = 39600 

--- d =~x 490 = s6;soo 
--- e =350 + 200 x 250 = 157500 

---J = 300 j- 2~ x 400 = 220000 

--- g = 250 + 400 x 500 = 325000 
of the triangle h = + 200 x 400 = 80000 

~ 
""6.6S300 

4 

2.532 
40 

The content 6 ac. 2 rds. 21 perrheo. 21.28 

Hitherto we have supposed all the measuring Jines to 
be taken within the fields; but a measurer may some
times meet with fields so circumstanced, by woody 
ground, meres of water, &c. as not to admit of the neces. 
sa1·y mtel'nal lines being taken. Such piecl'! of land may, 
however, be measu1·et.I, by taking sunounding lines, mak· 
ing one or more right an.;les with fach other, and rats· 
ing perpendicula1·s from those lines to the angular po111ts 
of the ficMs; by which a true plan may be constructed, 
and from thence the content found, either by equalizing 
the sides by the parallel ruler, or by deducting the con
tents of the email parts without, from the general content 
of the ta·a1u·zium or surroundi11g figure: see fig. 21. 

Example. A plan of the piece or woody ground 1, 2, 
!3, 4, 5, 6, 7, 8, 9, 10, 11, 12, and 13, being th-awn by a 
6-chain scale, the content thereof is rcq ui1·cd. 

The LA being (by the cross) made a 1·ight one, and 
the sides BA and AD being measured, the diagonal BD 

~~.!e:0d~!Y0/~ndxb~Rnstruction; ur else, by cxtrnctiug 

This diagonal being a base to the triangle BCD, and 
the other• sides BC and CU measured, that triangle also 
is readily construrtedt and the trapezium compl\•tcd. 

The off.sets being made on the lines of the tra1H·zium, 
the figure of the piece of wood may be correctly drawn. 

Jts content may then be obtained, either by equalizing 
(with the parallel ruler, or otherwiso) the lines of the 
wood, and tho~ reducing it to a trapezium; or by deduct. 
mg the content or all the small trapezoids wilhout, from 
general content of the outer trapezium, fig. 22. 
E:G~'. by reducing the ligure to_ the trapezium, 

The lines being stl'>ightencd, as brfore directed, th• 
diagonal of this new t1·;.tJJtz111m, 101111d liy th(' !tulle, wiJl 
be 1070, and the sum of the 111.:q1rndiculars, 1065. 

Tb('n, EG x ~K~.:: tn~N 2 1060 = 516 x 1060 

= 546910 = 5 acres, 1 rood, 34 i1ercl1cs, fur the an
swer. 

Stcondlyt ~y finding the conknt of the ~m1·rnunding 
trapeztum, (hg. 21,) and r1·u1n thence deducting the ag
gregate or tht: ouh~•· t1·aptzoids. 

To find the tr'iangle ABD, \\e hkve, ~ = 
2 

910 ~ ~ = 455 x 950 = 425150. 

The diagonal B D = v All' + ""'Ai:i' = v9"iUi+930' 
~ JSOl. 

Then, thr h'inn~lc BCD is found thus: 

Vs x s - d x s - b A s - r, "here a, b, c, atand for 
the sides, and s for the half sum of those sides. 

a= 1301 
b = 9;0 
c = 830 

2)3101 

1550 = s, the hair sum or the si~ ... 
• - a= 249 
s-b = 580 
s- c = 120 

'l'hen, ¥~24'9 x 5BU'X"720 = 
vi'illi7'i72uiiiio = 401463. 

The triangle ABU = 423150 
The t1·iaugle BCD = 401463 

trapezium ABCD. 
824 613 = su1·rounding 

Sum of 
prrprnd. J,engths. 

The traJ.lezoid, No. 1 = 129 x 250 = 30000 
2 = 110 x 520 = 57200 
5 = 100 x 160 = 16000 
4 = 210 x 250 = 52500 
5 = 160 x 210 = 33600 
6 = 130 x 320 = 41600 
7 = 80 x 50 = 4000 
8 = 150 x 380 = 57000 
9 = 160 x 280 = 44800 

10 = 250 x 160 = 40000 
II= 410 x 110 = 45100 
12 = 150 x 460 = 69080 
13 = 380 x 170 = 69600 

2)556400 

278200 

= the agregate of all the •mall trapezoids; which take• 
from 824613 (the content of tloe surroundini; trapezium), 
leaves 5464 Io, = 5 acres, 1 1•ood, 34 perches, the con
tent, as before 

Thus far we have aJ.lplied ourselves to single fi.elds 011-
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ly; but we will now proceed to the measuring or two or 
mo1·c, lying contiguously to each other. 

Example. From the dimensions given in the sketch, 
fig. 23, the contents of the fields A and B are required. 

62ilx29ii x 1060 
Field A. --2--= 482300 = 4 acres, s 

roods, 11 perches, for the measure thereof. 

Field B .. ~ x 500 = 185000 = 1 acre, 3 roods, 16 
2 

perches, for the content or that field. 
As in measu1·ing single fields, various methods are pur .. 

sncd for obtaining the contents; such as general lines 
with normals, or triangles combined with normals, &c.; 
so also may the content of each respective field, contained 
in an estate, be found by like means. 

The estate, fig. 24, may be measured by a general 
line, with normals erected thereon, in manne1• following; 
viz. 

Beginning at the southern encf, a measurer takes his 
principaLJine from A towards the. tree on the northern 
limits C?f his work; and at every necessary point in that 
line, he sets off such perpendiculars as will lead him to 
the corners of each field, as in the figure. The dimen
sions taken in each field being as here given, the content 
of each may be found in manner following: 

DIMENSIONS TAKEN. 

Double 
Bases. Nol'mals. Operations. Areas. 

J. Aa x al = 740 x 25 = 14Boo 
Aa x ~ = S6o x Bo = 28800 
Ab x Aa+liO = 790 x 1500 = 1185000 
ac x a2 + cf = 490 x 120 = 58800 
bo x be = 160 x 60 = 45600 

~3000 
6.665 
~ 
26:-

u. if x cd + ef= 850 x 860 = 731000 
de x d4 = 488 x 130 = 62400 
c6xcb+6,2=35ox 90= St5oo 
6f x 6,2 = soo x 40 = 20000 
fe x eq = 470 x 4o = 18800 

2)863700 
43Tii5 
1.274 
""'iQ.96 

III. !m x 41 = 820 x 4o = 32800 
gh x gin+ hk = 590 x 1290 = 761100 
ik x rk = 770 x so = 2.11 oo 
gll x hi+ gt = 590 x 270 = 159500 

)976SOO 

4.88i5 
~ 
~ 

IV. er x er + ri' = 490 x 1s10 ... 769srio 
c7 x 7,o = 780 x 55 = 62900 
dq x cd = 510 x 45 = 22950 
de x dq +en = 2SO x 1010 = 232500 
ef x eo +Ip= 215 x 750 = 161250 
fp x fg = 370 x 70 = 25900 
fz x fg + zu = 2SO x 200 = 46000 
zr xzu+rw= 300 x 270 = 81000 
rs x rw = 40 x 200 = 8000 
st x sx = 2so x 50 = 11500 

)1421100 
7.'i"055 
---:4220 

""""i6.8ii'"" 
V. bu x gh = 210 X 70 = 14700 

bk x hu. +kb = 770 x 570 = 284900 
kb x kl = 140 x 50 = 7000 
le x cd = 260 x 70 = 18200 
ii x cl + ai = 330 x 550 = 181500 
gi x -;;; + yg = 560 x 100 = 392000 
yg x yp ~ 350 )( 70 = 24500 

)92!8UO 
4:614 

2:456 
""'i'B.24 

vr. el x ru+Tb"' = 750 x roo = 525000 
eJ x ex +ft = 260 x 280 = 72800 
eg x ej + gh = 210 x 520 = 109200 
gi x gh + ik = 90 x 660 = 59400 
it x ii< + Im = 350 x 820 = 281000 
Im x ln · 820 x 120 = 98400 

Respective Contents. 

)1152800 
5:764 
3:056 -2-.-

,. acr. rds. per. 
fiel<l I. 6 2 26 

n. 4 1 10 
III. 4 s 21 
JV. 7 O 16 
v. 4 2 18 
vr. s s 2 

Total 3Si'IS 
Notwithstanding some land-measm•ers have ado11ted 

the foregoing method, of normal lines, for thr-ir mode of 
practire, in making plans of estates, yet the following 
(''Y triangles, &c.) seems preferable; being less subject 
to rrror, and more facile in ope.ration. 

Let us suppose that the small PState, fig. 25, was to be 
measured, l.Jy means or a general triangle, and necessa1·y 
off-srts; thr measurer beginning at A, and measuring 
tnwarrls B. from thence to C, and returning to A, ma. 
kinll' all necessary olf-srts as hr !:'""" on; required the 
true plan, and the measure of MCh field/ 

From tho following l)rmcosions, to plan the estate: 
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Az = 250 Al = 60 
JX 60 Xz = 60 
Ab = 500 b2 = S20 
Ac = 7SO cs 70 
Ad = SIO d4 = 140 
Ae = 940 • 5 = 100 
AB =1500 Bk = 210 
Bo = 250 0 6 = 120 
Bf == 520 f1 = 100 
Bg = 390 gs = 70 
Bb = 4SO 
Bi = soo 
BC =1600 ib = S50 
Cl = 600 l 9 = 250 
Cm= 710 
Cm = soo mto= 160 
c .. = 950 n2 = 570 
Co =1580 oJ4 = 5SO 
CA =1400 

The plan of the estate being obtained by these dimen
sions, other lines must now be drawn in each field, di
viding it into such geometi·ical figures as will most rea
dily give tho content; as in fig. 26. 

By dividing the fields as here directed, the content of 
<:ach may be fou~d as follows: 

HOME PADDOCK. Double areas. 
Triangle u = 1040 x 515 = 56400 

Do. b = 650 x 565 = 555950 

Trapezoid c = 270 x 565 + 250= 217550 
Triaugle d ~ 140 x 250 S2200 

GARDEN. 

2')64iii0ci 
3:2ci95 

Trapezium e = 680 x ~o = 2)292400 

1.462 

RIVER MEAD. 
Triangle f (!he lowerl 

~:i~~ul~~du~~~"i;r~ ~ = 1S65 X S60 = 160S900 

former Rule, J 
Triangle g = 160 x 115 = 1S400 

Trapezoid h = s20 x ~o = 177600 
Triangle i = 1275 x 440 = 561000 

Do. k = 275 x 110 = 50250 

'Trapezoid l = 60 x jiO"".'""liiO = S600 

D11. "'= 70 x "'iOOT"°65 = ll550 
Triangle n = 70 x 65 = 4550 

2)2415S50 

12.07925 

.Respective Contents. 

Home Paddock s.2095 = ac~. r~s. ~";· 
Sarden . 1.462 = 1 1 ss 
River Mead 12.07925 = 12 o 12 

Total l7 2 SS 

THE PLANE TABLE. 
Land-measuring may, in some instances, be expcditc1l 

by instruments which set off lines, in their relali\•e posi
tions, and tbe angles of their inclination one to another; 
the most convenient instruments for these pur11oses, are 
the Plane-table and the Theodolite. 

,.l1 he Plane, or Plain -table, is romposecl of a smooth rec
tangula1· I.ward, commonJy or about 15 inrhes by 12; 
around which is a frame, that not only sc1·ves to kee1> 
the paper smooth on which the plan is to be drawn, but, 
being graduated into degrees, a11swrri11g to a crntra[ 
point in l11e board, the a11gular bearing of any two lines, 
issuing frnm the station where the instrument is placed, 
may 1·cadily be ascertained; or the angle itself may be 
drawn on the paper.-A magnetic needle and compass
box is fixeil to one side of tlie hoard, which serves to 
poiut out the bearing of any li11c to the magnl'tic mcri
dia11.-Therc is, also, a b1·ass index-r·ule. Jiaving sundry 
s cales tliel'eon, and also pnpcn<licuJal' sights at tlie cnc.J 
used herewith. 'rhe whole is supported on a three-leg
ged stand, &c. moveable on a brass ball and ~ket. 

·on~ ~;1w1-~ni~a:;,~~·~~~~'~i11grpi~~t~1~ 11~isA~,~~~'l>t~;t 2~: 
and from any assumed point on Hie paper (which may be 
consillcJ"ed as his station-point on the land) dircrtf'd his 
sight along the boundary to .B, and also to C, to D, and 
to E; a11ll, hy measul'ing these lines on tile ground, 6nd
ing them t11 be as follow, viz.; AB = 665, AC 885, 
AD 1030, and AE 580; he may make a correct plan of 
the field; and from thence, by drawing other linf's on the 
plan, as heretofore directed, he may calculate the con
tent thcl'Cof. 

H the other side of the same field, viz. IlC, CD, and 
DI£, &c. (fig. 27), had been measul'Od, either on tho 
ground, 01· on the plot, the content may be found by 
Ruic 2. for the Mangle. 

A measurer may take his observations, from a point 
about the middle of a field, as at A, (fig. 28) and take 
his angles of bearing to all the corners of the firld, and 
measure the links to each corner, and from thence find 
the content; for, suppose the L BAC = 105° O' 

L CAD= 59 so 
L DAE= 129 o 
LEAB= 66 SO 

And that the line AB = 4SO 
AC= 550 
AU= 665 
AE = 750, he will liarn 

two sides of each triangle, and thei1· included angle, gi•'· 
en; from whence he may make his plan; and by Rules. 
of triangles, find the content. 

A measurer may take two stations in a 6elt.I, as at A 
and B, (fig. 29, the distance between which must be care
fully measured); be must then from each station dil'ect 
his sight to the corner of the field, and d1·aw dotted lines 
till they intersect each other. From the intersections of 
these dotted lines he must draw the boundal'y lines to 
1nake his plan; in which he must draw such measLH-ing
lincs as are necessary to find the content by the scale. 

A mea...,urer may take four or more stations in a field, 

::c~~~~~}~g; ;~}r.~:~~e:1~p ~~~~ra:;1;:i;;;,~;7h:·P~: 
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being laid: down, the content of the field may be found 

by sc•ling. THE THEODOLITE. 

The 'rheodoHtc is a circular instrumC"nt ma<lr or hrass, 
~raduated into t.lcg1·e,•s, &r. on" hich is an ~ndcx-limlt 
for taking horizontal anglr'-, surmountrc.l "1th an arch 
for nrtica1 angles, and a trlcscopic sight. H hac.;t usu
ally, s11irif-lcnls to adjust it by; and a compass, fo1: an
gular bca1·ings, checking the observations IJy the ltmb: 
the whole jllaced on tl11·ce legs, and a ball and socket, or 
Jialr-ball and 1iarallcl plates, to set it lrvcl. 

In all cases of land-measuringt where angles a1·c re
quired to he taken, "hcthu horizontal or vrrtical, . 110 i.n
strumcnt is so Wl'll adapted tlicl'eto ao; the U1c11tlolitr; its 
accuracy and dispatch far exceeding all other instru
ments used for that purpose, especially on la1·gc estates, 
v. here varieties of boundary, as well as inequality of 
surface, arc met with. 

Jn a single l,iccc of land, the angular oi.Jserrntiuns may 
all be made from one spot in a fidd. 

In this case, the theodolite b('ing set at the station A, 
fig. 31, and propel'ly adjustrd (as hcrearte1· drscrihed), 
the fu·st obscn•ation to the pickt't·staff at a, was = 62° 
201

, from the north towal'l.IS tl1e cast, and the length of 
the line A« = 660 links. • 

The second obscrvatiou, to b, between the south and 
east, = 152° O', and the lcugth of the liuc Ab = 960 
links. 

The tliird, to c, between the south and the west, = ~200° 
O', the Jcngth 150. 

And the fuu•·th observation, to d, from the north to. 
wartls the west, 529° 50', and the length 599. 

~·1·om hcnc<>, with the help of a protractol', the plan 
may be draw11. 

His cvitlent, that if from the observation b, that of a 
is subductcd, the L a.\b \\ill be found -= 89° 40'. 

That if from the obsCl'\'ation c, that of bis subductcd, 
the L bAc will be found= 48° O'. 

'l'hat if from the ol.Jscn·atiun d, that of c is subduclctl, 
the L cAd "ill be l'ound = 129° 50'. 

Anti also, that if the circular romplemcnt of the ob. 
scnation d (which is 360°- 529° 50' = 50° 10~) is ad. 
drd to the ol.Jsel'Vatiou a, the L clAa \\ lll be found = 92° 
SO'. 

The "hole together making (as it ougl1t) the corn. 
pick circle 560°. 

The content may nuw be computed by rule s or tri
angles. 

A mcasu1•rl' may lake thr angle at rach corner of a 
J>iN'c of g1·ouml, and measure the sirlcs as hr gut•s on, 
thus :-ha\ ing srl the nrcdlc to its S6o0 , and the limb to 
it8 360°, he found lJy ulisrl'vation at L 1, that looking to 
his 1,ickct al L 2, the Jimb cut 504°, from the no1·th to. 
ward!t thr west, aml hi~ nrcdle I !2.4°.-At 0 2, ha\'i11g 
directed till' throdolitr tn the I.Jack station, his ol.Jscr\'a. 
tiou for\\1t1•d wa~. 011 ti1r liml>. 450 50' from south to 
\\r!;t, and on the ll('t•dle 45° SO' also. At 0 s, thr liml> 
\\as 126° o'. from south to east, and the needle at 3060 
O'.-And ate 4, the limb and nrrdle both were at 216• 
O', fr1,m tlw north tn thr t•ash\al'd. 

Su11pn .. i 1 g the 1i11rs \\t'l'C found to be 1000 link~. 800 
lin~'• I too 1111~0. •nd 800 links, the plan may be made, 
ud the cootent fouud by the scale. 

In exlensire concerns, wl1c1·c all t11c fidtls. in an estate 
or manor are to br measu1·cd, la1·ge c1rcu1ts must Uc 
taken \\ith the theodolite, anti the proceeding~ cnrl'fulJ?· 
noted down in the field-book, the pages or\\ h~ch a1·e ?·· 
\•ided into thrC'c parts; the middle column l.H~ tng fol' ~ll· 
serting the angular. obscrrntir!ns, aml the p~·ogressl\·." 
distances from station to station. and the porn ts whc1 e 
it may be necessary to set oH' (with the ten link sta.H') 
such short lines as the flcxures or angles of boumJar1cs 
may requil'e. The sides of the page arc e1!1ployed in 
noting down such off-sets and remarks, ~n either ha11cl •. 
as may be found necessary; and a!so. mak~ng sketchc_s ol 

~ii~= ~~~~:;~ar·;~;. ~';!~er~0~~yr~l=~·:~1~1~~t~1;~~~g a5 ~~1;~~~~1;, 
bounclarics, it is neces!lary to IJcgin at the l>uttom of thO" 
page, and write upwards. 

For an example to exernpliry the mode or practice 
with this exccllrnt inst1·umc11t, we will take the estate, 
fig. as, and suppose the measu1·er to plant his iustru. 
ment in the l'Oad at 0 I, and ha\·i ng duly adjusted. it, by 
setting the liratl thereof truly hol'iz~nt;\I lt}', the spil·it 
levels and adjusting screws; and setting the indrx part 
of the liml.J exactlv at S6oo,, lty mo,·ing tl1e whole hra<l 
about until the 560. in the compass·l>Dx comes to the line 
in the nol'th end of the needle, t!1e instrument will thus 
be completely adjusted: here lie is to lock all fast by the 
screw umler the head between the lt•gs. 

'Ch~ instrument tl111c; adjusted, t !1e measurer sends one 
of his assistants forwal'd, as fa1· as lir ran cnnT'rnientiy 
meas111·e a strai.i:;-ht linr. n., al 0 2. Tnkiu~ lh1..•n hie, an. 
glc of oltscrvatinn by his t elescope, he fint!'i it tn be GY0 

0 1 from tlie norlh towards the east, "likh he.• enters iu 
his fid<l-book, n ot in~ it "illt ~-~·as a mc11101·a111l11m 
on which side of the mcrillian it lies. He must now fi" 
his limb to the other part of the hl'n<I, by a Sc 1·1·w fut· 
that JHll'f)OSC. llis chain-111r11 ha\·ing laid tlil' cltni11 in a 
dii·ertion to the picket at E) 2, he lll'OCCcds to llll':lSUJ'(' 
this line, making such off-set CJ to the 1·i,i;lit and l<'f't a~ 
may be neccssa1·r. At his stati:1n tu~ fim)s, hy measuring 
on the right, with liis olf-s('t stao·. tl1at hr has t!1e gcnC
t'al line of the road-f~ncc at so li11kq and also a cor11Cl' 
of 40 links mo1·c; and 30 broad: 011 the l:•f't of liict slatiou 
he has an off-set of 10 Jiu!, ~ . The cliai11-nu•11 JH':wccd
ing on their line to SOO, he finds !?5 on tltc d,:;l1t to be 
the breadth on that side of tl1c road, wlic1·c is a gate, 
and on the lcrt 20, which will detc1·rnine th• breadth or 
the road at that spot. At 400 he will fond IO on lhe 1·ight, 
and 20 on the lclt, to be the breadth. At 760 (lhe end 
or that line) he will find S5 on the right, anti 15 on tho. 
lcrt, to be the breadth; where also ho will fond a small 
road branch oH' to the right. 'l'hus is the first station. 
line finished. 

To this spot (which is his second station) he brings 
his theodolite, and arte1• setting it le1•e l, unlocks the un
der screw and turns the whole head about, until, througlt 
the telescope, lie sees the back picket or statiun.,I~ff. 
Here again, locking tho head or the theodolite, he most 
unscrew the limb, and turn it about until, through the 
tclesr~pc, he h~s a view of the picket nt 6 S; ihe an~le 
to winch he \'111 find to be 255° 10· fr11m the nol'th to 
the eastward, which he" ill ente1· in his foeld-bonk. J\Iea. 
suri!1g on from 0 2 to~ 3, he \\ill ftnd, at I SO links, that 
he 1s come to a turn111ke-3ate1 "here tbe br•~d1hs 9n 
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the right and left arc 50 nn11 lJ, At 200 he has an off- hedge. At ~19 the oft'-sets are 10 and 15: and at 229 
set of 15 on the lrl't; auc\ a bre<tk-off at the right at' ano- the mc_asurel' comes tu a close at e 1, where he began. 
tiler rnad. at 25 from his linf', with two othel' off.sets. as Havmg thus taken a circuit uf this estate, the mrasu
cxpressccl in the fkld -book. Wh ereto this road leads, l'er must proceed to plot off the same by some convenient 
must be uoted. At 265 be has oft' sets of 30 on the left; scale in manner following: 
and 20 011 the right; which em.ls this ~tation line. PLOTTING. 

Bringing now his instrument to 0 s, he is to adjust it The plotting, or making a d1·aught of an estate, froru. 
in the mannrr we have tlirt•cted lum to do at E> 2, and a field-book or other memo1•anda taken in the field, is 
tu1·11111g the limb allout tu" ards the picket forward, he thus performed: 
will tind the angle or bear·ii1g to be 570 45 , still from The paper, or vellum, on which the plan is to be drawn 
the nurth to the ('astwarcl. At 20 he will find himself must be smoothly laid down on a drawing-boartl: a Jin~ 
opposite to a cross lictlge on the left, belonging to the is to Oe drawn from the bottom to the top, to t'cprcsent 
estate he is s1n·rc)·ing. At 295 he ends his line of this the magnetic meridian. 

{;t;~~o~:;o~.he1·e the ott'-scts a1·e 5 and 35, as noted in the- 1buut the middle pat•! of this line a point is to be 

Comi11g now toe 4, and having adjusted liis theodo- .:fi. i:' t~nb:1~ft ~~~"!t~.1~~g~~;1~~~;f~~h~.[~;~~1 ~1~ ~~o~~~~: 
lite, he finds his next angle= 226° 0' N.E. At 20 his cide with the meridian line: round, at the edge or the 
off-sets a1·e 20 anti 15. At 41 o they are 15 and so, pt'otractor, draw a pencil line. [The protractor i!i a 
where, on the left, is a cruss hedge of a hackwal'd direc- cil'cular piece of brass, having its edge divided into de'
tinn. At 480 his off-sets are 5 and 25, where is another grees &c. answerable to the cil'cumference of the theodo ... 
c1·nss-hrc.lgP. At 750 is a break· in of the fence, and the Jite, so that whatever horizontal ollservation is made 
off-set• a1·e 50 + 15 on the left, and 10 on the right. with the latter, it may be laid down on paper with the 
At 1050 the off-s<:ts are 20 on each hand, and another help or this instrument.] 
c1·oss hedge on the left. At 1150 are off-sets on the right The protractor thns placed, being steadily fixed in 
of 20 and 20, where stands a house. At I SOO the off- that position by pins, .or by a lead weight, look. in the 
set of 30 on the right tCl'minates the house; and at 5 on fiel<l-book for the quantity of the Late l, which, in the 
the left is a cross hedge of a backward direction:-1350 present case, is stated to be 69° O' north-easterly. Look 
ends this line, where t"oatls tliverge to thr. right and left. for this degree, on the circular edge of the protractor, 

At 0 s lhe. inst1·ument being adjusted, the angle is and on the paper make a mark, with a fine plotting-pin, 
2s40 50', nl'arly W. At 50 the off-set to the hedge is l5; at that number; mark it 1, denoti11g 0 1. 
at 220 it is also 15, where is a cross hedge, which is the Look in the field-book for the Lat 0 2, which, in this 
same as was nnted at I 050 in the last line. At 320 the case, = 253° 10', where make a mark, as before. 
off-set is 25. At S50 is the end of this station, where the Thus do with all the other Ls, until you come to the 
distance from the fence is t 5. last station previous to a close on some former part of the--

At 0 6 the beat·ing is 305° 55' N. W. At I 30 the wut·k. 
off.set i• so; where a cross hedge gue• off to the point All the angles being thus pricked off, remove the pro-
noticed at 750 in the line from 0 4 to 0 5. At 160 the tractor. 
line is ncal'ly close ta' the fence. 2t0 ends this line. Consider where about the beginning of the workshoold 

At 0 7 the angle fonvard is 106° 2>' N. W. The line be placed, so that the whole may come witl1in the com. 
is 143 Ion.~, •;vi th ~n off set at the end of 15. pass of the paper laid down; and there make a mark, 

At 0 s the bca1·ing is 269" 20' N. W. At IOQ and 300 noting it as 0 l, the beginning of the plot. 
the off.sets are 15 and 10. Lay the fore edge of the parallel ruler from the central 

The bearing at 0 g is 70° 45' S. W. At 30 the mea- point where the prott·actor lay, to the mark on the pen
surer finds it expedient to cross the fence, and to proceed cilled ci1'Cle denoted 0 I. Move the fore edge of the t>•· 
within the bounds of the estate. At 90 he has an off-set rallcl ruler until it touches the point detel·mined on for 
of so to th~ riD'ht whe1·e lie crosses a hedge. At 880 he the beginning of the plot.-From thence draw an ob
crosses anoth~r lieLlgc, having there an off-set of 20. At scure or pencil line (in the direction mentioned, i.e. in 
940 he has an off-set of 50. At 990 he again crosses the this casr, from the north to the eastward) about the 
hedge. At lOi:O he has an off.set of 20 to the lcl't. At length of the '1!hole line of this 0, = 760. 
1040 he again crosses tlie hedge. At lOBO he comes to Apply a feather-edge scale to this obscure line, the O 
the corner of the fa1·111-liouse; and 1165 ends Ins hne, division thereof at the beginning; and p1·ick off every 
wlierc jq a small curve at the right·. . progressive number where any off-sets have been made; 

Ate 10 the bea1·ing is 204° O' s. w. At 70 IS an as at 300, 4CJO, and 760. 
off set of 5 on the right. At 200 i• t 5 on the left, and Turn the scale across the line (by some cross division), 
a ci·oss hedge. At 600 is 25 on the left., and 9.0 + 15 nn anti prick off the off.sets on each side of the station-line. 
the right. 690 ends the line, having an off-set of 15 on At o, or G 1, the field-book informs us, that on the left 
the right, and the like on the lert, wlie1·e is a cross h~dge. ha11d, at 10 liuks, is the boundary-Hue of that sicJe; 

Tho bearing at 0 l t is 555° 30' S. E. At 280 ts an where is also a small road branching off. On the right 
olf-s.C't or so on the l'iglit, and 10 with a Cl'OSs hedge on hand, the off-set is 30, which, with + 40, goes to the cx
the Iert. At 400 is an off-set of so, and a cross hedge at tent of a small nook, that is 40 links broad also. At soo, 
the left; and 470 ends the line, with off-sets of JO and 20 on the left, is an off-set of 20, and, on the right, another of 

on 1~ei~·~l~n~e1:;.:;,g is 155' o' S.E. At 60 is a cross ::t o~ht;':ee1=~~~}\~f:J: :: ~~~i~~bl,~~/:fo5i;, a~h~~~ 
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a sm•ll rnad-way branches off. All which off-sets •r.e ~o 
be prkked off as you go on. D1·aw the buundal'y-h~ics 
through tlwsc off-set points; and thus the fh·st statrnn 

ma draw such measuring-linrs on his fllan as wi.11 
en1L\c t.im tc> calcul•tc tile content or each field scpa
ratdv. 

wi~abye, ~:~:.~1 ~,~~d.parallel ruler .rrom the ce~trc t'., th~ 
anr"ular point of 0 2: ffiO\'e the limb of the pal alleJ I ult'~' 
unlil it touches the end of the last station; from whcme 
draw another o\,~cure line, from the 1101·th, easterly, as 

no~;~ 1:1
1~ t~:.~ :.~~~-~~~~~ scale as befor~, and prick olf th~ 

numbers so, 200, and 265.-At 50 l111ks is a toll-~~tc, 
where the off-sets are 15 and so.-At 200, the oft-s_ets 
are \5 and 25; wherr, on the right han1l, is _a !< hnrt 1111e 
of hedge ot' so Hnk~, and also a lane of SO l111ks lm1:ul, 
going off at an acute a11gle.-At 265, ,the end of the sta· 

tioia~~eo~ff;ri~t~i~~.e f~·~n~ 1~ ;,0;s before directed, north'
eastcdy.-l'riek off the ~umbers 20 an1I 293. oppo
site 20 is a hedge branclung off to the kft.-At 290 the 
off-sets arc 35 and 5. . 

From 0 4 lay off the line north-easterly~ and prick 
off the numbers on that line, as thry appear m the field
bouk, and make the off-sets as follow, viz. At 120 sl't 
off 15 ant.I 20. At 41 o arr so and t 5, where two hedges 

- branch olf nearly in the tlirection of the side sketches. 
At 430 the off-sets are 25 and 5, whe1•e is a cross heclgc 
on the left. At 150. on the left, is 30 + H with a cross 
hedge: on the 1·igl1t is to. At 1050,. un the left, is 20 
with a cross hcdgf, and 20 on thr right. At 1150, on 
t.he 1·ight, is 20 + 20, whel'e stand~ a house •. At ~ 300, 
on tlie lcfl, is 5 with a cross hedge; on the nght is 30 
with a 1·ua<l branching from the11ce.-l 350 compktes 
this lin('. 

At E> 5 the wm·k takes another dil'ection, and goes 
backwal'ds towards the wrst. Lay the l'uler from the 
centre to this station, and draw the obscure linr in thr 
dircrtion mentioned. Prick off the distanres and off-sl'ts 
as m the fichl~book. Here we have off-sets on one side 
only, not bf'ing now in a l'oad-way. 

At 0s 6, 7, afld s, set off the lines south-wcstel'ly, 
and 1wick off the distances and off-sets) as in the field~ 
book. 

At so, in 9 9, a hedge was crossed; as also at 990 
and 1040. 

Station IO still bears west of the south; at the end of 
which we again come into a road-way. 

But at 0 11, the di1·eclion or the line bears above the 
aoutli, towa1·ds the cast; as does that also of e 12. 

At the end of this station, the work comes to a close 
at€) I. 

Arter having thus plotted his work, the measurer will 
have to draw anuthe1· linr, for the hue mel'idian, to the 
eastwarll of the fcu·mtw, according tn the variation of the 
ma~nelk needlt.>, whcr'~ the e!=ltate lies.-On thiR true 
meridian line lie must place a.ften1· de tis, or some other 
dcvirr, as a north t>oiut.-He will also l1ave to give a 
title to his map; to cl raw u scale of the 1u·opo1tiou he has 
plo1trd by; and to give the whole a border. 

Afk1· t!iis cii'cuit is plotted off, the measurer must fill 
up thr i11tt•rior by mraso ring with the chain, and lay 
ea1·h field down in its l>rupl·r situation and dimensions on 
the plan. 

SURVIVORSHIP. See Ln-E ANNUITIES. 

SUS, !tog, a genus of quadl-uprds, nf.1_'1e ordc1·bell~~· 
Thr gturi·ic charactrr is, frnnt teeth. Ill th~ up.pe1· J clW 

four runvcq;ing, in the lowl:'1· ja\~1 six, IH'oJrCtmg; ca
uiue' trctli, or tusks, in the uppt~r Jaw two, r.1the1· shod; 
in tlir lower jaw two, long, exsc1·:~t1? snout ~ru.n catell ~ 
prominl'nt, moveabl11; feet cloven .. I his .gc1111s 1s in some 
11oiuts of an amLiguous 11atu1·e, ~c111g .all1.ed to tlie .pcrora, 
hr its rtoven hoot:s, an<l to the fcrre, rn snm~ dl·gn·r, by 
it.s trrth; yet differing widely from hoth in many rc
sperts. Thr. intcl'llal structure of the fl·et.alsu approarl1u 
to tJiat of the c.Hgitatc<l q11atlrupe<ls, wl11lc tliat of some 
other pai·ts is peculiar to this genus alo~e. It may, them .. 
forr, be allowc<l to form at onre a lrnk. ~ctwrl· n the 
rlovr n-footed, the whole-hoofed, ahd the <l1g1tate<l quatl-
1·upcds. 

1. Sus scrofa, common hog. 'fhe. wild bo~r, the ~tock. 
or 01·iginal of the common domestic hog, is a natl\·c.o[ 
almost all the temperate parts both uf Europe and Asrn, 
ancl is also found in the uppe1· pa1·ts of' Africa. It is a 
strange1· to the arctic l'rgions, and is uot indigenous to 
the B1·itish isles. 

The wild boar inhabits woods, living on rnrious kine.ls 
of Hgciables, \'iz. roots, mast, acorns, &c. &c. It also 
occa!oiionally devours animal food. It is, in gcne1·al, con· 
siderahfy smaller than tlrn domestic hog, and is of a da1·k 
brindctl grey colour, sometimes blarkish; but when 011ly 
a year or two old, is of a pale rufous or dull yellowisb 
brown cast; and when quite young, is ma1·kcd by a!ter. 
nate dusky and pale st1·ipcs disposed longitudinally on 
each side the body. Between the b1·istll's, next the skin, 
is a fincl' or softer hair, of a kiml of woolly 01· cul'ling na. 
tu1·e. The snout is somewhat lung<'I' in pr11portio11 than 
that of the domestic animal; hut tlie principal tlitfe1·cnce 
is in the superior length and size of the tusks, which are 
often several inches long, and are ca1rnble of inflicliug 
the most severe and fatal wounds. 

The hunting of the wild boar forms one of the amuse. 
rneuts of the great in same pads of Germany, Poland, 
&c. aml is a ch ace of some difficult.) and danger; not on 
account of the swiftness, but the ferocity of the a.uimal. 

As the wild hoar adva11ces in age, aftcl' thr period of 
three 01• four years, he becomes less dangerous, on ac# 
count of the gl'owth of liis tusks, which tu1·11 1111, or make 
so large a curve or OC"xure, as often ra.U1er to impede 
than assist his intentions of wounding with them. 

To describe particula1·ly the common or domestic hog 
would be supedluous. It may be sufficient to ubset·ve, 
that this animal principally differs from the wild boar in 
size, in ha\'ing smalle1· tusks, and large1• cars, wliich a1·e 
also somewhat pendant, and of a more pointed fol'm. or 

Having thus a prototype of the estate on paper, he 

all quac.h·upeds the hog is the must gross in his mannc1·sJ 
and has therefn1·e been pretty unilo1·mly c:111sirfered in aJl 
naliuns as tlw emblem ofim1m1·ity. The Jt•ws werestl'ictly 
e11j11inrd not to eat its ilesh; and in many 11arts of the 
world, a similar pro_liibit.iun is still in force; since the 
l\1aho111Ptans agree JI\ tins respect with the Mosaic in
stit ut~(ln . In m~1st .parts 11 f EuropeJ on the contrary, it 
constitutes a prrntl,llal pa1·L of the food of mankind. '!"bis 
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Animal is or a 1'C11la1·kab)y [H'oJiric 1Hl.hll'Ci being some .. 
t imrs known to produce ~1s man) as twenly at a birth. 

The hog was u11k1H)\\"I\ i11 America, on the discovery 
,,f that co11tinc11t; but since its introdurtin11, appears to 
:lln111·ish there as much as in the ol<l world. The vat·ie
ii<'s into wlii t' h the hog occasionally runs. chiefly relate 
l o size antl colou1·. That calktl the Chinese hog is of a 
H1~y small sizr, with a remarkably }Jl'ndulous belly: its 
colour is commouly black, and the okin often nearly 
ban•, or less hairy than in the Enrop~an kinds. 

Tl:e variety called the Guinea hog is distinguished by 
having a smaller bead than the common !mg, with long, 
skndl'I', sharp~ poir.1tc'd eal's, and nake(] tail reaching to 
the gl'Ound. Its colout' i~ rufnus, and its hair softer, 
shoJ"leJ', anti fl ner than in other kintls. It is said to be 
most common in Guinea, aud is considered by Linnreus 
as a 11istinct sprcies, untler the title of sus po1·cus. 

But the most remarkaiJle rn1·iety or the hog is that in 
which the hoofs are en1il'e and un<lh"ided. This is a mere 
accidental ·variety, which is, however, observed to be 
more common in some countries than in otl1<.'Ts, and is, 
according t'l Li1111re11s, not u11frequent in the ueighbour
lrnoll of Upsal in Sweden. It has been noticed IJy Aris
totle and Pliny, and is said by the foJ"mer to have been 
most common in Illyr'ia and Preonia. 

The age of the domestic hog is said to exte1H] from 
fifteen to twenty.five yrars, or even more. 

2. Sus JEthiopicus, JEthiopian hog. 'I'his animal is 
-ycry murh a Hied in its general appearance to the common 
J1og, lrnt is tlistinguishe<l liy a pait· of hu·gc, fiat, semi· 
cirn1l::1.r lobes ot· wattlrs, placed beneath the eyes: tlie 
snout is also of a mucli li1·oa<lei• fo1·111, a.nd is Vl'l'Y strong 
ant! callous: the ears a1·c laq;c, a.ntl very slightly pointed: 
the tusks in the lower jaw arc rathcl' small; I.Jut those in 
the upper jaw are lal'f.;c, sharp, curved, antl in the old 
animal 1.icnd up,rnrUs in a sruuicit·c11la1· 111am1rr towa1·ds 
the forrhratl: the-1·e arc 110 fore teeth; thri1· place bring 
supplieil Uy ' 'Cl'Y h~\l'CI gums: !he skin of tlie facr, im
mctliatelv below the l'\l'~, ca· :ibm·e the lirnad lobes be~ 
forc-mt•1;tiuur1l, is )onsC :rnd wrinkled, and on each side 
the cnrnt•rs of the mouth is a rnllous p1·otuberancr. The 
lrndy is of a strong f'orn1; the tail slendn,. slightly tlat
te11ed, and thinly CO\"Cl'Cd with scattCl'ed hilll'S. rl'he ge
ncnll coluur of the \\lwlc animal is a dusky 01· blackish 
brown. 

. This sprcics is a natirn of the hotter parts or Afrka, 
orcuring from Sirl'l'a Leona to Congo, and to within 
a\Juut two hundred lcagurs of the Ca11e of Goud Hope. 
It also orcu1·s in tlic isla11d of Maclagasca1'. 

It is a fierce a1ul 1.hrngcrous animal, and is said to re
side 1wincipally in s11hte1Ta11cous J'('Ccsses which it digs 
with its nose autl hoofs. Wl1e11 attackecl 01· pursued, it 
l'tislies on its adversary "ith great force; and strikes, 
like the common boar, with its tusks, \Vhich are ca"1)able 
or intlicting the mnst tremrnrlous wounds. 

s. Sus Af'ricanus. Cape Verd hog. The Cape Verd 
J1og has been genel"ally confounded with the former ani
nrnl, from whicl1, huwt>vc1·, it appea1·s to diffrr very con
sidei·ahly; ha\'ing a h!."ad of a much longer a11d slendc1·cr 
form, with the uvpu jaw extending beyond the lower. 
In the upper ja\\ al'c also two cutting teeth, and six in 
the lowe1·: the tusks ai-e very b.rge and lhick, but those 
of the lower jaw much larger than those of the upper: 

th~ ears are i:ai,1cr narrow, pointed, ::i.nd turted with long 
bristles 01· hairs: tlie whole l.lolly is ~Llso covered wi1 Ii Imig, 
weak, OI' fine bristles, of which those un the shuul<le1·s, 
belly, and tldghs, at'e much longrr than on other 1ia1·ts: 
the tail is thin, a1H.I terminates in a longish tuft. The 
colo111· of this animal is a palii,h lu·own. Its g1•nrral size 
is that nl' a common hog, but it is said sometimrs to lie 
found far larg1•1·. It is a native of Africa extrncling froin 
Cape Verd to the Cape of Good Ho1ie. See Plat<> 
CXXXll. Nat. Hist. fig. SSS. 

4. Sus bahyroussa. The hahyroussa is nearly or the 
size of a common hog, l.lut of a somr, ... hat 111ng1•r form, 
and v. ith llHfl'C slender limhs, and is cuvrrrd, i11s1t•ad nl' 
b1·isllcs, with 6ne, shol't, and somewhat wooll) linir, of 
a dccp.bro\\·11 01· blarkish colour, intnsprrsrd with a 
few bristles on the up11er and him.Irr pa1·t of thr bark. lt 
is also distinguished liy the very cxtranrrlinary position 
and l'ol'm of the upprl' tusks. whirl1, instead of IJring 
situat1·cl internally on the Nlgr. ut' the .i•I\\, as iu othcl' 
animals, a1·e placed cxterrrnlly. pcl'fol'ating the s/.in of 
the snout~ and turuing upwaJ"dS towards the forchl:'ad; 
and as thr animal atlvancl'S in age, become so cxtrernl'ly 
Jong antl ctn·vt'<l as to tourh the fut·eht:'ad and continue 
thei1· cu1·vatu1•c dowuwal'lls. liy which means they 11111st 
or nl'CC'SSity Josr 1ht>ir pu\HI' as uffrnsiH WCaJHlllS: the 
tusks of the lowerjaw are formed as in the rest of the gr
nus, and are also YCJ'Y lu11g, shaq>, and cul'Vetl; I.Jut not 
of crpial magnitude with thosl~ of thr upper. The t1)lj1Cl' 
tusks ar(~ or a fine hartl g1·ain, like that or ivory: lhe 
eyes a1·e smaH; the ears sunu.•what erect, and poi11ted: 
the tail rather long, olendcr, and tufted at the hrad with 
long hairs. 

The liabyroussa is a gregarious animal, and is found 
in large herds in many pa1·ts of Java, AmlJonia, and 
some other Indian islands. Their foo~ is enti1·ely of a 
vcgetal.llc nature, and they ofkn feed on the leans of 
ti·crs. 'Vhen sleeping or 1·csting themsclvrs in a standa 
ing 11ostu1·e, thry are said often to hnok or support 
themselves hy 11lacing the upprr tusks arross the lower 
bra11ches of tlie trrcs. When pn1·s11ed they will uftrn 
plunge into a rive!', 111· even into the ,sea, ir uear, and 
can s" im with great vigtiu1• a111l facility, anti tu a vast 
distanc('. The voice ol tlw halt) rou!'.isa is said to 1·csern
hle that of the common !Jog, but it occasionall.v uttrrs 
also a strong or loud g1·1rnling 110te. Jt is soml·timrs 
tamrd by the inhabitants uf the Indian islands. and the 
flrsh is considered as a "holcsomc fonll. Sec l 1late 
CXXXVI. Nat. Hist. fig. 385. 

5. Sus tajassu, Jlecary. The pecary is the only animal 
of this genus that is a native of the new world, wlH•trc it 
is chiefly found in the l1ottest 1·egions. Jte size is con· 
sitleral.ily smallc1· than that of a common hog, and it i11 
of a shol't compact form. Th.c whole animal is thickly 
covered, on the upper 1>arts1 with n1·y stJ·ong dark
brown or blackish bristlPs, carh ma1·ked l.IJ scvrral yel· 
lowish-white rings; so tliat tl11· rnloul' of the wl10le ap
prars mottled with minute frt•<·klcs or specks, and round 
the neck is genemlly a \\hitish hand or collar. 1'.he 
head is rather large; the snout lon,i;; the ra1·s sllul't anti 
upt·ight; the belly nearly naked: there is no tail, and at 
the lower part oftlw back, or at some little distance be
yond the rnmp, is a glandular ?rifice . sur1:uumlrd· lJy 
s\roug bristles in a somewhat radiated d1rect1on. From 
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the nrifire exude. a strnug-srented fluid, and tliis part 
ha"' IJl"f'n v11lg;u·I} '-lu1111·1st·d to Ile the nan·I or the ani
mal: tlir tu..,ks in this 1.;pl·ries al'e not V('l') lal'ge. 

'1'111· p('(·ar} is a J;l't'gal'iouq animal, and in its wild 
statt• is fit·1Te anti d.m~t·rous; sometimes attarkiug the 
)1unter~ with grtat vigour, anti often de-.tro}"ing thr dogs 
which are emplnyrd in its pursuit. 1t ft>rdi; 11ot onl) on 
·ng('tabh·suhstanres, but orra..,iunall~ on animal~ of rn1·i
ous kind"l. arnl is particularly au f"m'm) tn snakes anti 
otln·r rrplilt•!-i; attal king and tlt·~tro) ing even the ratllc
suakr, without the lrnst clrrad orinronvenienr1·, and dex
ter·r1u!\ly Hki11ni11g it, IJ) h11l11ing it bet\\('<'11 its frt>t, while 
it 1wd1H'ms that operatiou "ith its terth. It is also re
markable that the rnmmon hn~. wht>n translated to Ame~ 
rim, \\ill att:u·k and dt~sti·oy thr J'attlesnakc. The pe
ca1·y is considc>rt•tl as a~1 agrrl'able food: but tht• tlo1·sal 
gland must be rut away as soon as thr animal is killed: 
otlu'r\\isr tlir whole flt'8h Y.ould br inf(·rted \\itl1 an un
plra.ant ftav•ottr. Ser l'latc CXXXVI. Nat. IJi;t. fig. S86. 

Sl'SPENSIO~\, <H' l'oJNTS of SUSPENSION, 111 me
chauir~, a,·r tliosr points in the axis or bl·am of thr ba
lanrr, whe1·ein the weights are applied, or fr••m which 
thry are suspendrd. 

In a law !iruse, suspen"ion is a spt>rirs of crnsure, 
'"hcrt•h} errlesiastical pe1·sons are fo1·bitldt•n to exrrrise 
thrir office, or to takt• the p1·1ifits of thrir bcndires; or 
wl11·11 1heJ ue prohibitrtl in both of thrm fo1• a C'ertain 
ti mt•, eitlirr in "linlr 01· in pal't. Susprnsion is also saltl 
to 1·1'1atr to the laitJ• \·iz. suspl'nsie ab ingl'cssu ecclc. 
sire. i. t. from hraring divine ·senice. 

SUTURE. Sre SuRGF.RY. 

SWARTZIA, a genn• of the class and order polya. 
de111hia pulJ~mdl'ia. Tl1e cnlJX is four-l(':aH?d; pt>ta)s 
si11glt·. latcrHI, flat; lrgumrn onr.rellrcl, h\ o val \'rd; 
sri>dN al'iliatctl. Thcl'C are six species, trees of the West 
lntlirs. 

SWEARING, an offrnre punishable by several sta. 
lutes: tltt s stat. 6 anti 7 Will. Ill. cap. 11. ordains, 
that if an) p<'rsnn shaJI prufanrly swear, if hr j.., a la
bourer, M'l'Hmt, 01· common soltlie1·, he slrnll forfrit Is. 
to thr poor•, for the fi1·st offenrt•, 2s. f<u· the second, &r.; 
a.1111 an)" pr1·so11 not a St.'l'\";Hlt, &c. forfcil"i 2s. for the 
fir"it offl'nrr, 4~. fur the secoud, 6s. fot· the third, &c. to 
bP I• \"il'd hy di"ill'1'SS of good~. 

SWEAT. St'l' l'EltSPllUTION. 

8'" &ATJ!\~·StCKNi-~~s. a disease which appearc1l first 
in 1<:n,:;la11d, lfl tlic) rn1• 1481. It seized diffncnt uati<•nts 
in dim·rent ma111w1·s; for in some it first appra1·ed wit11 a 
pain in tile ncrk, srapula, lt'gs, ot· a1·111s; "hi I st otl1e1·s 
prrceind only a kind of wa1·m ''apn111· 01· fl.ttulrnrc, 
running through thos1" pilrts. Aud these SJ 111ptoms 
we1·r sudlh•nly succeeded by n 1u·ofth<' sweat, whkh the 
paliC'nt cou1d not arrou11t for. Thr internal p:U'tS b1·ra111c 
first wnrm, nnd were s1)0l1 aftC'r sriz:•ll with an iurrPdi
bk hrat. \\hirh them~c tlirrusrd itst•ll' to thr rxtl"e-mitirs 
of tht' body. An intulrrable thirqr, restl1·11t".r..s, and indis
position nftlic hrart, liVl'1·, and ~tomarh, Wel'P the next 
symptoms. which \Yl're surrreded b.) an C'X<'e!iisive lll'ad. 

• •.rlll': a df'lirium, in whir_h th<' patit>nt ~'as ver-y talka
hn; and aftl'r thrse, a kind of 1·xtenuatlon of the bndy. 
~nd R~ ir.rt•si~tihk IH'C'l"•;sit)' or !-.lrrpin.~. Fnr preHnt-
1ng tlu• ""ease, tew11~1·auce wa. ordered, aod the choice 
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of salutary aliments and drinks, and no r1·udc Jl'l!-lterbs 
no1· sallads to be usHI. 

S" EEi', in thr sea-language, is that part of the 
moult! of a ship, \\hr re she begins to compa!-i"i in at the 
rung. ln·ads: al"Jo, when thr hawser is dragged alnug the 
botlum of the sea, to recorer any thing that is sunk, they 
call tlii."i artion sweeping for it. 

SWEETS, in the wine trade, drnotes any vrgetablc 
juice, \\Ii ether obtained by means of s11ga1·, rcti~ius. Ol' 
otlin fort•ig11 or domestic fruit, \\-hich is added to \\ines, 
"ith a dc~ig11 to improre them. 

S\I ER'l;tA, mai·sh,gentian, a genus of plants brlong
ing tu the class of pc11tanrlria, and to the ot•der of digy. 
niH; and in the natural system rangiug under the 20th 
01·tlt·1·. rotacere. The corolla is wheel-shaped. There 
a1·c ncctariferous pores at the bases of the segments or 
the corolla. The capsule is unilorular and bivah·e. 
'fhnr a1·e six species. The prrennis is a native of Eng
laud. It is distinguished by 1-adical oval leaves. It Uow
e1·s in August. 

S" IETENIA, mahogany, a genus of plants belon,iring 
to the class of' deramlria. and to the Ol'der of monogJnia; 
and in the natul'al system a1Ta11grtl under the 54th or· 
der, miscellancre. 'J.'he cal) x is quimluefid. Thne are 
fh-e petal!i; the nectarium is qli11d1·ical, suppo1·ti11g the 
anth('rre "ith its mouth. The <.:apsule is five.celled, 
woodJran<l opening at the mouth. The seeds a1·e um. 
bt'iratrd and \\ ingetl. The1·e are tl11·ce species: the ma
hogani, \\ hirh is the principal, is a nati\"e of the warmest 
part~ of Amnica, ant.I grows also in the island of Cuba, 
Jamaica, Hispaniola, and the Bahama bl ands. It 
it bounded fol'rnel'ly in the low lands or J nmaica, but is 
~'~~~.found 011ly ou high hills and places difficult of ac-

Jt tlirivrs in moist soils, but va1·ies in texture and 
grain arcu1·ding to the na1111·r of the soil. On 1·01.:ks it i.~ 
of a smallrr size, but ver)· hard and wt:iglity, of a clnse 
grain, and beautifully shadrd; while the p1·otlucc of the 
low and richer lands is obsr1·Hd to be mo1·e light aud 
p~1·ous, o~ a 11alrr coloul', and oprn g1·ain; and that of 
n11xl·d soils to hold a medium betwccu both. The h·cc 
g1·0\\S \Cl") tall anti straight. anrl is usually foul' fret in 
d1amctn; tllr fl1m trs are of a reddish or satri·un colour 
arid the fruit of an o\'al fol'm, and about the size of ~ 
turke)'S egg. 
. The \\ood is .i;rnrrally hard, takes a fine polish, and 
is fou11d to answer 1Jcttr1· tha11 an) other s1u·t in all 
k111tl-s ,,f ral.iinrt-wa1·r. It is now univer . .,allJ ('strcnwtl 
and sells at a good JH·ice. It b a very stt·ung t11nbt•r, ami 
nn~wcr'i H1·y \\ell 111 beams. joists, planks. boa1·d"i. and 
~l1111g!1·s; allll has bC'en frcq11r11tly pur to thu'lc usrs in 
J.1111a1ra in ft11·nwrtimcs. Lt io, said to br 11Rc.·tl !io111rtimes 
in ship.building-; a p111·pose f111· "hirh it is rrm:u-kahly 
atlapt~d. if not too rostly, bring \'1·ry 1l111·ablt•, rapablc 
'111 r('s1st.i11.i; gun-shots, ami bui·J iut-; the i;hots "ithout 
spl.11tcl'll1g. 

'1 he SC't•d.vessrl~ arc of a curious form. consi ... tinno of 
a .l<wgr ronr spl!tting in~o fhc partq. aml d1sr){1sin;it~ 
w111grcl srrds, d1spoc;etl m thr rrgular rna1111r1· of those 
ot an apocynum. The seeds bt>in~ \\ ingt•tl. a1·c dispci·setl 
on. thr s11rfare of the gr~umd, \\here somr falling into the 
chu~.ks of thr 1·1,cks, strike root; then Crl'PIJ out on the 
surface, and seek. another chink, into which the~ crcrp 
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~ml swell to surh a sizo and strength, that at length the 
rork splits, nntl is l'nl'cctl to admit of the l'Oot's deepct• 

}J('nct1·atio11; anrl with this little nutriment the tree in· 
c:l'cnscs to a stupcu<lous size in a few years. 

SWIMM ING, the act of sustaining the body in water, 
aml of moving in it, in which action the air-blad<ler and 
iins of fishe• bear each a considerable iiart. See Am
lrtAnni:;n, and FJSHES. 

Swunn:\"G, as applied to human beings, is the art of 
balanri11g the l>ody on or near the surface of the water, 
an<l of making a progress th rough it; au art so useful, 
we might 8ny so necessary, tliat every young person 
ought to be instructed in it; and as it is alsn a wholesome 
and plensa11t t.'Xt'1·cise, it ought to be rrgulal'ly taught at 
schuols, as wrl1 as the other athletic exercises: 

The art or smimming is so ancient, that we have no 
accoun!s ufits origin in the\history of any nation; nor are 
there any nations so barlrnrous but that swimming is 
known and vractised among them, and that in g1·eate1• 
pcrfertion tlrnn among civilized 11eople. It is p1·ol>ablc, 
tlll•refn1·e, that tile art, though not absolutely natural, 
will always l>e acqui1·etl by people in a savage state fl'Om 
imitating the l.u•11te animals, most of'' horn swim natu-
1·ally. Irnkec.I so much does this appea1· to be the case, 
tl1at nry exvnt ~swimmers have rrcommencled it to 
those who whd1cd to learn, to imitate the motions of the 
frog in mo,·ing tit rough the clement of water. 

rI'he art of swimming tlepcnds entirely upon keeping 
the body in a propc1· balanC'r, and this is ensily and al
most insensibly acquired. The g1·ca.t 'ohstarle is the na
tul'al tlrt>::td which people have of bei11g d1·ownrd; and 
thi.i; it is impossible to overcome by any thing but accus. 
toming ourselves to go into the water •. With l'ega1·d to 
the 1·eal danger nl' being <11·owncd, it is but little; and on 
i1111umcl'ablc nccasions :irises entirely from the !error 
abo,·c mt•ntionrd, as "ill appear frum tlie l'ullowing ob
SC'rrations In DI'. Fnwklin: 

H 1st, 'J'l1~t though t!tr leg~, arm!5, a111l hea1l, of a fiu. 
man bu,Jy, b<·ing solill pa1·1~, al'C specific1lly somewhat 
11ra,·icr Chan fresh watc1" 'et the tl'llnk. partirula1·ly the 
11ppr1· part, from its hallo~\ ll('SS, is so 111uclt lighte1: than 
w ter, that the whole ortlie b11•ly, taken tngclhcr, 18 too 
li;ht to ~ink" holly 1111dcr watt'J't but some pal't will 1·c
main above until the lungs ticcomc filled with water: 
,, hich happens from d1·awi11g water into thrm instead of 
air, "hen a JHTSnn in the fright att(•111pts b1·eathing 
"\\bile the mouth and nosfrils a1·e u11tlcr watrr. 

•' ~dly, 'L'liat the le.gs and arms arl' spC'rifically light
er than salt water, anti will IJe s11ppo1·tl.'rl by it; so that 
a human lwtlv would nut sink in salt water though 1·1ie 
)un~S Wt'l'C fi

0

IJ(1 ll f\S abOH, but from the gt·catCl' SprcifiC 
gravity of the head. 

~· sdly, Tlwt thrreforc a pcrsnn thro" ing himself on 
lii_, back in salL "ater, a11d extl"'nding Ids anns, may ca
~ily lie s1• as to keep his nrnuth mul tlO!:llrils free fur 
lm.~athing; anti by a. small motion or his ha11tl8 may _lll'C

Vl'l'lt tnl'ning, if lie shoultl pcrccirn. any tendency to 1~. 
;a 4thly, That in f1·esh water, if any man U11·ows l11m

st·lr nn his back nrnr the sm·face, he cannot long contin
ue in that situation, but by a µl'Oprr action of his hanils 
en the wat(">r. If he uses no such action, tht·. 1rgs and low
~·· pal't of the body will g1·adually sin I; till _lie comes into 
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an upright position; in which he will continue sotrpflndrd, 
the hollow of the breast kccpiug the head UJ1(1Hmost. 

'" 5thly, But if in thi~ <'rect 11ositlon the IH'ad is kept 
upright al.love the shoullkrs, us when we slant.I on the 
gro11nrl, the immersion ,,ill, by the weight of that part 
of the hti:atl that is out of the water, r·earh abo\'c the 

~'~~~ 1!1 :i1~~~ ~:,~;,•::~1~1n1;~'.~~f:ir~ ~:,~t:1~n~~~"~,u~:a~~.~5,~,i~~ 
liis head in that position. 

"Gthly, Tlie hotly rontinuetl suspended as before, and 
upright, if the head is kanrd quite Lark, so that the face 
looks upwar<ls, all the back pa1·t of lhc head being then 
under \Yater·, and its weightconser111ently in a g1·eatmcn .. 
sure supported by it, the !'ace ''ill re nm in abo\'C water 
quite free fur hrrathing, will rise au i11cl1 ldgltcr cvci·y 
im;pirationl and sink as much rvcry expi1·ation, but nc
Yel' so low that the watt.·1· may come on·1· tin• mouth. 

" 7tlily, If tl1t.·1·cl'orc a JH'1·son 11n;ic<1uai11trtl with 
S\\ imming~ and falliug arci<kntally into wate;·, coulrl 

:~~;·,~~::~~s.e~~~l.c~~ 1;~~1~~1:1~~:;;~e.1~~kt~) t~1~·~1i,~la~1~';.~',f~'1:;:·ii~;~ 
111• m1£;ht co11t11111e Jong sc1lc lrom drowning, till perhaps 
help would conw; fur as to thl' clothrs, thci1· adtlitional 
wciglit while i11in1ci·sr<l is \'e1·y i11ronsitlr1·abk·, the water 
suppot'ting it; though wli"n lie comes out of the water,. 
he \\'nulcl find tlirm ""''Y hca,·y indeed." 

Thu metl1111\ or lt·•u·ning to swim is as fallows: The 
p('l'son must walk into water so deep that it will reach to 
1 he lH'l'ast. lle is then to lie tluwu gctltly on the belly, 
kecpinf? the head and ncC'k p•rfol'l ly nprigllt, the breast 
nllv;.111c111g forwal't.l, the tl101·ax rnflatcd, and the baC'k 
bl'nt; thrn withdn1wi11g the legs li:om the bottom, amt 
stretching them out, strike the arms forwal'ds in unison 
\\ itl1 the leg<;. Swimming on 1hc back is somewhat simj .. 
Jar to tlint on u •. e beJly, but with this <lim·1·c11ce; tl1at the 
kgs are here cluetly cmployrd to move thr body forwards, 
and. the. anns _are o,ftc11 unemployed, for the progrt>ss1ve 
n~o~rnn 1s. clcr1Hd h·om the movement of the legs. [n 
c..hnng, alter the pl11ngf', a pc1·son uses the same action 
as in swimming, only the hcatl is bent downw~u·ds; and 
,.,·henen·r he chooses to retur11 to his former situation he 
hc1s uothing to do but bend haf'k his head, and he ~\·ill 
immediately rctu1•11 to tl1e surface. 

It is ve1·y Commun f\H' 110\'i!'CS in the a1·t or swimming 
to make use of corks or bla<lclcrs to assist in ket.•pin.c; the 
b1uly alHn'e water. Some have utterly cm1drmned the 
use of llwse; Dr. F'ra11kli11, however, allows that tl1ry 
ma.l be ol' service for supporting the body while our is 
learning what is callctl tlie strolu·, or that ma1111r1• flf 
«!t·awing in and striking out tlie hands a1td {('Pt tt.al is 
neccssa1·y .to pro1lucc p1·ogrcssive mution. " But (~aya 
he) yon will be no swimmer till you ran place contidenre 
in the po\\t'J' nf tile watt'l' to suppol't you: l woulc.1 there· 
fore a<\visc thr acqui1·i11g of that rnnlic.Jcncc in the first 
place. CS(ll'rially as l haV(' known sevt•1·al wlio by a little 
ol' the p1·actice necessary fo1· that PUl'JIOSC, have insensi
bly acquired the stl'Okc., tau.;ht i11 a mannc1· by n.\ture. 

"The practice I mean is this: clioosing a pl arc where 
the watc1· deepens g1·aduaJly1 walk coolly i11t1> it till it is 
up to your 1.Jreast: then turn rouml your face to the shore, 
and throw an e,r;g into the water, between you and tho 
shore; it will sink to tht' bottom, and be easiJ)' sr 11 1here 
if Urn \\ate1· is clear. It must lie iu ti)e water so deep that 
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yon cannot reach it to take H up but by di\'ing for it. 
,.l'o encourage youl'srlf in ortlcr to t.lo this, l'cflr.ct that 
:J'>Ur progrcMi wiH be from deeper to shalloWCl' watrl'j 
and that at any time you may, l>y bringing your legs 
uniter }OU, and standing on the IJottom, rnise your l1cad 
far abon the watcl': then plunge under it with }Olli' eyes 
open, throwing )'Om·sclftowar<ls the egg, and endt'aYottr· 
ing, bJ the artion of yt.1ut• hands and feet against tlie 
watcJ', to g~t for\\ a1·ll till within reach of it. 111 this at. 
tempt JOU will find that the water buoys you up against 
you1· inclination; that it is n()t so easy a thing to siuk as 
you inrnginrcl; that you cannot lmt by aclive force get 
dov.n tu the egg. 'l'hus you fcl'I the 11ower of the water 
to support you, and learn to confitlc in that power; 
while your c1ulcavo111·s to ove1·con1e it, and to reach the 
egg, teach you the ma1111e1· nl' acting 011 the water with 
your feet and hands; which action is afLerwards used in 
S\\imming lo sttppol't your ltcatl liigher aliovc \Vate1·, Ol' 
to go fol'ward th1·u11gh it." 

bld'.SE-S'l'ONE, i11 mineralogy. The texture of this 
sub-;tance is ofh'n c~l'lhy; fractu1·c splintery; specific 
gl'avity 2.7; col11u1· g1'l'Y1 otval'ious shad{'s. Wl1en scrap
ed oi· pounded, it emits an udnous 01· gadic smell. 

SWORD, a weapon us<:d cithci· in cutting or tlll't1st
ing; the usual wcapnn of fights hand to hand. It also 
signifies, figurati\1 ely, destruction Uy war; as fire antl 
iiWiJJ'll. 

Swo1m. bl'oncl. An 01·igi11al weapon of Scotland: it is 
R!.Hnl'tirnes railed a back S\\'01·tl, as having hut one etlge; 
it is lrnRket.hanclled, aud tll1·cc feet two inches lung. 

Sw11uo, reg11/alion. Tlic swo;·ll \\i'liicli is worn Ly Bl'i
tish ollicel's may Uc pr1>pcrly called a long cut.and-thrust. 
It is n.. manifest imiilttion of the Austrian sword, allll 
baa IJccn lately introduced. lt is not, liowevel', so conve-
11iently usctl IJy us as it is by the Austrians. The lattcL' 
have it girted 1·ound thci1· waists, so that it hangs with
out any eml.tai-rassment to the wcarel' close to the lcl't 
Lip 01• thigh; \\ hc1·eas with us, it is suspended in an auk
wa1•d diagonal manner fron.1 a c1·oss belt over tl1e loins. 

Swouu, JJOsition, of. at open order. 'Vhen an officer 
!lands 01· mal'chcs in front or his company, &c. the posi
tion ul' the sword is diagonal anos ... the che.;t. At cJosc 
order. or\\ hen the officer is on the flank of his company, 
&r. the liilt is close. to the right thigh, and the l>lade in 
hollow of the right should<'l'. When mounted, he canies 
it diagonally across the lu·idlc hand. 

'\'lien ti-oops 01· squalil'nns of cavali·y advance, in the 
walk, the sword is cal'l'ictl \\ith the blade resting 011 the 
riglit arm; in the trot and gallo11, the 1·ight hantl must 
be stcallir.d on the right thigh, the point of the sword ra
ther i11rli11ing fo1•war<l; antl in the charge, the 'hand is 
lirtrd, nnll the swol'd is cal'ried rather f'orwa1·d, antl 
•1·os!iWa) s in front of tlie head, with the edge outwards. 

SY ENA, a grnus of the class and ordertriancli'ia mo
TIO,t;')t1ia. 'fhc calJx is tlil'CC·lcaved; petals tlu·cc; an
tl1crs oblong; rapsulcs unc-cellcd, t1_1rce-valved. There 
js 0111~ ~prcil's, a mossy plant of Guiana. 

S\'I...LOGIS)I, nA>.•;i,1.ur. in logic, an argument or 
term of 1·rai;u11ing, cuuh1111g of' thl'ec pl'01>0sitionr-:; the 
two f1l'st of which arc cnlll'd p1·rmiscs, antl the last the 
condu!Sion. See LOGIC, ~tonE, &.c. 

SY.\ll'llOXIA, a g"uus of plants of the class of mo
udelphia1 and ord~r of i•rnt~nuria. There is one xiistil. 

SYN 

Tl1e corolla is globular, and the berry fi..c-celled. Tha-e 
is only one species yet <liscoYored; the glouolifera, a tree 
of Surinam. 

SYMPHONY, in music, properly 1lcnntes a consO·· 
nance Ol' concert of sc,•eral sounds agrceal>le to the ear, 
whethrr voral or instrumental, called also harmony. 

SYMPHYSIS, in anatomy, one of the kinds of junc
tures of articulation of the bones. See AK.\'l'O:\JY. 

SYMPHYTU)I, comfrey, a genus nr plants of the 
class of penta1Hfria, antl Ol'ller of mono~nia; ann in thD' 
natural system ranging under the 4 tst ordc1·, aspcrifolire. 
The limb of tho col'olla is tulJulat· and ventdcosc, and 
the throat is shut with awl-shaped rays. There are three 
species; the oflicinale, tuberosum, and 01•icnta]e. 'I'he 
officinale is a British plant. The stem is alrnut two feet 
high, l'Ound, IJranched, g1·ee11, a11d l'Ough. rJ.1hc radical 
Jea,·es are very large and rough; those on the stalk a1·e 
decu1·rent, antl alternate. The flo\\' Cl'S grow on loose 
spikes, and are either of a yellowish or purple colour. 
It grows on the banks of rivers, and flowers from May 
to Octol>cr'. 

SYMPLOCOS, a genus or plants of the class of po
lyadelphia, and the ordt!r of pulyam.ll'ia; and in the na
tural system ranging undf'r those the order of which has 
not been determined. The calyx is quinquefid ancl in
ferior: the corolla is pentapetalous: the stamina are at
tache<l to the tube of the corolla in a foul'-fol<l series, 
o!·ily one species, the ma1·tinicensis, is inentioned by 
Lmnreus; I.Jut l'Heritiet· of the academy of sciences at 
l'aris has a1.Mc1l three nwrc, the ciponima, a1•echea, and 
odnpctala, all trees of the WcElt lmlies. 

SYNCOPE.fainting. See l'IIEDJC1NE. 

SrNcorE, in grammar, an di.~ion or retrenchment of 
a letter· or syllable out or the middle of a word, as cal
d1ts f'or calirlns, asp1'iS for asperis, &c. 

SYNGENESIA. See IloTANY. 

SYNGNATllUS, pipefish, a genus of fishes of the 
or~lcr n~ntcs: th~ gcne1·ic character is, snout snl.Jcyliu
dnr, with terrnrnal mouth; body lengthened, jointed,~ 
mailed; ventral fins none. 

I. Syngnathus acus, great pipefish. 'I'lie fish of the 
present genus are inhal.Jitants of the sea, anti arc oOc:;erv
?d to frequent the shallower pa1:ts 11ca1' the shol'c, foed
JJ~g. on ~lie smaller :worms antl rnsects: they are easily 
d1stmgllislietl Uy the11· slender halJit, antl angularjointrd 
body. The S) ngnathus acus 01· great pipdish is usual. 
Jy seen of the length of twej\re or fifteen inches I.Jut is 
sometimes found, cspe?ially in " the northern sea;, of fat· 
g'L'eater extent, measur111g from two to tlwcc feet: it is of an 
extl'em~Jy slen~lcr form, gl'a<lually tapering towards the 
extremity, a!1d is of a 11ale yelln.wish-b1·own colour, varied 
throughout its whole length with l>l'oad a ltcruate zones 
o.f a cl.eeper ~1· olirn bro,~n, 'vith a few smaller variega .. 
tiuns rntermrxcd: the st11elds or laminre with wl1ich the 
JOUl(S O[ the body are C_Overed, appeal', if Uarrowly in. 
spected, to be finely l'adrate<l from the centre by nume-
1•ous Imes 01• streaks: the <lorsal fin is placed rather uea,.. 
er the head than the tail, and is thin, tender, sliallow, and 
of no gr·eat extent; the pectoral fins small and sli~I ti 
rou!1<led, a_nd the tail of_ similar shape ~nd size~ 1 

I~ 
~pr-mg, as m ?th~l'S of this genus, the ova arc found I •• 
mg m a longrtudmal channel or division al the Jow~r 
part of the abdomen, and are lar5e in prol)ortion lo tbo 
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sir.r of the animal: from these are liatched ti your~ 
completely formed. Native of the Euru1n.~an .sr,•. 

2. Sy11gnathus hippocampus, sea-horse p1pcfi"lh.. A 
fi-,h of, a highly si ngular appL'arance: general length ll'Dm 
1ix: to ten incbes: body much comprt·ssed; colour green
ish brown, varied with <larker and lighter specks: head 
larf'l'e, thickish, ancl beset on the UIJjler part, as well as 
alo~g some of tile lirst joiuts_ot' the l10_dy,. with_s .... veral 
small, weak, lengthened spines or cirrln, wl11ch are 
sometimes slightly ra1nified: snout slender: neck con~ 
tracting s1u.1dc11ly beyoml the head: Uoc_ly ra~hci: 8hort, 
.and contracting sudrlenly tow•mls the tail, which ts lo~g, 
quadrangular, and tcl'minates in_ a na~ell or fin_lc~s t1 p. 
ln its d1·y or contrartt•d state this a111mal exlub1ts the 
fancied rC'semblance from which it takt>s its name, but 
in the li\ling fish this appcaranre is som.ewhat less sh·ik· 
ing, the head an<l tail being carried nearly st1·aight. It 
is a native of the Me<litcnanean, Northern, a11d Atlan· 
tic seas. See Plate CXXXVI. Nat. Hist. fig. 387. 

3, Syngnathus foliatus, foliatetl pipefish. A most ex
tl'aordinary species; far exceeding all the rest of the ge
nus in the singulal'ity of its appearance, which is such 
as at first \'iew rathe1· to suggest the idea of some pro· 
duction ol' fancy than of any real existence. In its ge .. 
ne1·al shape it is greatly allied to the preceding species, 
but j5 considerably longer in p1'oportion, or of a more 
slender habit: these appendages are situated on ve1·y 
strong, rough, squa1·e spines or processes; and was it 
not for the perfect regularity of theil· r<>spective propor
tions, might be mistaken fut· the leaves of some kind of 
fucus adhel'ing to the spineR. The colour of the whole 
animal is a dusky or blackish olive, thickly sprinkled on 
all Jlarls except on the appendages, with small round 
whitish specks, and accompanied by a kind of metallic 
gloss on the abdomen. rl'here are seven species. 

SYNOCllUS, synocha. See MEDICINE. 
SYNODENDRON, a genus of insects of the order 

colcoptC'ra. The generic cha1·acter is, antcnnre clal'"atc; 
the dub lamrllate; thorax gibbous, muricate, or unequal; 
lip filiform; horny palpigerous at the tip. There are 
four specif's. 

SYNUVIA. See SINovL1. 
SYNTAGMA, the disposing or placing of things in 

an 01·derly manner. 
SYN1~AX, in grammar, the pro1ler construction, ot~ 

due c.lisposition,oftlic words of a language, into sentences. 
SYREN. See SIREN, 

, SYRlNGJA, the lilac, a genus ot' lllants of the closs of 
t1ia1Hb'ia, and order of monogynia: antl in the natur·al 
systf'm ranging under the 44th order, sepiat'ire. The 
co1·01la is quad1·ifid, a11d the capsule is bilocular. There 
arc tlu·r.e species. the vulgaris, pel'sica. and suspensa. The 
two firsta1·r ti.ati\'CS of Persia, and the last or Japan. Tl1e 
vulgru·is, wltich is disti11guislwd by ovate heart shaped 
leaves, was cultivated in B1·ifain about the ycar 1597 IJy 
Ml'. John Gerard. The prrsica, which has lanceolate 
)~aves! was culth1<1ted in I 658; but how long both ,1>:pc
cies might have he<'n intrnduced into Britain before these 
dates. it is pel'l1aps irnpossi~le to ascel'tain. 
. SY~INGF:, .a n instrument serving to imbibe a quan

ti_ty of any llu1d, and to squirt or expel the same with 
violence. SeC' SURGERY. 

, The syringe is made of a hollow cylinder ABCD, 

sys 
Plate CXXVI. Miser!. fig. 224, furnishrd with a little 
tube at the boLtom, .E.F. In this C\ H11tle1· is an {'mbolus 
or piston K, made, or at least covl.-rcd, "ith leather, or 
s.cu?l' othCl' m~tte1· that ea~ily imbibes moisture, and so 
tilhng the cavity of the c)·linder, as that no air or watct• 
may pass between the one and the other. If then the 
litllo t'nd ol' the tube F, is put into water, and the em
bo.lus drawn up, the water will ascend into the cavity 
left by the embolus; and upon thrusting back the cmbo
~~. it will be violently expelled again throu~li the tube 

,..rliis ascent. of the \vater, the ancients, who supposed 
a plenum, attributed to nature's abhorrence ol' a vacnunP 
but the modct•ns, f'1•om repeated experiments. have found 
it ~o be owing to t.he pressure of the atmosphere upon the 
fluid; for by draw111g up tho embolus, the air left in the 
cavity _of the cylinder will be exceedingly rarified, so 
that bemg no longer a counterbalance to the air inrum .. 
bent on the !rnt·face of the fluid, this prevails and forces 
the water through the little tube into the body of the 
syring-e. Sre PNEUMATICS, &c. 

SYRINGOTON, the name of an instrument to lay 
open the fistula. 

SYRUP. See PHARMACY, and SUGAR. 
SYSTEM, in mu-;ic, an interval compounded, or sup .. 

posed to be compounded, of sevc1·al ksset• intervals, as 
the fourth, the fifth, the sixth, tho octave, &c. the com
ponents of which, considm·efl as the elements of the sys
tr,m,: al'e called diastems. A system is also a method of 
calculation to determine the relations of sounds, or an 
order of si.<;ns established to expl'ess them: and lastly, 
a system is the code of harmonic n1les drawn from those 
common principles by which they at'e ·com1mted. 

There is an infinity of different intfl·vals, and consc .. 
quently an affinity also of possible systems. Any inter
' ' al between the terms of which onl': or more sounds in
tervened, was by the anciPnts called a system: E, G, for 
example, con~fituted the system of a minol' third; E, A, 
of a fourth; E, Il, of a fifth, &c. 

Systrrns were divided into general and particular. The 
partirufar systems were those which were composed of 
at least two intrrvals. The general systems, or dia
grams, \Hf" formed of tlie Slim of alJ the particular sys
tem~, and ronsequentl) containrd all the sounds in music. 

The whole system of the. Greeks was originally com
posed only of four sounds at most, whkh formed thr con
col't1 of their lyre, . or rithara. Thrse four sounds, ac· 
cor<ling to some autl1ors, were by conjoint tkgrrrs; ac
co1·ding to others, they we1·e not diatonic; but the two 
extremPs were at the distanre of an octave, ;:tnd the two 
intermediate ones dividrd it into a fourth on earh side1 
and a tone in the middlf:'. This systrm ditl not, however, 
continue long confinf'tl to so few sou~HJs. Chorebus, son 
of At his, king of Lydia, a.~ Dnrtius mfoi-ms us, ac.!drd a 
fifth chord; Hyagnis a sixth; Sr1·pander a seve11th, to 
rqual the number of the planets; and Lyrhaon an ei.glith. 
But Pliny gh•es a tlifferent. arrount of th? 1m>grPss1011 of 
the anriPnt system: accor·dmg to that w1·1ter, Tcr·pander 
added tllf'(~C ·chords to the Mrachor·d, a~d w~s the first 
who usrd tlu• dthara with sen•n cl11~1·rls; S11uo111des joined 
to it an eighth, and 1,imotheus a nmrh. 

'Vhiclicver of thcsr accouuti ma.v be the trut" one, it 
seems pretty certain that the system of the Gl'ecks was 
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grodually e_xtended, both upward and downward; and 
that it atta111cd and even exceeded the limits of the bis
diapason, or double octave, an extent whirh they called 
systema pe1·foctum, maximum, immestatum, the great 
system, the perfert sy.•tem. 

'This entire system was composed of four tetrachords, 
three conjoint and one disjoint, and the chord called 
proslambanomenos, which was added below these tetra
chords to complete the double octave. 

This general system of the Greeks remained nearly in 
this state till the eleventh century, when Guido made a 
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considerable change, by adding a new chortl below, 
which he called hypoproslambanomenos; also a 6flh te
trachord above, or tetrachord of the sur-slia.rp; a nd sub~ 
stituting hexachortls in the place of the ancient tefrarbords. 
Since the time of Guido, the general system has again 
been greatly extended, and divided into octaves; .which 
has long been adopted throughout Europe, and wluch the 
ear certainly recognizes~as the most natural of all 110ssi
ble partition of the great scale of sountls. 

SYSTOLE. See ANATOMY. 
SYZYGY. See ASTRONOMY. 

T. 

T, 0;~ :~b·,~=~~~::~.~!'."!~!n~~t ~~r~~~~n w1·iters, T. 
stands for Titus, Titius, &c. 'l'ab. for Tabularius; Tab. 
P. tl. C. 1."'abularius provincis Hispanire citeriors; Tar. 
Tarquinius; Ti. Tibe1fos; Ti. F. Tiberii filius; Ti. L. 
Tibu·ii libertus; Ti. N. Tiberii Nepos; T. J. A. V. P. 
v. D. ternporajmJiccm ubih'lllll\'C postulat ut clet; rr. 
M. P. terminum posuit; T M. D D. terminum dedica
vit; Tr. trans, tribunus; Tr. M. 01· Mil. tribunus mili· 
tum; T R. P L. 0 E S. tribunus plebis designatus; 
T R. A ER. tribunus rerarii; T RV. C A P. tl'iumvi1·i 
capitales; 'L'. R. or TRIB. POT. tl'ibunicia- l'•·otestata; 
Tul. H. Tullus Uostilius. 

Amongst the ancients, T. as a numeral, stood for one 
lrnndl·cd and sixty: and with a dash at top, thus 'fi; it 
signified one humked and sixty thousand. In music, '11 

elands for tulli, all, or altogether. 

TA BAN US, a gr1ll1S of insects of tlie ol'der diptera. 
The gl.'ncric charactr1· is, mouth formed into a fleshy 
proboscis, terminated by two lips; rostrum furnished 
with two pointed palpi, pJaced on each side of, and pa· 
rallcl to, the iwo\Joscis. Thel'e a1·e 53 species. 

'The la1·gest of the Il1·itish species is the. tal.lanus bovi
nus of I.,i11nreus, ha' ing the appearance ot' a very large 
grey or pale.bl'OWll fly, ol'trn measuring near au in<' h in 
leugth, and mal'krd down the back by a serie'> of large, 
whitish, triangular spots. pointing downwa1·ds; on each 
1;idt· alsn is an app1·oarh also to a similar appearaucc, 
thougl1 less distinct tlrnn that of the do1·sal l'ow. This 
insect, like the rrst of the genus, is seen dul'ing the mill· 
tllc and the tlccliuc of summrr; generally in the hottrst 
11art of tile day. It is cxh·cmely tl'oublt•some to cattle, 
piel'ci11g tlici1· skin with tl1e lanr ets of its trunk, and 
surk.ing ils blood in sut'h a manner as to cause considc. 
ralilc pain. Jt 111·oceclls from a iarge dusky.yellowis h 
)a1·va, nearly 1'esrn1bli11g that of a tipula. ilnd ma1·ked by 
tra11s,•e1·sc blackish st1·caks or rings; it resides under 
grouml in moist mcaclnws. &c. aud changf's to a cylindr·ic 
b1·ownh·il1 clt1•ysali-;. with a ru11111lish or \'ery <;;)ightly 
pointed cxtrcmitJ; out nf which, in the spare nr a 111ontl1, 
p1't1recds !lie ped'cct insect. Sec Plate CXXXVI. Nat. 
Hist.fii;.388. 

2. '1'aha11us tropirus is of a smaller siz" tlMn the pre. 
ceding. anti of n brown colour. with the sitle~ of the •llt· 
domrn l.J1·ight. fenuginous. It is a less commun s11ecies 
than the former. 

s. Tabanus l'luvialis is of the size of a window-Hy, 
but of a somewhat longer shape in 1>roportion; it is of a 
dull brown colour, with the wings of a similar cast, but 
marl.lled or variegated with very numerous whitisl1 
specks: this is a very trou!Jlesomc insect duri11g the lat
ter part of summer, fastening on the legs, hantls, &c. and 
causing considerable pain by the punctu1·e of' its probos~ 
cis: it is observed to lie peculiarly teasing on the ap
proach of rain. 

4. Tabanus crecutiens is an insect of singular beauty. 
It is of the size of a common window.fly, and of a yel
lowish.brown colour varied with !.>lack; the wings are 
transpa1·rnt, and marked by large black bantls or 
patches, antl the eyes are of the most vivid or lucid green, 
marbled with black spots a11d stt-eaks. It is by no means 
uncommon during the autumnal season. 

TABBY, in comme1·cc, a kind of rich silk, which has 
untlergone the operation of tali\Jying. Sec the lll:!Xt ar
ticle. 

•r ABBYING, the passing a silk or stulf through a 
calender, the rulls of wlt1ch are maUe of ir•rn or cop11er, 
variously engraven; whic!i !.>earing u11eq11ally on the 
stuff, rernlers the i;;ul'face unequal, so as to refkct the 
rays of the light ditforently, maki11g the representation 
of waves thereon. 

TA BELLA, TA"BLBT. See PnARMACY. 
TABERNJEMONTANA, a genus of plant< of the 

class ol' pl'ntamll'ia, and 01·der of mo110."'ynia; and i11 the 
natural systrm a1·ranged um.lei· the 30th lll'de1·, contortrea 
Thrre are two lio1·izontal folinll·s, and the sel·tls are 
immersed in pulp. 'J'hel'e ar·e 19 species, all of foreign 
growth. 

TABES noRSALts. See MEDICINE. 
TABLE, in pel'spertive, dt·11ott·s a plaue s111·face, 

supposed to lil' transparent, ~ntl 1wrpt• ntlicula1· to the ho
r·izou. It is alwaJS imagined to lie plarctl at a Cl't'taiu 
tlihtancc llCtween the eye and tl1e olljects, for the objects 
to be represented thc1·rtm by means of the Yisual raJs 
p:lssi ng from en·1·y poiut th1~rror through rite ta\Jlc tu tho 
eyr: wlil'nre it is calletJ 11e1·s11ecli\'C·f1lanl'. 

TAHLES, laws of llw twelve, were the first laws of 
the Rom<tus; thus call ed either IJecausc the Romano:; then 
w1·otc with a style on tliin wootlt•n tal1IC'ts tnvered with 
wax. or ralher, IJerause they wt•1·e t'.'ngravc•n on tal.Jles, 
01· pl:\tro:; u~ ropper, to be exposed iu the must notrU part 
or th·· puhhr fo1·um. Aft1·~· the expulsion of the kings. as 
the Rumans were then without any fixe<l or certain sys-
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'trm of law, at least had none ample enough to conrprc- com11licated nature, to suit the pn1·licular kind of contest 
hc11d the vadous cases that might fall between partic11la1• or battle which is to be given, or sup1iortrd. Let it not, 
)lersons, it was r·esolved to adopt the best and wisest however, lie inl'et'fed from this, that evolutions and tac
laws of the Greeks. One llermodorus was fit·st apJloint- tics are one and the same. rl'ltey nl'c closely connected, 
cd to tl'anslatc them, aml the decemvi1·i aftcrwal'ds com- but there is still a discernible difference between them. 
piled and reduced them into ten tables. Aller mucb care Tactics may be comprehended under order aud dispo
and a11plicaLion, they were at length enacted and con. siiion; evolution is the movement which is made, and 
firmed by the senate and an assembly of the people, in eventually leads to order. 'l'he higher branches of tac. 
the )'•ar of Rome sos. The following year they found tics should be thoroughly understootl by all ge11eral offi. 
snmcthing wanting in them, which they supplictl from the ccrs; but it is suffirieut for i11fe1ior officl'rs and soldiers 
Jaws ol' the fot·mcr kings of Rome, and fron1 certain cus- to I.Jc acqua.intcd with evolutions. Not that thr. lattcr are 
toms which long use had authorised; all these being en- lu:•.11catl1 the notice of general otnccrs; I.ml that haring al
graven on two otlier tables made the law of the twelve reatly arquil'ed a knf)wledge of tliem, they ought to direct 
tai.Jles, so famous in the Roman jurisprudence, the suui·ce their attention more immediately to the fur1nc1·, carefully 
and foundation of the ciril or Roman law. retaining at the same time a dear apprehension ol' C\'ery 

T4\BLE, among the jewellers. A taLle-diamond, ot· species of military detail, and consequently obviating tile 
other· precious r;tone, is that whose uppe1· sud'acc is quite many inconvenienc.:es antl ernbanassments which occ1u· 
flat, and only the sitles cut in angles; in "hich sense a from orders being awkwardly cxrwessrd by th(' gcnCl'al, 
tlian1011d cut tablewise,J is. used in op11osition to a rose- and of course ill unclerstnocl by lhc infcriol' otticcJ', It 
diamoml. ma} be laid down as a certain t•uk, tlrnt unl<-s8 a gc11e1·al 

'!'ADLE, in mathematics, systems of numbers calculated officer makes himself acquainted with particular muvc
to be ready at l1and fo1· tlic expediting astronomical, geQ- men ts and dispositions, nod 111-rsr1·vt•s the necessary l'C
metrical, and other operations: thus we say tables of the collections, it is mol•ally impossible for him to Uc' lcar aud 
stars; tables of sines, tangents, and secants; tables of correct in his gf'ne1·al arrangements. Of all mechanical 
logarithms, i·humbs, &c. scxagenary tables. operations, founded upon given principleq. the at·t of wal' 

'rACAMAHACA. Sec l)oru1,us, and RESINS. is certainly the most compendious, the most enlarged, and 
'l'ACCA, a gcuus of the class and order hexandria tl1e most capable of improvement. Almost ev,•1·y otl1c1• 

monogynia. 'The cal. is six· parted; cor. six-petalled, in· science antl at't arc comprchrudt•t.I in it, anil it shoultl be 
f!Cl'ted into the cal.; stigma stcllate; bcn·y dry, hcxl\n- the subject matter, the chief stucly, and the ultimate· ob
gular, &c. There is one species, a herb of the East In- jcct, of a general's reflections. Ile must not be satisfied 
«..lies. . with a limited conception of its Yarious branl'iiec:i; he 

'l'ACIIYGRAl'HY, the art of writing fast or shm·t shoulti go deeply into all its parts, be aware. of ils urnni
liand: of' which authors have inrnntcd sc\'Cral methods. fold changes, and know how to adapt movements and 
See ~h·ENOGRArHY. positions to circumstances and places. 

rI'ACK, in a ship, a great rope having a wale-knot at It will be of little use to a general tn ha\'c formed vast 
one end, wliich is seized or fastened into the clt'W uf the projects, if, when they are to be executed, there !ihould 
·sail; so is i·cefcd first through the chess-trees, and then be a deficiency nf ground; irthc general movements ot' tlie 
is bl·ouglit through a hole. m the ship's side. Its use is to army should be embarrassed by the il'l'cg11la1·ily of' some 
carry forward the clew of the sail, and to make it stand· particular corps, by their ove1fappin.; each other, &c.; 
close by a wil!Cl: and whr11c,·er the sails are thus trim- and if, through the tardinrss ol' a man<.euvrc, and enemy 
med, the main-tack, the forc-tark, and mizrn-tack, are should ha\'e time to render his plan ab 11·tivc by a more 
brought close hy the boal·d, and haled as much forwal'<l prompt cv<1lution. A good general must be aware of all 
on as they can be. these contingencies, by making himself throughout mas~ 

ri·'Acil>AliQUT, in the sea-language, is to turn the ship tcr of tactirs. 
about, or bl'i11g her head about, so as to lie the contrary The Prnssian tactics under Frc<lcl·ick the Great, 11ad 
"ray. for their principal f1 lijcct to concent1·ate forces, and 10 at. 

TACKLE, or TACKLING, among seamen, denotes all tack the chief points of an enemy, not at one am1 tho 
the roprs or cordage of a ship, used in managing the same time, hut one afte1• another: \\.hercas tlie tactics 
s::\ils, &c. In a mol'e restrained sense, tatkles arc small which have bren uniformly pursuC'd by the FJ'ench, since 
ropes running in three parts, having at one entl a pcwlant the commencement of tltcit• revolution, ii ave brcn found· 
and a block; a11d at the other end a block and a hook, ed upon •his principle; to attack all points wi1h divided 
to hang goods upon tliat are to be heaved into the ship fol'ces, at one and the same time. We thus see, that the 

or ,;~~~r~~tCs, in the art of war, is the methoU of tlispos- l~~~~~~,11~css t~1~~:t~;~~~~1~~~;:s~oc~i~;:::~~(~dr~~~1;e~:?c:~~ 
ing fo!'ces to the best advan.tage in o:der of battle, a~d of to by the fo1·mrr. 
performing the sevrral m11Itary mot10ns ancl evolut10ns. Tactics of E·urope. The follfrn ing obserrntions re~ 
See 'VAR. art oJ. s1u·ct111g tlte tactics of Europr, which we extri:Ct from a 

TACTICS, i11 the military art, a word tle1·i ved from tl:e book entitled the Elementary Princi]iles of Tactics, 11age 
Greek, signit)-ing ordet'. Tactics consist of a knowl- 1S7, may not be unintel'esti11g to 0111· military readers: 
edge of order, di~position, an~ forma!ion, acco~tling to In the time of tile R'lman~, the Gauls and other na· 
-the exigency of circumstances m warhke. operations. tions on the continent fought in thf.': palanx order; it CJ this 

General tactics are a combination or union of lll'st or- 01·tlcr which still prevails thl'Ough all ~urope, except 
ilers, out of which others grow of a more extensive and that it is deficient in the advantages and utillity which 
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Pulybius IACribes to it, a111l is injured and disgraced by 
defects unknowll to the anricnt phal(lnx. 

In Turcnne's days, troop• were ranged 8 deep, both in 
France and Germany. 'l"hi1-ty years after, in the time 
of Puysegur, the ranks we1·e reduced to 5; in the last 
}"landers war to 4; and immediately after to s; at pre· 
sent the ranks arc reduced to 2. 

Thi• part of the progression from eight to three bring 
known, we easily conceive how the file~ of the phalanx 
buc l>ccn t1iminii;;hcd from sixteen to eight in the ages 
prereding Tu mine. It is to be presumed, that this drptb 
wa~ considi1·eil as sup<'rfluous; and it was judged nrres· 
sary to c111·tail it, in ort.Jer to cxtcncl the front. How. 
eHr, the motion is of every little consrquenre, sinre we 
are nc>w 1·educ-ed to three t·~rnks; let us therefore endea
vou1· ti> find out what qualities of the phalanx have lJcen 
pnscrvcd, and what might have been added to it. 

To show that we have prese1·vrd the defects of the pha
lanx in Europe, we sup1Msc two bodirs ul' froopc;, one of 
eight thousa11d men, ra11grd :v1 a phalanx, sixk.cn deep; 
th

1

c otl1l'r a rrgimcnt of' tl1rcr- battalions, consisting only or 
filfrc11 hundrl'd rnru, drawn up in th1·rr linrs after the 
same manlll~I'. Th est• two bodies shall I.Jc peL·fectl_y equal 
and ~\like in ('Xtrnt ol' front, and shall Jiffor in notl1ing 
but in the tlcpth of their tiles; the i11con~e11iencl'S and de
fctts, thereforr, occasioned b)· tile length of their fronts, 
arc ritual in Lrnth troop!i, though thrit· numbrl's are vc1·y 
ditft:nnt; hence it follow-;, thal in En rope, the essential 
tlet'ccts uf' the 11hala11x arc pt·csc1·ved, a111.l its an vantages 
lo•t. 

Let the fl Ir• of lliis body or Ci!;-ht lh0<1Sancl be after
wartls llividctl, and Id it be 1•t•tlucccl to llJ1·cc i11 drplh, 
its front ,..,·ill llwn ht' fou11tJ live times mo1·c (·xtcnsin·, and 
it:Jtlrpth fou1·-Jilt!.s lr!:'i: we may tlicrd"ure cunrlmle. that 
tht' dd\_\C.:ts of 1/11• phalanx :tl"C ci,.·itlcntly multijJlicd in the 
tli"iriplinc of t1:1wopr, at the expenr;e of its advantages, 
whirl1 eo11'ii1IPd in tl11• clrpth of its fik.r;i. 

Tl11• prngn·s"i \\ llirh has taken place in the artillc1•y, 
h:h rn11l1'1Ut1t('cl g1·l'ally t•) thi'i 1'('\'ol11tion. As cannon 
t11ul1iplie1l. it was nrrr ... sar.v to a\oid its effrtts; an1l the 
0111)' mctl101l or av.iidiu;;. 01' ill ka'it or lcs;c11i11g them, 
Wi\'i 1luuhtlrs'i to tli111iuish tltl' d!'ptli ol' the film;. 

The musrptct. lik~'' ise, has a gl'cat i;liare i11 the altera
tion: tht· half-pikr wal.i cn 1 i1·1·ly laid ai;if.lt· Cot· tl11.' lrn.yu11ct; 
and i11 ordl'I' to lian• nn !in• unemplo)"cd, it \\i\S lhought 
111·ctS'iill')' to put it ill llic powe1· uf C\'CI',}" i:,0Jdic1· to IO<lkl 
U:,\' of hi-;. 

'I litsc n1·<' th<' two pl'inrip!ll causes of the little solidity 
or d1'plh gin•n t•, ou1· b:tttalious. 

\\" l' Ii;\\'(' llflW Sl'l'll, that I hl' defects or the phalanx 
\wrt.· multiplied in the ti~m·opr;.m dic.;dpline, and its ad
,.,\111agt•s an:! 111·1·fl'cti1111~ i11liuit1·IJ tlirninblird. Our 1·e
~11latinm1 art>, thl'l'<'fon·, much i11fl· 1·i 11r tu tli~ phalanx, and 
hnvc 11otlii11g but the ~in~lct·fft·tt of fi1·c-arn1s lo counter
b:&l•rnc1' all il"i a1hanta.i.;1•..,. The dfl.'ct, howrnr, of fire
arm';, hi an ;u·tifi,·ial prJ\\rr, anti tloes not 01·igi11;\lly br
long (u tlll' llH\llllt'I' ordistipJi11in,; h•oop~. tl1e S11Jeaim Of 
wl1ich should bl· ti• 1·111pl·1J 111au·s 1iat111·al action. It is 
mwn, thrr1·f<11T, afld nut this firr, wl1irh is to be run~iller
ed at tl1<' prinl'ipal a~t·11t; Hr11l lll'net• wr. 111ay inrcr that 
thi!<i nH'thod i~ Hry much infrrior to the phalanx. amt 
et ill more to tlie Uom;m arraugcmcut, \\ hich so far stu•. 
tiaosed thal uf li1-re<e. 

The light troops of both these people were mucl1 hea. 
vier than our batalionc;, and had more power and solidi
ty fo1· a shark or conflict. Howenl', lhe Roman disci
pline, notwithstanding its superiority, is not calculated fur 
our times; bera.use as we are obliged to c11gage at a dis
tance, ours, by its cannon, would de~troy tlic Grerian 
order of battle in a very sho1·t timr, aml would be cxµos

ert to a loss much Jes~ consicll'rable itself, suppnr;i11g even 
the artillr1·y was equal 011 b()th sides; we sltould then, in 
ordt'r to perfect our a1·rangeme11ts, cnilearnur to 1u·ocu1·0 
tliem aJI the advantageous qualities of the le.;ionary re
gulations, as the ouly meaus of giving them the :iupel'i
ority. 

l\lany people arc of opinion, that we imitate the Ro. 
man!i, and that we gire battle according tu their system, 
because our tr·oops al'Ctlrawn up in lines, some of which 
are full, and others vacant. But at has bren proved, that 
three battalions ha\·e the same front, and tl1e same in
conveniem:es, that right thousand men, ranged in the 
phalanx order. Our lines arc formed Uy l.irigac.Jcs, re ... 
gimenrs, or battalions. anti the distance or one corps to 
the other is c<1ual to the front or one of those corps: so 
that those lines, both full and \'acnnt, arc composed of 
<letacl1ments equal in front anti in 1.kfccts; each has a pha ... 
lau.).'.'. of six, eight or twel\'e thousand men. Our 01·dcrs 
of battle, cousequcntly, ran be no mo1·e at most thau a 
kind of metlium between those of Grt·cce and Rome. 

T'ACT1cs, maritime, nr manreuvres at !">iCe. \Vith re

spect to 11arnl tactics, or ti.Jc art of fi.;1iti11g at s~a, it is 
conf'essri.lly kqs ancient tlian tacticc; 011 shore, or what is 
ge11r1·ally ccdlctl l:rntJ .serTicr. Mankind we1·c accustom
ed to contrn~I l'o1· the posscssiou ol' tcnitory long before 
the.-.· tlctem11nec.I on, or C\'en dreamed of, making lhesea 
a thcafrc of war and l.iloodslicd. 

8etti11g aside tlic many fabulous accounts whirh are 
extant Clmce1·11ing na\'al lactic~, we 8hall 1·t•mai11 5atis
ficcl with what has been t1·an-;mitted to us hy the Roman 
'Hitcrs. of thr fifth a111l sixth cr11t11rics of' that rt·pub
Jic. We !shall tlir1·e find spcc1fir drtails nf the t.lillCrcnt 
manreurres which Wt'l"c prartist·d at sea dul'in•'" the 
Punic "•ll:· In those ti1~1cs n:tYal armament~ ur;:rn to 
Ur 1·t·gula1·1y fitted out; slups of c..l1tti:1·ent f'ormi and sizes 
wr1·c con~t1·uctl'd; a11cl Ct.•t·tain nfft·nsi\'e and c!efcn~ive 

;~:~~~1<;n:·1~;o~h<~i1r~~:·rc,~·11~~· ~1:S~~i1~~'11;1~ ~~·r:!'~~ .. :~~'~v~~~ 
~~cco1·1l~11!' to S) stem; bring dividt·d inl., c<•1·tain propor
trnns wl11rh \\C1·c tiH.•ncalled di\'i'iions, but arc now nam
ed !.quadrnns; ~nd t~e pi!l'so11s \\ho commancled them, 
rxe1·tl·d. all thr~r sktll a111l -.~c·11i11s to gain arhanta.~es 
nvcr t.h~u· cncrrncs, by oppu1·t1111cly gctti11g tu windward, 
by se_1z111.; tlie fa\'0111·ablc orcurrl·ncc of the tilic, 01• by 
moo1·111g in advantageous situatinn"i. 

-~t the hattlr of' Actium, Au.~u-;tu'i tin1lh1:~ liimCiclf in
fe1wr tn 1\lark Anl11uny in the 11umhc1· of Iii-; shi11s, had 
the sa,;arity to draw up Jiis Jiuc of battle along the en
t1'<mn: or thr gulph of Amb1·acia, a111.J tht•rcby to make 
up 1'.11' his drfid1·1u·y. Tlii5 11a\otl 111anreu,·1·l', as\wll as 
that of getting lo windw!l1«l of tin• e111·ml 1 in 01·d1·1· ffl 

bc;lr down upon him with moJ·e cc1·tai11ty anti clfcd, 
exists to the JH't.'';l'nt day. 

We act 111·~cisely up•111 the same p1·i11riples in both 
ca~':·"f: Oy \\ h1ch the ~nntn1s Wt.'l't' gn\·rriwd; n·ith the 
ml<i1honal ad> antagt', 111 flghtiug to windward, of C•1l'er-
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iug the enemy's line with smoke f1•om tlie discharge of 
ol'lim\11tr aud fil'f'-:\l'l'OS. The Fl'e11cli call this beiug in 
possl'tision ol' tlH· closest line. 

1u tlrnsl· times, ships wCl'e 'wardPd tnurh sooner than 
they are at Jll'l'S<·ut. .Must cngagemrnL~ at sea are nnw 
dete1·mi11ed by rannon-sliut. Anwug the ancients, whrn 
two ships t~mtra~l)Ul'ed 10 board earh 1ther, the t·owers 
d1·rw m tlwir ocu·s, to ilrcnnt them from being bl'ok.en 
in the sfio('k. 

Tl1e manceuvre whiLh was practised on this occasion, 
was for tilt> ship that ~ot to \\iudward of its advcr8a1·y, 
tu 1· 1111 upon its side, \\ ilh 1lm1J1·ow; ''liich bring armed 
with a ln11g sharp piece of iron, made so deep au imprcs. 
si1111 i11 it, that tile shi p th11~ attacked. gt"fit'l°<1liy sunk. 
'l'he 'oyag1•s ." hicl1 wr1·1· af e1'wa1·11s 111aoe on tile Ott'an, 
rcnd('J't•d it rwcessary to c 11s1 ruct -..hi1>s that cal'rie<l more 
sail, and wrre 1.Jouble dedrnt1; and since the invl:!uliou of 
gllt1llfl\\ dt•r, tif'rs of guns have been substituted in the 
ro11m ol' row .. ot oars. 

011 ;he d t line .. n,I fall of the Roman empil'e, 1he Sar
act·11s got th<' asct:ode11cy in naval tactars. They lOuk 
advantage of this supe1·in1·ity, and extended their tuu ... 
q1 .es;s on all sidt·s. The wh.,lc extent of c.;ast belonging 
to tlit: Mt:d1tcr1·an1:an, togctllt'l' with tht• atljaf'en .. 1slands, 
feH under tl1ci1· domiui<in. Mankind art• iru.lebted to them 
for considerable improvemt-nts in naval tactics. 

It was only undt>r· Charlemagm·, tl.Jat the ~ut·opeans 
can be said to have paid auy gt·rat atte11tion to their navy. 
That monarch kept up a rl'gular intercourse "ith the 
caltph!:! of the East; am.I ln\vmg just g1·ounds to appl'l'• 
)1eml an in·vasion frorn the Nonnans, he constructed ves· 
scls for the defC'nce of his coasts. 

Dul'ing the reign of the first French kings belonging 
to the third rac:e, naval tacLics werr little attendl•<l tu, 
on afcount of the small exknt of maritime coast which 
:Fnncc possessl d at that pei-iod. lt was oul) in the days 
of Louis the Yuungrr, anc.l of Louis sm·1rnn1ed I he Saint, 
that we disco' c1· auy traces of a considerable ilcet, es11e-
ciaJly during the crusades. · 

UndPI' Charles the Fifth, and his successflrs Charles 
the Sixth, tlie Frrnch got p:1Ssl'ssio11 uf se\'Ual Sta· ports, 
and had c11m111and of a Jung line of coast. Yet ncithet· 
they nor the Enr;lish, wilh whom tb~y "ere frequently 
at war, haJ at lhat pel'iod any thing hke the fleets wliich 
are now fitted out. 

The tl;scoVl'l'.Y of Amnira by Columbus, and the mf)re 
lucrative possession of the East In(lit·s, induced the prin
ci11al states of Europe to iucrease theit· naval establish. 
ments, for tlir purpose uf fwttling colonies, a11d of hring
in1; home, without the d1111ge1· of molestation or piracyt 
th~· wealth aud produce of the eastel'n and westem 
worMs. 

Tho Frrnch marine was fat• from being contemptible 
under i''"' l'ancis the First; but it grew into considerable re· 
11utatin11 during 1 he administrntion of cardinal Riche
lieu, in the 1·cign of Louis the Thirteenth; anll continued 
so until thr battlP of La Hogue, which was so gloriously 
won by the English, unrler William the Thi1·d. From 
that epnch it brgan lo derline; while the English, on the 
other hand. not only kept up the reputation they had ac. 
quired under Cl'Dmwell and his p1·ectecessors, but render. 
eel tj(emaelves so thoroughly skilled in naval tactics, that 

they have remained masters or the. sea to this day. See 
\VAR. art'!t 
. T.iE~iA, ~he TAPE WORM, in zoology, a grnus oran-
1mals belo11g111g to tin• dass uf vPl'ffit's, anti ordf'r of in .. 
tes1111a. Ti1e l>ody is Jnng. <ltifH'• 'SSl·d, ant.I jointed Iii\.(" a 
d1a111, ~ml con1ai11s a mouth and visrt>ra in t·ad1 joint. 
Accurdwg to Gmdin, thC'r(• art• nint>ty-twu sped.rs; all 
~\ liich i_uhabit the i11testines of va1fo11s animals, particu. 
lady ol quadl'upeUs. 

Seven spt>ries c1f trenia are peC'uliar to man: l. The 
visceralis, wluch is ilu losetl i11 the vesirh•, broad it1 the 
f~re pa1·t, a1HI 1mi111ed in the hindPr part; i11!1abits tile 
lnel', tbe plact•nta utrrina, and tht' i:mr wliirli rontaius 
the supcl'iluuus fluid of drt1psirnl prrs•ms. 2. Cellulosa, 
which is indoscd in a rutilaginous vesicle, inhaliiting 
the celluli:11· su!Jstanre of thE' musdrs; is al.wut an inch 
long,_ half au 111ch tn:oatl, and. one-fourth of an inch thick, 
and is VCI') tenanuus ut hfe. 3. Thr dentata! has a 
110111kc.l heal.I; tlw laq;t juiuls <it'e streaketl fransvt•1·s1•ly, 
a1111 the small joints at'c all Uilatrcl: tht>"oscul11111 01· cipcn ... 
ing in the mid1tle of l.iotb mal'gins is some· what raised. It 
is 11ar1·0\\' ten n}'t\\Plvl"fret lrJng, and b(·oad in the fot·c 
parts; its ovaria are not \'isiblc to the nakrd eye; and 
the head undrrnl'ath 1·1:sembks a heart in shape. Jt in
habits the inti sti11es. 4. ·1 ht· lata, is white, with joints 
·nry shu1'l antl knott) in thr middle; the oscul11m issuli. 
tary. It is from e1ghtrt•n to our huncl1·ed and twrnty ffet 
Jong; its joints a1·c st1·eaked ti•ansversdy; its ovaria arc 
disposed like the iietals of a rose. 5. Tl1e vulga.ris, has 
two lateral mouths in eachjoit1t; it attache.i;; itsrll' so lirm
ly to the inh-stines, that it can sca1·ceJy br remnnd by 
the most violent mrclicin es; it is slrnde1·, and has thr a11 ... 
11ea1·ancc of being mrmb1·anact'o11s; it issomrwhat prlJu ... 
cid, from 1c11 to sixteen feet long, and about fou1· lines 
and a hall' broad at one end. 6. The truttre, which chief
ly inhabits thr liver of the trout, but is also to Ue found 
in the intestines of the human sprcies. 7. The solium, has 
a rna1·ginal muutht one on each joint. 9. rrhe ovilla, 
found in the liver am] omf'ntun1 of sheep. See Plate 
CX:XXVl. Nat. Hist. fig. S89. 

'l he structure :.rnd physiology of the trenia arc curi
ous, and it m"y b1.• am11si11g a>; well as instructive- to ron
sillt·1· it with attention. The trema appea1·s desti111'd to 
fee.d upon such juices of animals as are alrf'ady animaliz· 
ed; antl is lherrfore must commonly l'ound in tlie <ilimrn-

~~?a~~::~'~:~~<l ~~1 ~:~~, 1~1: 1~~~: ~~~\'e \:!1:.1~: t;oe~: ~l~b~1~~·l~~!i 
food of the trenia. As it is thus supported by food which is 
ah·eady digested, it s destitute of the compliratrd or .. 
gans of digestion. As the tamia solium is mo~t frrquent 
in this country, it may be proper to deCl'ibe it more par
ticularly. 

It is from three to thirty feet long, some say sixty fret. 
It is composed of a head in which are a mouth adapted 
to drink up fluids .• and an apparatus for giving the head 
a fixed situation. 1'he body is (;ompnse.d of a great mun· 
bet• of distinct pieces articulated togC'thel", each joi11t liav· 
ing an organ by which it attaches itiwlf to the nriglibnul'• 
ing part of the inner coat of the intestine. Thr joints 
nearest the head are always small, and they become grad· 
ually enlarged as they are farther removed from it; but 
towards the tail a few or the la•t joints again become 
diminished in size. The extremity of the body is ter-



minat('d hj a small semicircular joint, wliicl1 lias no npcn
in~ in it. 

'•rhC' hf':1d of lliis animal i'i rompo~rd or the r.;ame kintl 
ofmakrials as the oll1e1· parts ofit-:i !Jody; it l1as a round
rd opening at its rxt!'rtnil_r, wl1kh ic; conc;idrrcd to be 
its mouth. 'J'llis opr nin.; i~ rnntinurd by a shn1·t duct 
foto two ranah;; tlirsc canals pasc; 1·0111111 eHr) joint of 
the animal's !Jody, anti convey the aliment. S111Tn1111d
ing lhP opening of tl1e mouth arc p1acrd a numbr1· of pr~-

u .ti11g 1·a11ii, "l1iC'li al'e of a fib1·011s lrxturr, whnsc dt
rectiun is 1011gitu<l111al. 'T'ht•sc radii appear tn sc1·vc tl1c 
]lu1·pose ol' trntacula for fixin,; tlic orifice of the mouth, 
as wr11 as that ol' muscles to cxpantl the cavity of tl1e 
mout\J, fl'Om their l.leing 1tl'it.'1·t.ed alon.~ the lil'im nftllat 
oprni11g. Aftrr the rnurnfocl extremity or hcntl l1as bretr 
narrowed into tl1c neck, the lower pal't brcoml's flat
te<I, and has two i;nrnll tuUe1·clrs placeU upon each flat
tril si<fr; Urn t11\Jel'rlCs arc concarn in tlic m!ildh·. <111tl 
ai1prm· tlestincd to se1·,·r, the purpose, of suckns l'o1· at
tadiiug the hc~l more effec tually. '['he intt'l'llal st1·11c
t111c of the joint~ composing lhe body of tllis animal i-s 
partly vascular anti partly ct'!lular; the sul.lstance itself 
is whitC', and somcwilat rescmliles in its texture the coa
gulated I.\ mph of the hum~n 1.Jlootl. 1.1 he alime uta1·y ca ~ 
nal pac;sl'S along rarh side of the animal, scntliu.~ a c1·oss 
cannl over the 1.rnltom of cacl1joint, wldcl1 ronnccts the 
two late1·al C'anals togrtl1e1·. 

1\lt·. Cal'lislr injected with a coloured size, by a sin
gle push with a small syringe, three feet in length or 
tlirse carrnls, in th cdirc.ction l'rom the mouth tlownwartls. 
Uc t1•icll lhe iujcction the contrary way, but il ocemcll to 
be stopped Uy vah·cs. Tiie alimc11ta1·y caual is imper· 
viuus at the cxt1·rmejoi11t, where it trrminalr.ci witliout 
any opening a11alo;:;n11s to nn i\llU!i. E:icli joint lla8 a 
va!;Clllar joint occu11) in,g tlte mi lid I~ pa1·t, which is com· 
prHH.'11 of a Jo11s;it11dinal ca11al1 from which a gl'(:at IHllTI·· 
1Jc1· of laternl canals \.J1·anch ulf at right angles. These 
ca11al5 co11tai11 a fJuid like milk. 

The lrenia seems to be n11e ol"thesimplrst vascular ntJ. 
ima\1.; in nature. The way in which it is w1urisl1ed is 
sin~ular; tht• t'O'.Jd \.Jcin,!) taken in IJ.y the 11111utli, pa-;scs 
into the alimrnta1·y ra11al, anU is thus ma.tie to visit iu a 
gemr;\I way thr difft·1T11t pat·ts nf the animal. A~ it l1as 
no <'XCl'C'lnry ducts. it would apprar that the. whole of its 
nlinu•ntal') fluid it fit fcu· 110111·ishm('11t; the drrayetl 1w1·ts 
p1•iJbalily dissolve into a fluitl w/1ich tn1.11sudcs tlm1ugli tlie 
skin, wllirh is rxtn~mely pu1·ous. 

'this animal has nothing resemblin.~ a IJl'ain or nrrns, 
and SlWlllS to lm\'e ll'> ol'gans of sc-nsc but t/1osr nftoucl1. 
It i"! mn"lt rwobahly 1u·o1)a~cltrd by O\'a, wldch may raf.ii
ly pasc; along the circulatin.~ "\fcsscls of othr1· animals. 
'V\• cannot othrrwise <'XJllain the phenome11a of wo1·ms 
1.Jl'ing fo11111I in rhr eggs of fowl.;;, and in the intestines of 
a fccl11s hrf111·e bii·tli. excrpt l.ly supposing their O\'a to 
have pa ... srd tlirough tlir circulating v('ssds ot' the moth
er, and by this means Uet•n com•cyec.J to the fretus. 

The rh:rnce of an ovum bring plarccl in a situation 
\\hrrc• it \\ill he hatchrfl, and th(' )OUHg find rouvt·nit•nt 
suhr..;i.,.tann. mui;t br ve1·y s1mdl; henre the nert"'ssity fo1· 
tlir·ir bt.'iug w1·y 111·olifir. ]f they had the same pnwe1·s 
of llf'ing 1wnlific \\hirh flH'y now have. and tllt'i1· n,·a 
w1·1·1• an1·r"ard.s le1·y rtatlily hatched, tl.ien the multipli~ 
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cati ons· of il1rse nnimnls would !Je immrnse, anil become 
a nu is::. nee to the of her puts of the rrralinn. 

Another modo of iuCf'case allowed to trenia (if we: may 
call it increase) is lty an addition to the numbl'l' of their 
joints. ]f we consider the indivhlual joints as di:.tinrt 
bri11_;-q. it is Srl; and when we reflect upon tl1c power of 
g r neralion f:i'-cn to each joint. it makes this conj<'l"luro 
the mo1·c }ll'u!Jable. 'Ye ran hardly suppose that <ill oYum 
of a trenia, wliirh at itc; full g1·owth is thirty fee t long, 
and composed of -?00 joints, contained a young tarnia 
composed of this nmnllet• of pieces; but we haYe seen 
ynu11.~ trenia not half a foot 1~1ng, nnd not prsssesst.•<l uf 
fil'ty jnints, which still we1·e t'lltirr worms. 'Ve Ii ave al~ 
so many reasons to brlieve., that when a pa1·t of this ani· 
mal is b1·oken off frnm the rest, it is capable of forming 
a l1Md fo1· itself, and becomC"s an irnkprndant being. 
Tlic simple co11structio11 nf the head makrs its l'C'!;f'llCJ'a
tion a much more easy operalion than that ol' U1(' ta ils 
and fcrt of lizil.rds, whirh arc compnsed uf Oom·s and 
cnmplicatrd nssels; but tl11s fast operatrnn has bc·en 
proved by. tltr experiments of SpaJlauzani and many 
otl1cr natu1·a1ists. 

\Vhen int~stinal wo1·ms pro(.)uce a c.liscasf'd st,itc of the 
animal's Uoily which they ju habit, va1·io11s remedies are 
ad' iscd fo1· remr1Ying th('m; many of which al'C ineffec
tual, and others ve1·y injurin11s IJy tl1c \•iolencc or tl1eir 
opc1·atio11. Drastic pu1·gcs seem to opc1·ate upon tmnire, 
pa1· ,Jy by ir1·itati11g the extl'rnal surface of thcit· bodies, 
so as to make tli<'m qnit thri1· holds, :rnd partly by the 
violent cont1·actions procluceil in the intrstiuc, wl1ich may 
Mmclimcs tlivide the bodies of treuia, and even kill them 
Ly hr·uising. The most rlfl'ctual rcmecly, however, liu
Uern found to be the digitalis iu substance. 

'l'AGETES, French marigold, ~ gC'nt1s nf ]>Ian ts of tlte 
clasc.i ofsyngcnsia, and onle1· of p11l) gamia supe1·Hua; Emd 
in tile natul'al systf'm ran:!;in.r; untie•• the 49th 01·Ucr, 
<'ompo~itre. The 1·crC'ptaclc is nakN1; the pap1rns con
sists of f_irc eJ'cct awns 01· l.lea1·tls; 11ie calyx is monophyl .. 
lous,. quincpre<lentat<', and tub11lal'; and there a1·c four 
pr1"s1stt•11t Uorets of the ray. The1·e a1·e t111·ee species, 
the patula, crecta, a11d minuta; uf which lht.~ two first 
lia\'C been cul*"irntrd in the B1·iti sh ga1·dens, at leasl .since 
the_ yea1· t :-:06, fo1· it is mentioned in Gcra1·cl's llerbal, 
"l11ch "as pul.llislied that yea1·. Tl1t:y a1·e ltoth natives 
of Mexi co. 

The <'r rda, 01· African mari.~nld, Jtas a stem subdi
\•iding an_<I ~prcading. antl has furml'd itsrlf iuto a g1·(•at 
1~a11y ''anelies: 1. ~1 ale yellow, 01· l>1·imst o11e-colou1·, \dlli 
s~n.i:;-lr, double, and hstulous 1Iowe1·s. 2. Deep yellow, with 
single, <l~lllllle_, and fistulous fiu,,r1·s. s. 01·a11gr.:rol
ou~«·ll,_ wnh s~ngle, U~uhle, and fi:-itulnus llo\\"1•1·s. 4. 
Middling African, with orangc.c11l<Jt11·NI llowr1·s. i;: 

S\\'t•ct.scrnted African. These n1·c ~11 Vl' l'j s11 l•j !. 1~, ; 
vary; sot.hat u1il<'ss the sef'(ls a1·e \e1·y r H. 1T r' 11 .~ .'-.tl\c·tl 
from the finest flowers, thry a re apt to dt•g1• 11"1·.ttP; lh l' 
should 11ic samcsrr il s be too long !'.iOWU in tlil' saml' g : I'~ 
tlrn, fo1· the same r i>;;.snn; thnefo1·e. tliosc \\ lio a1•e d;·~u· .. 
ous_ to ha"t' tl_1cse fl 1,,-n:-1·s in 1wrfedio11, sli nultl exrli;,m•.,.e 
thr1n1C'eds ":1t1! some pnson fll iute~rity at a di.!Slat1<:'e, 
''here the s~11I ~s ?fa d1ffe1·cnt natu1·r, at lt.-ast e\·ei·) oth

r1~ ~:e~~~CCt:~tlt.l11s IS done, the \al'irties ma) lJe continued 

TAIL, u1· ESTATE$ TAIL, arc rither general or spo. 



il' AL 

cial. 'I'ail genera1, is where l:rnds and tenements are
gin•n to one a11d tlic heirs of' hi'i I.Jody Ucgutten, which is 
ca1Jed tail general; bccausr, how often soever such a one 
may be manil'1I, his hrit·s, Li) rv('1·y such ma1'1'iagr, a1·e 
capable of inhrl'iting the cslatc tail. Tl'nant in tail spr· 
cial, is where the gift is 1·cst1·ai11cd to ce1·tai11 hei1·s orth~ 
granter, and not to all in general, which may happen 
several ways. Estates tail are likewise liivel'sitled by 
the 11istinction of male and fc. male, as if lands are given 
to a man antl the licii·s male of' his IJocly begotten; this is 
an estate in tail, male sprcial: but if to a man and t.l1e 
heirs female of the body of his present wife begotten, this 
is an estate in tail, Ccmalc special. So in case of a gift 
in tail male, the female line shall not inherit; ancl so e 
convrrso. 

As the word heirs is neccssat·y to create a fee, so tlrn 
wol'd lmdy or some otl1c1· words ~f' proc1·eation are neces. 
sary to make a rec tail, and asct•1·tain to what hril's the 
~state is limited. Thcreful'C, ii' the w01·ds of' inheritance 
or 1u·ocrcatio11 al'C omitted, although the others are in
serted, tl1is will uot make au estate tail. As if an es
tate is granted to a man and the issue of his· !Jody, this 
is only an estate fo1· lifr, tlic words of inheritance being 
wanting; antl a gl'ant to a man, and his heirs ma_lc 01• 
femali:, is an estate in fee Simple, not in ft:c tail, .as 
there are ·110 words to ascertain the !Jolly from whence 
they shall issue. 'rliough in witls, \\he1·e gteatn lat. 
ituclt' is given! an estate tail may he dHiscd by the word.o;, 
to a man and liis heirs ma.le, ot· other i1'J'<'gula1; modes 
of expression. 

-The incidents to n tenancy in tail are principally these: 
1. A tenant in 1ail may commit waste on an estate 

witl10ut being im1,rarhe1l for the same. 
ez. That the wife shall have her dower of the estate 

tail. 
s. That the husband of a female trHant in tail may be 

tenant by courtesy. 
4. An rstate tail may be barred or dcstro,·ed by a 

fine, a recovery, 01· linrnl wal'ranty, descending with 
assets to the hefr. 

And bv stat. 26 Hen. VIII. c. ts. all estates tail (in 
common ·with all cstat115 of inheritance) are forfeited to 
thr king on conviction ofliigh treason: . 

By •tat. 32 Hen. VIII. c. 28. certarn leases wl11ch do 
l:wt tcn<l to the }lr<'juc.lice of the. heir are a1lowed to bind 
the is"ue in tail. A stat. of the same year, c. 36. dC'clares 
a fine tluly ]c,' ird hy a tenant in tail to be a complete bar 
to all pr1·so11s claiming undel' such entail. 

And lastly, by SS Ben. VIII. c. S9. oil estates tail 
ari> liable to be charged for debts to the kmg by rccord 
or l"pt'cial ronh'act. 

'l'hry :u·e likewise suhjcct to be sold for the debts con
trart<'d by a 1Ja11kn1pt; aml h)'' the rnnstl'uct.ion Jl.wt on 
stat. 43 Eliz. c. 4. nn appnintmt'11t IJy ter~ant m t~1l, of 
tlie lanlls ('lltailrd to a charitable use, is good without 

fin.~ .. ~:·1 •1;'·icnn~·l~~·J;iui·kish customs, (bltshaws of lhree tails, 

&r,QA8{~:1:~.~;, 11 1;h this tel'lll has rften brrn a synonym ol' 
mica in n i inei-alo~y. it is ~lioptrd hy tlir model'nS, to de
'ltolr a ~tony s11h~·li

0

1 nr l' '' l1icl1 diffrrs from it, t>Apecially in 
f\.ll unctuosity Sl' nsill\C' to the touch, and in tlit• vitrf:OUS 
elrdririty \\ hkli it communicates to St>:-lling-wax by fric
tion, whilst mica 5il'es it the resinous electl'icity. ,lla11y 
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enumerates four ,·nrietics of this stone; 1iamrly, tlie lam
ina1·y talc, 01· Venice talc: the fuliat<'d talc, 01· rhalk ot' 
Briancon; compact talc, as the hu·tl.stone; these th1·eo 
fi1·st gi;·r the positi\'e ~r viti·rnus rlert!·,icit) to scaling
wax. fltc fourth va1'1ety, or the stcat1tes lair:, comn1u .. 
nirntcs the negative or 1·esinous electl'icity to it by Mc
tiun. 

The characters of this stone arc, a specific g1·arity 
brtwcen 3.5834 and 2.9902: a tcxful'C rasy to be MTa)>rtl 
with tlic knife; a soft and unctuous su1farc; tlir p1·in11th·e 
form of a right l'IH»mboitlal p1·ism, its bases ha\'i11g an. 
gles of 120 drg1·ees and 60 degJ"ers. aml in\' l1id1 sections 
parallel with these bases al'C easily obtaiocc.J. Its iutc
grnnt motecule has tile same form. 

:M '" Kirwan has found in this stone almost as much 
magnesia as silex, and only a twcntie.th put or alumina. 
Amon.~st tile ''arietics of talc, '"hich a1·e s11ffiricnth nu
merous, the mixr<l steatitcs, the sel'pentine, and 11ot 
stonei;;, arc nut J'anked. 

'rl1e softness of the texture of thctalcs, tlie fineness of 
their powdrr·, their easy suspension in water (which 
they powerfully absorb), and the har·dnes• which thry 
contract by the action of a moderate heat, re11dcr the1n 
useful in a great number ot' the arts, or for domestic pur
poses. 

A specimen analysed by J\fr. Kirwan contained 
Silex 5.0 
Alumina 5 
Maguesia 4,5 

10.0 
TALENT, a money of account amongst Ure ancients, 

equal to S42l. sterling. Ser CoIN, and MoNEY. 
Amongst the Jews, a talrnt in wejgJit was equal to 60 

maneli, 01· 1I3 p_ountls, 1 O ounces, I pennyweight, JO and f 

two.seventh grains. 
TALES, is use<l in law for a supply of men impanelled 

on a jury, and not appearing, or on tileil· appearance 
cliallcngcd and disa11uwctl, when tile judge upon motion 
ordel's a supply to I.Jc matle by the sheriff of one 01• 
more such 1icrso11s 11rcsr11t in coul't, to make up a full 
jury. 

'l'A LIO, lex ta.lionis, a species of punishment in the 
Mosaic law, whcrnh)' an evil is 1·ctu1·ned 8imilar to that 
committed against us by anothrr; hence that eX(U'ession, 
eye for rye, tooth for tooth. This law was at first insert
ed in the twdre tal.Jlf's amongst the Romnns; IJut af1rr
wa1·ds set asidr, anti a prnrnr girn11 to the pr::etor to fix 
upon a sum of money for the damages <lone. 

TALLOW TREE. See CROTON. 
'l'ALLY, In law, a piece of wood cut in two parts, 

whereon arcounts \\e1··e ancit•111ly krpt. IJy mrans o .. 
notches; one pat·t of the ta.!IJ l.iei11g kq1t LIJ the tlrb1or, 
an<l the otl1er by tlw m·rtlitnr. As to tlir fclllil'S or loa1111, 
one. part th('J'eof ls kept i11 the exr!il'quc1·. and the otlu·r 
part given to pal·ticular p1·rsons in Jiru of a11 ol1li~a1i1m 
fnr the moneys they Uave lent to tile go\'erw1H'nt 1111 arts 
of pal'liamcnt. This last part is called the stutk, an1l tho 
former the counter-stork, or counteJ'.tail. 

TALMUD, or TnALMUD, among tl1<' Jews, a collec
tion of the doctl'ines of their rdi,t;ion or mu1·ality. It 
is the cor1rns juris, •H' lwdy of the l~rn.s anti ruc;toms of 
thr Je\\s, who esteem it equal tu tile scri1>tu1·es thcm
seh·ee. 
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TALl' A, MOLE, a genus of the quadrupeds or the or
der rerre. The gcne1·lc d1at•acte1· is, front teeth in the 
uppi.:r jaw sixJ unequal; in the lower jaw eight; canine 
teeth one on each side, the upper· ones largest; gri11de1·s 
seven in the upper jaw, six in the lower. 

'l lir genus talpa or mole is readily distinguished by its 
peculiar shape, habit, or general appcai-ant:c, even .with. 

examination of the teeth; in which particular 
some species 1·csemblc the grnus sorex, and wcr~ }Jlaced 
in that genus by Linn::eus. rrhcre al·e 21 species; the 
must rcmarkalJlc are: 

1. Ta.lpa Europrea, the common mole. The ,~·h~le 
form of lhe mole is eminently calculated by nalu1·e fo1· 1ts 
Obficurc and subtcrra11cous life. The hot.Jy is thick and 
cylindric; the snout slt',nder, but very strong and tcnUi
nous; the head not distinguished from the body l>y any 
appca1·ance of neck; the lrgs so extremely sho1't as 
scarcely to project 11el'ceptibly from the bo~y; the skin 
is much thicker and toughe1~ in p1·opo1·tion than iu other 
quadrupeds, and the fur with which it is covered e'1ua1Jy 
surpasses that of othe1• auimals in fineness a11d soltness. 
Tho muscular streugth of the mole is very g1·cnL, and it 
is enabletl to force itself into the sround witli an extraor
dinary degree of celerity. The general length of the 
mole is about five inches antl three q ua1·ters, excluslve 
of the tail, which measures one inch. This animal is 
supposed to possess the [rnwcr of hea1'in~ in au cxtp1isite 
deg1·ec, and if at any time_ it eme1·gcs h·om its subccr1·a
ncous retreat, instantly ·disappears on the approach of 
any danger. When first ta~en, eithe1• IJy diggi1tg it out 
or otherwise, it utters a shrill scream, and }H'cpares fnr 
defence by exerting the stt·£111gth of its claws amt teeth. 
According to the count .lie llutfon, so lively and 1·ecipr?
cal an attachment subsists between the malo nnU le
male, that they seem to dl'ead or disrelish all other so. 

cicty. . . 
The mole is furmshcd with eyes so extremely small 

that it has IJccn doubtc1l whether they were intcntlctl by 
natu1·e for distinct vision, or rather merely for giving the 
crcatt1rc such :t. degree of notice of the approat:h of light 
as might sufficiently wam it of th6 tlanger ol' exposu1·e. 
Galen, however, seems to have been of a ditfuent opi
uion, sine\". he vGntures to aflh·m that the eyes of the mule 
are fu1·nishcd with the crystalline and vitreous humours, 
encompassed with their respective tunics; su accurate 
an anatomist was that great man, even unassisted by 
glasses, 

Tllo mole is reported to feed not only on worms, in
scctA, &c. but also on the 1·oots of vegetaOles; but it is 
certainly morecar111vorus than frugivut·us. lt is e\•cu a 
very fierce and vol'acious a11imal in pa!'ticular circum
stances; and it is olJsm·vcd Oy sir Thomas Brown, that 
whatevet· these animals arc contented with um.Jn ground, 
yrt. when above it, they will sumetimcs tear and eat one 
anolht•r; and in a large glass case, wherein a mole, a 
toad, a.nd a viper, Wel'C incluSCd, We have known (~ays 
be) the molu to dispatch them, and to tlcvou1· a good 
JHtrt of them both. 

l'lic mule is with difficulty kept olive in a state of 
confi111,111cnt, unless co11stantly supplictl with a IH'll\'it-:iion 
of damp mould to 1·eside in. 

Likl' olhrr animals of a black colour, the mole is 
l!Ometimes found perfectly white, or cream-coloured, and 
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sometimes spoiled, In a memoir relative (o tl1c mole, 
1111blishcd by .M. de la Faille, it appears that four val'ie
tics may be J'Crkoned, viz. the white mole, the l'llfous 01· 

tawny mole, the grec11ish.ycllow Ol' citron.colout'cd n1ole 
(found in some pai·ts of Languedoc), and, lastly, the 
spotted mole, which is variegated either with wliite or 
tawny spots or patches. The mole brings four or five 
young. 

The greatest mis:ol'tnne that befals the m~le is, the 
sudden overflowing of rivers, when · they are said to I.Jc 
seen swimming in great 1111rnbcrs, and using evc1·y effol't 
to ol.Jtain a mot'e elevated situation; IJut a great many of 
them perish on such occasio11s, as well as the young, 
which l'Cmain in their holes. 

Li1111reus, in the twelfth edition of the Systema Natn .. 
rre, aftirms that tho mole hybcrnates, or passes tlic win
ter, in a state of torpitlity; and lhc same olJsl'rratiou is 
rep~atec..l in the Ginclinian edition of that work. rl'his, 
however, is flatly contradictcll IJy the count de Butron, 
who 01Jse1·ves, that the mole sleeps so little in winter, 
that she l'aises the ea1·th in the same manner as in sum. 
mer; and that the co1111t1·y people remark that the thaw 
appl'Oachcs, IJecause the moles make their hills. They 
en_dea\'·our to get into warm grounds, gardens, &c. during 
tlus season mul'C th art at others. 

This animal is said to be uuknown in Ireland. In Si· 
~el'ia it ~1Tives at a larger size than in Europe. 'l'he fo1· 
1s so solt autl IJcautiful, that it would make tl1e most ele
gant .arliclcs of_ dress, did not ti·~ difticuJty nf curing and 
l11·ess1,n,g the sk111 <letcr from sxpcl'iments of this naturew 

fZ. l al pa radiata, radiated mule. This is ~omewhat 
sn.rnll~t· than the commuu ml')le, and is of a ilusky ot• 
bl.-1.ck1sh col~u1.. In. gencl'al form it rcsen1bles tile pre
cet.1111~ species, hav111g IJrnad l'o1·e legs wi· h long claws· 
the h111d trgs scaly amt with much weaker claws; the nos~ 
l~ng, and be~et at the end with a circular series of ra
diatc<l tendl'lls; the length from nose to tail is three inrhcs 
a!'d tlu·ce.quarters. 1t is an inhabitant of No1th Ame. 
1~1ca, ft~nurng st~bte1·raneous passages, in diftCi·cnt dii·cc
tlot~s,. tn t~nc l:ltivatcd fields, and is saitl to feed 011 roots. 
Tl11s s~Jec1cs lS the sorex cl'istatus of Linnreus· being 
pl.a~etl m tbat genus 011. account of its teelh. in 'despite 
ot its a~p~~l.l'a11~('. It 1s, perhaps, in reality, 110 other 
than a variety oi the l'orme1· species, or a sexual diffCl'· 
ence. 

'l'AMARINDUS, the tama1·ind-tree, a genus of plants 
arrang~d Uy L11111reus u1uln the class of triand1·ia and 
ortlc1· ot m?nogynia; but Wooth ille, Sch1·cbe r, and othe1• 
late botani~ts, have found that it IJclnnt;s to tile class of 
mon~tl~l}lh1a, and order of t1·iand1·ia. In the nahu·al sys
tem 1t is .rankt'tl und~r the lomantacere. Tlu.•r·c is unly 
o~e. spccrns, the 1nd1ca, which is a native of IJoth Iu
d.tes, of. Ame.ric_a, ol' ArtdJia, and of Egypt, aud was cul .. 
t1vated Ill ll1·itoun befo1·e tlie) car 16S3. 

The ta~narind-tree rises Lo the height of thirty OJ' rorty 
feet, semling off numct·ous large h1·anclies, which spi·eatl 
to a consi<lcl'aiJI~ cxtl'nl, and have a !Jrautiful apprar. 

~~~e~.~!~eis\~'l~~·k a1:11~~·~f:~:11~;11 ~11~01:~:e~~ ~~~'.~ 11s111:~-;;~~111 ~a11j·~: 
natcd, and o[ a.) ~llow1sh g1·et"n colour; the Jluwcrsl i·r
scmbl·r· ~he. pup1h1111are_ous ki~11I, and grow in lalt"l'al 
c1.ustt \l!l' tile cal) x ~·on81sts of tour ~a' rs, and the ro1·olla 
ol tht-ce petals, wluch ;u·e of a )cllo11 ish hue, and ar" 
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beautifully Uirc1·~ineU with i·cU vt'in:.; the fruit i~ a pod 
hf a 1·on11di~h c·om111·c~sed fui-111, fro111 tlu·ec to fhc inclit•s 
1011 .:.:; . t:11 11tai11i11g two. thl'er, 01· fou1· seeds, lodged in a 
dark pulpy matll'r. The tamal'iud is easily l'Hiisctl with 
us from 1t1c stom·s evl'n ot' the p!'cscncd fl'uit, a1u.1 is a 
bcautitul stuve-plauc, l'isiug to the height of i'om· 01· five 
rcet. 

Tlie pulp of the tamarind, with the seells connected to
gethel' by 11111m·1·oui:; tough st1·iugs or lib res, a1·e Uruught 
to us frcr<l from the oull'l' ehe1J, and cornmu11ly in·c.scrrctl 
in synip. Accordin~ to Lung, 1:rn1a1:i1Hls arc prrpa1·cd 
for 1..•xpod:ition at Jamaica in the folio\\ iug 111an11L'I': 

"The fruit or pol!s are gat!Je1·etl (in Juul', July, anti. 
August) \\lien full-l'i[tC', \\hich is known Uy their ea::;y 
hnaI...i11g 011 oma!l pnss11rc between tlie fingr1· and L11umb. 
~'rhe 1'1·11it, takl.'n out t,f thu pod, and tlcarctl r1·om the 
sbellJ lh1gnit•11ts, is plnct·tl in laym·s in a cask, ant.1 I.wil
ing l'!yrup, just lJcfo1·c it bl•gius to granulate, i!-3 vou1·cd iu 
till the c:1sk is Hllc·d; the syrup penatks eH1·y i1art q uitc 
tlo\\ n to the lwttom, and \\ hl·n cool the cask is hcatlctl 
for sale." Ht• obbc1·,•cs, that the lJt:tte1· muilc of p1·c
scn ing t!Lis fruit is with sugar, well clarified \dth 
eggs. till a t1 ·a11sparrnt SJrup is formed, whic.:11 s:ins tl1c 
fruit a much pleo.\sautct• 11.ivour; I.Jut as a pnnc1pal mc
clidnal 1nl!'posc of the pulp tlepcntls upon its aci1.Hty, 
which is thus cuunteractc<.I Uy the ac..lmix1ure of sugar, it 
would tlic1·efo1e Uc. of more utility if ahrnJs i1npo1·tctl 
]u~re in tl1c pc1tls. Tbe fruit proc..lucetl in the ~ast fndies 
is mo1•c esteemed than that uf the Wt'st, and easily to Le 
distiuguisile<l by tile g1cater length of the pods, au<l the 

puJl1i~~i~;gu~!;·i~rie~,~~cofu~ ~·~1l;~1~\;:~ 0f~ 1l:;t learned o; the 
Al'aliians, contains a la1·gcr in·oportion or acic.l, with the 
sarchal'iue matter, than is usually found in tlie frui.:tus 
acido-dulcis, and is therefore nut only employed a~ a 
Jaxativc, but also for abating thirst au<l heat in v;.lf'ious 

· inflammatory complaints, and for conecting puti·itl dis
orders, c:~pccfally ~liose of a bilious kin~;. iu ,~· hich_ t11.e 
eathal'tic, anli~eptic, fl.nd t·efrigerant quahhcs of the fruit 
harn been found equally useful. When intcn<le<l merely 
as a la,xative, it may lie of advantage to join it with 
1nannR. 01· purgatives of a sweet kind, liy \\hich its use 
is renderc<l mu1·e effectual. Three drachms of the pulp 
are usually sufficient to open the hotly; but to p1·0\'e 
moderately cathai-tic, one or two ounces are requil'cd. It 
is an ingredient in elcctuarium e cassia, and electuarium 
e senna or lenitive electuary. 

'l'AMARJX, tile tamurisk, a genus of plants in the 
dass of pentaudda, and order cf trigynia; antl in the na
tural system ranging under the 13th order, succulcntre. 
'l'he calyx is quinqutpartite; the petals ai-c five; the taJi
sule is unilocular and tl'i valvular, anti the seeds pappous. 
There are 4 species. 

The ba1·k an<l Jeavrs of the tamarisk-tree are mode
rately asttingent, but nerer }JJ'escl'ibed in the present 
practice. 

'l'AMBOUR, in fortification, is a kind of work formed 
·of palisades, or pieces of wood, ten feet long ani.l six in
ches thick, planf4l<l close together, and driven two 01· three 
feet into the ground; so that when finished it· rnay harn 
the appearance of a square rec..louOt cut in two. Lnup
boles arc made six feet from the ga·ound, and Lhree feet 
115lllder1 jibou! ei5hi inches l?"IS• two inc Iles widQ wilhin, 
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antl Six without. Behind is a scaft'oltf two foet ldgh, fnr 
tile suldie1·s lo staud upon. Tl11·y a1·u fl'l'f(llCntly made 
in tlio 11lacc uf arms 01' the covl'l't-\\ ay, nt the S;\Jir1u an
gles, i11 the gol'gc~, half-moons, and raHlrns, &.c. 

'l'Altnou ns, in fortifiratio11, a1·e also solid piecrs of earth 
which are matlu iu that part of the CO\'Cl't way that is 
joi11c1l to the parapet, a11d Jir~ cloo;c to the t1·a\'tl"!-·e 
bciug only three feet distant from tht·m. Thry st'l l"t t~ 
pl'eVrnt the covc1t \\ ay from l.lt'in.~ rnfiladL'<l, a1ul ob. 
Stl'uct the enemy's vic:w towar1l tlic travcrst·s. \\ liru 
ta111buu1·s are rnadc in the covert way, tliry auS\\l'l' Liu'} 
same pu1·pusl'S that woJ"ks e11 nemaillc1·c would. 

iso
1

11~~1~~iL~1~~:·r!:~~~' \~~li~~:··~~~.,'.~:s {(~~ti~~~:~i<:111\' t~~i\st;~l1L~ ~~· 
the co~·c1't \\ay '''.here a commu11icaliu1111_1iglit11an:bcl'n 
made 111 the glac1s fu1· the p111·pose of go111g to some tlc
tacl1et1 work. 

It also. signifies, botli i11 French and Englisl1, a little 
box nt lln1lJ~r-w01.'k covcJ'cd willi a cil'iiug, \\ ithi 11 . .,icfc 
the po1Th Gl cca-ta111 chul'chcs, Uotli to prevent thl' \'icw 
of' pc1·so1~s.pa~sing Uy, and to kcl~JJ off the wind, &e. Ly 
meaus uf loltlrng-doors. 111 mauy iusta.nccs it i!:i the :sam~ 
as porch. 

. 'i'A:llUS, blackbriony, "gc11us or plants of tin• class of 
d1cecia, a~1d ortle1· of hcxaudda, and in tile nat11l'al Sj s
tem nmgmg undea· the 11th order, sa1·me11tacrre. Tile 
male a1u.I. female flowers arc IJoth Sl'Xp<1rtite; thcl'l' is no 
cu1·ulla; the style is trifid; the berry is trilucula1· ;uul in
f~·1·iur, a1.1tl cuutains two sectls. 'l'hnc arc 011Jy t\Hl spc
c.H·s •. r1.he comrnuuis, 01· common Uluck b1·iony, is a 1ia
tirn ot England. lt has a Iu1·g·c root, which semis fol'Lh 
scvcral loug slender otcms; the lrans are Ja1·gc, ht:art
shapetl, dark gr~("n, and grnw ou long fuut.'ilalks; the 
ilowers a1·e gl'ccn1sh, and tbe bcl'l'y 1·vtl. Jt flown·s f'rum 
May to August, and is frequent in hc<.lgcs. 

'l'~N, ~he_ buk of the oak, chopped and grouncl in a 
tannmg-mtll rnto a cual'se }>owdca·, <tntl to lie uscll in the 
tanuini; of leather. 

De)'l'UX was, pct'haps, the first chemist who ascel'fain
cd t.he }~cculi<u· 1~atu!·c of tan, 01· tanning. Ile poiuted 1t 
out rn l11s analysis of nutgalls, as a peculiar resinous sub
st~ncc, I.Jut \\ it_hout assigning it any name. Seguin soon 
at tel' engaged 111 a set of expC'l'iments on the art of tan
ning leather; during which lie <liscove1·e<l that tan has 
the vroperty of pt·ccipitating glue from its solutious in 
water, and of combining with the skins of animals. This 
led him tn suppose it the essential constituent of the li~ 
qui<ls employed for the ptll'poseof tanning leathe~. Hence 
the names tanuin ani.l tanni11g pl'inci11Ic given it Oy the 
F1·ench chemists. But it is t() M1·. P1·oust that we are 
i~1dehtc<l for the i?YesHgation of the natu1·c and propet·
ties of tan, an cl ot the methods of obtaining it in a Sl'}la
ratc state. Much cutious and impo1·tanti11formafion has 
likewise been obtained by the experiments of Mr. Davy 
on the constituent pa1·ts of astringent vegetables, and on 
t!Jt'ir opcl'ation in tanning. 

'l'an ~xists in a g1·eat number of vegetable substances; 
but it may be procured most readily and in the g1-eatest 
pur11y l'J·om nutgalls and catechu. 

N tJi.galls are e.xcrescenn:s f'ormecl on the leaves of the 
oak by the puncture of an insl•ct which deposits ito; eggs 
on them. The best 31'e known by the name of Aleppo 
5alls, imported ill large quantities in tbis country for the 
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use of the dyrrs, caliro-p1·inkrs, &c. They are hard 
Jikc wood, 1·ounLI, ol'1cn 11udulated on the surfac·r, or an 
oli .. ·c-g1-ctn cul1)11r, and an excessin:ily clisag1·eealtlc taste. 
'l'lwJ arc in a gn·at measure soluhle in water; what re
maii:g Ucliintl i-; Lt!!itelcs~, and posscssrs the prope1·ties of 
the fibre of woull. A \'C1'Y g1·c·at p1·oportin11 ul' w;1tc1• is 
nt'trssary lo carry off e\'ery thing suluhlc. De.} rux: l':iund 
that a Frcnrh pound or nntgalls 1-eq ui1·ed 96 F1·e11ch pints 
t.if' ''"tl'I', ap1;licll in 20 dift'e1·ent portion~ one after the 
other, aml allu\\cl1 to inaeeratceai.:h a etJ11sidcralilc time. 
'l'liis rctlu<·c1I to our standard, gires us about 150 En
glbh 1'i11!.s to a pound t1·uy of nutgalls. 

From the anal)St'S of J)eyeux antl Davy. it follows 
that tliu soluble p'11·t of 11ulgalls co11sists cl1i<•Hy of five 
ingl'cdieuti-; uaint•I), tan, c·xl1·act, mucilagr, t:;allic acid, 
n111I gallat ot' lime. l\11'. Davy fountl that 500 g1·aius of 
Alrpjlo galls fu1·me<l \\ilh \Htter a solution which )ieltletl 
by slow O\apol'atiun 185 grains of matter. This matter 
lie fouuU compose<l of 

130 tan 
51 gallic acid antl extrart 
12 muc I. ge ant.I extt·act 
12 lime and saline matte!'. 

185 
So that the tan co11slilutcs rather more than two-thirds 
of the \\lltlk. 

Arronliug to Mr. Da"y, the strongest infusion of galls 
fa uf lhc Spt'C.:ific gravity 1.268; and wht·n evapu1·attd at 
a tempt•1·alurc lJelow 200°, yirlds a mass composed of -r~~ 
tau, arttl _1

11 gallic acitl a11d extract. But at a boilin.i; 
ltrat mosL

1 
of the gn.llic acitl is dissipated 01· destroJctl, 

anti apnrtiu11 ol' th!' extract is rc1ukt·e<l insoJuUe in wattn'. 
Catl!chu, or t.en·a japonica as it is also calletJ, is a sull

stanrc olJtainc<l lJy dc.:coctiuu antlevc1pol'ation from a spe
cies of the mimosa " ·hicl1 abotmds in lntlin. lt lrns a red
dhh bt'own cololll', and an nstringent taste, leaving au 
im11ression of ~wcet11css; it is not cdlcrcd IJy exposlll'O to 
the ai1·. ThtH'C aro two varieties of it; one from Bombay, 
which has the lightest colour, and a spl'cilic gravit) of 
J.59; and one from lluigal, whid1 is of the colou1· of 
ehoco1atr; it~ spcdfic g1«tVity is l.28. 1'/1is substance 
was examined b.) Dav)', and found lo consist chiefly of 
tan cowbincd ''1th a pcruliar spcciC's of extract. 

'l'an u!Jtaincil r.·um the infusion of nutgalls is a Uriltle 
substance, of a t.u·o wn colutll'. It breaks \\ ith a \'i ti·euus 
fracture, and do1..·s not a1tract m(1isturc from tile air. 
]bi taste is excccdiugly astl'ingrnt. lt is vcl'y solulJJe in 
wakr. The soH1tiu11 is of a dl't•p.J.u·own colom·, a very 
astringent aml bitter taste; and has the odour wltich dis
ting11\sh1·s a solution of nutgalls. lt froths, when agi ... 
tated, like a sohltfon or soa.p; but dues not red unctuous. 
'I'nn is still murc soluble in alcohol than iu water. Tlte 
eoh1liu11 has a ckrp-lH·owu colou1· a1ul ttst1·ingent tastC'. 

Wiim l1rated, it 1.Jlac kens, emits carbonic acid gas, 
and in the 01wu ai1· \Ju1·s.ts, leaving always a small portion 
of lime. 

F1·um tile C'Xpcrimrnts of Proust, Davy, andDC'ycux, 
W<' It.mi, that it ii; capable ol' combining \\ ith OXJgcu; 
but at Lhl• same time H is either decomposed alLc,get11er, 
01· its uaturt t•o1111ilrtcl.) altct·ecl. Titus nill'ic add con
vc l'l'i il int•J a ) 1·llo\\ ish -lJro" n maltc1· soluble in alcohol, 
au~ siwilai· iu it• 111·uvu1ics to au extract~ Ox) muriatic 

acid produces similar eff'ects; and Mr. Proust l1as ob
scned, that the pe1·oxide of tin changrs it also into an 
exl1·act, perilaJls lJy communicating oxygen. 

'lh11 action ol' the metals upou tan does not seem tb 
be g1·eat; but almost all tl1c metaJlic oxides l1a\'P an affi
nity for ii, and are capable of coml.Jining "ith h; the 
compound is usually neady insoluble 111 water. Ilence 
the reason wliy the infusion of nutgalJs p1·ecipitatcs me
tallic solutions so readily. These compuun<ls ha' e been 
hitilel'to in a g"l'cat 1neasurc overlooked by chemists. The 
following obsel'\'atiuns contain the facts at iweseut 
known. 

When the peroxi<le of tin 01 .. zinc is boiled in the in .... 
fusion of ga!Js, it acquire:s a dull yeJlnw colour, and al;. 
st1·acts all the constituents from Lill' infusion, kaving be
hind only jllll'e \\ ater. The oxides tliu~ coml>incd witb 
tan, &c. a1·c partly soluble in 1uu1·1aL1c acid, au<l ~he so
lution in<licatcs the presence of ta11 and galli1· acid." 
'Vhen the peL'oXitle of tm is allowed tu act upon tile cold 
infusion, it abstl·acts all its constitut'nLs Jn a few <lays. 
But l\lr. P1·uu::it <lHinns, that in that case the gallic acid 
is mlJstly ll• ·struyrli, and a portion of the tan brought to 
the state of cxti·act. 

\Vlum tlie llll'taJlic salts are mixed with the infusion of 
galls, the pt·ecipitate consists of the metallic oxide com
bined \\'ith the t;,rn, the cxti·act, antl the acid of lhe infu
sion; and, arcnnli11g to Oa\'y, it contains also a porlion 
of the acid of Lile HJcta!lic salt. 

Tan JWOtluccs 110 cl1a11gc uvon the solution of sulphat 
of iron; llut when it. is mixed with a soluLio.n ol' the oxy
sulphat uf iron, a deep !11ue co1ou1·e<l JH"ecipitate immc
<liately appeal's, consisting of the tan combint>d with il10 
oxhlc. rl'liis )JJ·ccipitate, when tlricd, assumes a black 
colour. 1t is decornposc<l by aci<ls. 

'Vhcn too gl'eat a }Jropol'tiun of oxysulphat of iron is 
poured into a solution of tan, tl1e :rnlphuric acid, set at 
Ji\Je1ty by tho co111bi11atio11 or the frou and tan, ir; suffi
cient tu 1·etlissolvc the precipitate as it appears; lJut the 
precipitate may ~a~ily lJc obtained by cautiously satu
l'ating this excess of acitl with putass. \'\hen the rxpe
l'iment is pel'formcd in tl1is mannc1·, all the oxysulpllat 
of iron wh~ch remains in the solution u11dccomposcd is 
conve1·tetl mto su1phat. Mr. Proust supposes that this 
cha1~ge is produced by the tan alJsorbin.i; ox,;grn from 
the 1rnn. The same change takes place if oxide is mix ... 
titl with a considcralJie excess of sulphiil•ic acid, antl di
luted with water. Common Wl'itiug-ink is a combiuatiou 
of gallat of il'on and tannat of fron. 

1The alkalies combine 1·eadily with tan, an<l form witll 
it a compound soluble in water. This was first obsei·v
ed by Deyeux, whose experiments have been verified by 
Mr. Davy. When potass or soda is added to the infu
sion o( nutgalJs, the l1quid assumes a reddish.brown co
lour, and ~uses the prup~rty of p1-ecipitating gelatine. 
till alkah is saturated with an acid. When thr alka. 
lizetl infusion is evaporated to dt·yness, an olin co~ 
loured mass remains ofa faint alkaline taste, which deli
•1uesces in the air. Ammonia produces the samr eft'cct 
ttpon the infusion of galls; but when the mixture is ex .. 
JlOscd to the heat of boiling watu, part of the ammon.ia 
flies of, a (ll'edpitat.e falls, consisting of most of the 1a11 
and galhc ac1d, w~11le the e~tract remains in solution. 

i(\11 \)le ei\l·tbs h1tberto lr•ed have a sll·oui; alli.11 ity f~.~ 
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tan, and form with it compounds for the most part inso. 
luble in water, the properties of which hare i:icarccly 
been examined by chernists. 

One of the m1Jst important prope1·ties of tan is the in
soluble compound which it fornu; wbl.h glue u1· gC'lctLine, 
as this substance is termctl by cht'mists. lL is tltcrtJfu1·c 
employed to detect tho presence u~· gelatine ina111mal 
fluids: and, on the other hand, solutions of :;C'latmc arc 
employed to detect the 111·csencc of tan in ngctaUle lluic.Js, 
ant.I to ascel'tain its quantity, Now, altl11Hg·h the Com
pound of gelatine anll tan is insolubl~ in w~ter, it is su.
lublc both in the solntion or tan a111I of geJatme when sut
ficiently diluted. Lt is neccssa1·y, ther·cfure, that the so
lution of gelatine, use<l to detect .tan, shoultl b~ ~s con· 
centratcd as is consistent wi lh its pcrfc1·t fhud1 ty; for 
glue, wlwn gelatinou s, t.loes. not act upon t~n. Jt is ne
ces-;ary also that it should oe employed ~ 111te fresh; for 
when in a state of putrefactiun, rt lo!:icS its prupel'ty of 
}H'Ccipitating tan. Mr. I?avy has. ascertained th.at th~ 
best pl'oportion for use 1s a solutton of 120 grams o [ 

1singla!=is in 20 ounces of water. Care mus.t be taken not 
to a1l<l an eXce.".ts of the solution to the liquid fr<,>m which 
the tan is to be separated; becal1se the compound of tau 
and gelatine is re·dissol.vcd by the sol11tio1~ of gelatine. 
Acco1·di11g to the analysis of Mr. Davy, tlus rnmpountl, 
wbcu dried in the temperature of 150°, is composed of 

54 gelatine 
46 tan 

TAN 

White inner bal'k or young oak 1I1 77 
----- ::-.tp:u11sh chesnut 89 6$ 
----- Le1cltl'stct· willl)W 111 72 
Coloured or middle bal'k ur oak 43 19 
-----Spanish chesnut 41 14 
----- Leicl1ester wil-

low S4 16 
Entire bark of oak 61 29 
--- Spanish chcsnut 53 21 
--- Lcict·stCr willow i1 SS 
---elm IS 
--- common willow 11 
Sicillian sumach 165 78 
Malaga sumach 156 79 
So uclinng tea 48 
Green tea 41 
Bombay catrchu 261 
:Bengal catcchu 231 
Nutgalls - 180 121 

TA1'1ACETUM, tansy, a genus orplants or the class 
of SJ ngenesia, and orde1· of polygamia super.Hua, aud in 
the natural system l'anging under the 49th order, com
pusitre. The receptadc is naked; the pappus somewhat 
cmarginated; the calyx 1mbricated and 1.emisphei·ical; the 
florets of the radiu.i;; are trifid, and ~carcely llistinguish
able. Thel'e are nine species; of wl11ch one only is a na
tive of B1·itaia, the vul~are, or common tansy. Of tliis 
species there is a variety with cuded leaves, which is 
therefore called curled tansy. The tansy has a biller 

100. tas_tc, and at·omatic smell, djsagreeabfo to many people. 
It appears, from tho experimr,nts of Mr. Davy and It is esteemed good fo1· wal'ming and strengthening tho 

Mr. Chenevix, that tan is sometimes formed in vegeta- stomach; for which reason the young leaves have obtain
bles by the action of heat. Thus no tan can be detected ~ti a pl_ace ~mong t_h~ culinal'y herbs, their juice being an 
Jn the <lecoction of coffee-beans, unless they have been ingredient 111 pudt.lmgs, &c. It is rarely used in mcdi
roastcd; but in that case their decoction pt'ccipitates cine, thu~gh cxtollet.I as a good emmeoaguguc. A •lrahm 
gelatine. of the tined flowers, has been found v~ry beneficial in hy. 

From the experiments of Mr. Davy, we learn that the stcr1c disorders a1'1smg from supp1·ession. rrhe seeds 
affinities of the different classes of bodies capable of com- and leaves wel'e formerly in considerable esteem f11r de-

bining with ~~'\~·t~·~: nearly in the ~~~~:,ing Ol'de1·: ~~~o~1~:~n~~:~~l:~ci~l~:h.lren, and are reckone61 good in 

Alkalies, Neut1'al salts. TAN..ECIUM, a genus or the angiospermia order, i1 
Gelatine, the didynarnia class of pla11ts, and it} the natural method 

But the order or the indivi<lual substances belonging to ranking under the 25th order, l•Utaminere. The calyi iJ 
each of these classes remains still to be ascertained. monuph.)'llous, tubulated, truncated, and entire: the co-

Tan affects particulat·ly the bark of tl'ces: but it ex- rolla Ion~, monopetalo~s, and white; the tube cylindrical; 
ists also in the sap and in the wood of a considet'able the lymb1 erect, ~preadu:ig, and nearly equal; the fruit 1 
number, and e\'en in the leaves of many. . It is vel'y seJ- berr~, _covc~ed with a tluck .bark, large, oblong, internal· 
dom that it exudes spontaneously; yet tlus seems to be ly d1v1de<l mto two pa1·ts; 111 the pulp are contained a 
the c3.se with a variety of kino. number ?f seeds. 1.'here. ~1·e only two species of this ge· 

It has l>een ascertained by Mr. Biggio, that when the nus, the Jaroba and parasLhcum, both natives of Jamaica. 
barks of tt·ees are examined at 1llfferent seasons, they rrirny grow by the sides of rivers, and climb on trees aud 
vary in the quantity of tan. The quantity val'ies also bushes. 
with the age and si•e of the trees. The greatest pro- TAN AGRA, tanager, in ornithology, a genus or bird• 
portion of tan is cout_ained in the inner ba1·ks. '!'he epi- belonging to the 01·der of passeres. The beak is conical, 
dcrmi!=i usually contams none. acuo_dna_te~, ema~·ginatetl, almost friangulu at the base, 

The following table exhibits the proportion or solid and mclmmg a little towuds the point. DI'. Latham 
matter extracted by water from differ~nt v~getable su~~ has d.escribed 44 specir.s, alJ of which are of foreign ex
stances, and the quantity of tan contained 111 that solid tractioo. See Plate CXXXVI. Nat. Hist. fig. 390. 
1,11attel', as ascertained by the experiments of Mr. Davy. TANGENT, in geomdry, is defined, in gcner.I, to be 

Solid . a l'ight liue wliich touches any nrch of a cur\'e, in such a 
One Ounce of Matter, Tan. manner that no right line can be d1·awn bt·twixt the i·ight 

Grains. Grains. line and the arcu. See Plate CXXXV. l\lisccl. fig. 
W.hite ione1· bark of old oak 108 79' ~26. 



TANNING. 

The tongrnt of an arch is a right line drawn perpen· 
dicularly from the rncl of a diameter, passi11g ~o one ex· 
tl'cmit.t of the arch, and te1·minated by a right lrne drawn 
fr11m lheccnlre through tlie other end of the arch, and 
callrd the sl"rant. 

'J'hr tangent of a rurve is a right line which only 
touches l11r cur\'t' in one point, but does not cut it. 

In oriler to illustrate the method of drawing tangrnts 
to currns, let ACG (lig. 227) be a curve of any kinil, and 
C tlie. givrn point h·om whence tlie tang~nt is to. be 
drawn. Then co11crirn a right linr, mg, to be cal'L'll'<l 
along unifot•rnly, pua11el to itself, from A towal'ds_ Q; 
and let, at the same time, a point p so move in that hne, 
as to d1·sr1·ibe thr given cune ACG: also let mm, or Cn, 
cx1u·ess the fluxiun of Am., or the velocity wherewith ~he 
li1H· mg is carried; and let nS express the correspomlrng 
fluxwn ol' 111p, in the position mCg: Ol' the velocity of the 
po111t p, in the line mg: mo1·cove1·, thl'ough the poiut C 
JeL"the o·ight line SF be drawn, meeting the axis of the 
cul'vc, AQ. in F. 

Now it is e\•i<lrnt, if the ttiotion of p, alon; the line mg, 
was tu bt·come 1·quable at C, the point p would be at S, 
when tile line itself had got into tl1e position '1n8g; be~ 
cause, b) the hyµothcsi'i, Cn. and nS express the distances 
that might l>e dcsc1'ihed by the two uniform motions in 
tlu• ~mme time. And it' wsg is assumed to rcp1·e~ent any 
othe1· position of that line, ands the contemporary posi
tion of the point p. still supposing an equalile velocity of 
]Ji then the distancPs C-v, and -vs, gone over in the snme 
time by the lwo m11tions, will always bi to each other as 
the V<'lorities, u1· as (.;n to nS. The1·cfo1•e, since C-v : "OJ 

: : C1i: nS (which isa k11uwn proprl'ty orsimilartl'ia11glcs), 
tlic points ''ill always fall in th~ right Jim· FCS fig. 228; 
whence it appcar::t, that if tl1c motion of the point p along 
tl1e ltnt> mg was to lwcomc uniform at 'C, that point would 
tlien mn\'C in the l'ight line CS, instead of the curre-liue 
CG. Now. seein.i; the motion nf p, in the dcscl'iption of 
cu1·vrs, mu"'t either be an ncccl_natod or 1·etarded one; let 
it be first consitlered as an accelerated one, in whirh case 
tlw ao·ch CG will !'all wholly above the right line CD, 
because the distance of the point p from the axis AQ, at 
the end of any given time, is .i;rcater than it would I.Jc if 
the arn:lcraliun '~' a!-1 to cease at C; and if the acrl'lel'a~ 
tiou had ceac;rtl at C, the point p \\ould ha\'e l.Jeen :.thrays 
found in tht: said right line FS. But if th e rnotiou of the 
Jloint JJ is a 1·('ta1·dl·tl one, it will appP:a1·, liy a1·guing in 
the same mamu•r. that the a1·cl1 CG- will fall wholly be
low tltc l'ight line CD. as in fig. 228. 

Tills bring tl1t~ casr, let tl1e line mg, and the point p, 
alo11g tlrnt Jin ~·. be wnv suppl>se<I to move back again, to
wards A and m., in tlie samt· manuer tht~) procccdi:d from 
tl11.•m·l': then, sincr tlie Hlocity of p did bel'ol'e inrl'l':tse, 
it 11111st now, on the contrnl'y, dt.'c.·1•case; and therefore as 
1'' o-tl the end of' il giren ti1m•, after rcpassing the point 
C. iH sn neai· to AQ, a~ it would ha,·e Uee11 had tht> rn
Jucil) conti1111rll till' samr as at C, tlic arch Cft (as "cll <lS 
CG) must fall wholly •bove the o·i~lot line FCD: anil loy 
th.• f.iamr nwlho1I of arguin,t!, the al·ch Ch, in the scco11<l 
ca'it', \\ill fall whully below FCD. 'l'hercfore l1'CO, in 
bntli rusts. is a tangPnt to tl1r curve at the poi11t C: 
wlit•nre thr trian;.;11·~ [.'nC n11d C11S bt'ing similat', it ap. 
p1•;11·i that the '-lt1 11 ta11gt'11l nF is ah\a)M a fourth 111·011or
tio11il) to nS, the lluiuon of U1e ordiuat~ C11, the flu.>..ion 

of the absciss, arid Cm the Ol'ilinate; that is, Sn : nC : : 
mC : mF. Hence, if the absciss A1n ~ x, and the or .. 

yx 
dinate 111p = y, \VO shall have mF = !? by means of 

which general expression, and the equation expressing 
tl1e relation between x and y, tile 1·atio of the fluxiuns :i; 
a nil y will be fonnd, a nil fo om tloenr.e tlrn length ol' the sub. 
ta11~e11t mF, as in tlie following examples. 

Exaonple I. To ilraw a l'ight line CT (fig. 229) I\ 

traugent to a given circle BCA. in a given point C. Let 
CS be prrpendicular to the diameter AB, and put AB 
=ct, BS = x, and SC = y. rrhen, by the 1n·opr-rty of 
tile circle, y' (=CS•) = BS x AS (=xx~<)= 
ax - x2; whereof the fluxiun being takeu, iu order to 
dctcl'mine the ratio of X anti iJ, we get 2yif = aX- 2xX; 

conser1ue11tly i:.. = ~ = _Y_; whicb, multiplied if U-2X jlt-X 

by y, gi••es !fj:. = ,L =the sub-tangent ST. Whence 
'Y zll-X 

0 being supposed the centre, \\'C have OS ( = !a -x) : 
CS ( = y) : : CS ( = y\ : ST; which is also founil to be 
the case from other )H'inciplcs. 

Example ll. no draw a tangent to any given point C 
(fig. 250) of the conir.al parabola ACG. If the latus 
i·cctum of the curve is denoted by a, the ordinate 1\1 C 
by y, and its corresponding abscis AM by x; then the 
known equation exp1·essing the relation of x an<l y, lie· 
ing ax= y2, we have, in this case, the fluxion tiX = 2yiJ; 

whence ~ = :E, and consequently ~ = :1!.2 = ~' = 
y a y a " 

2x =MF. Therefore the sub-tangent is just the doti ... 
hie of its concspontling absciss AM. 

TANNING is the art of converting the raw skins of 
animals into leather. See TAN, CuT1s. -

Ju a 1irecedini; article ('l'AN), it. w~s stated that ge
latine with. tan~~n, .or the _tan~111~g pr1nc1pl.e of vegetables, 
forme<l a cum.bmat1on which 1s rnsolublc· in water. Upon 
this dt•pends l.hc art ~if_ maki_ng leatlier; the gelatinous 
11art of the skin coml.Jmrng with the tanniu of the bark 
usually cmploye<l. 

The process which has long been usetl in this country 
is ~s fu ll~ws: The le.atl1er tan11ed in England consists 
chH'H) uf three so1·ts, known by the name of butts or 
ba1 ks, liide!'i, allf.I skins. Butts a1·e generally made l'l'om 
tlw ~tuutest and hea\'iest ox hides, and are managrd as 
fullu .\S: al'ct>I' tlil': hu1·11s arc taken off, the hides a1·e laid 
s1111111th in hc<qts fol' one 01· two days in the summer, and 
~(•I' five 01• six iu tlie winter; they ar~ then hung on poles 
111 a doge room, calll'd a smoke house, in which i.~ kept a 
s1~·1uuldt·1:i11~ fii·e of\\ ct. t:rn; this occasi~ns_ a small dcg1·ee 
of puti·da~·twn. liy. \\h1ch tnl'ans t.lie ha11· 1s {"i\Sily got off, 
by ~111·ca1!!11i; t.lie h.1tlt! on a sort nl " '.u.o<lcn ~1orsc 01· bram, 
and sn·apmg 1t "':1th a c1·uokctl knlfr.. 'J he liail' IJdng 
t:.tkrn of~, tlie Iii de i8 ~hrown into. a 11it ~r puol nfwatl':r, to 
~h·ans1· 1t from the d11·t, &c. wl11cl1 be111g dune, tlie hide 

:~,~~~~:!s1~!1 ~~~~~.,:~;f1~~efi l~,1~.0~t~~ ~~~;;;111;1~~~1:1~b~:~o~:~t 
or ta\..~· n off; thr luc.k'I ;ti I.~ tht' n put Ill to a pit or str1111 .. 
liquur, c.11Jcd 1Jozc, !"'"!'"'""'in 11its ke11t for the pui·pos~ 
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by infusing gronn<l bru·k in watH; this is tcl'mcd colour
ing; after \\ hich they are rrmO\·ed into another pit, callet.l 
a scowering, '' liich consists of water strongly impreg
nated with 'iti·iol.ic acitl, or \dth a vegetable acid 1u·c
)H\rell from 1•yc 01· barley. 'Chis oprration (which is cal
led raising), by tlistending the pores of the hides, occa
sions them more 1·eatlily to imbibe the ooze, the effect of 
which is to combine with the gelatinous pa1·t of the skin, 
and f'orm with it leatltrr. The illtks a1·e tlirn taken out 
of the scowcring, and spread s1uouth in a pit commonly 
fillrd with watc1·, called a binder, with a quantity of ground 
bar·k stre-.,cd b(.•!wccn rnd1. Aftrr lying a month 01· six: 
weeks, they are takt·n up; and Urn <lecaycd 1Ja1·k. and li
q1101· being dl'awn out of the pit, it is filled again with 
stl•ong ooze, when they are put in as btfure, with bat·k. 
.J,rntwcen each hide. Th(•y 11ow lie two 01· tl11·ee months, 
at the C'Xpiration of which the same operation is 1·epeated; 
they thc11 l'emain fout· or fh'e monthst wlrnn they again 
undergo the same 1n·occss, aud aftel' Ucinf~i three months 
in the last ]lit, uc cumplrtely tannrd; u111<~ss the hides a1·e 
so rcmal'kably stout as to want an adUitional pit ol'layt:r. 
'l'he whole process rcq_uircs frotn elenn to eighteen 
months, and sometimes twu ye3l's, according to the sub .. 
Stance of the hide, and disnetion of the tanner. When 
taken out oftl1e pit to be tlJ'ied, they are hung on poles; 
and after being compressed by a steel pin, and beaten 
out smooth by wo0tlen hammers, called l;attes, the 01>era .. 
tion is complete; aml when thoroughly dr·y, tbey a1·e fit 
for sale. Butts at·e chiefly used fur the soles of stout 
shoes. 

The leather which goes under the de11omin•tion of 
hides, is generally made ol' cow-bitles, 01· tla• ligl1ter ox
l1ides, which arc thus mant1ged: Aftel' the hol'ns at·a 
taken olf, and the hides washed, they a1·e put into a pit 
of watc1·, saturated tviih lime; where they l'Cmain a few 
days, when they are taken out, and the hair scra\led off 
on a wootlen beam, as before descl'ibecl; thry are then 
washetl in a pit or pool of water, and the loose Iles~, &c. 
being taken off, they are removed into a pit of weak ooze, 
where they a1·e taken up and put down (which is techni
cally termed hamHing) two 01· three times a day, for tl1e 
first week; every second or third day they at·c sliiftcc.l 
into a pit of' fresh ooze, somewhat stronger than the 
former, till at the end of a mo11th or ::iix weeks they are 
put into a strong ooze, in \\hich they a1·c handle(.) unceor 
twice a week with fresh ba1·k for t\\ o 01· tlil'CC monll1s. 
'!'hey arc the11 removed in to another pit, calkd a la) er, 
in which they are laid smooth, with lJark g1·ountl very 
fine, strewed between each hide. After re.maiuing here 
two or three months, they arc gcneralJy taken up, when 
•he ooze is dl·awn out, and the hides put in again with 
fresh ooze and fl'esh bark, wl1r.re, aftcl' I Jing" t\\ o or thl·ee 
months more, they are completely tannetl; except a very 
few sto.ut hides, which maJ 1·cquil'e an extra layer: they 
are then taken out, and hung on pult"s, and being ham
mered aud smoothed by a steel pin, are, when dry, fit 
for sale. 'l.'hrsc hides are called c1•up hit.Jes; the.)' are 
from ten to righteen months in tanning, ant.l 1lre used fut• 
the soles of shoes. 

Skins is the genc..al term f•1r the skins or calves, seals, 
Jiogs, dogs, &c. These, aftel' bciu~ washed in water, al'e 
put into lime-pits, as before me11t10ned, whel'C they are 
_taken up aml pul dow11 every t~ird or four~b day, for a 

fo1·tni!?l1t or tlirr.r ""Hks. in orrlflr to Ms1roy lhc rpi<l<'r
mis ot tlir !-kin. 'J'lic hair i..; 1ltrn sr''raped uff, ;;ind t.he 
fXCl'('Srt'llCt.'S bt•inf; rrmon•c\, tht')'' f'l't' p11I i11l'l a. pit o( 
\\atrr imp1·rg11at1·j: with Jiigron flung, called a gt·ainrr, 
forming an :dkalinc fry, "hkh in a wrck or trn days 
soal-.ing nut tlir Jim(', ~r·eac;l', nnd saponaccous matter 
(du1'ing" hklt period they are r.;rHral times srraped onr 
wi~h u n·ooke.d knife, to \\Olk out t~1e djrt a11cl filth), 
softens the skrn"I. r11HI l)l't'}H\l'CS tl1em lo1· tlie 1·rreption •if 
the ooze. 'l'hrJ m·e tlil'll put into a pit of we:1k ooze, in 
tiie same manner as th(' liidt·s, and bcin;!) f1·c·r1ut>ntly han
dlr<l, are by degt·cf'S rc111ond iuto a strongH, and still 
strungrr liquor, for a morith or six \\'Crks; whrn they arc 
put i11to a \'C'ry sti·ung 11uzf', with fresh lrn1·k ground very 
fine, ~nd at the rnd uf t\\'o or thnc 111011U1s, acco1·diiig 
to thrir subs1a11c<'s, ar·c sufiiril'ntly tanrn:·t.l; \\ hrn thry 
arc takl•n out, hung 011 p11!co, Ul'i1•d, and a1·e fit frw sail'. 
'l.'lirsr r-.kh1s arc afffl'\H111:s drrbst•<l nnd IJlhrhd l;v the 
c111Tie1·!=;,· antl a1·e usc:'l for Ilic upper kathcrs of siiors, 
boots, &r. 

TliC lightrr sm·t of hidrs, called 'lr('ssing hidr.o;, as 
well ns li1ll'sr bides, a1·c managcd neal'IJ iu the same 
manner as Rkins; aml al'C used fot· coacli-\\ork, l1a1"11l'hS· 

work, &c. &c. 
"Much light Jrns l1ee-n tln·o" 11 ()_r ml)tlrm rhrmists upon 

the tbro1·~ 111' tan11i11g. thoug!i it docs not 11ppca1· that any 
considC'l'aUlc impro\cmrnts han bcrn 1111-11k i11 tile prac
tice uftlds art. M. St·guin, iu F'1·1.m.:c, h:;1s 11a1·liculal'ly 
tlistinguishcd himself b) his nscarchcs 011 this subject. 

In 1795, l\lr. William Desmond obtained a patent fur 
1n·actising Scgui11'r-; method in England. Ile 0Lta111cd't11e 
t:i1111ing pri11ciJ1le by •ligcsting oal« Uuk 01· othC'I' Jll'OJJer 
rnatrtfals in cult] '' ak1·, in a11 ap1w1·atus ncal'ly similar 
to that in the saltpcfre-wo1·ks. 'J hat is, the watt'r nliich 
l1as 1·rmai11etl upon tlic JIO\\ dc1·f'd I.lark fo1· some timf', in 
oue Vl.'Ssrl, is d1·awn off by a cork, and 11om·rd UJIUll fresl1 
t.an~ This is again to be d1·aw11 off~ and puun·d upon other 
fresh tan; and in this way tl1c }ll'OCl'SS is to Le t•o11ti11ued 
to tl1e. fifth nssl'I. Tl1c liquol' is !hen JiiglilJ c11luur·1·tl, 
and .mal'ks from six to eight degn·ss upou the fi)dr·omc· 
tn 101· salts. Tliis lie rails the ta111Jiug lixivium. 

The critt-r·ion for asccrtainh1g its stl'rnglh, is tile quan· 
tity of the solution of gelatine\\ Iii ch a giYen quant-t) of .. 
it \\ill precipitate. Isinglass is used fot· thi1-J lHlflJO~r, 
being entil'L'Jy con1posctl of geJatinc. And litre it 111.ay 
be observed, that tl1is is the mode of a:-;cl't't:uuing lhe 
quantity of tanning1winciple in any \'('gclalJle substancr, 
and consc1111ently bow fal' each may be usctl as a sub· 
stitute for oak-bal'k. 

The 11ides, aftt'r bc.ing prepared in the usual way, are 
immersed for some houri:. iu a weak ta1111i11g lixi' ium ui 
only one or two degrees; to obtain which. the latkr por
tions of tl1e infusior1s al'e !Set a1la1-t, ur t•lsc sumt· of that 
\\ liich has Lee.n }HU'tly exhausted by use in ta1111i11g. 'J he 
l~ides ar·e fhen tu be put into a st.r11nge1· lixi,ium, \\he1e, 
in a few tlays, they will be lJ1·011ght to tlit .samt dt·g1·cc 
of baturation with the liquor in wliirh tlwy ;ire immel'~td. 
'l'he strength of the liquor will IJy tl1is 111ea11s be canst.. 
<le1·ably diminished, anc.I must tlierl'J'u1·e be renewed. 
'Vhen the hides are by this rur:u1s com11lctrlJ saturated, 
that is, pel'fectly tanned, the) are to he rcmunl.J, an~ 
slowly dried in the ohade. 



TAN 

It has been proposed to use the residuum of the tan
ning lixh·imn, 01· the exhaustrd unzc (which cout.lins a. 
pol'tion uf gallic acid, this forming a cunstitut>nt p;u•t 1•l 
astrillJ.;l'lll Vl"grtablrs), for the 1JUl'(WSe- of taking 11ff the 
hair; bc1t this lilptol' seem15 to contarn no!:iubstances t.:apa
bh·. of acting 1111011 the epidf.'rmis, or of loosening th~ liau·; 
and \\ lwn skin is de1>ilatetl by being expu~wd to 1t, the 
eft'cct must nally 1.Je owing tu incipient putrehu:tion. 

The lrngth nr time ncressary tu tan leather cnmplete
Jy, acro1·rlit1g to the olll process, is certain!)' a very great 
inconvenience; and thc1·e is no doubt that it may IJe 
much shnrtcncd b) following the new method. It has 
bct•n l'ound, however, that the leather so tanned has 11ut 
been so duraUle as that which has been fol'med b) a 
slowc1· 1wnc·esR. . 

TANTALlTE. This mineral has been found in Fin
land, in the parish of Kimito. lt has been long known; 
bul Ucfore the analysis of Ekeberg, was mistaken for an 
01·c of tin. Found in irr·egulal' crystals, which seem to 
be urtahedrnm1. Colour Ile.tween blueish grey aml black
ish grl'Y· SUJ·facc smooth, wi1h some lustre. Lustre 
metallic. F1·actu1·e compact. Streak blackbh g1·ey, ap
]lroac!tiug brown. Vrry ha1·d. Not magnetic. Speci
fic gn1vity 7.953. Cum11osed of the oxit.lt>s of tantalium, 
irou, and ma11ganrse. 

TAN'l'ALIUM. Mr. Ekeberg, a Swedish chemist 
of c1111sidt·1·a\Jlr Pminencc, has latC'ly t.lisco,·erctl a new 
nwta) t'otl';tituli11g a component part of two mine1·als, 
found m the pa1·ish of Kirnito in Fiulanf.I. 'The first of 
tlwsr. mi11e1·als, whirh he mils tantalite, has a bluil:ih or 
blal'kish ~l'('Y culour, crystallizrd conl'useUly, with a me
tallic lustl'e ancl compact fracture. It is ve1·y hard, and 
its spc1 ific g1·arity is 7.95S. Ir has been long known, 
and mihtak1·11 for au Ol'P of ti11. 

'l'l1e otl1e1· mineral, calktl yttro.tantalite, is found in 
small kidul·y.f'urrn 111ass1•s. It is ofa U~ep.g1·cy colou1·, 
l1as a mrtallic l11st1·1·, anti a g1·anular fractu1·e. It is not 
hard. Its s11t~dfil' grnvity is 5.130. 

F1·om rach ol' th est minnals Mr. Ekeberg extractcll, 
by a chcmiral anal.' si!i, a \Vhite i1owdcr, '' hich he as
certainrd to bl' the oxirlc ol'a peculiar rnetal, to which he 
g:n-·• lhl'i namr of ta11taliu111. 

When this white oxide. uf tantalium is strongly heated 
nlon~ with rharroal in :... crucible, it yirltls a button mode
ra1rl) hard. "ldrh has the metallic lustre extrrnally, but 
within is black and destitute of b1·illiancy. The al'il1s 
con\<'rt it ~~ain into thr state of whitc.colou1·ed oxide. 

Tlii s oxidl' clors not altt'I' its colou1·, though heated to 
rr<ln··s.. Its spccifir gravity is 6.500. It is not acted on by 
add.,, nor is its11l111Jlc. in any of them. It was this insolubil~ 
itJ i11 odds which i11ducrd f'~kcbcrg to give it U1e name 
of tR.ntalium; from the fabled p1.nishment of Tantalus. 

This oxidr rombines \dth the alkalies except ammo
nia. aud fo1·ms with tlirm rompounl1s soluble in water. 
\Vl11·11 mrltl'd wilh pltusphat of soda and borax, it 
forms with tltrm glasses destitute- nf rnluur. Such are the 
onlJ lll'oprrtirs of this metal hitherto published. 

Tl14• resrmblanre be! wrrn the oxides or tantalium and 
col11111hiu111 is sfrikin~. 'fhf' only p1·11puty in which they 
difft·r is, the inc;olubility of tlic first in acids; but we 
know not what aril1s Ehbe1·g t1·ircl, and l\fr. Hatchett 
Wund thr oxillr ofrolumhium insol11blf' in nitric arid. 

TANTALUS, or IBIS, a genus of bi1·ds of tile order 
TOL. JU, 85 
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grallre. The generic chaJ"acter is, bill long, subulnte, 
J·o1111tlish suba1Thed; face naked; nostrils om/; fcrt four
toe<l, palmate at the base. rrher·e arc 2J specirs; tlie 
must 1·emarkal>lc are: 

!. The loculator, or wootl ibis: (!.)face blueish; bill 
re1hlish; legs, 'luill and tail feathers, black; bod} white. 
(2.) Head and neck white, val'ied with yellow; body 
blatk; I.Jell) cinereous. (S.) Wing.coverts \\bitr, \\ith a 
black blotch in the middle. Inhabits Sew Holland, and 
the warmer parts of America. It is three ICet long; is 
very slow in flight, and stupitl; sits 011 trers, a111l feeds 
on herbs, seeds, fruits, fish, and. reptiles. The flesh is 
Yc1·y much esteemed. 

2. The leucephalns, or white-heatlc-d ibis, inlHtbits In
dia; and evel'y year before the rainy season sets i11, 
sheds its rosy feather·s. 

s. The ibis~ or Egyptian ibis, inhabits in vast num
bel's the lower pal't ol Egypt, and is held sari·ed by the 
inhabitants for its use in clearing the land of rrptilcs 
a11t.l insects, which are left after the inundation of the 
~ iJe. Jt rtsts in an erect posture, an cl is saic.l to dcsh'oJ 
the young of the Cl'ocodile. 

4. The melanocephalus, or black-l1cadrd ibis. is a \'C

ry beautiful bird that inhabits India. See Plate CXXXVf. 
Nat Hist. fig. 091. 

TANTALus's cup. Sec HYDRAUL1cs. 
rrAPE . woRM. See T.iENIA. 

. 1.'APESTRY, a kinl1 of woven hanging!3 of wool all{T 
silk, frequently raised and e1wic.:hcd with gold and sih1e1·, 
r~pt·escnting figures of men, animals, Jandscapes, histo .. 
l'JCS, &c. 

The invention of tapestry seems to have come lo us 
from the Levant; and thib appears the mo1·c p1·obablc, as 
the WOl'kmen concerned in it were called, at least iu 
~l'an~e, sa1·rasins,. 01· sonasinois. It is supposc:t.l tbat tl1e 
English and Flem1s!J, who wcl'c the first tl1at excelled in 
making tapestry, might hl'ing the a1·t with them from 
some of the crnsal1cs, or e.x11eclitions against the Sara~ 
cens. 

Tapestry-work is distinguished by the workmen into 
two ~incls, viz .. that ofhiph, and tliat of low waq1; though 
tl1e t.l1ffr1·c.Rcc 1s rat.her.in.the manne1·of working than in 
tl1r \\urk Itself, which 1s 111 t'ffect tile same in both, on-
1~ the looms! and consequently the w;nps, are diffri·cntJy 
situated; those of .the low warp bring plarel.1 flat antl 
pal'al.lt>I to the horizon, and thosr, on the conti·ary, of 
tbC' .lugh warµ, e1·ccted pc1·11e11ttirularly. The En.~lish 

.anciently excelled all the world in the tapestry of the 
l11gh warp. 

1'/te 111an11Jact1Lre ef tapestry ef the high 10ai·p. The 
loom.' wht·1:cun at 1s "'.1'01.1.~h1, 1~ plarctl lll'l'JH't11lir11lai-ly. It 
consists ot fom· pr111C'lpal pll'ces; l.\\o lo11g ]llanks or 
clu•cks of wood, and two tliii·k 1•ullc1·s 01· brams. The 
planks arc set upl'i.!{ht, and lhc beams arrnss tlwm, one 
at the top, and the nthe1· at the bnltum, or abnut a foot 
d~stance from_ the ground. Thry li:i,·c· rarli tht'il' tl'un
monst by wh_1rl1 thl'y are susp1•udrd on tl1c planks, and 
arr tu1·ne<l with bars. 111 carh roller· is a gi·oovc from 

~~~ec:~)c:. ;~0~~~ ~~~~;~f~ar,~;1~;i~r ~i~~t~::;)i~1~ a ~.11~·~ :;~~,~~ 
1t. 1s to tie the ends of the wa,.p to. The "arp. which is a 
kind of worsted, or twisted woollen threat), is wound on 
the upper roller; and the work, as fast as wo"en. iff, 
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wound on thr hwrr·. Witl1inside t'1e planks, \vhich arc 
sc,·en 01· ei~ht f"rd lii,:!;li, 1-1 or 15 incl1es IJl'oad, anli three 
or ~0111· thick, a1·c hules picrrc<l from top to llottom, in 
wlHch are put thick piere~ of irnn, with hooks at one 
r1ul, srr\.'in.; to susl•tin the coat-sta\'c: these pieces of 
u·nn ham als!1 h()lcs pie1·ccd, l>y putting a pin in which, 
the r-itrn·e is clr:rn n ncnrer or set further off: and thus the 
coats 01· thr1.·acls a1·e stretched 01· loosened at pleasure. 
'l'hc coat.stave is about th1·ec inclies tliamctcl', anti runs 
~II the Ieng-th of llic lnnm; on this are fixed the coats Ol' 

tl11·cads. which makr'l 1he tli1·cads of the wa1·p cross each 
otl1n. It has much the same effect he1·e, as tho spring
stave am! tr('tH.lll'S ha\'C in the Common looms. The 
coats arc little Llil'ca<ls l'astened to each thread of the 
war·p with a kind of sliding knot, which f'o!'JUS a srH't of 
nu~sh or ring. Tl1cy srnc to ke.<'p 1he warp open for the 
]>assage of bl'oachcs wound with silks, woollens, or other 
mattc1·s used in the piece of tapestry. In the last place, 
there arc a number of litllc sticks M diffcl'cnt lengths, 
but all about an inch in <liamPter, wliich the workman 
keeps by him i11 baskrts, tn srrrn to make the tlireads 
of the warp Cl'oss each other. hy passing them across; 
and, that the threads thus crossetl may retain theil' pro-
11er situatinn, a packtlU'ead is run among the threall!:i, 
abnvethe stick. 

The 100111 being thw~ formed, an<l mountrd witl1 its 
warp, tlw til·st thing the workman tloes, i.i; to tfraw on the 
threatls of this warp, the p1·incipal Jines and ~tl'okes of 
the <lesign to be rrp1·rscnted on the Jiit·cc 1•f tapcstl'J; 
which is clone by :.1pplyii1g cartoons. n1arie from the 
}minting he intends to cnpy, lo the sitk f.ltat is to Uc the 
wrnng side of the piece,. and thrn, with a bhtLk·l~a<l 
pencil, following and tracrng out the contouJ's tlu.•rcol on 
the thl'ead of the right side, so that the strokes appea1· 
equally both bcfot'c and liehind. 

As for the original de::;ign the work is tn be finished 
by, it is hung up behind lhe wol'kmen, and wound on a 
long staff, from which a piece is unrolled from time to 
time as the work proceeds. 

Besitles the loom, &c. here described, there are three 
other principal instruments required for working the 
.silk or the wool of the woof within the threads of the 
warp; these arc a broach, a reed, and an iron ncedl~. 

'l,he broach is made of a ha1·<l wood,_ sernn or eight 
inches long, and two.thirds of an inch thick, ending in a 
]lOint w1th a little haudle-.. This scl'Ves as ~shuttle-; the 
silks, wo1Jlh•ns, gold, or silvel', to Uc usec.1 111 the work, 
being wound on it. 

T'he r('etl 01· comh is also of wood, eight 01· 11ine in
chC's Jnng, awl H.11 inch tllirk on. the .back, whence. it 
grO\\S less and l~ss to the exti·~1rnty ot the tePth, whu:h 
are mol'c or l1·ss apa1·t, arrordrng to the g1·eater or less 
degi·ee. of linrnf'SS of the i11tenrled wurk. Lastly, the 
neCdlr is n1ade in t'orm of the common needlr, ouly lar
ger and lon.f;Crt·. It~ n<:;e i~ to p1·ess dose the wool and 
Rilks when there is any lmc or CHlour that does not fit 

we.~il thin!\'• !Jrin.c: prepared for the wor·k, and the work
man t•cat.I) to brgin~ hf' pl ares lurnselr on t ~1e wrong s1cle 
of the pirre. ,~;ith his back toward.s the drs.1gn; so that he 
\voi·ks in a manm·1· bliudfold, .see1.ng nof111ng uf what he 
d,nt'S, and bring ~-1UliKed to quit l11s post,. ;111d go to the 
other side of the 100111, whet'" be would view and cxnm-
• 2 

inc the pirrr, to rorrrct it with hi::' pressi11/2:'-nrrd1r. 1 1
0 

pnt sill~. &r. in !he wa.q1, he. lil'st turns and J.ink!'i at the 
drs:g11; tlii·n, f<1ki113 a bronrh·lull nt' the JWO(ll'I' coluur, 
he piaCl'S il i\mnn~ the thl'catls or the wa1·p1 wliic h he 
ln·111g;s arro:-s e1wh other "ith hi~ fingc1·s, b}' rnl·an~ of 
tlil} coats ur lhreatls ('a-;tl·nrd to the st;tff; this he repeats 
C\'cry ti111r he is to cltangc hisculuur. Ha\'i11g plurctl the 
silk or \\()nl. he beals it "ilh his reed or com!.>; anti. 
when lie has tiius "1'1H1t;lit in several l'O\\S over raeh 
oth1·r, he goP8 to sec the effects they liaYc, in order ti) 
l'el'or111 the contours\\ ilh his needle, if' thrre Bhould I.lo 
occasion. As the work n!lvanres, it is rolkcl up(>tl ~he 
lowrl' bram, a11d they u111··ll as much wa1·p from tho up .. 
per beam a.i:; snffiCl's them to contim1c the piece; tl1c like 
tht'y do uf the desi!::;tl lleliiml them. Wlu~n the picct'S a1·1~ 
wide, Rt'\ l'l'fll workn1rn may be cmplnyNI at once. 

We ha\'c two things to add: tlic 01·st ic;, that the lligh
warp t~qwstry gncH un much more slowly than the Jow
warpJ a111l takes up almoRt h\ ire tlic lime anti t1·0111.Jlt>. 
'l'ile sernnd is. that all the tliffereurc that the CJC rnn 
11crcei\1e het\Heu tlie two kinds, con~i'its in this; that 
in the low \\31'1' thel'e is a red ti I kt, nl>out one· hH'Jfth of 
an inrh Urnr11l, 1·11nni11g on each side from tJp to bultulll, 
wli1rl1 is wanling in the high war·p. 

But, fo1· the satisfaction ul' uur rcadr1·s, "c shall he1·c 
drsl ribr tlw prinripHl pn1·ts of tbe loom for the 111an11l'ac
tu1·c of tapf'st1·y of thr higlt wa1·p, or that. in a situation 
pe1·penclic11la1· to the horizon. The loom consists, 1. Of 
two SH011g up1·ight postR fixed in the floor: these s11ppo1·t 
(2.) two l'Ulll'l'H, of whirh thr uppor encl holtls the chain, 
the lower llolcls tlie tapestry, which is 1·01led upon it ac.
COl'di11g as tlie wor·k got's roi·wa1·d: the threads arc fasten~ 
ctl at tliei1· ends to a tlwPet, or thick l'Od. which is lodgcll 
in a J;ionove nrndc on ertrh l'Olll'I'. S. The two tantoes, 
oue called the great tantoe, fur tm·11in.e;- the upper roller; 
the other, the littlf" tautoe, for turning the lower rnllel'. 
4. The pole oft..~ leis hes. which runs rp1itr ac1·oss the 
chain, takes up all the kisl1es, aud Urings them tn the 
workman's hand. rrhese leishes a1·c little strings, tied Ly 
a &lip·Hot to r-aeh thread of the chain, to be l'aised up 
acCll!'diug as the chain sinks down: they Sl'l'\'C to drn.w 
the pal'licular thread which the wra' ei· want~. He holds 
the lh1·catl sepa1·ate from the r<·st, aml 1rnsscs a s11i11tlle 
of surh a woof and colour as he- thinks pruper: thrn lie 
Jets the 1"pinc11e hang d1)\Vn, and liinllcrs the thnad from 
running off Uy a slip-knot. Aftc1· having takrn one or 
two threa<ls of the fore 1rnrt nf' the rhain by another 
leish, lie bl'ings the thr·racls uf t11~ oppnsite sit.le tn him. 
By this alte1·native wo1·k hr co11st~11tly makes tlirm c1~1ss 
one another, to take in and srr.ure the woof. In or·rler 
to cli~ti11guish the threads of hflth sides, lw is ;;1so;i.,trd hy 
th e cross l'Orl, which is put ht>lwren two rows of th1·e:uls. 
5. A long tract of cfoti;; formed by tlH• rncls rif the I· i(.j!a·s 
which take hold of the leisllesoftlle chain hy a slip·kuot; 
ancl on the other hand encompa!'s tht' pole of the lcbl.rs. 
6. The cross.rod. 7. A littlr '·hain, C'ach loop of wl1ith 
contain8 four or five threads of thl' \\aJ')l, BO'l h 1·ps 
them pr1·11rndir.ula1·. s. An iron hook. to 'IUJ·JHHt the 
pole of tlie Irish es. 9. Tlae broaclH'l'·<fllill, to pass tlie 
tlH'cads of the woof, which is wo1111rl on if. lo. ']'lie 
comb, to strike in thP \rnrk. 11. The eml of 111e tlwret 
let into the roller, in a ~t·oove. 

When the chain is mounted, the draughts-man ,races 
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(be pl'incipnl outlines or the J>icture, \\ hich is .to be 
wrought \\-ith b)ark cl1alk on tl1e fore anti back salt·. of 
tlrn cham. The wt>an1· in the upright way lrn.\•111g prc
p•m.:d a gnutl stock ur quills, filletl \\ ilh tlircads o_l' all 
colours, ;;•1C"S to work, iilacetJ on the back jHU't, as 111 the 
flat war, 01· in the manufacture of the luw waq1. He has 
1Jchi11d

0 

lii111 l11s dl'awiugs, on wbich he fr(>'}11c111ly l{l()ks, 
tliat hr may from time to time see how lib; \\Ol'k suc
cct·ds on the right or fore side, which the otln:L' can
not do. 

T.H,IR, a genus of quadrupecls of the onlcr l.H•llure. 
'1'111· gc111·1·ir cllaractC'P is, front tcrth iu both jaws, tc~1; 
ran inc. tee.th in lwtl1 jaws, single, inrurvated; grinJc1·s in 

l>oth jaws, five 011 L'llch si<le, very broad; feet with three 
hool''i, and a false bouf 011 the fo1·e feet. 

'rapi1· A111rrit.:;111us, Americau tapi1" 'fhe tapir, with 
l'CSjlUd to tl1c size or its bndy, may lrn consiclcrcd as the 
lat• ,e.,t of all the natirn quadrupeds of Snuth America, 
c:xn•pt the latl'ly <li!SCO\'crecl equus hisulcus of i\Iolina. 
"'111·11 1'1111-grnwn it is Ul'ady c.·qual tun heift>r. In its 
grnnal fu1·m it brars Sllme distant 1·e:scmblancc to the 
lii111mp 1tamus, and in the earlie1· ell1tio11~ of the System a 
l\;tturro was r~nkcd Uy Liunreus in that genus, uuder 
1ht· title of liipptqmtamus te1restris. By others it has 
br.1•11 co11sidc1·f>d as mo1·c allied to the hng, and has been 
calli·d sus aquatil'us multisulcus, or wate1·-hug with fin
g1 .. red ltucJJ'; Uut, iu reality, the tapir cannot propel'ly be 
assciciakd, otlll'l'Wi"ic than by a distant geueral alliancr, 
\t;lh any other quaUrupecl, and form':l a peculiar genus. 
lt is of rtJ,;1·cga1"iou:-. m1.t111•t•, and inlialiits I.lie woods a.1111 
J'ivc1·s ul' tl11: caste1·n pads of Suuth A111('1"ic::i; occuning 
fru1n tlie lstl1111t1.'i nf Ua1·icn to the 1·[\·cr Amazons; fe.ed
ing rhirfly by 11igh~, anU e;1ti11g s11gail-cm11es, g1·asses, 
and val'ious ki1Hls of' fruit. Its colour is au obscm·e 
brow11, the sh.in ilsrlr IJcing of tlrn.t cast, aml covc1·ed 
spal'lllgly with somC\\·hat slicwt hail': tile young animal is 
said tu be commn11ly spotted with white. r1'l1c male is 
dislinguishrtl UJ a kind ol' slw1·t }ll'ol.Joscis or trunk, 
fu1•mtd l.Jy the prolo11gatio11 of the tq•prt• li1> tu some <lis
tancc Uc) ond the lowci·: this p<ll't is l!Xlcnsill!, wrinkled at 
the ... icks, a.ud in s.>11H' tk,;rcl-' 1·cscmUh.·s that of till' cle. 
11hanl 011 a smalil'I' scale. though not ol' the same tulm
Ja1· slnwtu1·c. 'l'l1t~ ucck is \Cl'J !-ihn1·t. and rur11i.':ihetl 
above witl1 a 1·isi11,i; mane; the body is tliirk and heavy; 
the back 111uch a1·che:I; the lego; short; the fo1·c r~·ct di. 
\•illrd into fou1· tU'.'':i \\ ith pointed IH1;1[.,.: tile Ii ind into 
1h1·rc only; tho tail is \'l'l')' short, thirki:-;li, and pointctl. 
'l'hc~cmalc is sai:\ t~ I.JP ~cstit.u:e ol' ~h - · p1·11U11sei'3. 

Jn 1L:; manners tl11s a1111nal 1-; prdc~·tl,\ lial'mless; en. 
<1eav11ul'ing 111t>1·rly to.s:\\'C itself' Uy tli.~lil wlil'!1 pursued, 
p\11n~i11g in_to s 1111,• 1·iv1w it' at J~rn'.I, tt11 .. \ swi:umi11g with 
gl'l'al rcad111rss, :111d 1·,·rn cont111umr.; fn1· a eonsitlerablc 

f1111e lllldl'I' watr1·, in tht• 111!\llflf'I' of tlw Jiippnpotamus. 
'l'/it' ) oung is tnsily tamed, and ma) 110 rendered do
mt·stic. a,., is sai'l to I.Jr tin: cai;c in s Hill' lHu·t.r.; of. Guiana. 
111 frc<liug, lhl' fapi1· m<tkt's ust• of the n·unk. in the same 
ma1111er a'i tl1r 1-liinurl'!'us of' ils uppr1· lip. to g1·a~p the 
&km'S of p!ants. il'an.'i-:, &c. lts mu~t cou1mun attitude, 
wh ·n at l'Csl, is ."iitlin.i; 011its1·ump. i11 tin· Ul<llllll'l'flf adv"'. 

Tiu· tapi1· lla'l brl•n orr;tSiimallJ i1111•111·tc1l alh '~ in~o 
E111·np . '1'111..· ill"·d1 is co11sidt'l"rd lJ\ the S J:1th Amc1·i
cn11.~ "i ;\ wli11lt·s1i!lli> food, tlio1,gh ,·, 1t \'l'l'J pleasant or 
th:lu.:ati;, a11d the skin serns for various purposes whcl'c 
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:tit::0~;f1i~~~~11~:· ;:i~c~~~i~e(!~, I~;~~ ~l~~;aa~: ~.~.~~v ~~:~,~~~ 
pierce thrm. This animal sleeps much b) tla_r in tl1e 
retii·cd parts of tile wooilc;;, and is shot by tlic J 111lh11s witll 
poisoned a1Tows . 'Vhc11 attacked by dugs, it is said to 
make a n1·y ,·igorous rrsistancc. Its voice is a kind of 
whistle, which is easily imitaled, and thus the animal is 
often deceind and tl'epan11ed. 1t is 1·atlie1· slow in its 
motions. and 01' a somewhat inactiYc dispu:::.1tion. 

'l'lie l<t}Jil' 1wollures hul one young at a bitth, of which 
it is cxt1·t•uwly cal'cful; lea1lin~ it l'arly to the watl'I'. in 
01·der to instruct it in swiln1ning. &c. Sec Plate CXXXVI'. 
Nat. llisl. fig. S92. 

'l'AL'l:'IJ\G. Sec SuHGEllY. 
TAR. See PINus, RESil\""S, an<l IllTUlIEN. 
TARA,VJ'ULA. Sre ARANEA . 
TAltGHONANTHt:S, jlea.b1111c, a grnu< of plants 

belonging to the rlass of sy11gPnesia, and to tile 11rcle1· of 
pol) gamia requ,Jis, ant.I in the narural systPm ranging 
under the 49tli Ol'flcr, comp!l::iit:e. The 1·ereptacle is \"il
lous, and the pappus pl111n_r; I.lie ralyx is 111•1110;1!i) llous, 
tu1·bi11atrd, and l1alf di\ idcd inti1 .SC\'Cll segments. There 
ore only th1·cc :;pecics known; the camphol'atus1 glabcr, 
and crh.·.oitlcs . 

'l"'AH.E, is an alluwanrr for the outsi!11• packagr,that con
tains sue Ii goods a~ cannot I.Jc uupackl'll w1tlrnut dctrimeut; 
ci1· for the 11ap1·1·s, ll11·cad":>, 1.Jantls, ~c. tl1ut i11dose or bind 
any gouJ~ i!u;nl'te<l luusc; cH·, tl1uugh impol't11 d in cask~, 
clJm;ts, t"c. )'l't ca1111ut l>e urqrnckt•d nnd Wl'igl1!~d net. 

rrARHlUN L\., a gcnu~ of pLwts of' I lie clnss ol' nyp
togamia, and uutur;ll 01·<le1· ofalgre. Thu calyx. is bh•al\ -
c<l, including a globular _ll1Hly. 'l'l1c1·c is 011ly 1mc spe
cies; the hypuphylla, w!Hch is a native of G1·c,tt Britain. 

'l'ARGUJ\J, a name whcrcUJ the Jews call the Chnl
<lee paraphr<hcs, 111' expositi1Jns of tile Old Testament, in 
the Chaldce Janguag~·. 

TARIF, 01· TAltrFF, a tahl~ 01· catal 'guc, containin.; 
the names of lhffol'ent S1Jl'ts nf lllCl'cf1tt.1H.Jiu, \\ilh the du
!:~:j~~S~C paid, as settled l>y nutho1·ity, amongit trading 

'1'.\RSUS. See As"T""'"' 
TAR l'Ail, or, acco1·ding to tlic new rf1emistry, 'l'AR

'J.'R.\T ti.F l.>O'l'AS'i, is uUtained in a .':itaic o[ impu.rity, in
crustcd on the bottom and sides of ca~k in which wine 
~1as l>_c~n ke~Jt. 1t is aftl'rw1.u·ds jrn1•ifi1·d liy di ~holving it 
~n bo1l11~g \\atct·, and filt.r ;n.; it while Jrn!. 011 cooling, 
it ~lcpus1ts.th~ pu1·e salt 111 vci·y i1·1·t·gulaL· crystals. In 
th.is state it.1~ .sold under the name ofl'l'JStal.'i or cream 
of ta1:uu'. l lrn.; s~lt att1·acted the pcculial' ai.u•ntiun of 
cliem1srs, pro~ably 1.11 cons<'QlH'nc1.· of the t•xtra\·a1.;ant cn
~0111u11us anti 11wect1ves l>cs111wctl 011 it l>y P~warcl.lilus. It 
is ca~lc<l tartar, says he, ~ccau'i e it p1•ocl11rt·s the oil, wa
ter, Lm~ture, r..1~ I s~lt,_ wh1cli 1.J_u1·11 the patient as hell c..loes. 
Acco1·d111g tu l11m, 1t.1s the JH'll~riph• ol'l·rc1·) tlht•c1-- , and 
e~l.!J'Y 1·crnelly, :.tll thm,r;s co11ta111 the germ of it. 'h i·i· 
d~culous theory was com1.Jat1•d by Yan Hclmont, who 
g1w~ a 1•retty accurate accuu11t ot' the t'ormatinn uf tar
tar m \\Ille-casks. It wa, known to Yau lklmont <l 
c.~· cn to .111s. pred~ccsso1·s, tlJa1 ~lotas-; could I.Jc ol>t;i~1

1~d 
f1~1~1 ta1tar, but it was Ju11g a rl!-ip itl'c.I p ·iint nm ,111 11" C'hc-
1111st~, \\'hctl1el' the alkali exist ·c.l 111 it 1·t•atlr r i r ·i i t> d~ Uu ~ 
l:atnl'I. l\1,u·graff, aud U.ouellc, at las t l'.S tahlishcd tliat 
l Olllt be) ond a doubt; but the othcl' component 1ia1·t of 
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ca1·la1• was. unknown, or vet·y impel'fectly known, till 
Schrelo potnt•d out thr mrthotl of extracting it. 

£1Jo Cl'JS!!\IS n!' tru·tar a1•c ve1·y small and irrC'guJar. 
Accort.linJ; to ~Iantct, they are prisms, somewhat flat, 
an(l 1no~lly with six sidc!i. Tartar has an acid, and 
rather unpleasant taste. It i~ ,·cry brittlr-, and easily l'e
tlucetl tn pnwder. Its specific grnvity is t.953. It is 
sul111Jle in aliout 6f) parts of eold wakl', and in about 30 
]>arts of boiling watc1·. It is not altered IJy exposu1·e to 
the ai1·; I.tut wl1en its solution in water is allowed to re
main fol' some time, the salt is gradually decompnscd, a 
.l~ucous matter is tkposited, and there remains in solu· 
tw11 carl.Jn11at of potass coloured with a little oil. This 
(lec1Hn}JO!iition was tirst accurately described by Bel'thol
lct i11 1782 

'Vhe11 tartar is ht>atrd, it melts, swells, blackens, and 
the arid is cntil'cly tlecompnsetl. The same changes 
take place when the salt is distilled in close vessrls. The 
phenomena of this distillation ha Ye lrnrn described with 
great carr, and its pt'oducts very attentively examined, 
by chemists; because, before the discovery of the tartaric 
acid Uy Srheele, flbstillation was the only mclhoLI thought 
of fot• obtaining any knowledge of the aciLI pal't of tal'tar. 
'I'heseproLlucts are an rnormousquantity of gas, consisting 
of carbonic acid and carbureted hydrogen, an oil, and an 
acid; ~uu..I, according to some chrmists, carbonat of am
monia. The acid obtained was long considered as ape
culia1· body, and was denominated pyro-tartarous acirl by 
the French chemists in 1787. But Fourct•oy and Van
quclin have lately demonstrated, that it is no other than 
acetic acid contaminated with a little empy1·eumatic oil. 

Tal'tar, according to Bergman, is composed of 
77 acid 

o .. 

2S potass 

100. 

56 tartl'at of potass 
44 tartaric acid 

100 
According to the late analysis of Tenal'd, its compo

nent pal'ts are 
57 acid 
33 1iotass 

7 water 

97, 
1'ARTARIC ACID. Scheele was the first who nb

taineLI tl1is acid in a srpa1·ate state. He communicated 
'hi:i prore~s for obtaining it to Rt>tzius, who puUlish_rd it 
in the Stockholm Trnnsartions fot· 1770. It cu11s1ste<l 

!~a~1:;:.in~1 !a;;~~~ ;:~~:~~u1~ ~~~~~,~~~~1,~g~~i~~t~:~~ tar-
1. The prorcss employed at present fo1· obtaining tar

tal'ic acid. which is the same with that of Scheele, is 
the f'ullowi~1g: Diss\)lve ta1·tar in b11iling water, anti ad<l 
to thr solution powdered chalk till all dfel've.src11ce ceased, 
::ind tlw Jirplitl ceases to 1·,·cldc11 Vl'getablc blues. Let ~lie 
]i1]11id cool, and tLH~n pass it th1·uugh a filt1·e. _A rpHrnt1ty 
of tartl'at of lime (which is an_ i11soluble wl11~c powdl'r) 
rl'111ai11.., upon thr filtrr. Put tl11s tai-t1·at, p1·~v1t;usl} \\_di 
washeu, into a glass cucudiitc, and puur 011 1t a quantity 
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of sulphuric acid equal to tho weight of the chalk em. 
ployed, which 111ust he diluted with water. Allow it to 
digrst fnr tweJve houn, stining it orcasionally. The 
sulphuric acid displaces tile tutal'ic; sulphat or Jime l'e
mains at tile bottom, \\ hiJe the tartaric aci<l is c..lissolvcd 
in the liquid part. Decant ofT this last, aml ta·y whether 
it r.untains and sulpliuJ'ic acill. This is done by d1·up. 
ping in a littlr acetat of lcatl; a preci}Titate appeal's, 
which is insnlnble in acetic adli if s1dphuric acid is pre
sent, but soluOlc if it is absrnt. If sulphuric acid is pre. 
sent, the liquid must be c..ligestcd a.gain on snme more 
tartrat of l1111l"; if not, it is tu be slowly evapo1·ated, and 
about oue third pa1·t nt' the wright of the ta1·tar omploy. 
ell is olitained of crystallize<l tat·tal'ic acid. 

2. The fot·rn of ils crystals is sc> i1·rcgular, that every 
chemist who has treated of this s11bjl'ct has giveu a dir~ 
forent description ot" them. According to .Bel'gman, tliey 
gennally consist of tlivaricating lamell:E; according to 
Vi.~n Packen, they assume oftenest the foi-m or fongw 
po1ntrd prisms; Spielman anLI Corvinus obtained them 
in groups, some of them hi.nee-shaped, others needle
formec..I, othe1·s pyramidal. Murveau obtained them 
neet.IJe.form. Their s1,ecilic g1·avity is t.5962. 

S. C1·yinallized tuta1·ic add dots not experience any 
change in the open air, but heal tlecompnses it altoge
ther: in the open fire it bu1·ns without leaving any other 
re~i<luum than a spungy cha1·coal, which gcner<1.lly con. 
tarns a little Jime. Wlie.n distilled in close vessels, it is 
cuuverted into carbonic arid gas and carbur·eted hyllro· 
gen gas, a coloui•('<l oil, and a 1·cddish aci<l Jiquor, which 
was formerJy dislin,guished by the name of pyrotartal'·· 
ous acid, but which Fourcroy and Vauquelin have latdy 
:fi~ertained to be merely acetic acid impregnated witb 

4. Tartaric acid dir..·solves readily in water. Berg· 
man obtained a solution, the specific gravity of whirh 
was 1.230. Mur-veuu obSt'l'Ved, however, that crystals 
fol'mPd spontaneously in a sulutio11, the specific gra\•ity 
of which was 1.084. It is not liaUle to spontaneous de· 
composition when dissolved in water, unless the solution 
is cunsitlerably tlilutl'tl. 

5. Neither its action on oxygen gas nor on simple 
combustibles aml incombustibles has been examined; but 
it is probable that it is nnt capable of producing any 
sensible change on them. It is capable of oxidizing iron 
and zinc, and cnn merru1·y; but it does not act upon 
antimony, bismuth, tin, lea,1, coppl'r, silver, gale.I, or 
platinum. Its action on the otl1e1· metalJic bodies has 
scarcely been 1·xami11ed. 

6. It combines with alkalit•s, earths, and metallic ox
ides, anti fo1·ms salts kn11w11 by the name of tartrats. 

7. Thr artion of tlie greatrr pal't of the other acids on 
it is unknown. Herms1adt has ascertained, that it may 
be co11vl'rtrd into oxalir anti by distilling it repcatcc..lly 
with six times its weight of' nitric add. By this process 
he nbtai11rtl 560 pa1·ts of uxalic acid from 360 J1<11·ts of 
tarta1·ir arid. 

8. ~,1·om this result, and Crom thr prutl11cts obtained 
when ta1·tarir acid is dist1/led, it 1s rvideut tl1at it is c·1m
p11:-tecl or OX) gen, rarhon_, anti h) clrogt·n. Fou~'Cl'U) in
forms us. t1Ja1 Va11q.1el111 autl he ha,·e asce1·t.t111f>d that 
thl':;c ingrcLlients are cornbincll in the folio\\ ing propor· 

tions: 
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70.5 oxygen 
19.0 cal'bon 
10.5 ltydl'Oge11 

100.0 
9, The affinities of this acid follow the same order as 

those of oxalic acid. 
rral'taric acid, in a state of purityt has scarcely been 

put to any use; but 91,me of the compounds into which it 
entc1·s are much employed in metlicine. This acid has 
the 11rnperty of combining in two cliffel'ent pr~1101·tions 
with a great number of Uases. With potass, fo1· .1nsta11cc, 
in one proportion, it fo1·m'i a salt pretty soluiJle Ill water, 
callcc.l tart1·a.t of pntass; I.mt when added in a greater 
proportion, it forms tartar, a salt very impel'f'ectly 
solullle in wate1'. .By this p1·ope1·ty, the presence of tar
taric acid, in any aci1I solution, may easily be detected. 
All tha.t is necessary is, to drop in slowly a little solu
tion of pota8';; if tartilric acid is p1·esent, tartar im nedi
ately 111·ecipitatcs in the. fcH'ln of a white gl·itty 11uwder. 

TARTRATS, salts 1"111·1m·d witb tbe tal'taric acid. 
TAURUS. Soc AsTRONO>H. 
TAX. See REVENUE, CusTuMs, &c. 
TAX US, lhc YBW·TllEE, a genus of plants of the class 

of dire r ia. and order of mnnadelphia; and in the natural 
BJSlrm ranging undel' the 51st ordrr, coniferre. There is 
no male calyx .-".l r corolla; the stamina are 11u1nerous; the 
anthc1·re rwl1 ati«I and octufid. Thr female has nu co1·olla 
nor style, and .mJy one seed with a calycle resembling 
a berry very c11ti1·e. There are four sprcies; of which 
the ba<'cata, 01· common yew-tree, is a native of B1·itain, 
F1·ancc, Swit'zrrla11d, &c. and of North Amel'ica. It is 
distinguished from the other sp1rnics hy linear leaves 
whirh grow very close, and by the receptacles of the 
miillc ffowr1·s being ~uhgl11busc. The wuod is reddish; 
full of veins, an cl H •xihlc, nwy ha.rd and srnootl1, and 
almost inrol'ruptible. Its hardness renders it vrry p1·0-
prr for tt11·11c1·s ancl cahinet-makcrs. Its berries at·e 
often eatim by lli1·dq, and lll'C thrrefore not Jl 1isonous; 
but it is a commnn "piniim that the leaves are pnisirnous 
to cattk, and many facts a1·e mentioned of ho1·ses and 
cows having catrn them. Others, however, deny these 
fartq. It is of no g1•1•at height, but the trunk g1·uws to 
a large sizt'. l\lr. P1·11nant has taken notice of a very 
remarkable decayed onr. in Fortin.gal church-yard, the 
rrmains of which measured fifty -six feet and a half in 
ci1·r·u111fi•1·rncc. 

'l'~~ARS, and Mucus. !. That peculial' ftuitl which 
is ernphyr1I in lubl'iC'atin,g the eve, and whi ch is emit
trd ia consid1·rablc ']t1anritirs when we exp1·1·s~ g1·kf Uy 
wrepin.~. is known b~· the name of tf'ars. For an acc11-
1·a1e ornaly.,i'i nf this fl:iid, we al'l" indi.>htecl t1) Messrs. 
F'n111·1Tny anti Vauquelin. Befol'r. tlwir dissc1·1ation, 
wliirh wa111rnltlishrd in 1791, appi•areLl, sca1·cely "'as 
any tlii11,r:;- kri 1w11 ah·•ut llH• 11cLt111·e of tear'i. 

1'hc liquid ralh·d lt·a1·s ii; t1·::i.nsparent and cnlnul'less 
)ik(• watPI'• it hac; -.ra1·r<>lv any s111rll. but its taste is al
Wa}s 1u•rrt1ptibly srllt. Its spccHir .i;1·;nrity is sr)m<>wliat 
g1·1·1\t1·1· than th:1r ·i f dio;f!llctl '' at('J', lt .r:;"iH'i to 1><1pt'r, 
stam·d wirh tl11· juire JJf Ilic petals of mall 1\\ 'S c11· 'inlrts. 
a p~·rm t111·n!ly ~:-.-1·11 cul•>•1r, and tllf'rrf.11·c conhins a 
fi.xt'cl alk,1li. It .inill'!i '\ i'IJ waif'!', wlirther cold 111· liot. 
in all [ll'Ojlurtions. Alkalies unite with it read ily, and 
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render it more Ouid. The mineral acids produce no 
apparent chan.ge upon it. Exposed to the air, this li
quid gradually evaporales1 an<l becomes thicker. \Vhcn 
nearly reduced to a state of dryness. a number of cubic 
cl'ystals form in the midst of a kin<l of mucilage. These 
Cl'ystaJs possess the properties of muriat of soda; but 
they tinge vegetaUlc blues g1·ecn, and tlierefo1·c contain 
an excess of soda. The mucilaginous mattcl' arq uircs a 
yellowish colour as it tlries. 

This liquit..l l.Joils like water, exce11ting that a consid~ 
eralllc froth collects on its 1m1face. If it is kept a suffi. 
cient time at the boiling t('mperatu1·e, -i"·lo parts or it 
evapo1·ate in wate1·; and the.1'e remain about 0.4 pa1'ts of 
a yellowish matter, whirh by distillation i11 a stl·ong heat 
yield8 water and a little oil; the l'Csiduum consi8ts oftlit' 
ferent saline matters. 

When alcohol is pourecl into this liquid, a mucilagi 
nous matter is precipitated in the form of large white 
flakes. The alcohol leaves bl·hin<l it, when C\'aporated, 
traces of mu1·iat of soda. and soda. The residuum which 
remains l>ehind, when inspissated tears are burnt in the 
open ail·, exhibits some traces of i1hosphat of lime and 
]>hnsphat of soda. 

Thu• it appears that tears are composed of the follow-
ing ingredients: 

I. Water, 4. Soda, 
2. Mur ilage, 5. 1•1iosphat of Jirne,. 
s. Muri at or soda, 6. 1•1iosphat or sn<lii. 
The saline pa1·ts amount only to abo1<t o.ot of the 

whr1lc, or probably not so much. 
rhe mucilage contained in the tears has the property 

ofabso1·1Jin.t; oxygen grad11ally fro111 t~te atmosphere, and 
of becomi111; thick and viscid, and of a yellow colour. It 
is then insoluble in watc1·, arul 1·cmains long SU'fLH~nded 
in it without alteration. \Vlrnn a sufficient quantity or 
oxymuriatic arid is poured ~nto tears, a yellow flaky pre. 
cipitate appears, absolutely slmilar to this inspic;;satrd mu .. 
cilage. The oxymuriatic acid loses its pcc111ia1· odour; 
hence it is evident that it has l;'iven out oxygen tu the 
murilag13. ThP. prope1ty whirh this mucilag<' has of ah
sorbin.i; OX) gen, and of acquiring 11cw q11alitics, explrtins 
the changes wliic·h take pl are in tea1·s which arr exp•ised rot· 
a long tiinf' to the action of the at111 •1spherc, as is the cac;c 
in thost' persons who la!Jour under a fistula lal'hrymalis. 

2. 'rlie murus of the nose hai; al.;;n bern rxamint•d by 
Fnurrroy and Vauque)in. They found itcom1wsed of pre
cisely tile same ing1·edicnts with the tears. As this fluid 
is mo1·e exposed to the action ot' tl1c ai1· than the tca1·s, ii\ 
most cases its mucil<1ge has 11111lr1·g1111e Iese;. 01· 111111·e of 
that change whirh is the cunscrp1e11cc of' the absnt·ption 
uf oxygen. 8l'e ~luous. 

1.'ECTON A. a gcnuc;. oF the prntnn1lria mnn'>gYnia. 
clai;s an<l ortler. The ~01:11lla is. fiv"-rkft; i;;tigma toothed; 
drupe tll'J• sp1rngy wirl1111 th 1• 111fh\t(•1\ c •• l,yx: nrcl, thrct'
ccllctl. Tlt("1·e is om· spf'ries, the leek.wood, or Indian 
oak. a tt·ee nf thr East [ndi rs. 

Tl£LEGRAPH, a11 ini;;t1·unwnt by mrnns of which in
fcm11atin11 ruay lw rp1irkly COll\'i.'}ed to a roHsidf't•ahlc 
(]istanrc. Tl1l' tclrgraph is lJ_v nu mNHJs a lll'Hlrrn in
v1•ntion. 'l'hnc is l'N 1son to brlirn• tliat anwngqt the 
Gl'l·rks thrre was sr1mr so1·t of trh~graph in 11 c;ir . A 
G1·"rk 11la} lwgins "ith a sr,..nr. in which a,, ntchmnn <Jr ... 
sccnds from the top ol' tower in Greece, and gircs the 
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\nf·u·mnti ~n tltat Tmy wac; takrn. " I ham bcrn look
ing ont thi:.so ten )'t'<ll':-i .C"i•l)'S he) h sre wht•n that \~oulcl 
hap;1i:-n, and this 11i,:;hl 1t i5 tlune."' Of the aullquity of 
n llHitlc of t:Oll\'Cying intelli.;rnce <p1ickly tu a g1·cat tlis
tanre, this is cr1·tai1d_r a proof. The Cliim•sc \\hen 1 \iey 
semi ruurir1·s 011 the gl't'al ''anal, iH' when an.) great man 
trawls tlinr, make sig11al!3 l.Jy lil'e from one day'~ jou1·
ney to anotlic1·, to ll;:wc cvr1·y thing prepared; and most 
of the bal'lrnrous nations used fo1·merly to gi\'e thr alarm 
of \\a1· i.JJ fit·<·~ li.l;)'~ted on the hills 01· 1·isi11g grnu1ul~. 

Jn the )·r:w 1U6J, Lill' 1narq1ds of \V01Testr1·, i11 his 
Crutury of lnve11tion'5t affi1·mcll that h<' liad Uii;covo1·Nl 
'" a method lly \\ hirh, at a window, as fa1· ns rye nt1l dis
cover !Jla~k from whit1•, a man may l1old discou1·sc with 
l1is co1·1-c ... pomlt'11t, without 11oisr made 01· n"tire takC'n; 
being acco1·ding to ot'C'asion givrn! ot· means affoi·tlcd, 
ex rr ll'·1ta, and 110 ncl•tl of p1·uvb~io11 bcfnl·ehand; though 
much lH•ltL'l' ii' f'o1·<•secn, aud coursl' taken Liv mutHal ron
srnt of pa1'lier-:.'• This could lH' done nnl)· by llll'ans of 
a lrlegraph, "itid1 in thC' 11cxtse11tr11CC' is drrlarrcl to ha\'O 
be"n 1·e1alrred so JH.'1·frrt, 1l1at by mrans of it the cn1·1•rs
pontkt1cc could lJe canied on i. l.Jy night as well as by 
day, thou.~h as dark as pitch is lllark." 

AUf)ut forty Jt'al'.'i a!'trl'\\ards l\1. Amontnns (H'Opnsed 
a new telrg1·aph. His method "as this: Let l11('1'e be 
pe 1ple placed in S('HJ'nl stations, at a cr1·tain distance 
from oue a11olhr1·, that by the help of a telescope a man 
in one station may see a signal m.ade in the next bd'ore 
him; he 1nust immecliatcly make the same signal, that it 
may lie scrn Uy iwr!'lons in the station next after J1im, 
who a1·e to communicat.c it to those in the followin~ sta
tion, &r. Thrsc signals may be as JetlcJ'S rif the atplJ a
bet, 01· as a cyphct·, t11Hlc1·stood only liy the two pc1·son8 
who are in tlie distant places, and not by those wl10 make 
the signals. The }lcrson in the second station making the 
S"ignal to tile pe1".1:1on i11 the thirtl the very nwment he 
seC's it in the first. the news may be cal'l·ied to thegl'<'at
est tlistance in as little time as is necessary to make tile 
signals in the first station. The <listancc of the sevrral 
statwns. which must be as few as possilJle, is measured 
Uy the reach of a telescope. Amontons tl'icd this meth
od in a small tt·act of lan<l before several persons of the 
highest rank at the court uf France. 

It was not, however~ till the F1·ench revolution, that 
the telegraph was applied g<·nerally to usef'ul puqioses. 
\Vlie.ther 1\1. Chappe, who is said to l1ave iovenl('<l the 
tcleg1·apb first used by the French about the end of 1793, 
krn•w any thing of Arnontons' invention or not, it is im. 
]>l)si;ilile tu sn.n lrnt his t.rkg:·aph was constructed on 
pl'inciplcs nea1·Jy similar. rl'he manner id' using this 
telcg1·aph was as follows: At the first statiun,. which \\H.S 

on the roof of the palarc of' the Louue at Pat·is, :M. 
Chappe, the inventor, received in wl'iting, from th<• com
mittee of imblic welfare, the words tn br srnt to Lii,le, 
near which the French army at that time was. An up-
1·i.;ht post was crectc<l on the Luune, at the top of 
which wel'e two transverse arms, monable in all dii'ec~ 
tions by a single pirce of mechanism, and with inconcei
"·ablc rapidity. lit• invented a number of positions f1ir 

thf''ie arms, \\ l1ich Stood as signs fo1• th(• ktterS of the 
alphabet; and these, fnr the g1·eale1· rc>J{"'l'ity aml sim]lli
city, he rcducec1 in numbf'I' as mnd1 as possible. The 
iramma1·ian will easily conceive that sixteen signs may 

•mply supply all the ldtet•s of the alphaltct, since snmr 
h·Ucl'S may be omitte<l not 011ly without dcli-inH'nl Uut 

~\~.~~1ll ~~'·:,~1~~~~:1 c:~:';.~~~,.:~r~s;0at~l:l1~e~·h~1:1i·~,:t1~~it~1•;~;. 
one. day ndglit lie thr sign of 1\1 tho next; and 1t \\as 
011!) ucressary that thr pe1·snns at the extrcmiiit:s should 
know the kry. Tllo i11tc1·rncdiate opCl'ato1·8 were uuh: 
i11st1·11ct£'1\ generally in these. sixtcl'11 signals; \\liicll \\tl'-l.\ 

so distinct, so rnukctl, so t.: ilTnrnt the onl! fro111 the ot/1cr, 
that they wno easily re11H·m1Jc1·cd. The com;ti•ut·lio11 
of t.h0 machine was snch, ll1<lt rac:h sig11al was 11nifo1·111lv 
gi 1·<'11 in }IJ'Cciscly tho same ma1111r1· at all timt's; it di~! 
11ot tlepenLl on 1hc operato1·'s manual skill; :rnd tho po
sition of tho arm cuultl never-, fol' any 011e signal. be a 
degne higher 01~ a dcgL·ee lowc1·, its mo\·eml·ut being 
1•cg11latrd mechanically. 

M. Cliapprt l1avi11g recci\'efl nt the Louvre thr srn
t<>nre to Ue corweycd, ga"r a knowu si~nal to tl1c M'l'o1nl 
station, \\liich was .1\lont l\lartrt•, to pn•pat'L'. At each 
station tlH•1·c was a watch-town, \VIH.'l't'- tdescopes Wl'1·e 

fixed, and tl1r pc1·son on watch .i;arr the Bignal of p1'f pa
l'ation whirh he had received. aut.1 this communicall'd suc
cessively through all the Ji;1e, which bL·uught llll'm all 
into a state of readiness. The person at Munt .Martre 
1ht•n l'CCrirnd, letter by Irlter, the se11tence from the 
l,ourrL', which lie repeated with his own machine; a11d 
this was again repeated from the next height, with in
conrrivable rapidity, to the final statirm nt Lisle. 

Tho fil'st ~escription of the tclcgt·aph was b1·011ght fro111 
Paris to Fl'ankfol't on the Maine by a former membel' 
of the pal'liament ot' Ilotll'(kaux, wl10 ha<l seen that 
wliich was crecteU on the mo1111tain of &1\'illc. As gi\'On 
by D1·. Hutton from some of the English 11apc11s, it ia 
as follows: AA is a beam or mast of wootl tilared up
right nn a 1·ising ground (Plate ,CXXX:V. Misccl. 
fig. £31), which is about L5 01• lG feet high. BB is a 
heam 01· balance moving upo11 the ce11tl'e AA. Thie 
balance-beam may be plai·etl vcl'tically or horizontally, 
or any how inrlincd, IJy means uf stl'ong cortls, wllich 
al'<' fixed to the wl1eel D! on the edge of which is a dou· 
ble g1·oove to rcceh·p the two cords. This balance is 
about eleven or twelrn feet long. nnd nine inrhes broad, 
ha.Ying at the ends two piccrs of wood CC, which like· 
wise tum upon angles by mt'ans. of four othe1· cords that 
pass through tlie axis of the main balance, otl1e1·wise 
the balance would <lrr•an~r. tl1e cords; the pieces C are 
each about th1·ee feet long, a11t1 may be. placed either to 
thP right 01· lef't, strai;;lit, OL' square with the. balance
bram. Ily means of thrse t\11·ce the comUination of 
mnHnic.nt is vrry extensive, rcmapkalily simple, and 
easy to pr1fonn. Il1•low is ::t. small woodc11 hut, in \\hich 
a p<'1'9"lll is employed to ohserro the m ovrmf'nts of the 
machine. On the eminence nearest to tlds, anotiler 
person is to repeat these morrmn1ts, a11d a third to 
wrik them tlo\\ n. The time taken up for each movement 
is twenty serunds; of \\ hicl1 the motion "lone is four 
s1•ronds, the oilier ~ixt"'en the machine is stali111ary. 
Two working mot1rls of tli:s i11stl'llme11t Wl·re exccutcll 
at Fr·ankfort, and srnt by Mr. ~V. Pla)fair fo the duke 
of Yot·k; and hence the plan and ,Jpltabet of the ma
chine ran1t· to Engfan<l. 

Val'io)1s ,.xprriu1enti5 were in c• n!-iC'fJUe11rc ti·iNl upon 
telegraphs iu t!Jis country; and one was soon llflcr set up 
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t;y ~owrnmcnt in a cliain of stations from the ailmi1·nlly
onict• to the sca-coar;t. Lt run~i'it:; of six octagon-hoard~, 
ead1 of which is puisrd llJl'lll an axis in a fra111c, in such 
a m:rnnl'I' tl1;tt it can lie c1t!ict· placed Ye1·ticall), so as to 
appeA.l' with its full size to the ubsc1·vC'r at the ncarrst 
f.itali 111 as in fig. 232, or it bl'Come8 invisilJlc to him hy 
b~ing pl11ccd liol'izontally, as iu fi.;. 2.33, sn that thf' 1utt·

row ctl;.;-c alone is cxpnsed . wlikli narro" cclgc is rr·u111 a 
Uistancc i!wisiblc. Fi~. 252 is a rep1·ese11tati .. n of this 
telegraph, with tile pads all shut, and the machine rcncly 
to work. T, in the nfilcct·'s ca.Lin, is the telescope 
ttointcd to the next ~tation. Fig. 233 is a 1•r1n·csentation 
of LIH'~ tnac-hit1e not at work, ct11tl with the i1m·1s all oprn . 
'l'hc oprning of the fin~t po1·t expt't'Rses a, th" s1>co111! b, 
tliethi1·d c, the fourth Ii, the lifth e. anti the sixth/, &c. 

Six boal'l.ls make SG changC's, Uy the most pl.1111 and 
simple mode of wol'!dng; and they will makt· 2- more 
if more were necessary; IH1tas the l't'alsupl't'ioritl f11' the 
t.rleg1·aph orer all othrr rnocll-s of makin;!?; sjgnals crin"iists 
in its making letters. \\C du not think th:tt mo1·r changl'S 
than the lcttct·s of the alphabet, and tlw ten :.u·ilhml'tical 
c;pl1rl's, are 11ecrssn.1·y; but, on the contra1·y, that tho<;c 
wbo wo1·k the tl-'lcg1·apho;; shouli l avoid co111munka· i!lg hy 
worils OL' hig11s ag1·ct•d upon to exp1·ess scntcnC'<'l'i; for 
tit at is tlie sur e method never to l>IX'ome expert at su1d
in.~ 1111ex 1 u~ctcd intelligencl' accurately. 

'!'his tclt•graph is. wiLhout iloubt, made up nf thC' best 
number of comhina1ions po~~ible; five bnal'ds w11ulcl be 
insnflicient, aml seven would bt• useless. It has ht•t.•11 ob
j1•ctcd lo it, liu\,eve1·, that its form is Mo clumsy to ntl
mit of its being raised to any consitlf'l'::tblc height aburn 
tlH• Lidlding 011 which it stands; and that it ca1111ot ba 
made to change its direction, and co11sC'r111c111ly cannot 
be sren but from one particul:11· point. 

SP\'e1·al other tele.~rnphs !Jave lH..'Cn proposed tn 1·em('1fy 
thr~e tld'Pcts, and ped1aps there ar·f uthns to wl1kh tile i11-
11·1·untc nt is sti! l liabJr. The dial-plate of a clnrk would 
make. nn exn.·llcnt trlc•g1·rq1li, as it migl.it cxliihit 14-t 
si~ns so as tn he visihle at a great dista11Ct'. A trl .. g1·apli 
011 this 1u·inr iplr, with onl_v six divisions inst0ad of twehl·, 
\vould hr. simple anti chr11p. ~nd might be raii;erl h\cnty 
01· tl1irt.y l'l'et hi~h al.lorn the lrnild ing without any tlil}i .. 
culf)·: il might bC': s11vpo1·ted on one post, and tl1t•rt>l'o1·c 
b1·11 round, and the coulrast of colou1·s would ahnns 
Uo the samr. · 

\\ t !-!hall now conC'luclr this arlicle with a shol't j1Jea 
of Mr . John Garnet's most simple and ingenious c:on
trirnnrc. This is merely a !Jar or phink t111·1ii11g upon 
a Ct>11t1·t•, Jik<• tlic sail of a windmill; and being 1110\'t•d in
fo any ]tosition, the 1Ji.,tant nbsnn•r tul'ns the tui.H' of a 
tdt'H«npr into the sn111r position, by bringing a fix.r<l 
win~ '"itllin it to coincide with or parallel to the b:11', 
whirli is a thi11g cxlt'l'mely r~sy to do. T he cenfrt' of 
motiun of' lite l>a1· l1ac; a small ril'c:le about it. witli fet
ters aud fif,;lll'CS around the rirrumference. arnl an index 
mnring 1·uuml \\itl1 the lrn1·. poi11tin.; to any lettet· or 
mark tliat lhe opcrnto1· wblics to set the ba1· to. 01· to 
contlllt111i<·ate to the ohsrrwr. The eye-trntl of the tl'le
srnp1· without has a Jikr index and cirrle, with the co1·
r1 .... prrndiug lrtt1•1·s or other mal'i.;.s. The const·f}uenre is 
oli\ iuu!;; the telescope lH'i11g t111'11ed round till ils "in~ 
c11n1·s ur L1To111rs pal'allcl to 1ht• hal't the indrx nf' tht• 
fonucr n<:cci;earily J>oiuts out th~ same Jetter or mal'k in 
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its circle, aci that ofilic Jattrr, a nil tlio communirnli01t of 
sentiment i£ immcdi<.tle and prrft'ct. The n!'lc of this ma
chinr is so easy, t\Jat it lias been put into the hands of 
two common labouring-me11, who had 11cver sern IL I.Jc 
fore, and they hare inimecliatcly hcl<l a quick a11d dis
tant ronvcrsation togrther. 

The mo1·r pa1·ticnlar desrrip1inn antl fi~ureof this ma
chine. arc as fn:lows . ABDE (fig" 234) is the tclegraplL 
on wl10sc centre of gravity C, alJout wliicli it 1·c,·olvcs, 
is a fixed pin, which goes through a hole ot· sut.:ket in the 
fi1·m upright post G. aml on the opposite side of which 
is fixed a11 index CI. Concentric to C, 011 tho same 
post, is fixed a wooden or brass circle, of six 01· eight 
inches diameter, diYided into forty-eight equal pints, 
twenty-four· of whir.II rrprrsent the letters of the alpha
bet, and bcl\Hen tile Jetkrs, numbers; sn that tho ind• x, 
by means of the arm AO . may I;~ moved to any letter· or 
nun1Lrr. 'J he length of tl1e arm ~hould be 2! or S fort 
fot· evl'l'y mile of distance. Two revolvin!;' lan1ps bf 
tliffc.rent coJours suspended uccasionallJ at A and. B, tlte 
ends of the arm, "ould senc tqunlly at uighL 

V•t ss (rig. 255) 1'eJH't'sc.nt tlu· section ol' the outwar<l 
tu Ur of a telescope periwndiculat• t 1 its axis, and X.X' the 
like section of the slit.li11g ot· adjusting tulle, on which is 
fixrd an iudrx 11. On the pa1·t of the outward tulie 
1wxt to the. ol:iscner, tlu~1·e is fixed a cit·cle of lc~ttc1·s and. 
num[Jr1·s, simila1·ly dinclrd a11tl sitnatcrl to the ci r•cle in 
rig 2.'3-l; then thc~ind,·x ll,by means ortl1cslidingo1·atl
j11sting· tulle, may bt· turnC'd to nny lrttCI' 01• number. 
Nnw the1·r hein.g; across liaii·, or fine silvcl' wire.Jg, fix
ml in llir forus of the eye-glass, in the same dil'l.~rtion 
as the iudi'X II; so that when the a1·m All (Ilg. 23-l) of 
the telcgr·aph is ,· iewed at a tlistancc tll1·ough the ttfc
srupr. the cross hair may be tu1·11rd, IJy means of the 
slidini.; tube, tn the same tliecctio11 of the ann AB; thrn 
the i11tlrx: II (lig. 235) will point to the same lctte1· ot• 
numbe1· on its own cil'tle, as the index l (fig·. 2J4) points 
to on tlir tl'leg-1·aphic circle. 

H, instracl of' using tl1e letters and numbc1's to form 
W(11·ds at lenp;th. they a1·c used as signals, three m11tions 
ol' thl' ai·m '\ill give above a liu11dl'C<l thuusan<l Lliffcrcnt 
signali.;. 

T.ELEPll!UM, TRUE OllPJNE; a genus of plants of 
the rlass of prntantlria, and n1·!1e1· of tl'igynia; ancl iu 
t!u.• 11atu1·al S.)stcm ranking under· 1lie 54th 01·cll'I', mis
cella11l'~. The ~nlyx: is }_'>Pntnphyllous; thel'C are fh·e Jle
tals, \\ lnrli ~1·c inserted into lhc rcnptaclc; the capsule 
is unihcular and tri,·ah•ula1" 'l'hel'C are two species 
the imp.:-t'<\.li and oppnsitifolium. ' 
T~LE;,COPE. See OPTICS. 

T~LLE.!, an offi1;er of the rxcheqner, in ancie1:t rc
co1•tl~ n1ll(•f l tallil'I'; thcr·e al't~ f'11u1· of lht•se ullil't•i·s 
\\.hose duty is to t·crein.~ all su111s duf' to tlic king. a1ul t~ 
g1Ye the cle1·k of the pells a bill tu cl1:1rp;e lii111 thrrc" ith. 
Tl1ey likewise pay all money due from the king. l.Jy wai·
l'ilnt fru111 the audit<.11· •1f the receipt_: antl make "e1 kly 
and yPi1rly books, hHth of tl1rir l'l'et•1pts a11tl {Hl) 111 1 llts 

\\<likll thr} tlelive1· to the lnrd ll'l'ilSHl'C'I'. ' 

TF.LLl.NA, a .r;t~1111s of vet·nws h'stacea~ the gt·nedc 
cbarnc~c1· 1s, the an.1mal_ a teth.ls; slwll bhah·e, p:rnnal
Jy slup111g on one s1tlc; 111 tlia f1H'C·pa1't of one valYl' a 
f"n\·ex, uf the otlH•1· a ronca\:e fold; hinge. with usually 
thl'ec teeth, the latel'al ones smootu in one shell, 'l'hc.e 
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n1·c about 100 spcrirs, tlh·ided into tln•ee sections! A 
ov.ltC antl th1ck1sh: 1.3 ovatr and rnmp1·c·"s1·d: aud C sul.J-
01·1.Jirular. The kliina 1".diart•c\ is of :-:.1 i 11 B, having 
the shell oYal, witl1 l'1H1gh pubes, thr flattened sides ser .. 
rat<'. It inh~"'lbits thr l11tlia11 Ocean anLI is r.tt·c. See Pl. 
CXXXV!. Nat. llist. Iiµ;. S93. 

TELLURlU1'1, a minCl'<d found in Transylvania, 
which l\liiller of Hcirl1cn.stl•in examim•cl in 1782, and 
concludNI, from his experiments, tliat die ore, which 
had been d1s1i11guished t..y the names of aurum pruble
maf.icmn, a111·um pa1·a<lnxicum, and aurum album, rnn
tain'i a new metal diffl'l'rnt fl'otn PVery other. Bt·ing 
still tlissatisfird \\ ith his own t:11ncl11sinns, hr Sl'nt a spr
cimen iii' it to BePg111an; Uut the spcdmrn was too s1uall 
to enable that illusu·iou~ clll'mis1 to th-ride tlu•poi11t. He 
ascertained, however, that th<" m<'tal in qtwsti'ln is not 
antimony. The C'Xp(•t·iments nf l\l11lle1· appear·rd so s,1-
tisfartory, that tht•y inducetl M1·. Kil'wan, in tl11: secon I 
e<lition of his l\linl'l'alngy, puldislu.><l in I 796, tn gi\•e 
this metal a SE"panltr placl', unrln the name 111" s_vlvanite. 
Xlap!"oth puhlislwd an anaty~is 11f the ore in 1798, and 
cumplt;tely cuufirmetl the cundu1;ions of' M11llr-1·. To 
the nr.w metal, which constitures 0.925 of' thr n1·e, he 
.gave the name of tellul'ium; and 1liis name has Ur.en 
generally adopted. GnH.·lin examined tile 01·e in 1799; 
an<l liis experiments rnincide ~l111ost l'Xactly with those 
<if Mulkr and Klap1·11th. By these philosophers tloc fol. 
]owi11g properties oftcllurium liave hl'l'll ascertainr<l: 

Its colour is blurish .. whne, inte1·metliatc betwef'n that 
of zinr amJ lcatl; its kxture is laminated like antirno1n; 
and its brilliancy is considerable. l1s hardness ha<i nOt 
been ascrrtai1wd. lts spedlic gravity, acccn·cling to 
Kla1wuth, i~ 6. L. It i_s vr1·y brittle, aud may Ue t>asily 
1'e1lueetl to powder. lt melts whrn raisrd to a iem pl"ra 
tu1·t! somt!what higher than the fusing· point nf lead. If 
the heat is inrrl'ased a little, it boils and evaporatf'5, and 
attaches itsell'in brilliant dl-nps tc1 tlw upper pad of the 
i·etort in whirh the cxpl'l'imrnt is made. It is thrrefure, 
next to 111ercu1·y and a1·senir, the most volatile of all I he 
metttls. \Vhe11 cooled slowl.\, it rrystalJiz1•s. 

When exposed to the acrion of the blowpipe upnn 
cha1•coal, it tal·vs fit·t>, and burns with a lively blue 
flame, tile cdg\•s of which al'C gi'C{'ll; and is compl£>tely 
volatilized in the form or a white smoke, which, accord· 
ing to Klaprotli, has a smell not unlike that of ra<lishes, 
(Jut which Gmelin could not obsuvc. 

This white smuke is the oxide of tellurium, which 
1na.y be oOtaine<l also by dissolving the metal into nitro
mul'iatic acid, and diluting the solution with a great 
quantity of wattr1·. A white powde1· falls to the hotto!n, 
·9.ihich is the oxide. It may be procured also by d1s
sol ving the metal. in tlie ~it.ric acid~ a~1d a~lli~g pot~ss 
.slowly till the oxide pl'rc1p1tates. rl11s oxide 1s easily 
melted by heat into a st1·aw-coloured mass of a radiated 
texture. 'Vhen malle into a paste with oil, and heated 
in charcoal, it is rr<luced to the metallic state so rapidly, 
lhat a kin<l of explosimt is produced. 

Tellurium m<\Y be combined with sulphur by fusion. 
This sulphure.t has a leaden grey colour, an<l a radiated 
LcxhH·c; on red-but coals it burus with a blue flame. 

rl'cllurium may be anrnlgamate<l with mcrcul'y by tri· 
luratiuu. Its other p1·011c1'tics have not yet been exam
~netl .. 
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TEI IFEROUS, in entomology, means such insects 
as a1·e armed "ith a flal't or st in~. 
'l'E~\P~:RAMENT. See PHYSIOLOGY. 
'l'EMl'ER.UtENT. in music. thl' at:commodation 01• ad

justment .. 1fthe imperfect sonntls by tran.sl't·1·1·ing a part of 
their defects tn the more ped'cct ones, 111 ordf'1· to l'eme. 
dy, in some tlcg1·ec, the false intervals of tho .. r i1tsli·u
mc11ts, tlw sounrls of which al'e fixed; a-; the organ, lmrp
s1clio1·d, pianu-i'ortc, &c. 

T~1!1pcrament is what the Italians call partiriparinnc, 
part1c1patu, or systema tempera tu, because it is linnitled 
011 te111pcl'ature; that is, on thr. diminution tJf snmc 1nLcr. 
val~ anll augmentation of othrrs, by which it parlakcsof 
t11e tliato111c a11tl ch1·0111atic S•St<•ms. 

l'EMPEltATUHE. s •• : METEUltoLOGY. 

Tl<~.\IPELUNG qj'steel andiron, lhe 1·end1·rin.<; of them 
either mo1·e compa~t an1l ha1·tl, 01· soft au<l pliant, ac, 
c111·iling as the different uses fur which t/1cy a1·e wauteri 
ma.y 1·equirl'. 

TE. .. \lPLARS, or TEMPLERS, a rcli,gious ordC'r in'iti. 
t ute<l at Jt'l'usalem, aboul the year 1J18. SH me 1·1·Ji. 
gious geudcmen put themsPlves under tl1eg-•1Vt'l'llllll'tJt of 
the paLl'ia.rch of Je.rusalem, reno11nced 1u·ope1·ty. made 
the vow ufc1·lihacy and oUedi··.nce, and li\'ct.l like CiHIJllS 
1·egular. King Baldwin assignt.!d them au apcu·1m»nt in 
his palace. l'he_y hail likewi:;e lands ~ivrn tlll'm t.y tho 
king, the patriarch, a11<l the 11"1bili1y, fnr their rn.1inten. 
ann•. Tl1ey took the name of kni;.;lih templal'S, lH'cause 
their fi1·st house blond nl'a1· the tPmtil<> tlrdi ah•tl to our 
Saviour, at Jt·1·usal1•111. This order, aftm· ha\ in.; JlCI'· 
fol'med many g1·eat exploits again-;t tile infid1·Js, bccanrn 
rich and powerful alJ 11v••1· E•wip.:; but tl1e km,glits, alms. 
ing thei1· wealth and c1·cdit, frll into g1·cat disnr1h•1·~ and 
il'l'cgulari1ics. Mauy rl'imes ancl enormities being al. 
legr><l against tht•m, tl11~y wrrt" pr()srcuted in France, 
Italy, anll SjHtin; and at lar;t, thr pope, by hi-; bull of 
the 2:2nr1 or May, 131~. ~ivrn in the council orVil'lllld., 
pronounced the extinction of the ordc1· of 'J1crnpiaro;, and 
united their estates tu tile order of St. John of Jerusa· 
lem. 

TEMl'ORALITIES of bishops, are such re1·enues, 
]ands, and te1H'111ents, and lay f(',·s, as t1ave bf'Cll added 
to bislinps' sees. by kings anti ntlH'r great pcrs 11nagcs of 
this Jami, from time t() time, as they al'e liaruns and 
lords of pal'liament. rrhi~ revenue of the kin.;, whid1 
was anricntly ve1·y co11sidc1·able, is now, by a eustoma17 
indul,gence, almost reducecl to nothing; for at present, a9 
soon as tlw new bishop is consecrated and conri1·mcd, he 
usually receives f1·om the kin~ the restitutiun of his tem· 
poralities entire and untouched; and then, and not sooner, 
he has a fee simple in his bislln1wic, and may maintain an 
action for the prnfits. 1 Black. 285 • 

TENACITY, a term applied to metals, by whirh is 
meant thr pow('r that a mctalic \\ire of a given diameter 
has of resisting, witlwut ltreakin.g. the artion of a weight 
suspended from its cxt1·<>mily. Metals di£fe1· exceetling· 
Jy from each other in tenacity. Iron win·, for i11stance, 
- 1

6 th of an inch in diamete1·, ''ill support without b1·eak .. 
ing. about ooolb. wright; whel·eas unc made of lead of 
the same diameter will not support above 29lb. 

TENA ILLE. This word literally means shears. A 
militarj evolution which was performed in the times of 
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tile nncients. In poge 206 of Obserratiuns on the Mili
ta1·y Art, we have the following account of it: 

TEN 

TEKArJ,LE of a place, is "hat is comprel1ended be
tween the points of t\\:o nrigh1Jou1·!11~ ba~tions; as U1c 
faces, flanks, anti curtams. Hence 1t 1s sa1tl, the enemy 
attacked the whole knaille of a place, when they made 
two attacks on the faces of the t\\ u bastions. 

TENANT, signilies one who hult!s or possesses lands 
01· trnements by any kintl of right, eithe1· in fee, fur life, 
yea1·s,. 01· at \\ill. 

'!'ENGH. See C~PRINUS. 

A phalanx,attarkcd by a. lozenge or_ triangular wedge, 
be11t its right anll left forwartl by a half-q•1<u·tc1· conver
sion, each wing on theii· common centre; antl when they 
founll themselves oppnsitc the aitles of the enemy's at·~ 
rnngt·mrnt, they each marrhrtl on their own side, t·ight 
btt't11·c them; by which means they both inclusetl and at~ 
tackctl lite enemy to~ether, at the same time, wliilo the 
hra(I WM engagc<l and at blows with the centre of the 
11halanx that hat\ kept its ground. Such is the dcsCl'ip- 'l'ENDEH, is an ·~ffer to pay a debt, o~ pc1·fnrf!J a 
tio11 a11thnrs ha\'e left us of' the design and elfi.:cts of tltis duty. ln every plea ot tentlcr_, '"here money 1s the tl11ng 
manreuVt'r. · demanded l.Jy tlw artion, and the del.Jt OL' duty is not dis-

Tlic tcnaifle hacl consit.lC'l'able advantage over the tri- ~h:U'~ed by the tcm!c1· and refusal, mon ey may. lw Urou~ht 
angular wctlgi•; J.111t, accordiug to chernlicr Folard, it 111 w1tlrnut lca\'e ol the court; ~ut as 01hct• th111gs as ~Hll 
was not crp1ally ellirncious against tile columu. rri1e as lllOIH')'. m:~y, w.herc a tentiel' 1 ~ plead ell, be b~·ou!5ht ~nto 
~•tttcr could alter the direction of its march, and fall cuu1·t; tl11s 1s Wllh more pr·up1·1l'fy called bm1gmg rnto 
11pnn one or the wings, whcthrr i11 motion 01· not, ot• courL gl'nrrally, than a.1Jringi11g money into cou1·t. In all 
detach tile section of the tail Ol' 1·car to take its wings in other cases, tlic learn of the <.:otll't must I.Jc had before 
flank, while it was occupied in making the quarter-con- muney can IJc brought into court. 'l'lic rule under which 
vcrsiou. The column and tenaille were formed for act- thi~ leave is g1·antel1, is, as in the case of an ejectment 
ing against each other, arid could only be victm·iuus over ~y a 111ortgagee, fouuded upon a pa1·ticula1· act of par
pne anothcrlJy the s11pct·io1·allilities ofthrircommandcr. l~amcnt. In other cases, it is founded upon that discl'e
'Vc fancy, howC\'CI', the column was alwaJs rx11oscd to tiona1·y power, which is, for the furtherance of justice. 
kss dangc1· than tlic tcnaille, for the latter cou ld not pur- vested in the court. By the discretionary rule, it is 
sue the column without changing its order; wlwreas the sometimes ortlc1·ed, that upon bl'inging money into court, 
column must destroy, and in a man11er annihilate tl1c all 111·oceeding~ in an action shall be stayed. At othet• 
tenailk, in case it cou ld once IJL·eak it. times it is 01·lle1·cd, that the money brought into court 

The tt·naillc is unq11t'slionalily an excellent ma11reuvre, sliall IJe struck out of the plaintiff'~declarntrnn, and that. 
nnd sll'ictly conformable tn a very wise maxim, which th~ plaintiff shall not, at the tl'ial of the issue, be (l'Cl'· 
clirccts us to multiply ot1r strength and eff11rts as much ~n1ttell tu give any evidence as to this money. This 
as possihlc against one poin 1·• \Ve sometimrs, indeed, rule, by which the money brnught into court is ordei·cd 
make use of it in war without being scnsilllc of its a<lvan- to be struck out of the tleclaration, is from its being 
tng<'~. This, however, tlc,rs not hinder the 111a11ce.11v1·e more frequently granted, than that by whieh it is ordcr
fl·om hci11g wcll 1H'rformc<l; for the nature of gt:ouml not ell, that the pt•oceeding"> shall be stayed, called the com .. 
IJcing: level Jih ashcrtofpape1·,thccommantkr, i11ra11g- ITI'Jn rule. 5 Bae. Al.Jr. 1, 
i~1g hi~ troops, arconliug ttl tlio a1lv.antagcs of the situa- lf bank notes hav~ been olfcref1, ancl 110 objection 
t1on, does nut fllrn1 n prrfrct ten:ullr, such as may be made ou that account, 1t has been considrred by the court 
drawn m· skctchrll out, but nrie of an il'l'Pgular kiucl, ol' king's bench as a guot1 tcntlcr. s Dui·nf. and East, 
"llirh 111·11Clut'l'S thr. same effects; and this is wit at shoultl 55-L 
br 'iousht nn all occasio11s. TENDER, a small ship in the st•rvice of men of war 

Tt<Nlll~LF.'i, in fortification, arc low works made in f; 1:1 ~«:~~;~i;~~ of men, pt'OYisio11s1 ot• any thing else tlia't 

!1;:. l~\11~11 11~:~·u,:·1l.'e 1t'i11~ ~~2~li~~~·u1 ~1~~~~~0 ~~el>~.1/,1:~7c!:I1'~i . TEN 0 ONS, are white, firm, and tenacious parts con

~11111;{ ~11cc1~ 1~l:~~:~~ 1: 11:~1it:11~\'~f11;~.J'i~ls;~~\11~1;1~~-~c~a~~1sti !!~~~:: ~111i1t~~~1.s to the muscles, and usually forming their extrc .. 

'l'E.NAIJ,t;, single, a wOl'k whose front is advancetl to- 'l'.E~~BRIO, ~genus of insects of the or<lc1· cnlr.op· 

wal'dS tile countt•), having two fact·s, furniing a 1·e-en- ~~~~~; tli! ~1,~~t~jeo~~1~ 1~0~~~~~~t~r. 0i1~~x a;:~~:~~~o~~~~:if~·~1:.'_ 
~~::::1 ~l'l:~11~:,~:o~i\sc l;~ 1\/1~ 1 ~~ 1 ~\~e~ft~:·~n~;:~;17d1~7._the coun- g111atctl; heatl exsertetl; wing-sheaths stiflish. Jn thi~ 

genus.' Of \\liich thfl'C ~l'C OlOIC til<lll 100 S{lt:'Cir~, the 
rrt~NA ltLg, donbfe, is a Work Whose front, having four 

~·:11·rs, fo1:111s two 1~c-c 11~cring, and tln·cc salient angks; 
11-; l1111g s1d('s nl'e likrw1sc para.lie!, and ll'l'tni11ate on the 
ro1111ll'rsca1·p, oppo-.itu to the angle or tile shouhln·. Both 
th singll' anti 1lnuhlt: lt•11aill~s have this fault, viz. that 
thry i.u·e nnt Jla11l~l'fl 01'. defendrd at tl.1c rc .entr1·ing an· 
gl"• lwntttSt' the /11•1i.;lit 111 t/11• pa1·a1Jct h111dr1·s tlu.• sullli1·1·s 
frr1111 1li->'·11vr1·i11;~ hl'f'111·c that angle. T'licrl'fure tcnnillrs 
sh1111ld IHll.v ht• nmdi>. whrn lhfrc ic:i not 1·nom enough to 
m;,kt• l1or11.\\11t•k-.. 'flt<' 1·;1111pa1·tst p;-\1·a11r1s, tlitch<'li, 
covc1'l-w:\). a111J glacis of tcuaillcs, a1~ lhc ti<l.mu witl1 
9th1•r outwur·ks. 

vor,. 111. 86 

~~tl:~t ·~~l~b~~~1~.-1~~~~ ft:~~~ n~~s~~:.~~::~ ~::~11,P;;,:~~~!1\ot~~!i 
sprcil'S arc destitute of wings. Among the ~uropeau 
tl'lll'b1foncs one ol' the most remal'!rnblt.• is the tenebl'iu. 
~101·tisagus, a coal-black inscn 111easu1·i 11g· about an incb 
Ill lt·11gth, of rath~r slow mutiun, anti c\1stinguislrntl by 
tlic.1·c 111arkab~y im111tcd. ~ppe.t1·a_11t cur thr \\ i11g-!-;hraths, 
wl11ch at tl1l'11' cxtrenuties 1m~1ect a little Ut•}oud tin~ 
~tuJo~uc11: tlll'Y are alsu 115·1·fcrtly conn::ne oi· un.livid~d, 
forming a ~·u111pll'te cove1·_111g to toe Uoll), bcrni; carrird 
?''rr the SHI!?~ tu !iOJ~e dts1;a11cc licncath, a•ul •he insr1 t 
1:; totally 1.lcst1tutc oi rc.d u1· u111ll!l' \\ iu;,; •. Lt. is U"ttmll'f 
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fonr;id in <la1·k nrglectcll plac£•s, beneath Uoardst in ccl
Ja1·s, &_,· •. Hiii.] ii' lihnt.llC'tl, '' n .1 especially if Cl'ushcd, dif
fuses a l11ghly 1111pleasa11t i,mell. 

Tr111·1.H·io globosus is ped1a ps not a I~inmean sprries, 
unless it is the tend.1ri 11 gilibi .su;! of that author. It is 
seen t.luring the hotrrst part of the surnme1· about walls 
anfl pathways, aud is ciis1i11g11ished b) thr 1·r111arkably 
glohular· appeanu1re of tlu· body; it is totally hlat ·k, the 
11111k1· parts ha\ i11g sometinws a slight YJOlareuus ca.st, 
and thl' join!S nf !lie f1 et, whirh al'C remarkably bJ'uad, 
are of a dllll brnw11: tl1c wliolc insert i.s of a ''c1·y s111ootl1, 
but 11ot polisl11·d, siu·f'are, H11d ur-;1H1.lly m'•as111·es about 
thl'eC qual'trn; of an inrh i11 Je11g1l1: in this 110\\f'vt·r it 
varies rnnsitJuahly, su11u· spt:<'i!1w11s. proUablJ thf' 11Htlt'a, 

being ron~itlerabl)' 1'lmalll'I'. Tiu' antt>nure in tlris insect 
at'f' lifaulifully mouilifcwm. all tl1e joints being glnl.iuJar. 

Te111'1Jrio r111.\itoi· is a 11 insC'ct oJ lr11 s1 ·en in hour-ies: it 
is <111r of tho smalle1· kincls, and iscoal-IJJack. of a l1·ngth
em·d i;hapc. "itli lon~itudiually str·iatrc1 \\ing ·slidls, and 
pr<11..:l'eds from a Ian a con1m1111ly known Ly 1hc 11a111e uf 
the mt·al-wu1·m, from its lH·ing so f1·f'qm·ntly l"ouncl in 
iluur, O..c. It is of a y<'llo\\ isl1 whit(• l'oluu1·, _alwut an 
iw Ii long. sll'nder botlit'd, and tit" a higlily po/isl1ed sur
fat c, amt is considerrd as the fa\ourifl• food of1lir11i~ht
j11.gale wheu kqJt in a state of rapti\'ity: it is said lo 1·c
main t\\O Jea1·s Ut'f'nrr it change::i into a rl11·ysalis. 

The genus te11<'b1·io is 11umr1·ou~, aud s nme of the ex
otic SJJ<'cies much JTSl'mlJle tl1e gennal appearani·e of the 
first descrilJed, but are murh laI·ger. :Many othel's a1·c 
snrnll ins1·cts, and the genus has 1·ccrived, Uy latC'I" disco
veri1·s, such accessions, that it lias been divided into se
ve1·al distinct genera. 

TENEMENT. in its common acceptation is applie.d 
only to houses and othrr buildinJ;s; but, in its 01·iginal, 
propt·r, and legal sense, it signifies nery thing f hat may 
be lioldeu. provider.I it is ul' a permanent nature, whethrr 
it is of a suUstantiaJ, 01· of an unsllbstantial and ideal 
kind. Thus frank tenement, or freehold, is applicable 
nflt only to Jani.ls ano otl1t>r solid ohjrrts, but also to o.f
ficeeo;, 1·c•nts. rornmons, &c-. and as hin ds and houses am 
tenements, su is an ::td\'frnson a tcrlf'ment; and a fran
chise, or office, a i-ight of commnn, a peerage, or other 
ino1wrty ol' lhe like unsubstantial kind, arc all of them, 
legally speaking, tenements. 2 Blark. 17. 

TENEMENTIS LEGATJS, a w1·it that lies to 
London, or any cn1·pnrati .m wlirre the custom is, that 
men may clcmise teueml'nts as well as goods and cliat· 
tels Uy their last will, for the heari11g any rontroversy 
touching tl1e same, am! fo1· l'rdifying the w1·oi1g. 

TENESM US. Sec MEDICINE. 

TENN IS. a play at which the hall is driven by a 
rark<•t. As many persons would become players at ten. 
nis, 111·0,·idcd they could easily undnstand the ru<li
mf'Hfs of tbe gamr, &o as to form some judp.;ment of the 
pl~yers, or al. kast to know who wins and who loses, we 
h~n· hrrc attrmptrd tu give so plain a tlescl'iption of it, 
that no one ran Or at a Joss, if ever he should brt or play. 
As to th<• rxrcutivc pal't, it requires great pr~clirr to 
makr a good pla}'CI', so that nothir1g can IJe <lone without 
it; all "~e presume to do is, to give an insight into the 
game, l;y which a pe1•son m~y not i;;r~m a total stranger 
to it when he happens to be 111 a te11111s-court. 
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TJie game of tennis is ]llayr1l in most capital cities in 
Eul'ope, pal'tictilarl)' i11 Frauct", \\olit•nre we fill'\) \'rt1t11rc 
to derive: ils 01·igin. It is estt·emed \\ith manJ to br one 
of the most a11Cit•11t games in Ch1·istendom, arul Inn~ bc

•fu1·e king Cha1·les l.'s time it \\as ph1.ycd in England. 

This gamt: is as intl'icate as any game wlrn11•n1·; a 
pnson who is tutally ignonl.llt uf' it may look 1111 f'u1· a 
mouth togl'fher. \\ill.out bci11g alJlc to make out /111\\ 1he 
game is c!N'idt•tl. 'Ye shall lu·gin tliert•fo1·c Ii~ dei;crib. 
ing the cout't in wliich it is ph1.yt:tL 

The sizf' of a trn11is-co11rt is gPner·ally ahout 96 n1· 97 
fert Ly S3 or S-1, tlic1·e b1 ·i11g 110 exnrr ilimt'l'l.'iion asrl"i!H'd 
to its vrn1w1·tion, a foot more m· less in lengtll or· \d1rtll 
bei11g of uu const>qurnce. A linl' 1n· 11c•t liangs t'X:wtly 
anoss 11!P middle, ovt·1· "hicli tl1t' !Jail must Ur ... fr1irk, 
c~! lier "1th a l'atkPt. 01· b11a~·d. to makr tlir 11Jh•11kf· gi•od, 
'l])Qn tLt' t•ntra11n· of a 1cm11s-cou1·1. thri-e is ;'t lonJ; gal
lt'l') \d1id1 goeo to thr tletlaus, that i~, a kii1d i,f /runt 
ga1Je1·y. where spt·c la1ors usual!} slalHI; inlo \\l11rh 
wht·nen•r a ball is sti·u1 k, if 11 lls for· a n>rt<tin slrokr. 
This loug gall et·) is tlividl'tl into diffi•1r11t rnmpa1 tnu ms 
01· g;i.llr1 it·s, each of \\hie h lias its pai-ti('Ular 11.11.ne, as 
follows; from tht' line to\\a1·1.ls tl1t> ch·cla11s arc the fi1·st 
gal~1 · 1·y, dno1·, second gallfr·y. :rnd 1lir last galkry, 
wh1C'h is r;:illrcJ the sei-vkr sidt>. From tlir ilrdan~ to !he 
Ja..,t gallery are !ht> figul'f'S J, 2, s, 4t 5. 6, <ll a \a1·d 
disrnnce rach, by wliirh tlw charf'H ar·c• 111a1·krt1, a;HI is 
out.> of the most f'S!-il'ntif'.tl 'p:u·ts of the game, a . ., ''ill a11-
11ea1· in the ('qJJowing destriJltion. 

On th<> olht'1' si<lr of Ille li1rn a1·e also tht> fi1·st gallery, 
fln1ll'. :o>t'C< 1111l p;alle1·y, and last gH!lc1·), wli1rb is called 
tht• h~za.nl-!-i1Cl1'. E''.<'1') ball s~1-w k inlu thf' la!!it gallN·y 
(JJJ tins s1tlt' 1·1,1·kons fo1· a Cf'l'fa111 istroke t.lie sani<" <18 the 
deda!1s. Heb" f'll lh<• secoru.l and 1 liis Jas1 g;illt•r y arc 
llic figu1·1·s I, 2. to mal'k thP rltan>s on the hazard·1'iide. 
Qq>r· tins lung ~·allr1')''. or tl1t>Sl' cnrnpa1'i111r11ts, is a co· 
vrring, railed thr pr11th uuset or1 whid1 t!IO.) Jllay tlw ball 
from the s1·1·vitf' SHIP. !11 onJc1· fo ll<'g·i11 a set of tennis, 
from ,,JiiclJ it is 1·alkd a st•nitf', "lien they miss ]Htt

tin,e; tl1f' hall (s1 as lo t"l'bo1111d from lhe penthouse) over 
a rl'rtain li11e on tl1<· senirt'·Sitk, it is drrmctl a l"aultt 
two of" hirh an rt'Ckom·ll for a st1·okc. lf tlw ball rolls 
round the penthouse, on !he opposih• of the court, so as 
~o .fall !Jr) on1I a certain Ji11_e dcsn~lwtl for· that pt11·1u1se, 
1t 1s ralll'd passt, rerkons fur notl1111g on either i;icle, and 
thf' playe1· must St'l"\'C' again. 

Ou the right·licrncl sidf' of the rourt f1·om tlic dedans is 
what they call thr tambour. a p:t1·t of tlic \\all "liicb 
1)1"ojects. ;1ml is so fPnt1·iHcl in unlt·1· to make a' a1·iet.v in 
tl1e stroke, and rr1Hlt'l' it 11101·e diflirnlt lo L>e rrt11rnrtl by 
the advnsa1·~; fo1· whPn a IJall stdkrs the ta111lwul', it 
varies its dil"l'C'tion. anti l'<'qu11·1's sorur ext1·aot·1linary 
judgment to l'Nurn it ovf'r_ tlu• li11e. The last thing on 
the ri~ht.lrnnd side is rniJl'd tl1e ~Till, wherein iftlif'Uall 
is struck, it is also J 5, f;J· a cel'tai11 strokt>. 

The gamr of tennis is played by what they call srts; 
a St't of trnnis consists of six g;1mrs: !Jut if thry play 
what is rallrd an advantage·Sf't, two above fi,e games 
must be won on one sidP 01· the other· sucressivrly, in 
ordrr to derit.lt>; or, if it comes to six gamPs all, two 
g:unes must still be won on onf' sitle to coududr tlie st't; so 
that au ad1'a11tage-sct may last a considerable time; for 
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which kind or sets the court is paid more than for any 
other. 

We mu<t now describe the use of the chaces, and by 
what means these chacrs decide or interfere so much in 
tl1c game. Whrn tlrn player gives his se1·vice at the 
brginning of a set, his advnsa1·y ic; s11ppri~cll to return 
tlic Uall; anfl wlicrrvcr it falls after the first rebound 
untouched, the chare i<; calle<l accordingly; for example, 
irthe ball falls at tl1c fig11rc 1, the chacc is called at a) ard, 
that is tl1 say, ai a yard from tl1e de1ians: tl1is r.harc rem~ins 
till asccont.l "iervice is given;a111\ iftbe playel' on thesen1ce
siclc lets the liall gn af1c1· his advPrsa1·y retui·ns it, and if the 
ball falls on or hetwrcn any uf these figllrcs or chaces, 
they must change shies, there Ueing two chacrs; and l_ie 
who then will be on the hazard-siJe, must play to w111 

the first chacc: which if he wins by stl'iking the ball 
so as to fall, after ils first rebound, nearer to the dcdans 
than thl:'! fig11re I, without his a<lversal'y's being al.lie to 
return it rrom its first liop, he wine; a strnk1..•, aud then 
proceeds in like mannct' to win the scconcl chace, wlll' l'

cver it should happen to be. If a ball falls on the line 
with the first gallery door, second gallery, 01· last gal
lery, the chace is likewise called at surh or such a 11lace, 
naming the gallery-door, &c. 'When it is just put ove1· 
the lint", it is called a chacc at tlw. liut>. If tlie playe1· on 
the service-side l'Cturns a ball with such force as tn st1·ike 
the wall on the hazanl sid~ so as to rebound, after the 
fi1·st hop over the line, it is also callec.l a chace at the 
line. 

The chances on the 1iazard-side proceed from the ball 
being r£>tu1·ned eitber too liar1J 01· not quite hanl enough; 
so that the ball after its tli·st rebound falls on this side 
of the blur line, or line which dr.scribrs the hazard-side 
cl1arcs; in wliicl1 casr: it is a chase at I, 2, &(·. jH'ovi1lc<l 
thrrc is no chase depending. When they change sidt!s, 
the plaJ er, in 01·dcr to win this rhace, mu-it pull tile Lall 
over tile line any whe1·e, so that his advrrsary does not 
return it, Whf'n there is no cha.cc on the hazard-side, 
all balls put over the line from the sel'vicc-side, without 
being returned, reckon fol' a. i:;troke. 

As thr ga111e d(•11c111ls rhidJy upon the mat"king, it will 
be nrcessary tn rxplaiu it, ;\nd to l'l'rumme11d those who 
play at tennis tu hav1· a gno1l and 11111.>iassed mal'ker, for 
on l1im the whole set may lh·prntl: he can ma1·k in fa
vou1• of thei one and a~ain.-;t the other in such a man
ner, as will reru]f'r it two to one at starting. though t!veu 
players. Instead or which the marke1· should be very 
attentive to the chaces, and not be any way partial to 
eith•r of tloe players. 

'rhis game is mark('d in a very singular mam1er, 
whirh makPs it at fil'st somewhat difficult to undn~tand. 
The fi1·st scroke is calh•d 15, the second SO, the tl1ird 
40, a.11d the fourth g1ut1r, unh•ss the pla) rrs get four 
strok('S each; in that rasc. iust('ad or ('ailing it 40 all,,.it 
is called tkutr; af'tf'r whicl1, ali soon as any stroke is got, 
it is rallrd advantage; and in rase thr strokes become 
rqual Again, df'ure again, till nne or th1· other gets two 
strokes, following, whirh win tliP game; auil as the gamrs 
arc won. so they are nHlrkl'cl and rall<-•tl: ali onr game 
loH1

, two games to onl', &r. tuwa1·c.ls the sl:'t, of \\rhich so 
many of these gamrs ii co11sists. 

Although hut one !Jail at a timr jq played with, a 
num~tr of balls are made use of at tbis game to avoid 

trouble, and arc handed to the players in baskets for 
tl1at purpose; by which mt'at~s thry ca.n play as lon.g as 
they 11lease, without ernl' havrng occaswn to stoup lol' a 
ball. 

As to odds at trnnis, they arc by no mean! tixed, but 
are gt>ncrally laid as follows: 

Upon the first stroke bring won between e~cn pla?'el's, 
that is, fifteen love, the udUs are uf tlic s111gle 
game 7 to 4 

Thirty Jove 4 1 
Fo1't) lo\'·c 8 1 
Thirty fifteen S! 
~~r.n~ s 
Fu1'ty tliirty 3 1 

Tlie odd:::- of a four~game set when the first game 
is won, are 7 4 

When two games love 4 l 
Three games lorn 8 

Wilen two games to one 2 
Three games to one 5 

The odds of a six-game set when tbe first game 
is won, are 3 2 

When two games love 2 1 
Three games love 4 1 
Four games love 1 O 1 
Five games love 21 

When two games to one 8 
Tlu·ee games to one 5 
Four games to one 5 
Five games to one 15 

'Vhen thl'CC games to two 7 
Four games to two - 4 
Five games to two - 10 

'Vhen four games to three 2 
Five games to three - - - 5 

The Odds of an advantage-set when the first game 
is won, are - 5 

When two games Jo,·e - 7 
Three games love S 
Four games love 5 
Five games love 15 1 

When two games to one 4 s 
Three games to one - 1 
Four games to one - 7 2. 
Five games to one - JO t 

'Vhen tlrret• games to two 2. ,. 
:f'our games to two - 3 l 
Five games to two - s l 

WhC'n four games to three s 5 
Ji'ive games to three • t 

"'lien fi vc games to four 2 1 
'Vhen six g<1mes to five - .J 5 2 
Tile fort'goi~1g odd~.' as hc.foresnid, arc grnrrally laid, 

hut the cl1a.sr~ 1ntcrfe1·1ng 111akf' tl1r oclds vc1·y prera1·ious; 
for example, wht•n then• is a ch arc ar half a yard, ;nul a set 
is five games all, and in every other respect f'fJURI, the 
odds a1·c a goutl (i\'e to fo111·; anti if it \\Cl'C six g·1111l.''i to 
fivt', and fo1·ty thirty with the S;l111r cl1ace, thr odds thf'n 
would lJ~ a.guitll'<l to. a shillingi s i• that it is plain that the 
odtls at l~llS game d11ff'l' from llimn- of any other; rn1• one 
strukc will ~·educe a set, suppoi,iug the playc1·s tn be five 

~:u~:;~1,~11~~i~
1~1 ~~ ~~ae:~~g:·a0r:;1~1 :!•t1:ee to two, aud so nn 
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'rh('l'l' U~ Yal'iuuc; ffi"tlDllS of gi\'ing tltl.JS ttt tennis, 
in ort1er to make a match equal; am) that they may be 
u11de1·'it11od, wr sha II give the following list ol" them, 
wilh tht•ir mraning.;;, so that an)' 11c1·son may l'ol'm a 
jutlgmc.nt ol' tl1e aclrnntage 1·ccci\'l'd or given: 

The lowc!it od!l'I tli:1t can be F;ivcn, excepting ilie 
~hoicc of the si1les, is what they call a lJisque, that is, a 
stroke to he takrn 111· scored \\ hr11enr the player, who 
l'ecrivrs thr afh·a11tn.,:;r. thinks propr1·: for i11sta11Cl·, !Sup
pose a nitirnl £'clll1C of the srt t{) be forty thi1·ty, by 
taking the bi:.,<pt', lie wlio is fort) bccmncs game, aud 
so in l'C'spcct of twn bisques, &c. 

The next gl'cater o!lils a1·~ fifteen, that is, a certain 
Stl'Oke givca at the ht•,t; inning of each game. 

Aftl'l' these half thi1· ty . that i'i, fit'crl·n oil" gamt:', and 
tliit·ty the next. rr1ic11 fnllow the whole tl1irt.v, fo1·1y, &r. 

'I'hcre arc also the foliowing kind of odds wliicl1 a1·c 
gh•cn, ,-jz. 

Round servir.rs: tho'ic a1·e scrvicrs gi''Cll round the 
11cnthousr, so as to rrndc1· it easy for the sfrikrr-out (the 
player wlm is on the hazartl-sidr) to rctum the ball. 

llalf.court, that is, bring oltliged 01· confined to play 
into the ath·er!lia1·y's half-court; sometime$> it is phtyccl 
straightwise, and at other times ac1·oss; bntli which arc 
great advantages given by liim so confined, but the 
straiglit half-court is the grratest. 

'f'ouch-no-wall, that is, bci11g ohliged to ]llay within 
the compass of' the walls, or sid~s of the coul't. 'l'l1is is 
a con~idcrablc atlvantage tu him "110 rccrins it; as all 
the ball<s nrnst l>C played gently, arnl consl'<p1ently they 
arc much easirr to take than those which al'e played 
hard, or according to the usual method of play. 

llal'ring the haznl'ds, that is, ba1·ring the dcdands, 
tambour, grill, 01· the last gallery on the laazar<i-sitlc, ot• 
"Rny 11a1·ticu1ar one, or mo1·e of them. 

These are the. common kind of Of)clq of aclrnnta.;-cs 
giv{'n; but there a1·c many other.:;, which arc a~cordi!lg 

~'~.~:.!ia!~:i~~~·~~~k~t ~11'·~k~~~&=~·~s:i~~~~ ~~c1~1:C~~-w1th 
'l"'hc game of tennis i~ also played by four persons, two 

partners on each side. Jn this case, they are geum·ally 
confinrd to their pa1·ticular quarters, :u11] oue of each 
side appointed to serve anti strike out; in evc1·y other 
1·es11ect, the game is played in the same man net· as when 
two only play. 

Any thing more to be said upon this subject woulc.J. be 

11retlless, as nothing can be recommended, after readmg 
this short account of tennis, but practice and attention, 
without wli1c.:h no one can become a proficient at the 

ga.'l!i:NON, in building, &c. the square en<I of a piece 
of wond, or metal, diminished ~y one-thil'll of its thick
ness, tu be rC'rcivCltirato a ho)~ m another place, called _a 
mortise, for jointing or fastenmg the two toi;ether. It as 
piadc in va1fous forms, square, dove-tatled, fur double 
DlOl'tiSC'S, &c. 

'CEN OR, of writs, records, &c. is the su~stance or 

puif:~~;~ :~r:~s7~, ~l:;a;;~~i;;sto~rtl~;~~~r parts in har-

monical comp )Sition, rerkoning from the hass. The !e
llOL' is the part most acrommoll.ttcd .to the comm?n vo1re 
of man• from which drcumstance 1t has somet11nes, by 
wa1 or' preference, been called "the human vuice.''. lts 
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general ccimpass rxlcuds from C aboYC G gamut to G 
the trd1lc-rliff note. 

The tena1· \\3S for·mcTly the Jilain snug. or 111·i11dpal 
pa1-t in a compositiu11, and ll<'l'h cd thC' name of kt1:>r 
from the Lalin word trnco, 1 hold; lJerause it l1chJ or 
sustainrc.J Ilic air, point, sulJstance, or mra11ii1g. of the 
whole ra11tu'i, and cn1·y pa1·t supcraddrd to it" a!i con
sidr1·c'.I IJur as its nuxiliar·y. It 01pprars that Ilic r11n
trar.\ i1racticc uf gidng the ail' to tl1t•so111·a110, 01· frrLh·, 
liatl its d.,e in the tliratJ·r, and fullrrn cd the inlrod·urtiuu 
uf c-virali into musical pnf'ol'mancrs; since \\hitl1 it l1a'i 
bceu u11i\'e1·salJJ a<loptetl both in vocal and instn1111t:11tnl 
musir. 

'I'EXOR-C'LTFF, the name g:inn to the C cliff' \\lien 
}>laced on the fou1 ·tli line of the staH·. Srf• CLU'F, 

'l'El'\OR YtoJ.J!loT, 01' riota, a ~t1·inget.I i11st1·tu11r11t 1'['

scmhli11g th~ violin, hut luwcr in its sc:tlc, Ila\ ing its 
lo\\CSt note 111 C above G gamut. In concert tl1is i11stru
mr11t takes tlie part 11cxt iibovc the bass. 

TENSE, time, in gra111ma1·, an inflection or Hl'h.c;;, 

"hrrrlty they arc mat.le to signify or distinguish the ci.r
cumstanrc of time, in wl1at they affirm. 

TENSION, the state ol' a thing stretrhod. Thus ani
mals sustain and move thcmsulves bJ the trnsion of their 
muscles and ncn•cs. A cho1·<l or sti·ing gi,•cs an acuter 

~;:1~r;,~~1;11~~ 1~·~:1 ~~:.ei~;.~ 1~~s ~~t~~~;,~:~ ~:: t1i~l~ti.~·~~·.cc of 
TENT, in sui·.i;ery. a 1·011 of lint wo1·ketl iuto Urn shape 

of a nail, with a broad Rat hrad. See SURGERY. 

TENTER, a railing used in the cloth manufacture, 
to stretch out the pieces of cloth, stuff, &r. or onl)· to 
make ~hem C\'cn, and set .them square. It is usually 
about lout' feet and a. half l11gh, and for length cxceetls 
that of the longest JHece of cloth. It consists of several 
long pircrs nf woo~I, placed so that the lower cross-pitce 
of wood may be ra1sc.<l 01· lowe1·ed, as is found requisite, 
to be fixed at any height, by means of pi us. Along the 
c1·nss-1>irrcs, both the upper and undrr one, arc hooked 
nails, railed tenter-hooks, <ll'iren in from space to "Jlacr. 

TENTHREDO, a.genus of iusccts of tlae order hy· 
m~noptcra: the _gcnc~·1c character is, mouth with jaws, 
without prol10sc1s; wing-; flat, swelled or slightly inftat
ed; \licrcer consistin,~ of two serrated and scarcely pro
jecting lam in re; scutcllum with twn distant granules. The 
larnc rif the genus tentl11'rtlu are remarkable for their 
gr<'at rcs<'n~blance to thus~ of the ortler lepilloptera or 
real ratcrp11la1-s, from which howenr they may in ge
neral be readily distinguished by their more numerous 
fert, which al'c never fewet• than sixteen, exclusirn of 
the three first or t)IC)racic pairs. When JisturbtJ or 
handktl, they usually roll themselves ia1to a ftat spiral. 
They feetl, lake tho cate111ill:trs of the lepitloptera, on the 
leai.·cs of plants, and untlr1·go thei1• chrysalis state in a 
strong gummy case or envelopement, prepared in au
tumn, out of which in the ensuing spring emerges the 
complete insect. 

'l'hc tenthri•dines form a numerous genus, and may be 
divilktl into tribes or sections, according to the form of 
the ant .. 11nre. v. hich are in some claYated, in others fili
form, &r. Among the p1·i11ci1>al species may be numht>r
e<l the tenthrrdu lutta of Linnreus, which proceed~ from 
a large green lar\•a, of a finely granulated surface, with 
a double 1·ow of black specks along each side, au<i a dus-
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kV <lot.al line boundr<l on carJi by yellow: il feeds Oil 

,;rious species of wi!lc1w, &c. Tlie pal'climcnt-likc case 
in which it c1nclups itself in aut11mn is of a pale .}rllow
is!J.Uru\\ 11 culutu·, and tl1e rh1·~ salis, \\ liil:h is of a pale 
lhisky or U1·ow11ish cas!, cxhiliitii tl1e limJs of tl1c ~utu~·e 
fly, "ilirh is ccpial in 8izc to a common wa~JI, and 1s ul a 
3·eilow colou1·, hal'l'l'il witli Ulack: the a11Leunte rather 
slio1·t, anU sll·u11gl.) da,·atctl. 

Thctr11th1·L'ilo a111cl'i11reurLinnrens is somewhat smaller 
than the p1·l·n:1!i11g, aud oi a dncreous-brown colour, \\itl1 
the u11tk1· p;wt ur llic abdomtn l'Ut'olls 01' dull orange: 
like the fo1·mc1·, its rate1·pilla1· i'.i of a green culoul', and 
of a fiucly 1·t111ghcnctl surface powdel'ed with 11umc1·ous 
"hit1sh specl~s. 

Tl1c lal'vre ot' the smallrr tC'11t\11·edincs are often \'ery 
inju1·ious to c\irfc1·c11t kinds or csculent vrg~tablr·:~' ~s 
turnips, &c. &c. Tl1~rc are 11ea1·ly 200 species ui ttus 
i11scrt. 

TENTHS, that yearly p.•r·ti<>n or tribute which all 
rcclcsiastital Ii\ ings anciently paid to the ki11g. Sec 
}'rnsT Fuu1Ts. 

TENL'RE:, the manner "licrrby lantls or tenement;; 
are holden, or tile 5CJ'\'ice tlu1t the tc11ant owes to his 
lord. Uudcl' the word tcnu1·c is included every holding 
of an iulieritantc; but t!1c signifiration of this wunl, wl1ich 
is a vrry cxtensi\'C 011c, is usually 1·cst1·ai1H·<l by cuupliug 
other wo1·ds with ii: this is sometimes done l.Jy words 
wllich denote the cluratiun of the tenant's estate; as if a 
man holds to lii111sclf amt his hci1·s, it is called tenure in 
fee-simple. At other times the tenure is couplet! with 
words pointing out lhc in."ill'liment by which an iuheri
tanre is lirld: thus, if the !willing is by copy of court-
1·011, it is callt•d terrnt·r. by copy of court-roll. At otl1cr 
times, this wonl ict coupled with others that show the 
principal st•rvice by which an inheritance is held; as 
whr1·e a man ltclJ by kniglit's SCl'vice, it is called tenure 
by knight's scl'\'icc. 5 Bae. Abr. S4. 

'l'EltAMNUS, a genus ot' tile diadclplria dccandria 
c1ass and 01·tlt'l' of plants: the keel is very small, ronccaled 
within the cal)'Xj stamina a1tc1·natc, five, barren; stigma 
sessile, hl'atlc<l. There al'e two s11ecies, Cl'eepiug plants 
of Jamaira. 

TEREUELLA, a genus or vermes mollusca. Tire 
generic charac1c1· is, body oblong, neeping, naked, of
ten cnclosc<l in a tube f111·nisl1ed with Jatf'l'al t1..1fts and 
Lrancl1im; mouth placed befo1·e, fu1·nislied with lips, with
out teeth, and pl'otcnding a clavatc probiJscis; feelers nu
merous, riliate, capillary, seate<l l'ountl the mouth. There 
arc elevrn Species. 
'l'ER~DU, in naturnl hi!itory, a genus of ve1·mes be

longing to Urn 01·tlcr of tcstatca. The animal is a tcre .. 
brlla; thew~ arc two ' 'alvcs, calcareuus, hemispherical, 
and cut off l>cfore, and two lancrolated. 'l'he shell is 
ta1•Hing, bendin.~, and capable of penetrating wood. 
'I'hl'l'C al'I" only U11·t-f" sperics, the navalis, utrkulis, and 
cla,a. See Plato CXXXVI. Nat. Hist. fig. S94. 

rr1ie uavalis, 01' ship-wor·m. \\ hirh has a Vl'l'Y slender 
BD1ooth cylinclriral slit· II, inha/Jits the Int.Jiau seas, \\ l1ence 
it \\aS impul'tctl into E111·0JH'. Jt penrtraks c ., Ril)' i11to 
the stoutest oak-planks, and produ<·cs drratlful dt·!-.t1·uc
tion to the ship~ by the holes it makes in their sidct>; :ind 
it ts 10 a\·oitl the effects of this insect that vessels rr<J•iire 
.. J1t'aU1i11P. 
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'l'lrc hrad of tbis creature is well prepare<l by natore 
fnr the hal'd offices which it has to un<le1·go, bc111g coated 
with a stron.; armour, and ful'nishcd with a mouth like 
that of the Jceclr, by wlriclr it pierces wood as that animal 
does the skin. A Ii.Ill• above this it has two horns which 
seem a kind of conti»u.ation of the shell; the neck is as 
strongly pro,·ided for the service of the creatul'e as the 
head, being furnished with se\•eral strong muscles; the 
1·cst of the IJoLiy is only covend by a very thin and trans
parrnt skin, thl'Dugli which the motion of tl1e intestines is 
}Jlainly seen by the naked eye; and IJy means of the mi~ 
croscope several otlier very remarkable particulars be~ 
come visible there. This creature is wonderfully minute 
when newly excl111Jed from th~ egg; but it grows to the 
length of foul· or six inches, and iometimes more. 

'Vlrnn the bottom of a vessel, or any 11icce of wood 
which is constantly under water, is inhabited by these 
worms, it is full of small holes; but no damage appears 
till the outer pat'ts are cut away: then their shelly habi
tations come i11to \'iew; in which thuc is a lrtrge space 
fo1· inclosin,; the animal, and s111·rountii11g it with water. 
'l'licre is an rvi<lcnt rare in these c1·eatures ne\•er to in· 
jul'e one anothc1·':; halJitatiuns, by which means each case 
or shell is pt·rs~l'V('"•I entire; aml in such pieces of wood as 
have been found eatc11 by them into a sort of ho11cyco1111J, 
there ne\'cr is seen a pa<.,snge 01· commnnication between 
any two of the shells, though tlie wootly matter bl'l wee.n 
them often i . ., not thkkcr tha11 a piece of w1·iting-papel'. 
They pcnetrnte snme kinds ofwoorl more easily than oth. 
ers. They make their way most quickly into fir and 
alder, and g1·ow to the greatest size. In tlie oak they 
make small }1l'Og1·c~s, a11d appear small and fccbk, a1~LI 
their shells much tl1scoluured. 

Since each of these animals i.5 lodged in a sulitnry cell, 
and has no access to t!Juse of its own species, it has bccll 
tnatter of surprise how they should increa.l:Je to so vast a 
!11u~ti.tudc. Upon dissecting them, it appea1·s that every 
111d1v1dual has the parts ot lwth sexes, aud is thereful'e 
supposed to propagate by itself. 

The sca-wo1·ms, which are pernicious to our shipping, 
appea1· to have the same office allotted to them in the wa
te1·s whi~h the termites have on the Jami (see T1m~1Es) .. 
They will a11pea1•, on a ''rry little consideration, to be 
must .important bei11g'i in the g1·eat chain of creatiun, aml 
J1.leas111g dem·rn~trations of that infinitely \\ise and gra4 
c1ous Power wluch formed, anti still preserves, the whole jn 
such wonderful order and beauty; for if it was not for the 
~·apacity of these. and such animals, tropical rivers, and 
m<leed the ocean 1tsetr, would be choke<l with the bodies 
of t1·ces which are annually carried down by the rapid 
torrents, as man~ of them. would last for ages, and pro .. 
babl.Y be productive of evds, of which, happily, we can
!iot m the present harm.omous state of things form any 
tdea; whereas no~v bemg co.nsumed by these animals_, 
they are more e~tly broken m pieces by the waves; and 
t.he fragm<'nts winch arc not devoured become specifically 
lighter, and are consequently more readily a11d more e{ .. 

~~~u:~1~0~1~,~~~~;ni:~~~:~l:~~~:·c s;~:d~J~0'1,~:~·~~~t~05t~~:~:. 
entire dissolution. 

TERES. Sec AN&TOMY. 

'l'ERM •. in .i;-eometry, is tire extreme of any magnitu~c 
or that which bounds aod limits its extent. So;the t~i·m; 
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of a lino, are points; of a superficies, lines; of a soli~, Sll· 

pcrflcies. 
'f p,R~1s, of an equation, or of any qnan~ity .• i~1 Alg~bra, 

arc tlu· several names 01· members or \\ l11cli 1t 18 cumpos
etl, s<·1,.u·atcd from one anothc1· by the signs +or-. So, 
the quautity ax+ 2bc -Sa:r~, consists of the tht·cc terms 
ax and 2bc aml Sax". 

In a11 t•quation, the terms are the p·arl<; which contain 
the several powrrs of the same unk1~ow.11 le ttel' 0.1· quan
tity: fo1• if the same unknown quantity lS found 111 seve
ral members in the same degree or power, they sl1a!I p;~ss 
lrnt for one term, which is calle<l a cumpou1d one, Ill dis
tinction from a simple 01• single term. Thus, in the equa
tion xl + -u=-srJ. xi - · acx = b3 the fou1· tcl'ms arc 
x• and a - sb . x 1 and acx an<l b3

; of wh:ch the second 
term a - sb • x 2 is compound, and the other thl'ce are 
simple terms. 

'I'ERMS or a product, or df a fraction, 01~ ~fa ratio, or 
of a p1'<1portion, &c. are the several quanlltles employed 
in fo1·ming or composing them. 'l'hus, the terms 

or the p1·oclurt ab, are a and b; 
of the fractirm .. ;., are 5 antl 8; 
of the i·atio 6 to 7, are 6 ant.I 7; 
of the proportion a : b : : 5 : 9, are a, b, 5, 9. 

TERMS, are those spaces of time whe1·ein the cou1·ts of 
justice are open f~r ~II that complain of wrongi o!' inj~· 
i·ies, and !eek then~ rights by course of law or action, m 
orde1· to their redress; and during which, the courts in 
'Vestminster-hall sit and give judgments, &c. but fhe high 
court of parliamr-nt, the chancery, and inferior courts, 
do not olJserve the terms; only the courts of king's.bench, 
common· pleas, and exchequer, the highest courts at com
mon law. Of these tel'IO!j there are four in eVCl'J ) 'Cal', 

viz. Hilary term, which begins the 2Sd of Januat"y, and 
ends the 12th of FebruaryJ unless on Sundays, aud then 
the day after; Easter term, which begins the Wednesday 
fortnight after Easter-(!a!, and ends. the M_onday ne~t 
after asr{'nsion.day; Trm1ty term, wl11ch beg111s the Fn
dav after 'f1·iuity Sunday, and ends the Wednesday fo1·t
night after; and Michaelmas term begins the 6th and ends 
the 28th ol' November. 

Thue are in each of these terms stated days, called 
days in bauk, that is, days of appearance in the court 
flf common pl:.>as, called usually bancum, or commune 
bahcum, to distinguish it from bancum regis, or U1e 
court of king's-iJcnch. Tliey a1·e generally at the distance 
e f about a we~k from each other, and rt>gulated by some 
frstival of the church. Ou some of these days in I.Jank, 
aH o1·iginal writs must be made returnable, and tliel'e
fore they are generally called the retul'lls of that tenn. 
3 Black. 2~7. 

The fir:-;t rt•t111·11 in evel'y term is, properly speaking, 
the first day in that te1·m; and tht"reu11 to ta~e essuins, 
01· excuSl'S, fnr such as <lo not appear, accot·tlrng to the 
summons of this writ; wherefo1·e this is usually called 
the t•ssion day of the term. But the person summmH·d 

~~~:~ir~~11·~~ ~1~1:eg1~~~eap~:~~~:.:~1 ct!1;e ~~~~tr;} o1~e t!1;p~~~1i·~· ~:~ 
ti.e fo111·th Uay inclusive, qua1·to die post, it is suffirirnt_, 
T11t·1•f>fore, at the Ueginning of each term, the cou1·t does 
not sit fut• di;~atcll of business tiil the fourth <la~, and in 
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Trinity krm, by stat. 3~ H. VIII. c. 21, not till t11e 
sixtli d:\y, S lilack 227. 

'1'1m~1s, Oxfotcl. Hilary, or Lent trrm, begins on 
Jan. 1-1, :rnd t·nds the Se1turdoy l>cfore Palm Sunday. 
Ea~ter tc1·m L>rgins the tenth day al'ler Ea~tr1·, and rn1l!i 
the 'l'httl'~day l.Jeforc Whit-Sunday. Trinity krm !Jr.gins 
the " ' cdm·isday after Trinity Sunday, a11tl ends aftet· 
the act, soone1· or Jatc1·, as the vice-rhanccllor and con
vocation pkasl'. l\Jic:ltaelmas te1·m lirgius on Oct. 10, 
a11d e1Hls Der. 17. 

TEnMs, CC1'wbri<1ge. I.rnt trim brgins on Jan. 13,and 
en els 1hc F'1·itlay l.Jt>furr_ Palm Sunday. East1?rtc1·m l>egius 
the. 'Vednrst!lly arter EastCT week, and cndst.he week be
fore Whit Su11clay. Trinity te1·m IJl'gius the Wcdursday 
af'lt'l' Trinity Sunday, anti c11c\s 1l1c }?l'iday aftc1· tlic 
commencement. Michaelmas k1·m iJ('gins Oct. 10, and 
en<ls Dec. 16. 

'l'mu1s, Scottish. Jn Sco1lanrl CandlrmM tr1·m begins 
Jan. 2s, and cm.ls Fe.Li. 12: Wliitsuntidl' tr1·m IJe.t!,ins 
.May 25, and ends June 15. Lammas term l.Jt·gins July 
20, and ends Aug. 8. .Mal'tinnias term Urgi11s No\1, s, 
and ends Nov. 29. 

TERM ES, the white ant, a grnus of insects of the or. 
der aptcra: the generic clnnacter' is, legs six~ form1·<l fo1• 
running; eyes two; antcnnre !;;etaceous; mouth fu1•n1•du•d 
with two jaws. Tile European spPcies of termes a1·e 
Ycry small, compared with those of the warmer rt>gions 
of Africa and Amn·ica; and instead of assemlJling in 
multitudes, as in those clim,1tcs, are nsuall) observed 
singlr. The most common of thrs~ is the tel'mes p11lsa. 
tol'ius of Linnreus, a diminutive insect, of a whithh CO· 
lour, and which, frum ibs gl'neral t'esrml.Jlanre to the iu. 
sects of that genus, has by Del' ham and some other na. 
turalists been distinguished hy the title of pediC'ulus (llll
satol'ius. It is very frequent, d111fog the summer months, 
in houses, particularly whel'c the wainscot is in any de· 
g1·cc dccaye<l, and is rema1·kablc for causin.g a long-con
tinued sound, exactly reseml.Jling the ticking of a watch. 
It is a rnry common insert in collections of «fried 11lants, 
&c. which it oftrn injures greatly. It is ofso tendc1·a frame 
as to be easily destroyed by the slightest pressure, and is 
an animal of very quirk motion. When magnified, the 
head appears large; the eyes remarkably co11spicuous, of 
a most heautif11l gold-rolou1·, and divided, like those of 
most other inserts. into innumerahle hexagonal couvexi-
1ies; the antennre lung and R· tarrous; the pal pi or feelers 
two in number·, of motlel'ate length, and terminating in 
a lat·ge club.shaped tip; the thorax rather naJ'row, and 
the HIJdnmen obtusely oval; the thighs or firstjnints of 
the legs thick, the remaining ont>s sle11dt>r, and the feet 
fumished with very small claY.s: the whole animal is be
set with small, scattert'd hail's. Arcording to the obser
vations of the celebrate1l Dnham, !his insect, at its first 
hatching from the egg, which i!'l white, oval, and extreme· 
ly small, bears a complete 1·f>srmhlanrc to a common mite, 
h<'ing fumished with ciy;:ht kg~, ancl best>t vvilh lung 
hair:i. After a certain time it cast~ its skin, and ap· 
p<'ars in the very difff'rl'nt form al.JO\IC'·llrscribec.1. Some 
i11divitlu:-lfS or this SIJl•ries hecome wing<'d WhC'n 31'1'ivcd 
at tlirir full growth; the wings. wliirli are four in num~ 
ber, 1Jei11g ver_, luge, of a i;Jightly inidrscent appear· 
ancC, and variPgatrd with blackish ::11111 b1•ow11 rJoudS or 
spots. It is in the beginning of July that this cltange 
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takes p1are, and at this time several may Ue sern with 
wittgfl half g1•own; in a few days they seem to ohtain 
their full sizt•. 

Mr. DPT'l1am imaginco; the ticking sound which thrse 
animflls p1·01\urr. to he analogous to the call or hir<ls to 
their mates duringtlie breedin.~ - season; and there sct"ms 
to b<· no 1·cason for rnlli11g in question tlie truth of this 
obsf'l'nttinn. "·e. ma) add, that this sound, as weU as 
that produced Uy lhr ptinus fatif.licus, or dcath-wakh, 
serms to afford a c11nvincing pJ'{)of of !hf' faculty uf' hl'a1·
iilg in it1srcts, \vhich some tmtu1·alists have been inclin
ed to deny. 

Of' d1t· 1·xotic termitrs the most re.markalile seems to 
hr lht· trrmcS bdlito!liuS, \\hose r1istnrJ is desrril.H:d by 
?th. Smr:atl1ma11 in the Pldlosupliiral Trn11fiactio11s. 

'Villi the good onlrr of their su!Jtenaneous cities, tliry 
,viii ~ppcal' l'onmnst on tlu• list of the wonde1·s of the 
crt•a1i1111, as most dosrly imitating ma11ki11Ll in vrov1dc11t 
incJ11o;fJ'_\ and r1·~ulc11· ,t;nvt·1·rnu1•11. 

'rt1r tr1·mitrs a1·e re1m·st't1re<l Uy Linnreus as the gr<'at
esl plag11f' !-l ol' bnt 11 I rulil·s. aud are indeed rve1·y way he
t\Hl'tl tlH· lropirs sn tkl'mt·d. These im;ects have gr11c
r<1ll) ohtaim d t ht• 11a111t• of ants, it may be fire sumed, 
fr11m th" si111ila1·i1.' iu lh~ir manner· of'living, wh11 li is in 
h.1·~~ ro111111uuiti1 s that t>r1·ct Vl'I'.)' rxtt«iOJ'dinary llt:'Sts, 
fn1· 1 \11 mos1 pa1·1 1111 tliC" s111-fan· of' thr grouncl, whr11ce 
theii· t·x '·111·siou<; a1·t· 111.1tk through s11b1f•1Ta11e1111s pas
sa~<·s 01· r.owt·l·tl ).<:-tll1•rl1·s. ''hicli 1li<'y build wlir11l'\t'l' 
m·n•s ... ity nhli~rs, 01· plundt)l' indtH rs, tlwm to march 
nh1J\'t' ~1·ou1HI; and at a g1·t•Hl <lista11ce fr11111 th1•i1· l1aLita
tious 1 ~11·1·y 1111 a 1Jusi1u'io;~11fdt'Jll"l'liatio11 and di:struclion, 

sc~:r,~:1 ~,. :::;:·,<:. :.~ 1 ~'.(~:'. :11 1~J 1~ 1; ;:;l a~::~ 1 .~ ~~,:· ~118~~ :~ i :\) rciv i ti" n t 
and di\ig•·ul lahuu1·. IJ111 PiUrpaA~ thrm ~fl well HS the I.ices, 
wasps, lH'aVl'l'S, and <111 otliu animnls, in the a1·ts of' 
bu ill.ling. as murli as llw Etll'npcans l'Xn:I the least culti
vatt·d Sa\agrs. It is 1irnn· tl1a11 prnUahlt· tlwy cxc1.:I thl'lll 
as 11111rh in fHt!;fl('ity and lhr :u·ts of ~on:1·nn11·11t; it is 
CC'dain thl'\ .-,ho\' 111n1·p suU~tautial instances of tlwi1· in
[.;r1rni1y an~I i1ulus11·y than illl) otl1r1· animals; anll do in 
far! lny tip \'a ... t magn'l.ilH'S of pl'o\· i~i•1n.~ and uthe1· sto l'rs ; 
a c\1•gn·c of p1·nth•11n· "hi('\1 has ul' late j ear::; been dt nk~, 
perhaps \\lthout 1·~ason. to 1\ic ~u~ts. 

'J•tirir co111111unil11' s 1 onsist ol 011r male and one l'c~
malc ("ho tin' gt'IH'l''111) llie common pal'cnts of tlic 
wliolr, OL' g1·(•atr1· par'i. of thr rrsl): and uf th1·ec orclers 
of insrds, appal'rntly of Hl'J Uiffl'l'"llt species, but 
1•eall_\ tlie same,\\ hich 1og1·the1· rompobc great con1111011-
wealtlis, o.i· rathcl' munal'chies, if' Wl' may be allowed tile 
tc1·m. 

The ditfrrent specirii of this genus J'C'semble C'arh 
other in form. in thi1· ma1111t>1' of li\'ing, and in !lu·ir 
good aml bad qualities. h11t differ as much as bi1·lls in 
the mi.u11u•r of building their haliitations or m•stH, anti 
in the choice of the matel'ials of "hich they compose 
them. 

Thr·re arc some sprrirs which Uuihl upon the surface 
or till' g1·011nd, or 1m1·t above and part beneath; and one 
or twu ... prcif's, pPrilaps more, that lluild 011 the stems 01• 
ht·anchrs of trees, sumrtimes aloft al a vast height. 

()f ('Hry speries tllC'l'C are three ordc1·s; fll'st, the 
wo1·kmg i11s1•c ts, \\hich. for brrvity. \\C' sltnll gt'llCl'ally 
call labourers; next the fighting ones, or soldirl's, which 

tlo no kind oflabonr; and, last of all, the wiai;rtl ones, 01' 

pe1-fcct insrrts, which are male and femalr, a1.1d capable 
of prnpagation. 

'I Im nests of the termes bellicosus are so numerous all 
over the ishrnd of llananas, and tl1e adjacent continrnt 
of' Af'l'ira, that it is scarcely possible to stand upon Rny 
open place, such as a rice-plantation, or other clear spot, 
wl1l'l'c one of tl1ese buildings is not to be seen within 
-fil't)' 11aces, and frequrntly t\rn m· thrre are to be seen 
alt11ost close to each other. In some parts near Senegal, 
as mrntionccJ by Mons. A<lanson, their number, magni
tulll·, and closeness of situation_. make them ap11car like 
the \"illagl'fl of' tl1e natin·s. 

Tht>sc tiuildings are usually tcrmrd hills, by natins as 
well as strangcTS. from their outwa1·d apprarancc, 
wliich is that of little hills n1ore or less conical, gt'nf'-
1·a\ly pretty much in tlw fo1·m uf suga1•.Joaves, and about 

~~~ 1 :1~ 1 : 1~~.:~.:e01~c~~ 1!nii·~~f.~~~dicular hdght above the, com-

'l'ilese hills continue quite bare until they are six or 
eight feet high; Uut in time the dead barren clay, of 
\~hich they are romposcil, becomes rntilizcil by tl1e ge. 
111al po\\C'I' of the clements in tlwsc Jll'olific climal('s, and 
the a1.lclitio11 of vrgetc·d.1le and oll_1l'l' mattc1·s lJrouglit by 
the \\11ul; and in the scconLI or third yeal'o the l1illuck, if 
not ove1·.r-,haded by trees, h{1r11mes, like the nst of the 
~a1'lh, almo~t covcreLl with grass anti othrr plants; ancl 
111 tin.• 1.lry season, wlitn the herbage is burnt up by the 
~~~~.of the sun, it is not much unlike a YCl'Y ku·gc hay. 

Enry one of' these builtlings consisls of two di:sli11d 
parts, the e:cteriur and the intnior. Thr rxtuio1· is one 
h11·gr ~hf'il. in thr. mannel' or a d~1mr. large and str·oug 
t·11011gh to 111closc a11d sl1cltcr tlu· intc·rioi· fh1m the virio
situdrs or tlir. wcntl1er, and the i11lia\.Jit:111ts from tile at· 
ta rks. uf 1i<llu1·al 01· acci<lrntal e1wniirs. It is al\\ays, 

~~ .\t: ' :~~/1 o :~e 't Ii ~I~ ~11:·ll~ i t:t~·J<~11~~1r;.t:I1~ ;~. i ~1111 ~! i\1\~ ! ;·t:i ~~ \\~c:', :!~i11, f~i 
kind of l'i.·gulal'ity and coutl'i\ ance i11to an amazing llllll?-

~~1:1 ~~1~p1~l:·:.~.:~~t~i0 ~1;:~i~· 1:~~~~:~t~~s0 ~11~~:e~1i)~f ~:.ldf~;1~:: 
gazmrs, .'\.li1r h arc ah\aJ'S found wl'll filled with stores 
and Jll'O\'ISIOllS. 

:From tl!e~e habitations, galleries rigain ascc1ul, and 
lea~ out hol'lzontally on e\'Cry side, and are rarTicd uu-

~~~t~~;~u~:~ :1t:: 1 ;_1~~:!1 ~,-~~11~.i~c~,;e ';::~,~<;~::t;1 ~~~:1!iJ~·ri~.~~1~ 
J!ouse, the llll~a_!J1rants of those which are felt !HllllOl~sted 
ia1tl1er off,. will llt'Ve1·t.liekss carry 011 Uaeii· subte1T;rne. 
ous ~<\lln~es~ and invade the goods :l11d 111r1Tliandizl's 
ro11lirnwd 111 1t Uy sap and mine, a11tl do gl'cat niiscllicf if 
) ' Ou a1·c not vcr·y ril'cum ~ 1llT t. 

Jt ha~ b<•ell o\.JSl'l'\"Cd, that tlicrr are. of e\'rry sprcieg 
ur 'tl .. 1'1ll.1trs tliree 01·<ll'rs; of these or·tlrrs the wo1·ki11g in-
5('{ ts 111 laUnurers are ahnt) s the most num<'l'ous; in the 
tl'l'mt·s bcllicosus thl'rt• Set' ms to Ue:- at the Jrast one liun
!l~·etl Jalio~rers .to •111r of tltr fighti11g ins<'rts u1• sol!lit•rs. 
.J lley a!'c 111 tl11s ~tnte aUout. n11r-fuur1h nf a11 rnrh lml""t 
~md twt'nty fi\'f> of thrm \H1gli aUuut a g1·aiu; so tli~t 
they a1·c not ~11 lal'ge as sonw of our ants. Tlw St'rond 
~r.dcr, en· sold1r rs. havr a n1•y dint•r,. 11 t form fi·om the 
J,\1Jourc1·s. aml IH\H Uren by some :.tutl1111·s t;tq)posed to 
bo the malrs, and the former ncutc1·s; but tliey arr, in 
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fact, the same insccis, only U~y have u11lJc1·gnnc n change 
M form, and a11proachcd one tlcgrce near~1· to the pcr
~cct state. They a1·c now much largc1·, bei11g half an 
111ch long, allll equal in bulk to fifteen of th e labourers. 
'fhere is now likewise a most rema!'l.:nbJc circumstance 
in the form of the head and mouth; fot· in the former 
state the mouth is e,·idcntly calculated l'o1· gnawing and 
!iolding bodies; but in this state, the jaws Ucing shaped 
JUSt like two ve1·y sharp awls, a little jagged, they arc 
incapable of a.ny thing but piercing or wounding, for 
which purjloses they at•e ''cry ctfectual, being as hard as 
a crab's claw, anll placed in a strong horny head, which 
is of a nut.brown colour, and largm· than all the rest of 
the bo<ly together, which seems to labou.r under gl'eat 
difficulty in carrying it; on which account perhaps the 
animal is inca1mblc of cliinhing up perpem.l.icular sm·
faccs. The thil·d onler, 01· the insccCin its perfect state, 
'Varies its form still more than ever . The head, thorax, 
and abtlomcn, tliffcr alm11st entirely from the same parts 
in th~ labourers antl soldiers; and, besides this, the ani
mal is now fut·nishecl with four fine laq;c brownish, 
transparent, wings, with which it is at the time of emi
gration to wiug its way in sra1·ch of a new settlement. 
)Ve may open twenty nests without fintli11g one winged 
insect, for those arc to be found only just before the com
mencement of the rainy season, when they undergo the 
last change, which is preparative to their colonization. 

In the winged state they have also much alte1·ed their 
size as well as form. Their liodies now measure lietweeen 
six and seven tenths of an inch in length, and their 
wings above two inches and a half from tip to tip, and 
they are equal in bulk to about thil'ty laboul'ers, or two 
soldiers. 1fhcy al'c now also furni!)hcd with two large 
eyes 11Jaced on each side or the lieatl, anti ve1·y conspicu
ous: if they have any before, they are-nut easily to lie 
distinguished. Pl"obably in the two first •tales, thei1· 
eyes, if they have any, may be small, like those of moles: 
for as they live, like these animals,-always untle1· grouml, 
they have as little occasion for these organs, and it is 
not to be wondered at that we do not discover them; but 
the case is much altered when they a1·ri re at tlia winged 
state in which they at·c to roam, though but for a few 
Jiours, through the wide air, anti explore new and dis· 
tant regions. In this form the animal comes abroa1l 
du1fog, or soon after, the first tornado, which, at the lat
ter end of t!ie dry season, proclaims the a11proarh of the 
ensuing rains,· and sel~lon1 waits for a second or thil.'d 
shower, if the fi1·st, as 1s genrra!ly the case, happens m 
tlic night, and brings much \n·t after it. . 

Tlic quantities that are to lw fonnd thr: next mnrmn:; 
a-11 oHI' tlic smfare of thr caxtl1. liut pal'ticulal'ly on the 
''flttc'1·s, are astuui~liing; l'or tlirii· wi11~i-; arc nuly falru
latc<l to farr\· thrm a frw \111lll'~, and aft1·1· tlw risiiig of 
the isu11 llflt One in n. thousand is to be found with four 

~::~;~~~:,:~·f·:Ei~~~.,~~:::'F~~'.· :·:i::,:.~·~:J
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every possible phH·c, for this nnhrippy 1·c1cr, of whicl1 
IH''l'iably not a pair in rna11y rni!li :1m: g ~· t into a place of 
snf~ tJ, fultil t: 1e first law of 11atura, and lay the founda
tion_(lf a new c::m1munitj. 

The te1·mi!rc:; arbornm, thase which buil<l in trcrs, frr .. 
qucntly t stabli~. li thC'ir nests within the roofs RrH.l othtr 
pads of houses, to which they du considerable dama"'c 
if not timrly extirpate_tl. The h\rt;c~pPcies arc not o~lf 
muc.h the 1~wst i.lcsrl'llct1vt', bu~ mo1·c <l1Hic11lt to be guardcil 
aga111st, s111cc thry make tht'U' app1·oacl1cs chidly ttntlrt• 
ground. <lcscclllling bclnw the foundations of houses and 

:~ ~11:~:. t,~ ~~·l~~c ~~·:,1o :·~~to~~·u ~~l t~1:-~ n9t'~'~c~iie ai~~) t ~;~.~~g o~g~~:~ 
posts, o~· wl11ch the sit!C's or the b.uil<lings arc composer/, 
bore q111tc through Lh ~m. fnllnw111g t!Je co111·se of the fi-
1.J1•es to the top, 01· making lntr1·al perforations and caYi
ties hrn.• and 1hr1·e as tlH·y prncucd. 

" ' liilc some arc employed in g11tting the posts, othrrs 
asrcnd from tl~em, eutl'l'ing a rat'te.a· or some other part 
of the roof. If they once find the thatch, which seems 
tC> br a favol!f·ite food, they suo11 bl'i11g 11p wet cla.l', am.l 
builU tlit•i1· pip~'<; 01· gallr1·irs through the 1·001' fo vari 11115 

<1i1·cctions, as long as it will support tlicm; somrti1m·., 
eating the palm-tl'rc hmrcs anti hrnuchcs of which it is 
composetl, and. J>Cl'haps (fu1· variety seems rery lJlrasing 
to thrm) tlic J'altan, or oth1.·1· r1111ning plant, wllid1 i~ 
usrd as a conl to tie thn v:-ll'iono;; pa 1·ts or the rriot' togr
tl1cr, and that to the po!:itS which suppo1't it; thus, with 
the nssistanrr of the rats. wlio li111'i11g tile 1·ai11y st·ason 
~1·e apt to sh~·l~l'I' the1~1::H' lvt's thrrr. and to h111·1·ow through 
1t, they vrry soon 1·11111 the house by \\CrtkP11i11g the fast
cni11gs, anti exposing it to tht• wrt. (11 tlic mean time 
the posts will be pe1·t'nl'at<'ll in cve1·y dirrction, as full nf 
holes as that timber in the lrnttn·mi of sliips \\hieh has 
brcn bol'ctl by thr wo1'm.'•1; the fibrC's anil knotty parts, 
whirh arc the ha1·d~st, hl'ing lr·ft to the last. 

They somrtinH·s_, It! cal'l·ying- on this busitJC'SS, serm fo 
fi111l that tlir post has some- wri.;llt to support, a111\ then 
if it is a co11vcnicnt tr·ark to tlte 1·oot~ or is itself a kiml 
of wood ;1t;Terable to tlwm,they l>l'ing their mortar, and 
fill 1tll or mnst of the ra,·itics, lrcwing tlir. nrccssary 
1·oarls th1·on;h it, and as fast as they takr away the 
wood. re-place the vacancy wi1h that nrntrrial; which ~e
in[.; \\Ork1..·d together by tlirm clo~rr anti more compact
ly than lt1111H1.11 strrngth n1· a1·t could ram it, whr11 tl1c 
hnusr is pulled to pi<'crs, in onler to examine ii' anv of 
the post!". a1·c fit to he use(] a!-;ain, those ol' the suftrr 
kinds arc often retlure<l almotit to a shell, and :\II or a 
grrat<'l' pal't tra11s1'01·mcl1 from wood to rlay, as solid nnd 
as hard as many kin<ls of frer·stone usr<l fut· huil<.lir:g in 
England. Jt is murh the same "hen the termites bdli
cosi get into a chest 01· trunk containing clothrs a11d 
othrr thin.~s: if the weight above is great, or tlu•y are 
afraid of antsol' ntberencmics, ~nclhave time, they ca1· .. 
r·y thC'lr pipes tlmrngh, and replace a g1·eat part with 
rlay, running their gallf't'h•s in v;.i1·io11s tli1·cctions. The 
tree tcl'milt·s indreil, whr11 thry get within a box, oftf'U 
make a nrst tlirrc, and bci11;.; once in 11osscsr,ion, des
trOl it at their leis11re. 

'Ylirn the trrmitrs altark trres anil branrhrs in the 
open air, t.!iry somrtinws rary tl1t•ir manner of 1loing it. 
If a stakr- in a hed~e has not taken root anti ve~rtatc1I, 
it ht·etrn1es their business to tlcstroy it. Jf it has ;.i good 
S<lllntl lrnrk 1·nund it, they "ill e11ter at tht• bottom. and 
eat ;;ill but the L1a1·k, wltirh "ill 11en1ain, and exhihit the 
appcarnncr of a solicl stick ('\·l1ich s?m~ \·agran_t colo~y 
uf au ts 01· other insects often shelter 10 tall the wmds dt9.: 
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perse it); but if they cannot trust the bark, they cover ally, begins gradually to extend and enlarge fo such an 
th('; whole stick with their mortar, and thtm it looks as eno1·moufol sizf'. that an old queen witl have 1t 111creasrd 
if it had been dipped into thick mud that had been dried so as to be fifteen hundred or two thousand times the 
on. Under this covering they work, leaving no more of bulk of the rest of her body, and twenty or thirty thou
the stick and bark than is barely sufficient to support it, sand times the bulk of a. labourer. Mr. Smeetbman 
and frequently not the smallrst particle; so that upon a conjectures the animal is upwards ~f two ~ears old whrn 
ve..y small tap with your walking-stick. the whole stake, the abdomen is increased to three inches m length, and 
though apparently as thick as your arITTt and five or has sometimes found them of near twice that size. The 
six fret long, loses its form, and disappearing like a sha· abdomen is now of an irregular oblong shape, being con 
dow, falls in small fragments at your feet. tractec.J by the muscles of every segment, an<l is become 

The fil·st object of admil'ation which strikes one upon . one vast matrix full of eggs, which make long circum
opening their hills, is the behaviour of the soldiers. lf vnlutions through an innumerable quantity of very mi
you make a breach in a slight part or the building, and nute vessels that circulate round the inside in a srrpen~ 
do it quickly with a strong hoe, or pick-axe, in the spar:e tine manner, which would exercise the ingenuity of a 
of a few seconds a soldier will run out, a111.I walk about skilf'ul anatomist to dissect and develope. This singular 
the bre.ac:.h, as if to see whethet• the enemy is goni.>, or to matrix is not more remarkable fo1• its amazing extension 
examine what is the cause of the attack. He will some- and size, than for i\s pet·istaltic motion, which rcsem .. 
times go again, as if to give the alarm; but most fre- bles the undulating of waves, and continues incessantly 
quently, in a short time, is followed by a la1·ge body, without any apparent efful't of the animal; so that one 
who rush out as fast as the breach will permit them; and part or other alternately is rising and sinking in pcrpe
so they proceed, the number increasing, as long as any tual succession, and the mah·ix seems nevel' at rest, but 
one rontinues batte1·ing their building. It is not easy to is always protruding eggs to the amount of sixty in a 
describe the rage and fury they show. In their bur- minute, or eighty thousand and upward in one ll~y of 
ry tlwy frequently miss their hold, and tumble down the twenty-four hours. fhese eggs are instantly taken from 
sidr!'I of the hill, but l'ecover themselves as quirkly as ber body by her attendants (of whom thern are always, 
posi;iible; and, being blind, bite every thing they run in tho royal chamber and the gallel'ics adjacent, a sum. 
agairn'it, and thus make a crackling noise, while some of cient trnmber in waiting) and canicd to the nurseries, 
them b.eat repeate1lly with their forceps upon the build- which in a great nest may some of them be four 01· five 
ing,and make a small vibrating noise, something shri111·r feet distant in a straight line, and consequently much 
and quicker than the ticking of a watch. 1f they get hold farther by thei1• winlling galle1·ies. Here, after they arc 
of any one. they will in an instant let out blood enough hatched, the young arc attrn<led and proYided with eve. 
to weigh against theil' whole body; and if it is the leg ry thing nccessa1·y until they are able to shift for thcm
they wound, you will see the stain upon the stocking sel\'es, ancl take their share of labour. 
extend an inch in width. They make their hooked jaws TERMINALIA, a genus of plants of the class ofpo
mect at the first stroke, and never quit their hold, hut lygamia, and order of moncecia. The male calyx is 
suflCr themseJves to be pulled away leg by leg, and piece quinqurpartite; there is no cornlla; the stamina arc ten 
after piere, without the least attempt to esc::qrn. On the in num\Jer. The hermaphrodite flower is the same with 
other hand, keep out of their way, and give rhem no in· that of the male; there is one style; the fruit, which is a 
terruption, and they will in less than half an hour retire drupe or plum, is below, and shaped like a 1.Jo<\t. TJierc 
into the nest, as if they supposed the wonderful monster aru six species. 
thatllamagcJ thei1• castle tu be gone beyond 1heir rea.ch. TERM.IN ATOR, in astronomy, a name sometimes 
Before they are all got in you will see the labourers in giver~ to .the circle of illumination, from its propei·ty of 
motion, and hastening in various dirertions toward the term mating the boumlaries of light and darkness. 
bre.aeh, every one with a burthen of morta1· in his. TERNSTROEMIA, a genus of tlie rlass and or<ler 
mnuth 1•cady-trmpcrcd. This they stick upon the breach polyandria monugynia. The calyx is five-parted; the 
as fast as they come up, and do it with so much dispatch corolla one-petalled, wht"el-shapcd; anthers thick at the 

~~: 1 f~~~:t~f 1~1~!~!t':~~;h~~=~~as~,;h::s:1~~~1~1~:~at:~~ !~~; i!~~~n~'\~~:~l~~;lie;.here are Hve species, ti·ees of 
anothrr; and you are m11st agreeably deceived, when, TERRA POND J:~ ROSA. Src BARYTEs 
after an apparent scrne ol'hur1·y and confusion, a regular TERR£ FILI US, son of the earth, a st~dent of the 
wall arist<s. gradually fiJJing np the chasm. While they unmws1t~ of_ Oxford, f1u·u~erly apptiinted, in puUlic acts,. 
:~~t!h~~t :~!1/~~t~d, almost all the soldiers al'e retired to make Jestmg and satyrical speeches against tlie mcm-

A renewal of the. attark, however, instantly changes ~~:s thereof to tax them with any growing cunuptions, 
thr ttct•ne. At e"·er•y stroke we hear a loud hiss; a1ui on TERRE-PLEIN, or TERRE-FLA.TN, in foi·tifiration, • 
tlu·. tirst. ~he la~ou1·ers 1'~111 .int~ the many piprs and gal- the top, platform, or horizontal sui·facr, of the J•ampart 
lc1·1c!ij with wlurh the bu1hlmg IS perforated, which they upon nliich the cannon aI'l' µlaced, and where the defcn: 
do so quickly that they seem to vanish, for in a few se- dl"rs perform their office. It is so called because it Jics 
~~~~~~~ =~·~~~~~li~·~da!l~eer:~.~~iers rush out as nume- level, li3;vi11~ only a little slope outwardly to counteract 

the 1·ec01J ol the. cannon. Its breadth is from 24 to 30 I>re~·ionsly to breeding, a \'cry surprising change takes rret;. being ternunate~ by the parapet 
011 

the outer side 
placr 111 tl1e \Jody of tlie que<·n or breeding animal. The and rnwai·dly by tlJe tuner talus. ' 
ab~~~·;•,;! this female, iu the 

8
t;rmes bellicosus es).leci- Tt:URELLA, or little earth, is a magnet turued of 
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a sphci·icnl figni·r, and placed so tliat its poles, equator, 
&c. do exactly con·cs1vmd with those or the wol'ld. It 
wa.s so first called hy GillJrl't, as being a just represen. 
talrOtl or the g1·cat magn etic glube we inhabit. Such a 
fo1·rclla, it was supposed, if nicely poised, and hung in a 
111e1·idian like a glulJc, would be turned i·nund like the 
ca1·th in 24 hours Uy the magnetic particles pervading it; 
but rxpc1·icnce has shown that this is a mistake. 

TERRIER. a ~nok or roll, wherein the several lands, 
either of a pri\.·atc person, or uf a town, college, church, 
&r. are llescriUed. It should contain the number of acres, 
aml the site, boundaries, tenant's names, &c. of each 
11iece 01• parcel. 

TESSELLATED PAVEMENTS, those of rich mo
saic Wlll·k, made of cul'iuus square marl.JI es, bricks, or 
tiles, called tesselre from their 1·rsemhling dir.e. 

TEST, a vessel used in metallurgy for aUsorbing the 
scorire of metallic bodies when melted. See Cu:eELLA
•rrnN, CHEMISTRY, and METALLURGY. Some of the 
Ge1'111a11 writers recommcndccl, both for tests and cupels, 
a sort of friable opake stone, called white spath, which 
appeal's to be a species of gJpsum, or of the stones from 
'' liich plaste1· of Paris is prepared. rrhe spath is direct
ed tu be calci11cd with a gentle fire, in a covered ve..,seJ, 
till the slight craddi11g, which happens at fi1·st, has 
ccasE'd, and the sto11e has falleu in part intopowdel': the 
\\hole is then reduced into subtle powder, which is pass
ell thl'Ough a fine sicn-, and moi.'-itenetl with so much of 
a weak solution of green vitriol as is sufficient for making 
it hold togcthn. Gelle1·t, however, fincls 1 that if the 
&tone is of rhe proper kind, which can be known only l:iy 
ti-ials, ca1cination is not necessary. Srhcffc.:w obsel'Ves, 
that these kind of tests are liable to softrn or fall asun
der in tl1c fire, and that this inconvenience may bore
medied by mixing with the uncalcincd stone some
what less than equal its weight, as eight-ninths, of such 
as hns l.Jeen already used and is penetrated by the scoria 
of" the leatl, ta.k .ng only that pal't of the ol<l test which 
appra1·s of a grecn-gl'('Y coliJtll', and rejecting the red 
Cl't1St on the top. 'l'esls or cupcls made of the spath are 
said not to require so much caution in nealing and heat
ing them as the common ones; it appears, however, from 
Scht'ffer·'s account, that they are less durable than those 
ma<le of the asl1es of bones, though grtmtly superior to 
those of wood-ashes. Vegetable ashP-s, whirh stand 
-pretty well the testing of .silver, can sr:a~·cely bea!' any 
g1·eat quantity of gold, tins metal rP-quu·rng a cons1dec:a~ 

~~ye~~:~~~~I~~· 'fi ~~<;h~~e th:1;~~~r~:l~~ ~~~i~~as;~:c~i:~~;l~: 
that it is not w·edful fo1· thr refiner to sc-arch for any 
otl1~1· materials; though tl1ose who wol'k off lal'ge quan
tities or ll~a<l, in ordu to gain a little silver or gold con· 
tained in it, ma." 11ussi'dy. in places rcmo ... ~ f~om popu

Jous cities, avail tliunsclves of substances s1mtlar to the 
spath ~\IJO\'C nwntioned. . • . 

'l'hr. test. fo1· itr-; greater sen11·1ty, 1s fixed in the mould 
in whirh it was fol'meil; whi<.h is somP-times a shallow 
n•ssrl made or crurilile.eartli or cast iron; more com
monly an il'On hoop, with th1·e-e bars arriwd downwards 
across the bultom, about two inchrs derp, and of differ
ent wi<ltl1s, l'rnm three or f11ur iuches lo fifteen or more, 
acco1·ding to the quantity of metal to be tested ~t onre. 
',I'he asbcs or earthy pow<ler, moistened as for making 

Jil 
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cope!<, n1•e pressetl down in the moul<\ so as to complet.,. 
Jy fill it, or 1·tse a little above the sides; \\itlt care ta 
make the mass equally solid, and to put in at once, or at 
least after the bottom has been pressed close, as mucb 
of the matter as \\ill be sufficient fol• the whole; for· any 
additional quant ity will not unite thoroughly with tha 
rest, but be apt to part from it in the fire. The edges 
are pared smooth, and a portion cut out from the midtlle 
with a bent knife, so as to leave a proper C<\\'ity; whiclt 
is smoothed by strewing svml) dry powder on the sur ... 
fare, and rolling on it a wooden, 01· rather a glass ball. 

'The 111·ocess of testing is often perfor·med in the earno 
manner as tl1at of cupellation: but where grPat quan ... 
titir•s of base metal al'C to be worked off from a little gold, 
i·e.coul'sc is had to a more expeditious methotl, that of 
testing before the bellows. 

An O\'al test is placPd in a cavity,. made in a heuth 
of a convenient hci,ght, and some moistened sand m· aslH·s 
1n·essf'rc1 1·ou1HI it to keep it steady: the nose of a bellows 
is direrted along the su!'face, in such a manner, that if 
ashes are sprinkled in the cavity of the test, tile bellows 
may blow thf'tr.J completely our: some hare an iron platw 
fixed bcfo1·c the bellows. to direct the blast downwards. 
rro kerp the surface of the test from being in,iuretl in put
ting in the mouth, some cloths OJ' pieces of papor are 
interposed. The fuel consists ~f billet~ of barked oak 
hlif! nn llie sides of the tr.st, with others laid crosswise 
on lhes<.·: the bdlows impel the Harne on the metal, clear 
tile su1·/'ace o_f ashes or sparks of coal, h~stcn the scori. 
ficatio11 of the lead, and blow off the scot·ia, as fast as it 
fol' ms, to one end of the trat, where it runs ont through a 
notch made for that. purpose. About two-thirds of the 
srorifie.d lead may thus be collected; the rest being pa1·tly 
absorbed by the test, and pa1·tly dissi1iatc<l by the arlion 
of tho bellows. Care must Im taken not to tn·gr the blast 
too strongly, Jest some po1·tion of the gold slwul<l be rar· 
ried away by the fumes impetuously foi·cefl off from the 
lead, and some minute particles of it e11tn11glcd and 
blown oH' with U1P- sr01·ire. 

TEST-ACT, a statute 25 Car. II. cap. 2. wllich requires 
all officers, both rivif and military, to take tlieoaths and 
test. viz. the sacrament. acco1·ding to the l'ites and ce1·e
monies of the church of England; for tl1e nrglect where. 
of, a pm·sou executing any office, mc11tio11cd in that sta
tute, forfeits the sum ol' 500l. recoverable by action of 
debt. 

TESTACEA, in the Linnrean system of natural his. 
tory, the third order of vrrmcs. This o:·del' compre
hends all shell.fish, arranged by Lir111reus untler thirty .. 
six genera. Shcll-fisli a1·e animals with a snft IJocly, 
covered by 01• incloscd in a fll'ln~ h~nl, a1)d stony llabita~ 
tfon, composed, according to their thn'e !=wpa1·ate 01·ders, 
J. or many p:nts which are rr-1.11grd lltHll"I' !ht• uamc of 
multi valves; 2. Of two puts, whirh a1·r. called l1ivahes; 
3, Of one part or piece only, which wr call uni\1 alves. 
These parts, pieces, or valves, <ll'e mol'r or less mo\'e
able at the animal's 11Iea"lurc. Tile animals indudri.J in 
these ha1·<l habitations ha\'C most of thrm the <ha .. 
racttrs of one or other of the gcne1·a ,·er-mium, and mi.;ht 
be reduced under the same genera "ith lhr mul111sra: 
but as these characters are frw, and thr slwJJ . ., \'Cry nu
merous, anJ dilferent in their· form anll st.ructun•, it will 
tend mol'e to make tui• vart or natural uisto1•y easy, to 
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lrrange the subjects according to the distinctious of the 
ahl'll!i them•wh·eg. There is this rarthet· cun~uleratton rn 
fa\··•UI' of this arrangement, vra. that the anamal'J the11_1-
seh es are rarely scrn, and never can be presrrved in 
rabi11el1i; "hel't·as the shells make a figure in them~ and 
gt'<'at 11umbc1·s have bet'n met with empty of the anima.1. 
'l'l1t' ge11t1·a cla!:isctl undc1· the several di\ isions of ti.us 

oi·~·.r ;;·:itivalves; chitun, lepas, phloas. B. Bivalves; 
mya, solcn, tclli1111, cartlium maetra, don~x, n11:1s, spon
tlvli1s. c·hama, at•ta, ostrea, anomia, myttllus, pmna: C. 
tinindns with a regular S(lire; ~rgonauta, uautalus, 
conus, t) p1·rea, bulla, rnluta, b_uccrnur~, ~tromlrns, m~
rcx, h·o(_ hus, turbo, helix, ncnta, haliohs. D. U111-
valVPs .,ithout a rrgular spire; patella, dentalium, se1•. 

lH1!i~'~t~~~~~1~I~~l~~l!;·in law, a solemn and authentic act, 
whe1·l'l1y a p1·1sun dcrlares :1is will, as tu the disposal of 
J1is rsta(l', 1:fft·cts, bu1·ial, &t. Sec" ILL. 

T~S~t'ATU.\I, in law, a w1·it in personal actions, 
whnc, if lht.> ddi:ncJa11t cannot be arrested nn a capias, 
in the rounty "lu:re the action is laitJ, but is rrtu1·ned 
non rst in,entus IJy the sht>riff, this \\Tit sl1all be sent 
into any oll.1c1· county, where such person is thought to 
br, or hue wherewithal to sat isfy the dcma111.I. ~tis 
callt>d testatum, bf'cause the sheriff has, 1Jcfo1·e, trstificd 
that the drfcllllant was not to be found in liis bailiwick. 

'l'~STI.£, in law, a word generally used in the con
clusiuu uf C\'C1·y \\Tit. whe1·ci11 the date is contained, antl 
bc•rius \\ ith tcste mcipsu, &c. in case it is an original 
\H7t; or, if only judicial, tlicn with tc~tr, narniJ1g tho 
chicfjustirc of the hl•11d1 w!Jence the Wl'lt issues. 

TES'! ES. Sec ANATO>JY. 

TESTUUO, tor·toisr, a genus of amphibia, of the or .. 
dcr nptilcs. rl'l1e generic character is, body def'endrd 
by a bony covering coat,rtl by a l1urny, scaly, or ro1·i 
accous integument; mouth "ithnut tli~tiuC't or in·opcr 
trrth, the 11ppr1· mandible closing o\o·er the lower. 

In no branch of natural history have morr rrro t•s pre
niled than in the attempt to tliscl'iminatl' with p1Tcision 
the sennl species of tortoisl's; the ge11l·1·cll sunildt'ity 
being \'rry great, anil the individuals ocrasiunall~ \'at·y
ing much in size, colours, &c. acrording Lo llir. 1hfl'trl·nt 
prriods of their growth. On the whulr, the a1111n,lls are 
best tlistinguished by the 1-ihapr, pattern ant.I roluu1·s of 
the shf'll, the form of the hrad &c. TIH'rc are 53 species, 
of which the most rcmarkalilr a1·r: 

Of land and fresh-water tortoises. 
t. Tustudo gr:eca, comnrnn tu1·tr1ist-. The common or 

GrN·k tol'toise is suppust·d to be a native 11r almost all 
th·· rountl'ies bu1·dc1fog on the MrditerTanran se:l; and 
is 1houglit to be mol'e frrr111t•nt in Grt•ece than in other 
rr~1ons. It is found in tin· srattl'l'rd ~u1·11pran island.s 
of the Archipelago, n11d in Col'~ica and Sa1·tli11ia. It 
ocnrrs likewise in llMll)' pl1rt1ot ul' Afrira. I u Greece, 
arrul'ding to For8kal, " it fq·ms an artirlr of loud; and 
the inhabitants oftt:n S\\ allow ll1r Ulm1d l't'l't•nt, and eat 
thr egg.-1 boiled, "hicli n1·c al111ut tl1e sizt• of tlioso of a 
pig«'lJll, foul' ur Che in uumb:·1·, and 11( a \\ lii1e cul our. In 
S1•ptembrr tlic animal l.it!rs ihl·lf untln .:.1·1 1u11d, and 
again cruPrgcs in Fcb1·uar.); Iii) ing it-;''.~.~ •11 Junr, in a 
•mall hule, 11bich it sc1·al~hcs iu su1uc sun11) •11ut, out 
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of w!iich, arter the first rains or Se1ite1nber,. the y~u.hg 
are hatchctl, which are al.Jou~ the size ofa "alnut: 1 he 
males of this srecies ar·c saul to fight often, bullln? at 
each other with such fo1·ce as to be heard at a co11~uJc. 

ra~~.:~!~~~:i';cngth of the shell or tl1is species is from 
six to eight inches, which latter mrasurc !t. rarely ex. 
cee<ls: the wright of the full-gt·own a111111al 1s about for. 
ty-eight ounces. 'J'he slwll is of an oval fo1·rn, r~frcmc
ly convex on the up1~er par~, and composcLI, a.s rn mo~t 
othei·s, of thirteen m1dill~ prnce8, and al.lout t\\CtltJ-fi\e 
marginal ones. The heads, is 1·athc s111all than. large; 
the C)CS smalJ and black; the mouth not rxtendmg ~C· 
yond the eyes; the urJJCI' part of the hend COl'Cl'Cd With 
somewhat il'l'rgular, toHgh scales, ~ucl lite neck "1th 
smaller granulations, so as to he flexibl e at the pleasure 
of t11e animal. The f('gs arc short, and the feet mode. 
rateJy broad, covered with strong o\'atc scaks, anti com .. 
monly furnished with four motlcra.tely stout claws on 
each; but this is a ri1·cumsta11u· "l1~c-h ca1111r1l be all.ow
ed to constitute a part uf the spe( 1fk cliantrter, sm.re 
in difJ°cl'ent indidd11:ds, citlir1· lro111 agr, or other cu·
cumstauces, these. pa1·ts are fo1111d to 'ary in number, 
there being sometimes th c chrns instcatl of four .on the 
fore fret. The tail is about the same length ''1th the 
l egs, 01· 1·athu shoJ"ter, ;rnd is cnver~d witl~ small sca)e~, 
and lrrruinates in a naked horny po111trd lip or pror<'ss. 

Tliis anim;.J li\'C'i to a mn3t cxt1·aordina1'.' n.;c; SC\'l'l':.l 
well attrsted rxamples being aUduced of ils lrn,·ing rnn
sitlrrablv excretlrd the pl'l'iod of a centu1·y. One uf 11ie 
most J'e1;1arkablc instantrs is thatuf a tortoise i11trnduccU 
irifo tlicarcllicpiscopal ga1·dc11 at Lambrtli, in tile time of 
archbishop Lautl, and as 11r::\r as can be collcctrtl from 
its history, about thl' year !6JS, which co11ti1111rd to li\'c 
there till the year li53, \\hen it was supposrd to h:wc 
pr1·ishc<l rat lier from accideutal ne.i;lcct on tl1c part uf tlu'.) 
gardener, than from tile mCl'c dll•ct of 01ge. 'l'lib to,·
toise has had the honour nf being com11u•rnon1ll'1l IJy 
Derham, and many uther writcr·s, antl ils slid! is pl'C· 
served in the lib1·a1·y of the p:tlacc at Lambeth. 

The general manne1·s of the to1·toisc, in a state of do
mestication in this counlJ·J, are rr1·y agreeably tletailcc.l 
by M1·. White, in his ldsto1'Y of Sdl.Journ. "A land
tortoisl'," sa)s .M1'. White, u wliirh has brrn kept thi1'ty 
years in a little walled cou1·t, l'ctircs under g1·ou11d al.lout. 
the middle of Nuvembrr, and rnme& forth again about the 
middle of Ap1·i1. When it fkst appears in the spl'ing, it 
discovers very little inclination fo1· food, but in the height 
of summrr grows voracious; and then, as tl1r summrr 
decJines, its appetite decJint'ifi; so that for tlic la~t wrcks 
in autumn it hal'dly eats at all. Milky plants, such as 
lettuces, tlanddinns, sowthistlcs, &c. arc its pri11ripal 
food. On the fil·st of November, 1771, I 1•t•m:u·krd that 
the tortoise began to dig the grouml, in nrtlcr to form its 
h) be1·11aculum_, whirh it had fixt•d on just bcsidr a grrat 
tuft of hf'patlcas. It srrapes out the ground with its 
fo1·e feet, a1~d tlm~ws it u1~ u~e~· its back \\ii II its hind. 
but the motion nf its legs is r1d1culom;ly ~11m, littlr r.x~ 
cceding the hour-hand of a dork. Nothing ran hr more 
assiduous than thi~ rr~aturc, night a1~d •la), in sroopin~ 
the earth, and forc111:; its .~reat liody 111tu tl1c cavity; l.lut 
as the noons of that s:·;1so11 prO\ed unusu,\lly wnnn antl 
sumiy, it was cooliuually inte1·ru11ted, anil caUcd for!h 
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by the h•at in the middle of the day; and though I con
tiuurd there till the thirteenth or Novem~er, yet the work 
r·emainctl unfinished. Harsher weather, and frosty 
mor11ings, wnultl ha\'C quickened its operations. No 
1111.1·t ol' 1t1:; behaviour C\'er struck me more than the ex. 
t1·cme timidity it always exprrsses with regard to rain; 
for thou.;h it has a shell that would secure it against the 
wheel of a load ed cart, yet does it discover as much 
solicitude about rai11 as a lady dressed in all het• best 
attire, shufiling awny on the first spriuklings, and run
ning its head up in a corner. If attended to, it becomes 
an excellent weather-glass; for as sure as it walks elate, 
and in a manne1• on tip-toe, feeding with great car11cst
nr~s, in a morning, so sure will it rain before night. It 
is totally a diurnal animal, aml never pretends to stit· 
after it ~ccomes dai·k. 

"The tin·toisc," adds Mr. White," like other reptiles, 
lrn.s an al'l>itrary stomach, as well as lungs, and can 
refrain fro1tl eating, as well as breathing, for a great 
11art of the year. I was much taken with its sagacity, in 
discerning those that do it kind offices: for as soon as 
the good old lady comes in sight who has waited on it for 
mo1·e than thi1'ly years, it hobbles towards its benefac
tress with awkard alacrity; but remains inattentive to 
strangers. Thus, not only "the ox knoweth his owner, 
and the ass his master's crilJ," but the most abject and 
torpid of ~eings distinguishes the hand that feeds it, and 
is touched with the feelings of gratitude. This creatu1·e 
not only goes under the earth from the middle or Novem
ber to tho middle or April, but sleeps great part ol the 
summc1•: for it goes to bed in the longest days at four in 
the al'ternr1011, and often dues not stir in the morning till 
late. llesilles, it retires to rest fur every shower, and does 
nut move at all in wet tJays. When one reflects on the state 
of this strange being, it is a matter of wonder Providence 
should bestow such a seeming waste of longevity on a 
reptile that appears to relish it so little as to squander 
away more than two-thirds of its existence in a joyless 
stupor, and be lost to all sensation for months together 
in the profoundest or all slumbers! Though he loves warm 
weather, he avoitJs the hot sun; because his thick shell, 
when once hratcd, would, as tile poet says of solid ar
molll', 'scald with safety! He therefore spends the more 
sultry hours under the umbrella of a large cabbage leaf, 
01· amidst the waving forests of an asparagus-bed. But 
as he avoids heat in the summer, so in the decline of 
thr year, he improvt.•s the faint autumnal beams, by get
tin"' within the rcHection of a fruit-tree wall; and though 
he l1as never read that planes inclining to the horizon 
1·rreh c a greate1· share of warmth, he inclines l~is shell 
b) tilting it against the wall, to collect and admit every 
frrblc 1·ay." 

2. Testutlo marginata, ma1·ginated tortoise,. The ge
nci·al coluu1· of this animal is a dark or blackish ba); the 
middle ur co1wcx part of the pieces. com.lmsing .the disk, 
being mm·e or less dashed or ~ar1ed~ in an ll'regular 
ma1111r1', with yellow: the ruargrnal p~eces are .als_o va
rir~ated witli the sam6 colour, \\Inch preclonnnatcs 
chiefly on the hindei·most or widest tJivisions, which are 
pr("tty 1li"'ti11ctly htriated or furrowed,. and from thrii• 
p eculiar width or dilatation form the r liirl" pa1·t of the' 
s11 ··<·i fic cl1aract("r. The undl•r shdl is or a pale yellow 
colour, cacli tlivision bt!111g ma1·kcl.I on its uppe1· cummis· 

sure by a transverse blackish band, running into a pair 
of pui11trd or subtriangulai- prucrsscs, cxtt·nding nearl7 
to the next or inrerior division. The outline or tbe shell, 
if ,·iewed from above, will be found to be much longer in 
pi-opo1tiun than that of the te8tudo gt ;eca, accompanied 
by a f-iliglit contraction or sinking in on each side. 

The true native country of che animal seems nut very 
«listinctly known. Mr. Schoe11r is inclined to think it an 
Amerii·an species. 

s. Tcistudo Jndica, Indian tortoise. This very large 
terrestrial species, which is omitted by Linnreus m the 
twrlflh edition of the System a N a1u1·;e, was fil·st described 
by Perrault in the H istnry of Animals pu~hsl1ed by the 
Royal Aradrmy of France. The spC"ci111en was taken on 
the coast of Coroma11del, and measu1·cd four f'cct a11d a 
bRlf from the tip of the nose to the tail; and its height or 
couvexity nas fourtc<'n inch<'s: the shell itself was three 
feet long and two bl'oad, and, like every other part of the 
animal, was of a dull-brown colour: the shieJd consisted 
of a lar·ge and dissimilar pi<'re, and the edg(>. on the fore 
put was rather reflrrtrd, fol' the easier motion uf the 
animal's head: the head \\as seven inches Jung; the 
mandibles serrated, and furnished with an addahoual 
internal row of drnticulations: the fore legs were nme 
ind1es long: the fore fret untJivided, thick, and armed 
with five blunt cla\\S: the hind legs were eleven inches 
long; the feet tetl'adact) to us, and armed with four claws: 
the tail six inches thil'k at the bctse, foul'tecn inches long, 
and terminatetJ by a horny rut'ved process. 

4. Tcstudo luta1·ia, mull-tortoise. This, which is sup
posed by the count de l:epcdc to be the tesllldo lutal'ia 
of Linnreus, is said to be extremely common in many 
11arts of Eu1·01ie, as \\ell as Asia, being found in India, 
Japan, &c. 1t is, in general, not more than seven or 
eight inrhcs long l'rom the tip of the nose to that of the 
tail, and about tlil'ee or fou1· inches in breadth: the disk 
consists of thirteen pieces, wliich are striated and sligbt
Jy punctuatt'd in the centl·r, antJ along the middle ra11ge 
runs a longitudinal carina: the ma1·gin consists of t\rnnty .. 
three pieces, bordered with slight strire: the colour of 
the shdl is blackish, more or less deep in different spe .. 
cimens, and the general colour of the skin itself is similar: 
the feet are webbetJ, and thel'e are five toes l;durc, and 
four brhind. Like other tortoises, it sometimes utters a 
kind of broken or interrupted hiss. This animal is, 
according to C1·prdc, no where more common than in 
Fl'ance, antJ is particularly plentiful in Languedoc, and 
in many parts or P1·ovence; and in a lake of about half 
a le<igue wide, situated in the plain of Dunnce, were 
fuuucl such vast f)uantitirs, that the neighbouring pea· 
santry wne in a manner supported by them fol' more 
than thr·er months togt!ther. 

Though this species is aquatic, it always lays its eggs 
on land; digging fo1• that purpose a hollow in the ground, 
and covc1fog the eggs \\ ith the mould: the shell is Jess 
soft tlia11 those of the sea.tortois<"s 01· turtles, and the 
colnul' kss unil'urm. When the young are fil'St hatched 
they measure about six line! in diamt'ter. This animal 
walks much quicker than the land.to1foisr, c.spfcially 
wl1cn on evt>n ground. Jt gruws for a lung linH't and has 
been k11m\.n to live mOJ'e than l\\t.' ntJ-fou1· Jea1·!'.I. The 
taste \\hit •1 it has for small SI' ails, and surh kind of 
wingless insects as frequent the neighbourhood of the 
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waters it Inhabits, mak.,;, it useful in a garden, which it 
ddivers from noxious animalq, without doing any mis
chief itself. Like other tu1'toisre, it may be rendered 
d mci;tir, and may be kept in a bason or recrptacle of 
wster,so contrived on the rflges as t11 give a ready eg1·ess 
to it when it wishes to wander al.mut for prey. The count 
de Crpede adds, that though userul in gardens, it is 
found to be a\ ery troublesome inmate in fi&h-ponds; at
tacking and drstrO) ing tl1e fish: biting them in such a 
manner that they bccomr rnfreblrd by loss of blood, and 
then dragging them lo the lrnttom and dcvuu1'ing them; 
leaving only the bo11cs aud some of the cartilaginous 
parts of the head, and somelimes the air- bladd~r also, 
which floating on the sul'fart·, give notice or the enemies, 
with "hich the poml i .. iufesll'd. 

5. 'I.'estmJo picta, paintrd tortoise. The J'emarkable 
colours of the tthicld uf this spt·<·ics are suGicieut to dis
tinguish it from all others: the slH'll is of a smooth sur
face, of a Uattcnetl or but i-ilightly convex form, and of a 
chrsnut-bruwn colour, pair!' or dal'ker in tliffcrcnt indi
vidual~, ft.ud consisting, as usuMJ, or thir'letn segments 
each of which is of a fo1·m approaching to squa1·e, and 
pretty deeply edged or bo1·de1·ed wi 1 h pale yellow: a 
stripe of the same colour al~m runs down the middle o[ 
the dorsal segments, while the marginal pieces, which 
are twenty-five in num1Je1·, are each mat'ked by a semi. 
oval spnt of the same colour at the edge, surrounded l.ly 
two, or sometimt•e by three yellow bands, following the 
dil'cction or the fil·st-mentioned spot, and thus forming so 
many st'mi-eliptic yelluw zones or stripes on each piece. 
The neatness and accuracy of these, as well as of tho 
yrllow bo1·dC'rs on the large or middle segments of the 
shell, va1·y. as may be supposed, on diffcrC"nt individuals, 
and in grne1·al SCt'm most distinclly cxp1·essed on the 
smallest SIJf'Cimcn.q. Thi~ may be considered as one of 
the middle-sizt•d tortoises: the shell measuring frum four 
to six inches iu length, or ~omewhat murr: the heact is 
modcraMy small, and covered \\ ith a smooth skin; black
hli above, but )'ellO\\ on the sidt·s and unde1· part, and 
very elt•gantly streaked iu a longitudinal dirertion. with 
scvc1·al double l'ows of bl ark strt'aks: the legs are blark
ish, and markt>d \\ ith two longitudinal yellow stripes: the 
c)aws arc sharp and Jo11g, those on the fot'e feet five in 
numbrr, and those on tile hind feet four. The tail is 
blackish, sraly, muduatt•ly sharp-pointed, and marked 
on each side with J elluw strraks. Jt is a fresh-water 
sperirs, and inhalJits slow and deep river .. in North 
America. Jn clear sunny wrather these animals a•·e 
said to a.f1sembll' in multitudl·s, sitti11g on tlir fallen trunks 
of trees, &tones, &c. and immetliatel) ph111ging into lllr wa
ter_ on the least distul'l.mnre. They arc said to swim very 
11w1ftly, but to walk slowl,; to be aUfr t.i c;mtinue many 
hours en1ir1·ly beneath the water·, but not to survive many 
daJS if kr11t out of thr11· fa\•our1te t>lrmeAt. T'hry at·e 
\'rry "oradous, dretl'Oyi11g durkl111gs, &r. wliich they 
seize by the feet, and d1·ag undt"t' \Htter. 'l'hev a1·e sume
timrs ""rd as a fooc..I. 'l'lie tol1u11·. as has 

0

b1·rn al.love 
obsnHd, ,·ari1·s; being sumf'tinw!i of a bla1· ki1ih brown, 
at otht>r timrs of a 1·rddish d1f'~nut; thl' yrllow marking"i 
arr al.,.n t•ith1·r 1Htle 01· der1• in d1ffl'l'l'nt mdi,·iduals. a;1d 
eom•·timr\ \\.hiti~h: the i111't·1·111r •i r undrr <"dg1·~ ot thr up 
prr slwll, nc. '"'II a"i th,· 1q11n 1 r1lgr~ or c·11111mi<1su1•po, of 
tho lo\\ er, are eh:gauty streaked wllh black, as if arlili-

cially painted, and thi• variegation is continued over the 
skin ol' the sides of the body. 

6. Trstudo elegans, rlegant tortoise. The animal 
described and figured by Seba, under the title of testudo 
terrestris ceilonira rkgans minor, iii a small lan<l tor. 
toise, \\itli the shell nea1·ly circular in its outline, and 
about two inchrs i11 length: its colour is a bright yellow, 
its surface apparrntly smooth, and at each of the com
mis,sures 01· joining.i;; of the pieces composing the clisk is 
a large O\'al, or J'ather lt>af-shapt>d, black or da1·k-brown 
transverse spot; thr pattern formiug three rows of trans
verse spots do"'n the <lisk; anti at the upper junctures, 
or those where the ultimate pkces of the dis" join those 
of the mugin, is a bl'Oad spot of h more fasciated fol'm: 
there arc also two 1·ather i1·regular or slightly flexuous 
black lists running down the shell, between the rows of 
spots: the marginal pieces are each marked by a trans~ 
verse black belt or zone. thus forming a spotted edge 
round the whole: the hracl appr·ars to bt' short and thick.,, 
and covel'ed with small scalrs: the fl'et short, strong, sea. 
ly, anc.l un\\ehbcd, as in other land-tortoises, and fu1·nish
ed with five claws on each: the tail very short. Noth· 
ing particular seems to he known of its history. 

7. Testudo tric31'inata, trirarinated tortoise. This 
agrees as to shajlC anc.l otl1rr particulars with Linnzus's 
description of his 1\ orbirularis. Its size scarce exceeds 
that of a large walnut; its colour is blackish; the shell 
consisting of thirteen scutella, each row rna1·kcd on the 
middle by a longitudinal carina, and wrinkled with sev
e~·al lateral furrows and roughish pointR; the marginal 
p1.eces are twenty-three in nambt:Tj the head is lar·ge, and. 
ol a b1·own colour, variegated on the RideR with white: 
the Jcgs short, strong, and coverl•d with a scaly skin: on 
t~1e fore feet are five distinct toes, connected to the very 
tips by a web, and terminated by so many sharp, crook
ed claws: the hind feet have only four tors, with sharp 
claw~, and connected also by a web, with the appearance 
of a. small unarmed fifth ur spurious toe; the tail is short, 
c~n1c~I, scaly, pointed, and but little exceeding the mar. 
gm of the sbell in length: the under shell is yellowish, 
spotted, and Val'ied with brown. See Plate cxxxvn. 
Nat. Hist. fig. 598. 

s .. Testudo scabra, rough tortoise. The shell of the 
spenes quoted by Linnreos in his description of 1'. sca
br~ is figured iu its natural size in the wol'k of srl.la, whu 
~flinus that it ~cvt>r g1·ows larger than re11rese11tetl in his 
figure; measu~·rng a~out two inches and a half in length, 
aml nea1·two rnrhes 111 bt·r-adlh; bring of a cordatcd fig
u1·e. or somewhat pointed at tlw bottom. Its colour, aC
coi·ding to Seba, is light 1·eddisli. prettily varit·gated 1 • 

the lirad and slu•ll with white li11es aud spots, in a kinu 
or flamy or• wavy paUrrn: the fe1·t are marked with •·ed 
spl't ks, and have each tive toeR with slnu·p claws: tho 
head IS vr1·y p1·0111inent, anc.l tile r.)l'S small: down the 
back uf' tile disk .art! l'qu·e~ente~I in St·IJa·~ e11g1·aving 
th1·e~ vc·r): ~unsp1r 11 ous wl11tl' lrnt·s or ra1·111re; so that 
1hc tlllc of trll'annata would apply to U1i•1, as wtll as to 
the spccirs so dt>numinated by Ml'. Sr hoepf. 

. 9 _Tr~tu~lo fe~ox. fi<'l'r e tortoise. This l't'markablc .i;;pe
r1rs IS J1 <, t111gu1shlc.l b) the UllUS11al 11atu1·r o( its shield 
\\ hit.'11 is hard 01· osseous on the midc..llt· pa1·t onlJ \\hi)~ 
tlw t·tlgrs _g1·ad.11alll'.' c..lt'genel'Rl.i' int·1 a ftPxilr <·ui·(acruus 
verge: tlus sludd 1s ohscurely marked "ilh five or six 
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transverse hanils, and granulated with small warts or 
'(lfomincnces, whi d 1 gl'a1l11ally eulal'gc as tliey appl'Oarl1 
thJl leathery 01· flexible edge: the head is ratl1er small, 
and ot' an unusual shapr, being somewhat trigonal. "ith 
the snout very much Jengtheued, and the upper pa1t 
tfra\\n out into a subC'ylindl'ic fot·m, terminated by the 
nostrils, ant.1 pl'njecting much beyond the lower mandi. 
hie: the neck, \\hen rcl1·acted, a1)pears very thick, and 
surrounded by many wreaths or folds of skin; IJut \\ hen 
exerted, is of very great length, so as nearly to et1ual 
that of the whole shell: the ll•gs are short, thick, and 
covered with a wre:1thrd iskin: the fret arc all furnished 
with strong and IJroatl w1·b1', connecting the three last 
toes of each; the thrt•e first nn each font are furnishell 
\\ ith p1·etty strong claws, but U1r remaining one~ are un. 
armed; and besides th~ real 01· pr1>})1't' toes, the1•e arr two 
spurious 01· additional ones on tMe hind. and one on the 
fore reet, Sel'\'illg to strength('ll and expand the Wf'b to a 
greate1· degrre: the tail is shnrt, poiutefl, am1 curviMg 
inwards: the eyes arc ,·e1·y small and round. The colou1· 
of this animal on the upper parts is a deep-brownish 
e>livf", and on the under parts white; the shrll boing 
marked IJcneath in a very ell'gant manner, with ramifi
cati ons of vessrls llispnsl.'d upun it. 

This species is found in Pennsylvania, Carolina, &c. 
&c. and, contra1·y to the nature of most others of the 
tribe, is possessed of very considerable vigour and sw\ft. 
ness of motion, spriuging forwards towards its assailant, 
when distu1·bed or attacked, with great fic1·cencss and 
alacrity. Its length is about a foot and half, or more, 
and ils breadth about fifteen inches. It was fi1·st de
scril.led by Dr. Garden, who comnrnniratcd it to Mr. 
Pennant, by whom it was introduced into the Philoso
phical Transactions. A specimen examined by Dr. Gar. 
den weighed twenty-five pounds, but it is said to grow 
so Ja1·ge as to seventy pounds. The indh·idual mentioned 
by Dr. Garden laid 6fteen eggs during the time it was 
kept, which wel'e exactly spherical, more than an inch 
in diameter, and fifteen mol'e wel'e found on dissection. 
Its flesh is said to be extremely delicate, bring equal, if 
not superior, even to that of the green turtle. 

The great suft.billed turtle, described by Mr. Bar
tram in his Travels, appears to be the same with this. 
It is said by Ilartt·am to be of a flat form, two feet and a 
half long, and a foot and a half broad: the shield soft 
and cartilaginous on each side, anll this part sometimes 
becomes gelatinous on boiling: the fore and hind pat't of 
the shield is beset with round horny warts 01· tubercles~ 
the stemum or under shell semicartilaginous, except on 

"the middle, where it is bony: the head large and clubbed, 
and of an oval form: the nose extendec.l, tl'uncatcd in the 
manner of a hog's snout: the eyes large, and seated at 
its base: mouth" ide; the edges tumid and wrinkled, and 
bearded Uy several lung pointed warts orp1·ocrssrs, which 
are extcnsile at the pleasure of the animal, and give it 
an ugly and forbidding aspect. 1111" Ba1'(1·am's 6gure 
also represents the throat anti part of the neck as fur
uishe<l with similar warts. Mr. Bartram add;;, that it 
is fond of the muddy parts of rivers, &c. hiding itself 
among the roots and leaves of water-plants, and thence 
springing on its prey, stretching out its nerk to an in
credible length, and seizing with woncle1-ful ('elerily young 
birds, &c. ~c. lt i~ fouool ill a.II t~e i·ivers, lal>ts1 a111!. 

pools, of _E!ast Florida, weighing from thirty to forty 
Jiuu1Hls. I he wa1·ts or processes on each side the nt.•ck 
may constitute perhaps a sc.xual dilfercnce in this spe.1o 
rles, s111ce they are not to be found in that dcsnilml by 
D1·. Gao·<len and lilt'. Pennant. See Pl. CXXXVI. Nat. 
Hi•t. fig. S96. 

1 O. Testutlo serpentina, snake tortoise. This speries 
first describe<l IJy Linnreus, appears to have bre11 ni·; 
obscurely known; having IJeen Ugurrd in no work of 113• 

turfll histo1·y till it was introduced into ~fr. Schorpl"'s 
publication. It is a native of Not'th Antrl'ica, \\lu•i·r it 
inhabits stagnant waters, growing to tl1c wei.~lit of fif. 
teen 01· twenty pounds, and even more, aud p1·rJ iirg un 
fish, dl~cklin~s, _&c. &c. seizing.its_pr('y \\itli gn•at force, 
sti·etch111g ot1t its neck and lussrng at the same time. 
\Vhate~'e1· it seiz~s in its mouth .it holds with gl'<'al force, 
and will sull°eo' itself to be raised up by a stick ralhct 
than quit its hol<l. The head is large, depressed, tria11 • 

gula1·. and covet·ed with a scaly and warty 8kin: the or
bits of the eyes are oblique; the mouth wide; the mandi
bles sharp; the neck covered by scaly warts, knd appear .. 
ing short and thick \\hen the animal is at rest, but \\hen 
in the act of springing on its prey, is stretrhed out to a 
thio·<l part of the length ol' the shell: the toes of all tl1c 
feet at·e distinct, but connected by a web; anti aJ'e the 
in numbet• on the fore feet, an<l four on the hind; alJ 
a1·med with claws longer than the toes themselves: the 
tail is sto·aight, and about two-thirds the length of the 
shrll; at is rompressccl, attenuated, and crested on the 
upper part with sharp bony scales directed batk\\ards 
and gradually decreasing to the tip, wh:Ie the sides and 
1111del' part arc covered with smaller scales: the under 
part of the body is covered Uy a loose, wrinkled skin, 
beset with smallish soft scales and granules: the shell is 
slightly depressed, of an oval fo1·m, and consists of thir. 
t<'en 11ieres in the disk, each of which rises behind into a 
kind of p1·ojection or obtuse point, and is pretty strongly 
radiated and furrowed ill Uiffcrent directions; the gene
ral colour of the whole is a dull chesnut·bl'Own, liglottr 
or paler beneath. 

This animal conceals itself in mmldy waters in such a 
manner as to leave out only a vart of its IJack, like & 
stone or othel' inanimate object, IJy which means it lhe 
more easily obtains its prey. Mr; }lrnuant. in the sup
p)t'ment to his Arctir Zoology, mentions this as a new 
species, m11Jp1• the name of serrated tortoisf'. In New 
York it is known by the title of the snapping tortoise. 
Linnreus seems to liave been mistaken in sup1wsing it a 
native of China. 

Sea.tortoises, or turtles. 
The marine tortoises, 01· tu1·tles as they are commonly 

callrd, arr distinguished from those of the preceding di· 
vision by thrir vcr·y ]arge antl long fin-shaped feet, in 
which a1·e i11cl11sed the bones of the toes; the first and se· 
concl alone on each foot being furnished with visible or 
p1·1~<"ctin~ daws, the others not aJIPearing brpmd the 
edge. The sliirld, as in the land-t01'toises, ronsists of IL 
stro11g bnn) -con1·ing, in l':hich are imbedded the rib_s, 
and which is coated externally by hard horny platrs, rn 
onr 1.u· two s1H'rit•s much thicker or stronger thau those 
of the land-torLOises. 

t. Testudo ro1'iacea, cnriaceous tu1·tlc. Of all the 
Jllal'ine to1·toises tbii ap11eal's to grow to tbe largest size, 
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,lla"ing Leen sometimrs seen of the length of eight feet, 
and of the weight of a thousand 11ounds. It differs from 
tl1c rest of its t1 ibe in the fol'm ufits body," hich is long· 
er in proportion, an<l still more in its external cove1'ing, 
wltirh, instead of being of a hot·ny na1ure~ a'i in othe1·s, 
i9 of a substance l'Csemhling btrung lt:athe1·, mal'krfi 
over the whole sul'facc into srnall, o\Jscut'('ly s.ul.ihrxago
nal and pentagonal subdivisions or lilwationc.i, wliicl1 do 
not take away from the general smoothness of the sur
face. .Along tbe whole length of tl1iS C0\1e1•ing or leath
ery shield run five distinct, strongly prnmiuent, tul>er
culated l'ihs or 1·idgcs; and indeed if those wl1irh bnrder 
thf' sides are taken into the account, we may say tlwre 
aro seven rillgcs nn the shif'h1. Th£>re is 1w under or tho
racic shell, so that the animal might fn1·111 a clistinrt ge
nus from the rest of tlw to1·toise tribe. 'l'lic hrad is large, 
anti U1e upper mam1il.lle notched at the tip in such a man
nel' as to give tlie appMrancc of two lar·gc teeth 01· 1n-o
cesses, hetwren which, when the mouth is closrd, is re
cei"ecJ the tip of the lower mandible. 'J'he fins or legs 
arc la1·ge ancJ long, and covered with a tough leathery 
skin: tile tail is rather short and sliaql-pointed. Tile 
gene1·al colour of tlie whole animal is dusky brown, 11a
lcr beneath. This singulal' species is a nati\'c of the 
Metlitc1Tanean sea, and haR at tlifferent periods lJeen ta.
ken on tile coasts both of France and England. lo the 
m1rnth of August, in the year 1:'"29, a spr<..imen was ta
ken about t..l1ree leagues from Nomtz, not far from the 
mouth f)r the 1·iver Loire, aud "'hich measm·ed seven 
feet one inch in length, three feet se.ven inclws in breadth, 
am1 two feet in thickness. It is saicJ to haYc uttel'erl a 
ldrlrous noise when taken, so tbat it migl1t Le heard to 
the cli~tance of a quartel' of a league; its mouth at the 
same trme foaming with l'<tgc, aud ('Xlialiug a. noisome 
vapour. In the yrai· 1778. a specime11 was taken 011 tile 
coast of Lang11e1loct wl1icll mcasu1·ccl sevrn feet frvc in
ch('s in length. In July, I 756, one was tak<'n on 1 lie 
coast or Cnrnwall, '' hich, acconling to D1·. Bol'lare, 
H mrasured six frrt nine inrhcs from lhe tip of the nose 
tn thr rud of thl' shell; ten fret four inchrs from the ex
ti·rrnitil·s of the fol'e fin'> extencl('(l; and was :uljudgrd to 
wt.·i~h rii.;ht l11111lli·rd Jlriuntls weight." The fine spcri
mrn lat cl) in U1e LrH1·ian Museum was of simi1al· "eight, 
and "·as takr11 nu tl1t>. roast or Do1·srtsliire. 

'J'l1is sprcil's i"i f'n11111l not only in the Europran seas, 
hut in thnst· t)f' South Arnrrica also, and Occasionally 3)J· 
pea1·s al1ont snmr of thr African coasts. 

Accordi11,; tn C('p<>M, the coriaceous tortoise is one of 
tho~e will! \\ hirh the G1•rt.·ks W('re wrll acquainted, and 
Im supposrs it tr• have l1crn tlic specirs pal'tirnlal'ly used 
in thr ronsfrudion of tlte: anri<'nt lyre or ha1]1, wl1icl1 
wa'4 at fi1·st rnmJHlSl'd by attaf'!ling the st1·i11g:s or wil'<'B 
to 1hl" l-llH'll ursumr rnal'ine tortois('. We may alld, tl1at 
thf' J'ihs 01· p1·0111illl'IH'Ps Oil the bat k of the sl;ell [Jc~\I' an 
ohscul'e r·esemblanrn to th1· sti·ings of n harp, and may 
}rn.vr su~gr·stl'd 1111· name of lull1 or !) rr, by wl1kh it is 
ralll'tl among till' Fl'rnch, rxduc;ive of the use to "hich 
the~lll'll wns ancit•ntl) :q1plird. 

'l'l1e coriaceous tm·tuist'. say., Mr. Pr11na11t, is r<•11utcd 
to bt• rxt1·rtnl'I) fat, hut the Oesh roar'Sl' anti Uad: tlie 
Ca1·ll.1111.;ian"i, hrmt'\'C'l'. will <'at nn other speci1's. 

Jt may lie ailllf'd. tl1at the "lllrtll sea . tortoise drc;rrihcl! 
by Mr. l'cnnu.nt, in the Plulosuphical Transactions for 

the year 1771, is e\'idcnUy no other tlian !he yonn~ of 
this animal. See Plate CXXXVI. Nat. llist. ft.'>· ;J95. 

2. rrestudo mydas. Tl. c g1·ern tul'tlc, 80 IHllllt'd, not. 
on account of irs being externally of that colouz·, but 
from the green tinge which its fat frequently exhibits 
when tlle animal is taken in ils highest state of prrrec .. 
tinu, may be considered as onr or the la1·gest of this ge~ 
rtH~, often measuring above fin fertin length, and weigh ... 
in~ more than five or six hundred pounds. Its shell is 
of a ~omewhat !wart-shaped f'orm, 01· pointed al the ex .. 
trrmity, and consists of thirteen dorsal segments or di~ 
visions su!'rounded by twenty-five marginal pieces. Its 
culo111' is a dull palish-b1·ow11, mo1·e 01· Jess variegated 

~V~~ll i::~:~t~u~n~~::~il:~l~:it~i~t II~~ e}~~:~~;r~11% tl~~:~j ~~:1i~ft 
tliat of the T. imbl'icata, or hawk's-bill turllet wlaicl1 af. 
fo1·lls tltc tortoise-shell use<l for ornamental purposes and 
in va1fous manufactu1·es, haYing neither sufficient 
strength nor beauty; Out so mur.h is the flesh esteemed, 
that the inhabitants of the w·est Indian islands ha\'C 
long considered it as one of tile most excellent articles 
of food, and have gradually succeeded in introducing a 
similar taste among some of the European nations. In 
our own country in particular it is in the liiglicstcstima
tion, and is fPgulal'ly imported in considerable fJUanti .. 
ties to supply the luxury of the mrtropnlis. The intro
duction of tile green tul'tle as an article of luxury into 
England is or no very <listant date, and pcd1aps can 
hartlly be trancl much farther tl1an aliout fifty 01· sixty 
years liackwal'll. In reality, so little was tile nature of 
the sea-tortoises understood liy the Europeans IJefore 
that pe1·'iod, tl1at the ditfc:ent kinds wt>1·e in general 
confounded by navigator.-;;, whose acrounts rr)aliYe to 
thc.ir character as a food varietl acf'ort.ling to the sprries 
~In.ch they happened to take for t·hat purpose; so11w in
s1s~ing that tile t1~1·tle w~s a cmu·se and unpalatalJle diet,· 
while others considered 1t as of the higlicst rlrgree of 
excellt'nce. 

"Of the sca-turtks," says CntrsfJy," the most in re
qurst is the green tm•tk, whi ch is esl t• emed a most 
w!ioksome and dr1icious food. It 1·eceiHs its name fa-11111 
the rat, whicli is ofa gi·t•rn cohur. Sil' Han'> Sloa11<' in .. 
forms ust in his His.t(11·y t!f Jamaica, IJiat forty c.;! 0 , 1ps 
ai-c employed Uy ~he 111h alHtan ts of Port ll 1yal, in Jamai
c~, fo1'.thc catclung them. Thr m arkd~ arc thcr(• sr1p
phrd w~th turtle as 0111·s are with U11li· her's mrat. The 
Bal1am1ani; carry many of them tn Carolin · .• wlwa·(' they 
tnrn tu ~ocH.1 ~r.count; llflt lit·cause that pll'tlriful t'nuntry 
wants prov1s1011s, but they a1·c esteem et.I th ••re ai;; a i· :u·i
t.)'., and for the dt·li~ary of their ilesli. Thry frrd nn a 
k111d ofg1·ass, g1•n\\lllg' at the bottom of 1lic sea, com .. 
manly raill'd tul'flc-gr·ass. The inhalJitants or the Ua
l~nma. islands, by ol'~e11 p:a d ice, are Vt'l'Y CXJH>1·t ~lt 
< atrhin.g ~ur~ll's, part\c11la1·l.r t.!ie ~1·c e n turtle. In AJll'il 
!~.1ey go, 1~1 h~t1e.l10:'l.ts. to C~ha rind o.the1· !1ei,i;hbo1 11·ing 
ll<i.lands, "hr1 c, 111 tlH' en.•11111g. espt•rially 111 m•1oulight 
nights, thC'y watch. th<> goin.~ ;wd IT1t1r11ing uf tlie 1'ur. 
tic to ~nd from thcu· nt'sts, at" !iirli time tlu~y turn tltem 
011 tl.1c1r ha1·ks, where t~1ry 1C"an thc111, ant.I prurC'Ccl on, 
tu1·1~111g alJ thl'Y meet: ll\I' thry ra11 ,11t grt 11n tlwir reet 
ag~rn when on re tm·nrd. S lnll' arr St1 hu·ge tha.t it re~ 
quu·rs th1'f'P nwn to turn 011e of' tlir111. l'he "'av IJv whirh 
the turtle ""e most commonly taken at the UahaJna is. 
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land• ,. by sfrikino; them with a small iron prg or two 
inches long, 1rnt in a soc-ket, al tl1t' encl of a staff of 
twdvc feet lung. Two men usually SLl out fol' this 
,\.Ol'k in a little light boat ur cat1ul', one tu row gently 
and steel' the l>uat, while the otltel' stands at the liratl 
with hi!i st1·1ker. The tu1·tle are somct1111rs discoverctl 
by their aw1111ming with theil' head and bark out of the 
water, I.Hit the> are ofteu discoverrd l,t ing .t.t the Uottom, 
a filthom or more tlct·p. H a turtle pt'l'l'CI\ ts he is d1s
con1·cLI, he starts up to make his escape: the men iu the 
boat Jh11·suing him, emka\'our to keq> ~iglit of him, 
which they often losr, and recover again by tile turtle 
putting his uosc out of the water to l>rrn111e: thus tl1cy 
pursue him, one paddiug 01• rowing, whtlc the othe1· 
stands l'Cady \\ ith his st1·1ke1·. It 1s !-.tHllt'ttmcs hair au 
hour b1.:forc he is ti1·cd: thcu lie sinks at 1111\'e to tht! bol
tom, wliil'h gives th1·111 an opportumry 1.1f strikiug him; 
which is by jJicrcing him wilh an it·ou lH'g, wllkh slips 
out of the sol'ket, but. is fasteueli wi1h a :otT1'iu5 to the 
pule. lf he i'i spent und til'Ctl by being luug pursued, 
)w tamdy sul.Jmits, when struck, tu he taken rnto the 
boat or hauled a:,lwre. There 1t1•e men wh1• by dh ing 
will get un their backs, aml b,Y vrcss111g down thcu• 
J1i11d Jrnl'tS, and rnismg the for1:-.pa1·t of them l>) force, 
bring them to the top of the watca·, while another slips a 
noose about their necks!' 

Though the green tut·tle is a native of the West In
dian shas, yet it is sometimesJd1·iven by storms out of his 
usual residence, and instances have occurred 111 which it 
has been taken on the coast of Europe. An nccu1·1·e11ce 
of this kind is said by the count de Cepede to have hap
pcacd in France, a turtle lrnving been taken at Dirppe 
in the ) ~ar 17 52, which weighed between eigl1t ant.I nine 
JnmdrecJ pouuc..ls, and was almost six feet in length, and 
fou1· '' ide. It may, however, be doubted whethel' this 
animal was nut l'athcr a caretta 01· log·gerhead, than a 
green turtle. AnoLhel' of stilJ largm· ~ize, is also said 
to have been taken on the coast of France, about two 
years afterwards. 

" The :,ea-to1toise, or turtles in general?' says Ca
tcsby, "nrver go on shore but to lay their eggs, which 
they do in April: they then crawl up from the sea above 
the ftO\\i11g ul' high waler, and dig a hole above two 
feet deep in the saud, into whlrh they d1·op in one night 
above a hundred eggs, at \\ hich time they are so intent 
ur,un nature's work, that they rf'ga1·d none 1hat approach 
them; but wilJ th·op their eggs iuto a hat, if held under 
them; but if they arc disturbed before they begin to lay, 
they will forsake the place, and ~eek another •. They 
lay their eggs at three, and sometimes at four d~fferent 
times; the1·e Ueiug fourteen days between every tune; so 
that they hatch and creep from their hole_s into. the sea at 
diO'el'enL times also. When tlwy have Ja1d their comple
ment of egg,, tlwy fill the hole with sand, and leave 
them to br halched by the heat of the sun, which is 
usually pe1·formcd in about three weeks." It may be pro
per to alld, 1hat the eggs are about the size of tennis
balls, round, white, and covert:'d ''ith a smooth parch
mrnt-like skin. See Plate CXXXVII • .Nat. Hist. !ig. 
399. 

3. Testudo caretta, loggerhead turtle. This species 
excetds in size every other yet known, except prrhaps 
tbe coriacea. ln its general appearance it wost resem~ 

blcs the m~·das or green turtle, but is distinguished by 
the super101· s1u ol the head, ~he propo1·tional br1·1u.Jth 
of the sliell, and by lts deeper and mo1·e vuiegattd co. 
lours, resembling those of the T. 1ml.J1·icata, 01· lut\'ik's. 
biJlj but its principal lllal'k or distinction COllSi!\ts in the 
nur~1b1·~· of dorsal. segments. 01· scut1·lla of tht· bhl'IJ, 
wluch mstead of tl11rteen, as m otlacr s1wcies, amount to 
fifteen; Jhe lateral as well as the middle ru11g(' coniam. 
ing five pieces, or whicl1 the two supc1·1or are cousit.li·ra
bly smaller than the rest. The fun· feet ue nr.t large 
aud long; tile hind feet much sho1·ter, tlwug/1 bl'Oad, 
This animal inhabits the sam~ seas wilh the g1 l'rt1 1urtle 
but is also diffused into very l't.'mote latituth s, b1 m,g of~ 
teu found iu the 1"Iedite1Ta11ea11, and Ill pal'L1cuhu· aoout 
the coast of Italy and Sicily. l:ousidel'ell 111 a cou11uer. 
cial view, it is of littlt.' or IHI value; the He~h bdng toarse 
and rnnk, and the la111lnre or }Jlates of the slldl t110 diin 
fo1· general use. lt is :,aid, l1o~cvt•1·, to a001·U a g•JUd 
quantity of oil, \\ hich may be uset.l lor lam1Js, &.r. Tbe 
loggt·1·heatl tui-tle is a vet') strong aa;id tince annual, and 
is ernn dangerous; defcntliug itself "1tl1 grnat vigour 
with its legs. a11d being able tu bl'eak the str·"ngest 
shells and other substanres with its mouth. A1Jrovao. 
dus assure . .; us, that on offt'l'ing a thick walkrng-shck to 
one which he saw publicly exhibited at liolug;na, the aoi. 
mal bit it in two in an inslant. 

" Tlie logge1·hl'ad tu•·tles/1 says Cate:,by, u are the 
boldest dlld most lot·acious of all turtles; thti1· Ut&b is 
rank, and therelf~r~ little sougl1t f01'1 whit;h oc1.:as1ons 
them to be mu1·e nu111e1·ous than any other kind. The1 
1·ang" the oct'an over, an instance of which, amoug ma· 
n.) utlie1·s that J have kuown, happt·netl on the 20th of 
Apl'il, 1725, in lat. 311de1.;1·ces11orth. whl'n ou1·boatwas 
huistened out, and a lu_i;gl'l'lu~a<l turtle struck as it was 
sh·e1ling on the su1face ol the \\ater: this l>y ou1• rc.ck
oning, ap1,eal'ed to l.Je tlw midwa.) l>dwren the Azore1 
and the Bahama is1a11ds; cilht'I' of which places being the 
nearest land it could come from, 01· that they at'e known 
to frequent; there being uone on the north continent or 
~merica, fartl1e1· north than ~lurida. 1t being am11hi· 
b1ous. and yet at so g1·eat a d1sta1ffe from land in tbe 
hl'eeding time, make 1t the more remarkable. Thry 
feed mostly on shell-fish, the great strength of t11eir 
beaks enabling them to break ver~ large shells, a> U10 
large bucc111ums aud trochi." 

4. Testudo imbricata, tbr hawk's-bill turtle. Tho 
testudo imb1·ica1a is so named from the- peculiar disposi· 
tion of its scales or lami11re, whit'h cumn1only Jap o\•er 
each other at tl1ei1· cxtremnil's in the ma11ne1· of ti1es on 
the roof of a building. The omline of the shell, viewed 
from above, is more llt'art-bhapcd than in other sea-tor
toises, and terminates more acutely: each of the middle 
row ol' scales on the back is also of a sharpt·ned form at 
the tip, more especially in the you11g or half-grown ani .. 
mal, and has a ridge or rarina do" n the m1tldle: the 
lu•ad is smaller in iwoportion than in other turtles; the 
neck longer; and the beak 11a1Towe1·, sharper, and more 
curved, so as to bear no i11co11siderable resemblanct" to 
the Liill of a hawk, from which rircumstanc-e tilt· animal 
derives its common or popular name or the ha" k's.bill 
turtle. The fore legs ar-t• longrr than in lhe re~t uf the 
tribe, and it is said t/lat wheu turned or laid on its bark, 
the animal is enabled by their a5$istauce, to reach lbe 
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ground in sucl1 a manner as to recover its ror1~cr sitoa .. 
tion, which no other turtle can do. In old specimens the 
neatness or the shell, and the well-defined outline of the 
scales, are occasionally impaired, and this seems to be 
one principal reason or its having been sometimes con· 
founded with the cal'etta, or loggerhead turtle. Tl~e 
bawk's-bill turtle is a native of the Asiatic and Ameri
can seas, and is sometimes, though less frequently, 
found in the Mediterranean. Its !;eneral leugth seems 
to be about three feet, from the tip of the bill to the end 
of the shell; but it has been known to measure five feet 
in length, and to weigh five or six hundred pound~. In 
the Indian ocean in partirular, specimens are sau.l to 
11ave occurred of prodigious magnitude. 

'rhe shell or this animal was aqciently used for a 
shiel<J, and still serves for that purpose among barbarous 
nations. The flesh is in no estimation as a food; the 
lamell:e or plates of the shell, which are far stronger, 
thicker, and clearer than in any other kind, constituting 
the sole value of the anima), and affording the substance 
pal'ticularly known by the name of toa·toise-shell: they 
are semitansparent, and most elegantly variegated with 
whitish, yellowish, reddish, and dark-b1·own clouds and 
undulations, so as to constitute, when properly prepar
ed anti polished, one of the must elegant al'ticJes for or
namental pul'poses. See ToRTOISE· SHELL. 

'fhe natural or general number of the. dorsal pieces is 
thirteen; the marginal 1·ow consisting of twenty-five 
smaller pieces. This rxternal coating is raised or sepa
l'atcd from the bony part, whkh it covers, by placing 
tirt> beneath the shelJ; the heat soon causing the plates 
to start, so as to be easih· t:etachcd from the bone. 
'1'liese plate vary in thickniss, according to the age and 
size of lhc animal, and measure from an eighth to a 
quartet· of an inch in thickness. A large turtle is said 
to alfot•d about eight pounds of tortoise-shell. 

In ol'der to bring tortoise-shell into the particular 
form 1·equired on the part of the artist, it is steeped in 
boiling water, till it has acquired a proper degl'ee of 
softness, and immtdiatcl)' afterwards committed to the 
p1·cssu1•e of a sb'ong me.tallic mould of the figure rrq uil'
ed; and where it is necessary that pieces should be joined. 
so as to compose a surface of considerable extent, the 
edges of the respective pi('ces are firt s<'raprd or thinned, 
and being laid over each othr.1· during their hrated state, 
arc committed to a sh'ong press, by which means they 
are effectually joine~ or agglutinated. These are the 
methods also by which the various ornaments of gold, 
sHver, &r. are occasionally affixed to the fnl'toise-sliell. 

rrhr. Grel'ks aRd Romans apprar to have bl·en peculi
arly pa1'tial to this rlrgant ornamt•ntal ar·tidr., with 
'Whith it was customal') to decorate the doors and Jlil
lars of' their houses, their \Jeds, &c. &c ln the reign of 
Augustus this sprcics of luxury seems to have been at 
its ht'iglit in Rome. 

"The E~y11tians," says Mr. Bt·uce, in the supple
ment tu liis· Tra\'clR, " Uealt 'ery lal'gcly with tht- Ro
mans in this l'lt·gant article of commerct>. Pliny tells 
us the cutting tltt•m for finee1·ing ur inlaying was first 
practised by Carvilius Pollio, from which we should 
presumr, that thP Romans wert' ignorant of the art of 
8('par:\ting the lammre by lire placed in the inside of tli e 
sbell, "hl'n the meat is taken out: for these scales, 
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tho u ~l1 they appear perfectly distinct and separate, d0 

yet ~<lliere, and ofteuer hl'eak tha1_1 ~plit, where ~Ii~ 
mark of separation may be seen d1st111ctly. Mart1a. 
says that beds were inlaid ":ith it. Juvenal_, and Apu
leius in hi:s tenth book, ment&0n that the Ind tan I.J ed was 
all over shining with tortoise-shell on the outs ide, a111l 
swelling with stuffing of c1own within. The immense 
use made of it in Rome may be guessed at lJy what we 
learn from Velleius Paterculus, who says, that wh en 
Alexander was taken by Julius C~sar, the magazines or 
warehouses were so fu11 of this article, that he p1·opnsed 
to have made it the pa·incipal omament of his triumµh, 
as he did ivory afterwards, when b'iumpbing f'or ha\'ing 
happily finished the African war. This too, in more mo
dern times, was a great article in the trade to China." 

It may be doubted however, whether the species des
cribed and figured by Mr. Ill'uce, and said tn inhabit 
the Red Sea, is the real T. imbricata; since it appears to 
differ in some respects from the usual character of this 
animal, and pa1·ticularly in not having imbl'irated 
scales. 

TEsTuno, in the military art of the ancients, was a 
kind of co\·er or screen wbich the soldiers, e.gr. a, whole 
company, mkde themselves of their bucklers, by hol<ling 
them up over their heads, and standing close to each 
other. This expedient srrvetl to shelter them from darts, 
stones, &c. thNwn upon them, especially those thrown. 
from aboH, when they went to the assault. 

TESTUDo was also a kind of large wooden tower 
which moved on several wheels, and was co,rered with 
bullocks'-hides, serving to shelter the soldiers when 
they approached the walls to mine them, or to hatte1• 
them with rams. ..., 

'rETHYS, a genus of insects belonging to the class 
of vermes, and order of mollusca. The body is oblong, 
fleshy, and without feet; the mouth consists of a cylin
drical proboscis unde1• the duplicature of a liJl; and there 
are two furamina at the left side of the neck. The spe .. 
cies are two. bnth inhabitants of the ocean. 

TETRA TERA, a genus or plants of the class poly. 
anc.lria, and order teh·agynia. antl in the natm·al system 
ranging under the doubtrul. The calyx is hexaphyllous, 
and the capsules four. There are 12 species, shru~s of 
South America. 

TE'.TRACORD, in music, (from the Greek,) a con
cord m th~ music of the anci<"nts consisting of thr·cc de·· 
grees, or rnterval~, and four tCl'm~, or sounds; called by 
the Greeks also d1atessaron, and by t~s a fuurth. In this 
system the extremes were fixed, \Jut the middle sounds 
were val'ied according to tile mode. 

In the ancient music. all the primitive or chief cJi,·i .. 
sions were confined to four chords, so that the gl'cat 
SC'ale consisted of' re11licates, and all the up)ICl' tct1·a
clrnl'~S were considered only aa repetitions of the first or 
lowest. 

TETRADIAPASON, the Greek a1ipellatinn of the 
quadruple octa~·e, which we also call the 29th. The sys .. 
tcm of the ancients not cxtcndin.i; to this interval, they 
only knew it in imagination. or by name. 

TETRADYNAMIA (Tovv"'"' four, an~ ~"'I'"· power) 
four pnwen~; .the nanw of the 15th class in Linureus's 
sex11AI sn;t{·m. See BoTANY. 

TETRAt:DRON, or TETBAHEDRON, in 5eometry, 
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is one ol' i. li e fir e Platonic or regular Uoilirs or soli<l!S, 
comprc ht• 1ulc1l umk l' !'o ur equilateral and equal trian. 
i; ll's. 01' it is a ll'i a11 g 11 lal" J>yrami<l or foul" crp>al amt 
eq uilatel'al fares. 
It is demonstratrd in geometry, that (hr sid e or ate

tracdron is to tlu• diameter of its circumscribing sphere, 
as V 2 to v :J; consequently they are incommensul'able. 

Ha t1enotes th e linl.'ar edge or side of a tctt-acdron, b 
its whole supe1·Hces, c its solidity, r till' 1·adi11s of its in
tJcriUc<l splicrr, anti R the radius of its cit'cumscribing 
sphere; then the general relation among all these is ex
}Jl'cssed by the following equations, ''iz. 

a= 2rv6 = -jR.}v6 = v'tbv'S = ' v6cv2. 
b = 24rzvs = ~Rzvs = a2v':J = 6s~. 

~= s1·~~s :~~~~s: {~a::Js: ~~;:~;;. 
r = jR = 11sav'6 = -.r\v'2bv'S = ~ 3 v'1 i; v'S. 

TE'l'RAGONIA, a g enus of plants of the class of 
icosandria, and order monogynia; an<l in tb.e natural 
system ranging undcl' the 15th order, succulentre. 'fhe 
calyx is cli\"illed into thrre, four, 01· five pat·ts. There 
i:; no corulla; the d1·11pc is beneath, and the nut three or 
eight-Celled. rrhcl'C are eight species; the puticosa, de
cumbcns, hcl'bacca, ccliinata, expansa, crystallina, hir
suta, and spicata, chiefly natives of the Cape. 

TETRAGYNIA ('tili"li"erc pr'"' four, and )t1Yll 1 a woman), 
the name of an Ol'<ier. or secondary division, in the 4th, 
5Lli, 6th, Sth, and 15th classes in the sexual system. See 
BOTANY •• 

'TErrRALOMA, a grnns of insects of the coleoptm·a 
ol'llct·. The gcnr1·ic chan1.ctct· is, antennre davatc, the 
cl uh pcrt'oliatc, les:. rounded, entire; feelers thickish, 
mwqual; shells as long as the abdomen. rrhel'e are 
two species of this insect, viz. the T. fungorem, and the 
r11. ancol'a. 

1'ETRANDRIA (,.1~G"•fE,. four, and.,,,, a man or J1us
band), the uamc of the fourth class in Linureus's sexual 
systrm. SC'e. lloTANY. 

TETRANTHUS, a genus of the syngcncsia polyga
mia segrrgata class and or<lcr of plants. Tlie calyx is 
common fola·-flowcred; pnianthium prpper, one-leafed; 
seeds c1·owned. There is one species, an a11nual of His-
1>aniola. 
- TE.'l'RAO, in ornithology, a genus of birds belonging 
to the order of gallime, and thus characterised by Lin
nreus: there is a spot near the eyes naked or papillose, 
or coverrd, though more ral'Cly, with feathers. Gmclin 
has enumerated al.lout 66 species. The genus tetrao 
comprehends lwth the g1·ouse, putridge, and quail; but 
Dr. Latham, with .i;rcat judgment and propl'iety, has 
made two geucr~ of tlicm~ under tl1e namrs of tetrao, 
comprehending the grouse; anti perdix, com.pr.cl1en.tling 
the partridge and quail. D1-. Latham thus d1st111gmshes 
the genus tet1·ao: the bill is like a c1·ooked cone, with a 
naked sral'let skin above each eye, and the feet feathet•ed 
to the toes. The vrrllix he charartcl'iscs by a bill con
vex, sta·onf;, and sbo1·t; the nostrils are co\·e1·ed above 
witb a callous prominent rim; the orhits are 1mpillnse; 
the feet naked, and most of the species arr furnished 
with spurs. He l'eckons twenty species under the tetrao, 
am! fol'ty-eight amler the pel'dix. 
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L Tcfrn~. Of this genus the following species are 
found in ll1·1tai11: I. The urogalus, 01· cork nl' lhc wood, 
inhalii ts woody and mountainous countries; in JHtrticular, 
f'o1·cs t"l of piur~, birch -tr·ecs. a11cl juni(tl'rS; t"eecli11go11 the 
tops of 1hc ronnl'I', an<l bcni1·s of the latter; the fi1·st 
often i11fcct.-; the fl ~sh witlt such a tastr a'i to 1·1·11t.ln it 
sca1·ccly oatallle. Jn tho spring it calls the females tu its 
haun ts with a loud and sh1-ill voin; antl is at tliat 111no 
so very inatt£' ntin~ to its safety, as to lu• very easily shot. 
It stands pt'!Thed 011 a free, and dr•scrmls to the fem<tles 
on tli r i1· llr:; t appearance. They lay from t.'iglit to six
teen eggs; eight at the first, aml more as they advan..;e 
inai:;:e. 

Thia hfrll is cnmmon to SranrHnavia, Germany, 
Francr, mid sevr1·ttl }larts oftlie Alp~. It is fou1nl i11110 
othl'I' part Hi' Great Bl'itai11 than the Highlands of Sl'nt~ 
lani.1, 11urth of ln\'cmess; and is \'cry rare even in those 
iia1·ts. 

Th e length of the ma]e ·is two fort ninr inrhrs; its 
weigh t som etimes f•rnrtcr·n po1111ds. The l'cmah~ is much 
less, t he length Ocing only twenty -six i11d1t·s. The sexes 
tliffe1· a!so !-i"1·ea1!y in colours . The I.Jill of' the male is 
of u pale yellow; the head. nef'k. •~ 1111 IJa.ck are elcgl'l.ntly 
markcc.l, slt-ndcr lines of grey and black r·u1111ing trans
ve1·sely. 'The upper piu·t of the 1.J1·<'ast is ol' tt 1·ich glos
sy green; th e 1·est of the breast anti I.Jelly black, 111ixetl 
with some white feathers; the sitles are markrc.l like the 
nrck; t!ie roYcrts of the wings crossed with undulaLcd 
lines of blark and reddish brown; the extcriul' wrbs of 
the g"catel' quill-feathe1·s al'e btack: the tail consists of 
eit.;hteen feathers, the middle of which is thr. longrst; 
these are hJack, ma1·kcd on each sic.le with a few white 
Rpots. The kgs are very strong, and covered with 
b1·own feathers; the edges of tl 1e toes a1·e pectinatcd. Of 
the female, the !Jill is dusky; the th1·oat 1·ell; the hrad, 
neck, and back, are markeU with transve1·sc bars of red 
_anti black: the llt·east has some wliite spots on it, and the 
)owel' part is of a plain orangr-rolour·; tht• l.Jf'lly is barred 
with pale orange and black; the tips of tl1c fC'athcrs at·e 
while. The tail is of a. deep rust-colou1·, bal'l·rd wilh 
black, tipped with white, aml consists of sixtren frat hers. 

2. The tetrix, l.Jlark grouse, 01· black.cock, like tho 
formel· species, is fond of wnotly and mountainous situ. 
ations; feet.ling on the vacinurn, and othrr mountain
fruits, and in the winte1· on the top., of the hrath. In 
the summer they frequently tlestt.>nd from the liills to 
feed on corn. They never pair: Uut in the sp1·i11g the 
male gt'ts upon some eminenc<'. crows and clap~ his 

;~~i.~:~~; t~n11 ~:icl;,~1i!?i:~ ~~)'~1~~~~~~e~111~\~~1i~ 1~311;~~;~i 1;)~ 
$~\' ell eg?s· w.1ic-n the female is ol!ligl'll, dm·in,E;' the 
t11nc of 111cubatrnn, to leave lier Cf.!;g . ., in quest of food, 
she r.o\' CTS them 11µ so artf~tlly witl1 moss 01· cl1·y leavr!1, 
that it is very difficult ro disCO\' l't" tlirm. 011 this orra
sion she is cxi:i-cnwly tame and t1·anquil, howenr wild 
and timorous at othe1· timC's. Site. of°lcn kcq1s to h1 r 11e~t 

~~1~1h;~1 ;~~ 11;:~~~:·1:~:sa~~~n1:1tat~~ 1 ~~~~I::.~· :,~~·~;,.n ~~1;11~11;r '. ; 
with extl'l'mt' agility aftt'I' the molh<'1·, thm1gh som Ptim<"s 
they are nnt entir·t>ly tlisengagt• d from tlic slidl. The 
lien lea1ls them forw~ll'(ls fur tht.> fi1·st time into tlw \\.ood<11 
to shnw thi' m ants' eg,~i; and thu wild rno11ntai11 -beni1·s, 
wUich, while young1 are their only foutl. As tiJey grow 
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older thcit• apprtitrs !;row slrnnger, and tltcy then feed greater quill-feathers black. In the male, the grey colo111• 
upon the tops of heath and the cones ut' the pine·t1·cc·. In pt·edominates, except on the hca<l anc..1 neck, where there 
this manncl' tliey so•1n come to pcrfect111n ; t11ry a1·c h.ll'tly is a g1·eat mixture of red, with !Jars of white. The fc
birds, thd1• food lirs evny wlierc lJefol'C them, and it males and young bil'ds hU\·c a great l1eal of rust-colour 
would seem that they should inc1·rasc in great a.Uun- in them. The tail consists of sixteen feathers; the two 
dance. But. this is not tlic rase; thrir numbers arc thin- middle of which arc ash-coloured, mottled with black, 
n ·d by rapacious bi1·ds ,l1Hl beast-s of every kiucJ, and and tipped with white; the two next l.Jlack, sJigUtly 
still mo1·e Uy their own Ralarious contests. As soon as marked with white at their ends, the rest wholly black: 
the lrn.tdung is onr, which the fomale perfot ms in the the feathers incumbent on the tail arc white, and almost 
ma1111c1· of a hen, tl1e whole Urood follows the rnothet• cnt.irely cover it. 
for a.bout a month 01· two; at the end or which tllc young Pta1·miga11s are fuun~ in these king<lums only on Hie 
males entirely forsake he1·, and kC'ep in great Jiarmuny summit of tile highest !11lls ol' the HighlancJs of Scotland, 
together till the lttiginni11g of spring. At this season of tfle Hebrides and Orkneys, ancJ a few stiJJ inhabit the 
they begin to consilll'r each nthel' as l'ivals. They fight lofty hiJls near Keswick in Cumberland, as well as the 
like· game-corks; and at that time a1·e so hrn.ttentivc to mountains or Wales. Tiley livo amidst the l'ocks, pel'ch
U1ci1· own safl'ty, that it ofwu happens tl.Jat two or three ing on the g1·cy stones, tile gencrnl coloul' of' the str·ata 
of them are killed at a shot. in those exalkLI situations. 11'11cy Cil'C very silly birds; 

An old black cock is ill length twenty-two inches, so tame as tu bl'al' tlriYin,i.; like poullry; and, if p1·ov1Jked 

:i:~' 1:1\:~til~•~~;c1 ~t\1~~t~~h!:;:~~~~~ ~j~~1~k,bi~h::se~u:~~;r ~~1~ ~~k~i~~~c~:~~ v~·~~~l:;:~\;:·~~~1ct~~li~;~Jl~il~~~> i1~1 ~1~,1~~(~ ~~~c~~~: 
nN.:k and rump with a shining blue. rrhe coverts of the but never, like those l.J11"ds, takt: shcltc1· iu tlic heatli, Out 
\\ ings arr of a dusky brnwn; the inner coverts white; IJcm~ath loose stones. To the tilstc tlicy scarcely differ 
the th:ghs anti legs are covf"red willi llark-bl'Own feathers; from a grouse. 
the toes 1·c~c1111Jlc those of the fol'mCl' species. The fc- U. ~crdix, comp1·chc11~1s Lio.th the pa1·ti·idgc and qnaif. 
male wl'iglis 011ly two pounds, aud its length is one foot In l~ng:la.nll the. pai'tndgc 1s a farniu·ite ddicary at 
:;ix inches. The hcatl and neck arc marked with altc1•- the talJlcs ol th~ 1·1clt; and the tlcsirc of krrping it to 

~~~~kb~\~:I ~\~I~~:~; t,:~ t~~~,~~~:~,l~·~d~::~it~::·~~~t '~~,~~~ t~~:c~{, thc'.uscJves has 17tluccd ~!J~m to make laws for itspresci·-
roverts of tlrn wing-;, and tad, a!'e of the same coluur·s ~~~~l1i1~1ini~g~::t~'iio11~\.1·nrnrnsrng with the gcuel'al spirit of 

as the ncC' k, but thu rl'd is <ll~cpe1·. 'I'he tail is slightly Tlie pal'tl'idge seems to lie a Uii•d wcl1 known over all 
forkeil. The l'catl1crs um.Irr tile tail are \\ liitc, mal'lrnd the ~lrl .co11ti11cnt. 'l'!Jci1· manners resemble those of 
wit!1 a few 1.ia1·s of lllack :md orang·c. Tho bird hatches potiltr.·y 111 general;. but thci1· c 11 nning am] iu.stinct seem 

~~g~~~,I~~ IJl~~J ~~~l~~:~,.~~1::~\',~l~i~~ c~lto~:~~~1~~~::~c1i~~iWi ~~~~ : .u11c1:101· fo those ot ~he large!' kinds. Pc:r·hap.s, as tliey 

hers of very smaJJ fnruginous specks; anti towards the i:::c 
1/1~0:.~cf. r:~1

1Je 11'~e~g~~~~~::;~w~~l l~~t t:~~:;~.c~ii~~;~e:~'t~h~~ 
small1:1· cud with souw blotches of the same hur. See 11ract1ce ttntl le 1 b J l>' ! 
l'latc CXXXVIL. Nat. Hist. fig. 400. sa~Cty. 'WIH~ne~'~·;~ th~i·e:·~r~t at ~~gm~~i~sth~J~ f~)~.~~:~~U~~ 

s. The srutic11s, l'ed game, or moor fuwl, is peculiar a1111nal app1·oacl.1cs their ne~t, the female uses evir 
to the B-l'itisli islands. The male weighs about 11incter11 ml'.;.tns to draw. !um awa,.. She keeps just Lefore /iii;, 
ounrcs; and is in length 15~ inches. The plumage on the 1~1·etc11Us to IJti HH.:a~alilc of liying, just Imps up, an<l then 

:~~:1~~<~t~, :~~lc ~ci~ .• ?.-~~. la tl1i·ga1"1~•~~r"s':~lY,.rae1·~; ucfa~ ·hlacfck·a.th~l1'.li1se t ~~lls down bcrure hun, but llCYCJ' g1ics oH' St> far as to 
.. ~n ~ u ~ u d!scom·:~gl-' her pu1·s.uc1·. At lcngtl1, wlien she has drawn 

bark and scapuhu· feathers are of a deeper rctJ; anil au him c11t1.1Tly awa~ .trom 11{.>t· sccn~t u·casui·c, she at one 

t'11·~:a1~1t!l':,1~ ~~ll;a~I:.(' f~·:~tl~crdti1jl ~ul1;~~f:1i ~~~~~'ll:l~~~<~s!~~ takes. wrng, .c11al la1dy h·ans liim tu gaze al'trr hel' i~ 
with 1111111l'l'OUS llill'l'U\V dusky linrs; the lcs"s and feet arc drspatr. After the <la11gc1· is u\'eJ', and the dnrr with 
I I I I <:) drawn, she tlien c.a lls lie1· young, who a:;scmble ~tone~ 

;~~11~1~:a~.;~ t~~/~~;r.i ... i~ll~~'\sc1~)t~1r~l~~icf~,:tfl!t~~»l111i~~ fl:~.~;~c~=~ ~t ht!t' cry, and follow where she leads thcni. There 
1 t t I ...., are ge11eraJly from ten to tiftern in a covey· and if 

ma<"" l'l8" is onl) 1 li.'C~1 ounces. The coloul'S in gcuCl'al moles1t~d, they li~re from fifteen to seventeen 'yC'ar;, un-
are. duller t!1a11 tl.1mn· ol. the male. 'rhese bi1·ds pair i11 llie 2. _ l ~ie ~oturntx, ?l' com,n~on <J uail, is not abo \'e half 
~pl'll1g. aud lay frnm six tu ten eggi;. The yu1111.r;- U1·ood the~s1zc ol tlic partridge. l'he featl1e1·s of t/1c lie<.1<l are 
~o~lo~v the hen .tl~e . \\ lwlc .sum1ul'1·; in tile wint.c1· they lilack, ~dged with r·usty b1•ow11; trie brea'it is of a >ale 

~r;11~ 1 :~ 11~l~ 1:\ril~ttu~li~~r\~1 \\~;11~.~ 1[t!,;11 a11;1~ 1~1e~· 1;~·:~ l~~.n~~~l~:~~l~ ycllow1sh rnd, spotted with black; tlrn rc~itlici·s 011 J ti 
~re ,c;r111·1 dy C'\'c1· found IHI the sic.Jes. aud ncvc1· desccnJ I.Jack ~1·e ma1·kcd with lines of palu yellow, and tl1f' l" i~ 
111 10 th ~· \'a lleys. Their food is tlie muu11tai11-lJcrrics and are of a jJalc !Ille. Except in the c0Jou1·s tlius dC!:ill'1lJc~ 
tll}h uJ tli r h1·:uh. aud tli~ size, it ever~ way 1:csc111bles a par1mlgc in ~11.t 1c' 

4 ' I 1 1 1 and, nc~pt that 1t is a bm..1 of irn.ssagc, iL is Jil· l. , 
. . .'c ll!;''.J>us, \\ iitc game, or ptarniigan, is fifteen otl~~rs ol tl~c poultry kintl in its halJits anti lli.ttur·e. \e all 

:1~~l!;~~i~11,\ 1 11;: 1 ·t;/t;. t~ :~~\\\~~·:~~ 1 :~si'il.i~l1~11,~1~~~. i~l11~.'~:~~~ I\ ~~~1 ~~:d- 1 he quail seems to sin·ead entir·ely throughout II I 
o tll I tf I I ·~ w~1:l<~, hut does not inilal.lit the new. It i's ol.her11~do d 

".11111 u w1.' sma l < u~kJ spots iJlld miitutt• I.Jars; the sl11tt it11 quarters according to the season . .. to 
hc.~d .'~tul Jll'rk witl1 lm~ad b.U"s uf U1.lck, rn~t.ciil11u1·, and '\.'at·tl in. sp1·i.ng, and de1m1·titw sr111ll'1 ,·,, ',.,c,",t',n,,',',',s,· .no1·t ~1 ... 
.. 111tc. tlic bdl~ aud 11105< arc 11ltitc, but thcsltafls of lite ll k " d 

- 'ast oc s, like otlte1· migrating birds. 'l'wicc i;. ~"ye~~ 
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il comes i11 s11ch \•nsl ~unntities in Capl'i, that the bishop 
uf the h;lant1 dl'aws the chief part of his 1·cvenuc from 
them; hcnrc he is called the quail-1.Jishop. But this does 
not stand alonr; almost all the islands in the Al'chipe~ 
Jago, on the opposite coasts, a1·e at times coYCrcd with 
these IJil'Us, aud some of them obtain a uame from this 
circumstance. On the west r,oast of the kingdom of Na~ 
IJles, within the space of four or five miles, a hundred 
thousand have lJec:n taken in a day, which have been sold 
for eight Hvres per hundred to dealei·s who carry them 
for sale to Rome. Great quantities also sometimes 
alight in spring au the coasts of Provence, especially 
in U1e diocese of the bishop of F1·ejus, which is near the 
sra, and appear, at their first landing, so much fatigued 
that they are often taken by the hand. 

With us they may be said not to be plenty at any 
fime. They l>reed ·with us, and the majnr part migrate 
6outh in autumn; the rest only shift their q11artc1·s, as 
they have l.lecn met with on the coasts of Essex, and in 
Hampshire, iu the winter season, retiring thence in Oc· 
tobCl'. 

It reeds like the partrid,ge, and, like that bird, makes 
no nest, except a few dry leaves or stalks scraped toge
ther may be called so, and sometimes a hollow on the 
bare ground suffices. In this the female lays her eggs to 
the number of six or seven, of a whitish colour, ma1·ked 
with irregular rust-coloured spots: the young follow the 
mother as soon as hatched, like young partridges. They 
Jiave but one brood in a year. -

Quail-6ghti11g was a favourite amusement among the 
Athenians. They abstained from the flesh or this bird, 
deeming it unwholesome, as supposing that it fed upon 
the white hellebore: but they reared great numbers of 
them for the pleasure of seeing them fight; and staked 
sums of money, as we do with cocks, upon the success 
of the combat. Fashion, however, has at present changed 
with 1·egard to this bird: we take no 11leasu1•r. in its cou
rage, but its flesh is considered as a very great delicacy. 
Quails are easily raught by a call: the fowler eal'ly in 
Hie morning having spread his net, hides himself untlcr it 
among the corn; he then imitates the voice of tl1e female 
with his quail-pi11e, which the cock heal'ing, appl'oaches 
with the utmost assiduity; when he bas got umler the 
net, the fowle1· then discovers himself, and te1·rifics the 
41 uail, wlw attempting to get away, entangles himself 
the more in the net, and is taken. 

TETRODON, a genus of fishes of the order nantes. 
The gcnuic characte1· is, jaws bony, divided at the tip; 
body roughened beneath; ventral fins wanting. 

1. 'I'etJ"otlon Jagocephalus, hare te.ti·cu.loa. '£he fishes 
of this genus, of which there at·e 14 species, like tl1e dio
dons, have the power of' inflating their body at pleasurr, 
by means of au _internal. me~1brane for that _Purpo~c, 
and during the tune or rnflatwn the small sp11ies d1s-
11crsed over their sides and alJdomen arc raised in such 
a ma1rner as to operate as a defence against theil' ctH'Uiies: 
they arc chiefly natives of the tropical seas, though 
sometimes seen in the higher nm·them nnd southern lati. 
tutles, autl are supposed to lh'e principally on the crus
taceous anll testaccous animals. 

The present species grows to the length of about 
twelve inches, amt is of' a tliick form in front, the hinder 
pa1-ts tape1-ing sudden!J· towards the tal1: the colour is 

TEU 

yellowish brown above, and whitish with a sligl1t silvery 
cast beneath. This species occasionally st1•ays into the 
northern latitudes, and has been taken according to 
Mr. Pennant, about the British coasts, viz. near Pena 
zance in Cornwall. It has the llowet• of inflating the 
abdomen to a vast si:ze: the Linnrean title seems to have 
been given from a fancied resemblance which the fore 
1iart ot' the head bears to that of a hare. 

2. Tetrodon lineatus, lineated tetrodon. Length ten 
or twelve inches: shape somewhat square, but when 
inflated resembling that of the T. lagocephalus: whole 
body beset with numerous small spines: colour grey 011 
the abdomen, with nume~·ous, longitutlinal, dee11~brown 
streaks: fins and tail as 111 the p1·eceding species. Na. 
tive of the Mediterranean and American seas: sometimes 
fnund in the rive1~ Nile, \\olie1·e Ila'iselquist was assul'ed 
by the fishermen that on being taken the hands were 
stung in the same manner as with nettles. 

3. Tctrodon testudineus, tortoise-shell tetrodon. Length 
two feet; shape lengthened; colour rufousab1·uwn aborn. 
ma1·ked by numerous round, pale-blue spots; beneath 
blueish or ash-coloured, beautifully varied by longitudi .• 

~v~!o~~-:~~o~~a~::fufir~~s::~ !~~t ~11~~~~!~1~r~~~;~:;~0t!~e 
which, when the animal is in a quiet state, al'e imbedded 
in so many corresponding cavities in the skin; but are 
elevated when the fish, on any alarm, distends its body. 
Native of the Indian seas. The Lino:eao name of this 
nsh is supposed to have been given from its tortoise
like beak, but perhaps, with more propriety, from its 
Vat'iegated skin. 
. 4. 'l'.etrodron ocellat.us, ocellated tetrodon. Length six or 

eight rnches: shape thick, ovate, conb•acting suddenly to
wards the tail: mouth sli!l'htly produced: colour deep-green 
above, gradually growrng paler on the sides and abdo
men, which are whitish. Native of the Indian seas, aod 
sometimes of the adjoining rivers, 11articularly those of 
China and Japan. lt is of an extremely poisonous na. 
ture, if eaten without the greatest care in pt·operly clean
ing it before dressing, and is said sometiml'B to have 
proved fatal in the short space of two hours. The symp
toms, according to Rumphius, may be cured by the 
timely administration of a vegetable which he call• rex 
amarol'is. 'rI1e emperor of Japan prohibits his soldiers, 
under very severe penalties, from eating this fish: th• 
rest of his subjects may, as Mr. Pennant observes, run 
the risk of being poisoned with impunity. 

TEUCRIUM, germander, of plants of the class didy· 
namia, an<l orde1· gymnospermia; and in the natural SJ Sa 
tent 1·anging under the 42'1 01·der, verticillat:e. The co· 
1·nlla has the upper lip divided into two parta beyond the 
base, and divaricated where the stamina issue out. 
There are 69 species, of which the scorodonia, scordi
um, and chamredrys, are natives of Great Britain. t. 
The scorodonia, wood sage, or germander, is distinguish
ed by leaves which are heart-shaped, serrated, and pe
tio1ated; hy t·acend, which are lateral and ranged in one 
l'ow; and by an erect stem. The flowers are straw-co· 
loured, and tho 6lamen!s red. The plant has a bitter 
taste, and smells like hops with a liltle mixtui•e of gar· 
lie. It is used in l.lrewi11g in the isle of Je1·sey instead 
of ho})S. 2. The scortliu~, or common 'Yater-german
der, has creeping 1icre11n1;il roots, sending up many 
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sttuare procumbent, or trailing stalk<, branching dif
f sely 'and small l'Cddish tlowers. Tins plant was for
.::erl/ conside1'0d as medicinal, but has now rallen ·~to 
disu••· It grows naturally in marshy places, m the isle 
of Ely and other 11arts of England, and most parts _of 
Europe; and is sometimes admitted i.nto gardens, m m01st 
places, for variety, and as a medical plant. s. The 
cham:edrys, or smallel' creeping germander, has 1•edd1sh 
flowers, growing almost in a vertici11ius, or ~hor~, 
round the stalk, thl'CC on each peduncle: "l.'l'earmg_ m 
June and July. There are also some foreign species, 
ornamental as green-house plants. 

TEUTHlS, a genus of fishes of the abdomin;<I order. 
'J.'hc generic character is, head trunrate on. t~ie lore pa1~; 
gill-mcmb1·ane five-rayed; teeth equal, r1g_1d, app1·?~1· 
mate in a single row. Tber~ are two sp~1cs, 1. ,I he 
hepatus, that inhabits Carolina and Amboma. 2 •. r~e 
jana, that takes its name from the place where it is 
founll. 

TEU'l'ONlC ORDER, a military nl'der of knights, 
established towards the close of the twelfth cent111•y, and 
thus called as consisting chiefly of Germans or Teutons. 
'rl1e origin, &c. of the Teutonic ordel' is ~aid to to. be 
this. The Christians, under Guy of Lusignan, laymg 

t:~~ toso!i':eG:r~?n~f ~{~~~~~!hin~or~:~~~ t:~u~~!~ 
with ~om passion for the sick and wounded of the ~rmy, 
who wanted common necessaries, set on foot a kmd of 
J1ospital under a tent, which they made of a ship's sail, 
and here betook themselves to a charitable attendance on 
them. 'l'bis excited a thought of establishing a thii:d mili
tary order, in imitation of the templars ~nd hosp1taler.s. 
The design was approved of by the patriarch. of J e1·u_sa
Jem, the archbishops and bishops of the ne1ghbourrng 
places, the king of Jerusalem, the masters of the temp_le 
and hospital, and the Gc1•man lords anti prelates then Ill 
the Holy Land, and poJlO Calixtus lll. confirmed 1t by 
his bull, and the new order was called the order of Teu
tonic kmghts of the house of St. Mary at Jerusalem. 
'Che 110110 granted them all the 1irivileges of the temp
lars and hospitalers of St. J oho, excepting that they were 
to be su~ject to the pab'iarchs and other prelates, and 
that they should pay tythe of what they possessed. The 
officcrff of the r1•eutonic 01•der, while in its splendour, 
we1·c the g1•and master, who resided at .Marienburg; un
der him were the g1·and commander; the grand ma1 shal, 
who had his 1·esidence at Koningsberg; the grand hos
pitaler, who resid£'d at EllJing; the drapt!r, who took care 
to fumish tho habils; the t1·easurer, \\ho livtc.I at tho 
court of the gl'and master; and sn·cral tomn1andns, 
as those of Thorn, Culme, Brandenburg, Koningsberg, 
Elbing, &c. They had also their commandel's of 1>arti. 
cular l'astlcs and fol'tresscs, advocates, provedit1n'S, Ill· 
tendants of mi Ila, provisions, &r. 'l'his ot·tler is now lit
tle morf'. than the shadow of what it fo1·merly v.as, hav. 
ing only three or four commandcriPs, scarcdy sufficient 
for the ordrnary subsisteuce of the grand master and his 
knights. 

'l'llALIA, a genus of plants of the class monandria, 
and ortlc1· monogynia; anti in the nalural sytern 1·angi11g 
under the tiglnh ord<·r, scitamint·m. Thr corolla is ()Pn
ta11ctalous and undulated; and the drupe has a unilocular 
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kernel. There are two species, the geniculata and can· 

""'J?~~t1cTRUM, meadow rue, a genus of 11lants of 
the class polyantll'ia, aud order pnlJgy111a; aml 111. '.he 
natural system ranging under the 26th order, n'.ull1s1h
qure. '!'here js no calyx; the petals are f?ur 01 the _111 
numlJer, and the see<ls are nake.d and ~vll~rnut a tail• 
There are 22 species; three of winch are 111d1gcnous, the 
flavum, minus, and alpinum. t. The flarnm, or com.mun 
meadow.rue has a leafy fur1·owctl stalk, and a mamfol<l 
erect panicl~. It has commonly 24 stamina, a1~ll from 
ten to sixteen pistils. The root and leaves of this plant 
dye a yellow colour, and cattle are fond of it. It gro"s 
on the banks of some rivers. 2. The minus, or small 
meadow.rue, has sexpartite leaves, anti bending ilo ~\'E' l'S. 
This i>Iant is frequent in sandy soils and. mountamous 
pastures. 3. The alpinum, or alpine meadow rue, h~ a 
very simple stalk, and almost naked; a11d. a racen!us s11n-
1>1e and terminal. It is frequent on the s1tles of nvulets. 

THALLl'l'E, a stone found in the fissures of moun
tains in Dauphiny, and on Cliamouni.' in the Alps: It 
is sometimes amot'phous, and sometuues crystall1zctl. 
The primitive fol'm of its crystals is a rectangular p1·ism,, 
whose bases are l'hombs with angles of 114° 37', and 65° 
23'. The most usual variety is an elongated four-sided 
prism (often flattened), terminated by four-side~ in com
plete 1>yramids; sometimes it occurs m regular s1x-s1ded 
pi-isms. The crystals are often very slender. 

Its texture appea1·s fibl'uus. Lusfre l!. Glassy. Causes 
single refraction. Brittle. Specific gravity S.45 to S.46. 
Colour dark green. l'owder white or yellowish green, 
and feels dry. lt does not become electric by heat. Be
fore the blowpipe, froths, and melts into a black slag. 
With borax melts into agPOen bead. 

A specimen of thallitc, analysed by Mr. Dcscotils, con· 
tained. 

57 silica 
27 alumina 
1 7 oxide of iron 
14 lime 

1.5 oxide of manganese 

96.5 
TH ASPIA, tl1e deadly carrot, • genus of plant. of 

the class pt:ntandria, and order digynia; and in the ua
tural S)Stem ranging under the 45th order, umbellat:e. 
'l'be fruit is oblong, and girt with a memlJrane. There 
are 6ix species; the villosa, f'cetida, asclcpium, gargani ... 
ca, trifohata, and polygami. The J'oots of the fretifa 
were furme1·ly orderetl in medicine, but are 11ow cntil'C· 
Jy disused; a small dose operating \\ itb extreme violence 
both upwards anti tlownwards. 

'l'Hl<;A, the tea-tl'ee, in botany, a genus of the cla'9 
and order polyandria monogynia. Tile corolla is six or 
nine-petalled; the calyx five or six.leaved; the capsule tri 
con·ous. There are two species, or at leasq•rincipal ,·a
rieti£'s; the , .il'idis or green, and the IJohca, which again 
admit of various eulJtl i \'isions 01· \'arieties . Thcl'e is, how
ever, much uncertainty on this point. The country of 
whkh the tea plant is a native, is hhhlen from the explor
ing eye of tl~e l'hllosnpl1t1·; ii is jealous of European~, 
an•I ~c!Uom gives them an opportunity of studying its pro
ductions. 
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The tea pl:\nt is a native ot' Japan, China, and Ton· 
qui11, and has 11ot, as fat· a"i we can learn, l.Jcrn found 
gl'o\\ ing spontaneously in any other pal't of the Wllrld. 
8il· Cha des Thunberg, one of tho most <listinguishert pn· 
11ils of Li11na:11s, ,~ho residrtl sixteen months in llatavia 
and Japrrn, lia8 girnn a l'ull 1.rntanical desniption ol' the 
tea plant; and having classed it in ttrn same mannrr as 
llis mastn, says cxprrssely that it has only one style. 
Several ol' the Ul'itish botanists, 011 the other· hand, r·efcr 
it to tlrn ordet' of trigy nia; tlc1·ivi11g their authority from 
a plaut in tlie duke or Nurthuml..lerlantl's gartlen at Sion· 
J1ousc, which had three styles. 

Linnreus says that there are two species ofU1e tea plant; 
the Uohea, the corolla of which has six petals; :we.I the 
viri<lis, nt· green tea, which has nine petals. Thunbt-rg 
makes only one spl'cics, the bohea, consisting of two va
rietit s; the one with broad and tile other with nanow 
le•l'fes. This bot~nist's authority is (.knsive 1·espc·cting 
tht J apancsc tt'a plauts; but as China has not yrt been 
explurell, we cannot <lcll·rmine what number of' species 
there al'{' in that country. The tea-tree, hu\H'vcr, h. now 
common in the botanical gar·tleus in this country; aml it 
is evic.lent that tlirn~ are two spt·cies, or, at least, 1icrma .. 
nent varieties of it: one with a much longer leaf than the 
other, which our ganleners call the g1·een tea; and the 
other with sltoi-trl' leares, which they call the bolica. 
rl'he g1·ee11 is by much the liarc.liest plant, and with very 
Ettie pl'otection will b ~artbc rigour ufom· wintc1·s. Messrs. 
Loddr1gcs, of Hackney, have now Se\'eral largf' plants or 
it in the open grouml, which tlicy ouly cover with mats 
in ha~·d frost. It is chiefly lll'opagatci.1 in this country 
by layers. See Plate CXXXVU. Nat. Hist. fig. 400. 

'l'his plant delights in valleys, and is frrquent on the 
sloping sides of mountains and the bauks of l'iver·s, where 
it enjoys a southern exposure. It flourishes in the: north
ern lutitu<lrs of Pekin as welJ as round Canton; but nt· 
tains the gn'atest perfection in the mild lempcrate re. 
gions of N ankin. Jt is said only tu be fo\md l..letween the 
SOlh and 45th degi·ee of north latitudr. Jn Japan it is 
planted round the bol'llers of fields, without regard to tho 
soil; I.Jut as it is an important aJ·ticle of commt>rce with 
the Chinese, whole fir it.ls are covrred with it, ant.I it is by 
them culti~atcd with care. 'l'he al.Jb~' Rorhe11 says, it 
g•·ows equally well in a poor as in a rich soil; I.Jut that 
there arc certain places where it is of a bettt•r quality. 
'l'he tea which grows in •·ocky ground is superior to that 
\\hich grows in a light soil; and the worst kind is that 
which is produced in .a clay soil. It is propagatcc.I by 
seetls; from six to twelve are put info a hole about five 
inches de<'p, at certain distances from each otlwr. The 
reason why so m:my seeds are sown in the same hole is 
said to be, that only a fifth pal't vegetate. Being thu• 
so·wn, they grow without any other care. Sumc, how 
ever, manure the Janel, a11l1 remove the weeds; for the 
Chinese uc as fond of good tea, aml take as much pai11s 
to procure it of an excellent quality, ao the Eul'opcaus do 
to procu1·e excellent wiue. 

'!'he leaves are not fit for lieing plucke1l till the sh!'ub 
is of three year's growth. In seven years it l'JSPS to a 
man's hciglit; but as it then beaT'S Uut few leaves; it is cut 
clown tu the stem, anc.1 this iwodu('CS a new crop of fresh 
shoots the following summer, e\'el'y one of which bears 
nearl1 as many leaves as a whole shrub. Somcti1ues \lie 

11lants are not rut down tiIJ they are ten Jrars old. We arc 
infol'mcd by Krempr(• r, that there arc three seasons in 
which the ltiavcs al'l: collected in the isle of Japan, from 
whicl1 the tea dCl'i\'eS d1ffcL·ent degrees of perfec1io11. 

The ffrst gath('l'ing commt'nces at the end of lf'cb1·1mi·y 
or 1Jeginni11g ot' l\.larcli. 'l'hc leans arc tlien small, ten
der, and unfollled, an<l not aborn tli1·ee 01· fuu1· daJs nlc.I: 
these are ct1lled ficki-tsiaa, ot· ''tea in )HJ\\ dn/' brCausc 
it is pulve1·ised; it is also callee.I impc1·ial tl"a, Lit'i11g seric
rally r cse1·ved fot· the conl't aud }ll~ople or rank; anll s1inu·
times also it is nnmed bloom tea. Jt i.s sold in Cliina 
for 20~. or. 2s. per· pound. 'l'lw lal.Hnr1·crs employee.I iu 
collectrng 1t do not pull the ka,•rs by handl'111l~. !Jut pick. 
them up one by one, and take every {ll 'l'cautiu11 thnt l/ity 
may 11ot U1·eak tlwm. However Jung and <rdiuus tlii~ 
labour may appear, they gt1thl'I' from four tu ten or fif
teen pounds a day. 

The scco111J nop i11 gathC'l'Cc.i about Urn rnd of l\Iarrh 
or beginning of Apt·il . At tliis scasou part of t!Jr11· Je:tvl'S 
have attained thei1· full grnwt!i, a11d tlrn l'Ctit a1•e nor abtH'C 
hall' their sizi·. This rliffcrl:'ure doc~ not, /io\H\ l'r, Jll'C· 
Vf'nt them from being all gatl1en•tl i11d1scf'i111inatl'ly. Thl'Y 
are aft~I'\\ a1·ds picked anti assu1·1et.I into different pa1·ccls, 
ai:cordrng to their age ant.I .!lizl". 'l'hc ) ounge:,l, whirh 
are ca1·el'ully sc,pa1·ated from the rest, a1·e oftcu suit.I for 
leaves of the first cr·ops, or for impc1·ial tea. Tea gath
ered at tl1is sea.son is callrc.1 too-tsiaa, or "Chinese tea," 
because the peo ple uf Japan infuse it, and c.lriuk it aftc1· 
the Chinese manne1·, 

The third crop is gathf'rrd in the end of May, or in 
the month of June. 'l'hc leaves arc then vei·y numer
ous and thick, and hnve acquirr<l thei r fuJI growth. Tliis 
kind of tr.a., wl1ich is called bcn.tsiaai! is tl1e coarse!tt of 
nil, _and is reserved for the common people. Some of 
tht.: J apancse collect their tea only at two seasons of the 
year, which correspontl to the second and third alre:uh, 
mentioned: othe1·s confine themselves to one gcne1·al gi. 
tliering of their c1·op, towarc.ls the month nr June: huw. 
C\'Cr, they always fol'm afterwards different ab501-tment1 
of tlieil· leaves. 

An infusion of tea is the common drink of the Chinrsr; 
arn.1 inde1.:d, when we consider one circumstance in thrir 
situation. we must ackno\\lcdge tliat P1•0\'iclc11ce has dis· 
played much goodness in scattering this plant with so mucl1 
prnfusion in the empire of China. The watc1· is said to lie 
11nwholrsome aml nauseous, aml would therefore, pel'
haps, without some Col'l'CCtin, be unfit for the pu1·p11.scs 
of life. The Chinese pou1· boiling water over thrir· tea, 
autl leave it to infuse, aa we do in Europe; hut they <ll'i11k 
it \\ ithout any mixture, and even without suga1·. Tho 
people of J a11an reduce- theil'S to a fine powder, which 
they dilute with wal'm water until it has acquired thecun· 
sistl~nce of thin soup. Their manner of serving tea is 
as fulluws: They place beforl' the company the tea.equi
pages, and the box in '"hicl1 this powder is contained; 
lhey fill tile cups with wal'm water, and taking from the 
l.Jox as much powdl'l' as the point of a knife can routain, 
throw it into each of the cups, and stir it with a tooth
pick unlll the liquor Ueginsto foam; it is thenpr·est·nted to 
the company, who sip it while it is wa1·m. Arcol'ding to 
Du Ualdc, this mdhod is not pf"rulia-r to tl1e Japanese; it 
is 11lso used in some of tile provinces of China. 
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The first European writer .who mentions tea is.Gin .. 
vanni Botero, an emine11t Italian author, who pubhsllcd 
a treatise about the yca1• 1590, of the causes of the mag· 
nificence and gl'eatncss of cities. He dors not in!lcc<l 
mention its uame, Out describes it in such a manner tbat 
jt is im1>0ssible to mista~e it. "The Chinese (sa)"S he) 
have a herb out or wluch they press a tlelicate juice, 
"hirh se1·ves them for drink instead of wine; it also pre· 
srrns theit· health, and frees tltem from all those e\'ilS 
wlJich the immotlerate use of wine pl'o<luces among us." 

Tea \\olS inlroduccd into Eul'ope in Urn year 1610 by 
the Dutch East ln<lia company. It isgenrrally sai<l, that 
it was fil'st importt.'d from Holl,allll into England, in 
!666, by the lu!'ds Arliugtun an<l Ussory, who brought 
it iuto fashion among PL'OJJleufquality • .But it was used 
in cuffcc-hnuses IJefurc thi8 pe1·iud, as appca1·s from an 
act of parliaml'llt made in J 660, jn which a duty of Sd. 
was laid on cn1·y gallon of the inrusion sold i11 these 
places. In 1666 it was soJtl i11 London for 60s. ]JCI' pound, 
though it did not cost more than 2s. 6d. or Ss. 6d. at 
Data\lia. It continued at this p1·ice till 1707. In 1715 
g1·een tea began to l>c used; anti as g1·catquar1titieswere 
then impo1•kll, tl1e p1•ice was 1esseued, and the practicfl 
of t.it'iuking tea dc!iccnded to the Juwcr ranks. Ju 1720 
tile Fl"cnch began to send it to us by a clandestine com· 
mra-ce. Since that pe1·iotl the t.lemand bas been increaS· 
ing yeady, aml it has become almost a necessary of life 
i11 seve1·al p!\rts of Europe, and among the· lowest as well 
n~ tile hi~l1cst ranks. 

The fullu\\·ing table will give an idea of the quantity 
of tea i1111rnl'tetl annually into Great Britain and Ireland 
since 1717: 
1"l'urn 1717 to 1726 700,000 lb. 

17 32 to 17 4.2 1 ,200,000 
1755 neat· 4,000,000 
1766 6,000,000 
1785 rtl>nnt 12,000,000 
I ~94 f1 nm 1 G to 20,000,000 

Drsidcs 1hesr i.mmensc quantities imported into Bri~ 
tai11 and ]relaud, m1u Ii has Lel'll brought to Em·o1a· by 
ulhn 1rnti1111g. 111 1766 lhe "hole tra irnpoi-1rc.I into Eu. 
rn1w !rum l:liina an101111kll to J 7 millions nl pounc.ls: in 
1785 ii \rn-; rn111puted tu Lrn about 19 millions of pounds. 

In tl1i" ro111111y tl'as arr gerwrally dhided into thl'ce 
hirHh:i of r.;:rrtn, am! fi~·e of liuhea: the formc1· aJ'e, l. fm-
1w1·ial 01 Lluom ll'll, '' ith a large loose lf'af, light gn·cn 
culou1·, nn<I a Jaiut dt>licate s111cll. 2. li)son, so< allt•d 
from tlu• 11nrne of the 111c1·cl1ant who first importet.l it; the 
Ira HS of\\ hi_ ch arc closdy curled and snrnll, uf' a green 
culnul', vcl'g111g to a Llue. 3. Siuglo tea, from the 11nrnc 
of 1ilc· 11l11t'l' \\l11'1'e it is culti,atcd. ~J'lic bol1C'as al'r., 1. 
~uut hong. ''hie Ii imp:uts a yellow.g1·een colo111· by in· 
Jwrnrn. SL Cnmhu, so calkcl from tlie place wl1c1·e it is 
11rnt!1·; a frag1·:rnt tPa, wilh a' ii.Jct rn1l'll; its infusion 
11al<» $. t.;ongu, "hirli has a Jarge1· leaf than the 1n·c
cctli11.~. anti its inl'usio11 somewhat deeper, 1·cscmbli11g 

~:>i~11i1~0~,.~::':~;~.: i: 1:~.1~ ;;~'/l:~:.1:t1~:.·e1 l~ef ~~1~~-~I ~\·h~~~k{i~"~~~~ 
rnixrtl \\ilh it. 5. l:o1n111011 lwlira, \\hose leaves arc of 
on1~ rnlou1·. There ltl'l' other \:-11frtit's, partic11ln1·ly a 
k1111l 111' ~1·t·t>11 tea, <.lone up in rouutlish l.ialls, callccl gun
}Hl\\1\n ti·a. 

'J Ilk:.\ II.· ES, a religions 01·tlcr in the Romi;h 
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cl1urch, so called from their principal fo1~n1ler John Peter 
Cai-affa, then l.iishop of Tbeatc, 01· Ch1rt1, 111 the kmg·. 
c.lom of Naples, antl allerwnrcls pope, under the name oi 

Paul IV. 
T'H.Eli'T, in law, an unlawful fchnious takin!5 away 

anothcl' man's moveable and personal goods, ag:unst the 
O\\ne1·'s will, \\ith intent to steal them. It isdi,,icJetl into 
theft or larceny, p1·opel'ly so called, anti pctit theft, or 
pctit larcen)'; the former "hereof is of goods alH1~e tl.1e 
value of 12d. and is deemed felon); the other, wlurh lS 

of goods under that value, is nut felony. See thcat'ticles 
FELONY aud LARCENY. 

TH.EF1.BUTE, the l'eceiving a mau's goods agai11 
from a thief, or other ame11ds, by way of composition, 
aml to prevent pt•osecutiont that the felon may escape 
unpu1fished; the punishment whe1·cuf is fine and impfi .. 
sonment. 

'l IlELIGONUM, a genus of pla11ts of the class mo
nrecia, and order pol) an(fria; aud in the nat1mll system 
ran.ging under the 53d order, scal>ritlre. The male calyx 
is bifit.l; there is no corolla; the stamina are generally 12. 
The female calyx is also l>ifit.l; thel'e is nCJ corolla; only 
one pistil; the capsule iB cot·iaceoust u11ilocula1·, antl mo .. 
nospe1·mous. There is only one specic.9-, the rynoct'amhc, 
which is indigenous in the south or Eu1·ope. 

'l'HJ<.UBROJllA, a genus of plants of the class polya
delphia, and orc.ler tlecandria; and in the natural system 
ranging under the S7th orc.ler, culumnif'ei-re. The calyx 
is triphyllous; the petals, which al'C five in number, are 
vaulted an<l two-horned; the nectarium is pentapl1Jllous 
and regular; the stamina gl'Ow from the nectal'imn, each 
having live anthel'm, see Plate CXXXV!I. Nat. Ilist. fig. 
4U2. Thel'e is one speciee, ,·iz. 

The cacao, 01· chocolate-t1·ee, which we sh~ll descr·ilie 
in tlic wo1·ds of DI''. 'V1·ight: "ln all the Fl'cnch anti 
Spauish islauds anti settlements in the wnrme1· parts of 
Amerira, the chofulate-trec is carefuJly cultivated. This 
was lurnwdy the case also in Jamaica, but at present we 
hare only a frw sti·aggling trceskf't as monuments of our 
int.lulencc and bacl 11oliLy. This tree delights in shady 
places and t.lerp valleys. It is seldom al.love 20 feet high. 
The kaves al'c oblo11~, la1·ge. and pointed. Thr flowers 
spl'ing from the tl'unk am] la1·ge l.i1·;1nrh<'s; thry are. small, 
and pale 1·NI. The pocls arc O' al a nil pointed. The seeds 
O!' nuts ::tl'e 11um1·1·ous, and cul'iously stowed in a white 
~11thy ~ul.Jst:rnce. The cocoa nuts· ti<•ing gently parched 
rn <-rn 11·0~1 pot over the fil'e, the exlernal covering sepa .. 
ra~cs cabil). Tl_ie kernel is levigated on a smooth stone; 
~ httle arnutto is added, and with a few drops of wate.r 
is rcdu~~d .to~ mass, and formed ~nto rolls ol' onu pouml 
each. J l11s suuple p1·epat·ation ol chocolate is the most 
!1atural,.'rnd the lwst. It is in daily use in most families 

~r:·r~. :~!~rn1c~1, am! seems weH aclaptcd fot· rearing of chil-

'l'I!EODOLITE, a mathemalical inst1·11mrnt much 
usef] ~n su1·vc) i11~, for the taking of angles, <.list~rnn·s, &c. 

HIS nrndr ~anuu:I}> se.veral \H'l'Sons having tlicii' 1:1e .. 
v.cral Wajs ol co11 Lrn·111g 1t, rach supposed tu be more 
simple anti po1·tal>ll', or murc accurate auLI ('X:peditious, 
tlian others. 

. The fo~lu\\ ing- is a description of one of the mn"'t use .. 
lnl: a111I 1111· a 1nnre pal'ticular a~count of some of its pe
culla1· parts we 1·cfer to the article Lt:VEL: The three 
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st:w cs, sec P lote CXXXV. l\1iscel. fig. 2J6, wl1 ereby it is 
suppn l't~ ·d, scr e w into lw ll . mclalj oin ts by brass ferules at 
top. wl11 ch :\l'c 111nvcalJle IJ ct wccu l.H·ass pilla1·s fixed in 
a bt1·1rng lH"ass pl a tr; in whic lt , round the centre, is fixed 
a socket with a ba ll moveable in it, and upon which the 
foul' !3<'1'C\\'S p1·ess that set the limll horizontal. Next 
abo\'C is such another pl ate, th1·ough which the sai<l screws 
}lass, a111l 011 which t·o1rnd the centre is fixed a frustum 
or a cone of bell-metal, whose axis, l.Je ing connecterl with 
the cenh·e or th e ball, is always perpendicular to the 
limb, by means of a conical b1·nss ferule fitted to it, 
wh£·reon is fitted the compass-box, and on it the limb, 
vt'11irh is a stl'Ong bell-metal ring, whereon are move
ahle three hl'ass indexes, in whose plate are· fixed four 
bra.c;s pillars, that jolr1ing at top, hold the centre-pin 
or the bell-metal double sextant, whose double index is 
fix ed in the centre of the ~ame plate. Within the 
double sextant is fixed the spirit level, and over it the 
tclt·scope. 

'l'he telescope is a little shorter than the diameter or 
the limb, that a fall may not hurt it; yet it will magnify 
as much, ancl show a distinct object as perfect, as most 
of treble its length: in its focus are very fine cross wires, 
whose intersection is in the plane of the double sextant; 
this was a whole cir-clc, anU turned in a lathe to a true 
11la11e, and is fixed at right angles to the limb; so that 
whenever the limb is set hor-izontal (which is readily 
done by making the spirit-tube level over two sc1·ews, 
and the like over the other two) the double sextant and 
telescope are moveable in a ve1·tical plane, and then every 
angle taken on the limb (though the telescope is never 
so much rlcvated or depressed) will be an angle in the 
11la11e of lhe horizon, and this is absolutely necessary in 
}>lotting an ho1·izontal plane. 

'l'H!!:OPHRASTA, in botany, a genus of the pentan
clria monogynia class of plants, with ta monopetalous 
cam1ianulatcd petal, semiqninque6d at the limb: the fruit 
is a large, globose, unilocular capsule, containing a great 
many roundish seeds. There are two species, shrubs of 
the West Indies. 

THEOREM, a proposition which terminates in theory, 
and whic h considers the properties of things already 
made 01· done. Or a theorem is a speculative proposition, 
deduced from several definitions com1>ared together. 
'firns, if a triangle is compared with a parallelogram 
s tanding on tlic same base, and nf the same altitude; 
and partly from their immediate drfinitions, and partly 
from other of their properties already determined, it is 
infrrred that the parall«log1·am is double the triangle; 
that proposition is a theorem. 

Tl1eol'l'm stands contra<listinguishcd from problem, 
which dcuot cs something to be <lone or constructed, as a 
t heorem proposes something to be 1wove<l or c.lemon
s trated. 

Thrre are two things tn be chirfly rrgarcled in every 
t heorem. ,·jz. thr proposition and the dc111onstration- In 
the fi1 ·St is rxprcssed what agrees to some rcrtain thing, 
umler ce1·tain conditions, awl what dues not. In the 
latter, the r rnso ns arc laid tlown by which the umler
standing comes to conceive that it does 01· <loes not agt'ee 
to it. 

Theorr ms are of val'ious kinds; as, 
U niversal theorem, is that which extends to any 
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quantity \\ilhout rcsll'iction, universally, as this; that 
the recta11gle or }\roduct of the sum and diffCl'ence or 
any two quantitle.s, is equal to the difference of their 
squares. 

Particular theorem, is that which exlends onlv to 8 
particular quantity, as this; in an cquilatual i•ecliiinear 
ta·iangle, each angle is e.1ual to 60 degrees • 
. Ne$'ati\'etheor~m, is that which cxp1·essestheimpossibi

hty ot any asscruon, as that the sum of two biquadrate 
numbers cannot make a square 11un1ber. 

I~ocal theorem, is that which l'elatcs to a surface 19 
that triangles of the same base and altitude aa·e e~u.i. 

Plane theorem, is that which relates to a sul'face that 
is rectilinear, or bounded either by the circumference o[ 
a circle; as that all angles in the same segment or 1 
circle are equal. 

Solid theore.m, is that which considers a space termi
nated by a sohd line; that ,., by any of the three conic 
sections; a.• this: that if a i·ight line cuts two asymptotic 
parabolas, its two pai·ts terminated by them shall be 
equal. 

Re~iproc~I theorem, is one. whose convrrsc is true; as 
that if a triangle has two sides equal, it has al•o two 
a~gles e~ual: th~ converse of which is likewise true, 
viz. that 1f the triangle bas two angle• equal, it has also 
two equal sides. 

THERMOMETER. A glass vessel filled to acer
tain degree with a liquid, for the purpose of showing 
the expansions of that liquid in different temperatureo, 
or for the purpose of showing the tem11crature by the 
corresponding expausion of tharliquid, is called a ther
mometer; i. e. a measure of the temperature. 

The fluids mostly used fur thermometers, are eitl.er 
mercu~y or spit·it of wine; the lat~er of which is gene
rally tmged red, by means of cochineal, or Brazil wuod, 
&c. for the pur1~ose of rendering it more Y"isible; hence 
they are denominated the mercu1•ial thermometer, and 
the spirit thermometer. Other fluids, on account or their 
clamminess, or or their great iri-egularity of expaasioa, 
are not useful for thermometel's. 

The most propei· and the most useful shape for ther· 
mometers, is that of a long tube with a narrow bon, 
and with a globular cavity at one exh-cmity (see Plalo 
CXXXV. Miscel. fig. 257). The cavity of the bu!~ C, 
and part of the tube, as far, for instance, as A, are filled 
with the fluid: the rest of the tube is either partly, or 
quite, exhausted of air; and the end B of the tube is her. 
mctically sealed; viz. perfectly closed by melting the el• 
ta-emity of the tube at the flame of a candle or lamp, ur· 
ged b) means or a blow-pipe. 

When !he bulb C is heated, the mercury, or the spirit 
of wine, is expanded; and not being able to extend it.elf 
any other way, all tlie increment of bulk is manifested 
in tht" tube, viz. the surface A of the fluid will rise con• 
siderably into the tube. Qn the other hand, when lb• 
bulb C is cooletl, the fluid contracts, and its surface A 
descends. It is evident that, rretaris paribus, the larger 
the liulb is, in proportion to the diameter of the cavity 
of the tube, 01• tin• narrower the latter is in proporlion 
to the formtr, the greater "ill the motion of the surface 
A be in the tube. But it must be obsen ed, that when tho 
bulb is \'ery large, the thcTmometer will not tasil,- ar· 
rive at the p1-ecise temperature of any place, wherein it 
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may be situated. S•>me persons, in ordC'r to give the bulb 
a greater sul'facc, ant\ of course to render it morr capa
ble of readily attaif\ing a g1vC'n tem11crature. have made 
it not globular. Out cylindrical (\\hich shape was adopt· 
ed h) f'a!ircnhe.it), or fiat, or hell-like, &.c.; but thuse 
shaprs are improper, because they arc liable tu be alter~ 
td l.iy the varying g1·avity of the atmosphere, consequent
ly th 1se thcrmomcte1·s cannot be accurate. 

Ha thermometer is he~tcd suddenly, as when the bulb 
C is immergCll in hot watc1·, the surface A of the fluid 
ill it will Uc seen to descend a little, and instantly after 
will IJe iscl·n to t•ise; the 1·l'ason of which is , that the heat 
of the watc1· c1dugrs the glass first, and is the 1l commu
nicated to thL• 11uid. &c. On the contrary, if the bulb of 
a Lj1ermurnetc1· is cooled su1lde11I\', the sul'l'ace A of the 
fi 111ll will fil'st rise a little, and the;. will descPnd: bt•camrn 
th~ cold contracts the glass a.lone at first, antl afterwards 
contl'ads the fl ui d. 

lcr is melted by a certain invariable degree of tern· 
pcrature; and watt-r t'rcezP.s at about the same t em
IJl'l'<.ltm·t· ; tlicl'C'forr, if the bulb C of a mel'Curial ther 
momeler is plared in m~ltrng ice, ol· melting snow, and 
a n1a1'k is m 1de on tile outside of the tu he, even with the 
:rnrfacc of the Huid, as at D; that muk is called tile 
freczing-11oint, though in fact it is the melting-point of 
ice; the frel·zing -point of water being not so constant. 
Ir the bulb of a tl1 ~rmometc a· is placed in boiling W<1ter, 
autl a muk is made on the glass tube, even with the sur· 
f'.lce ol' the Uuid within, as at E, that mai-k is ca1lecl the 
builing~ 1rnint; fol' i11 an oµ~n VC!isd, and umler thtj same 
atmnspl1cl'ical iwessure, which is indicated by the baru
metel', wate1· constantly boils at the same tempcr·ature, 
amt an inncas C' d fi1•c will fu1·cc it to evaporate fastrr, 
but will not raisu its temprratu1·e. Those points being 
ascertaim:d, if the lcn.~th of the tube from D to E is d1-
vi1lell i11to au) 11uml.Je1· of t:qual pa1·ts, those parts will be 
th o dl'gl'ees ol' tl1L~ lhermometc1·, cir the c\cgl'ecs of lu·at, 
indicated Uy the correspunding C'X(lansi:m'i of the fluid 
within the thermometer. And tl1e same degrcl's, or equal 
divisions, may be continued below D and above E, in 
orflrr to show the lleg~·ccs of tem11crature below the 
frc<'ziug, ancl above the boiling. point. 

'rJrnse twn unaltrrahl c pniuts of temperature, viz. the 
fn1·m~1· whe1·e lrc bcromcs w.i.re1·, and tile secn11tJ wl1ere 
watt·1· ll l•Co1m·s rapour, h;H'r. bt'en uni,•e rsa lly adopted 
b) rlle various co11su·urt111·s of tl1er111ometns fot· the g1·a
du 1tio11 uf' tlw"ie insl1·ume11ts; but the space betwc~n them 
l1as Uren cli\ id ed differe ntl y by diffcnnt pc1·so11s, and 
this difforc111·t: gi\'CS the: d1fftwcnt names of the1·rnr1mc
tc1·!i, u1· rather n!' their gradudtions; such as Uca11111111·' s 
tl11•rm1unetc1·, Fah1·l•ul1cit's the I'm under, &r'. R1~au inur 
di villt.·s lhl' !-iparc lJl'hVt'Cll tllC' al.J,;V('tncntioned two Jlllin ts, 
i11t11 80 r<pnd part!i u1· dl'g1·1•t•f.!; phv111g th~ 0 at f1·el·zin.;, 
and the SOLh 1h'g1·1•e at tl1e l>oili11g p 1111t. .F'ah1·en lieit di
''\ ,J,.s ii into 18U dl-grecs or ecjtrnl par t!oJ, l>ut he places 
tl1 · O thidy-two c.1 cgrc1•s brluw the fl' ~czing.point U; so 
th .. 1l1l' t1·1•t·zi 11,i;·1mi11t is at 52, an<l the IJoiling-point E 
is al 12 clrg1c1·s. 

Odlt' r p•· r·so n'i have a1foptrc1 othf'r clhris ions~ which 
hue bl'l:n su:;gl'ste<l IJy sup1losed a<lrn11tagcs OL' rancil'ul 
idca!oi. 

J\lnst uf thusc graduations arr. at p1·cscnt out of use, 
VO.L. UJ. 1!9 

but thcv arc to be met \\"ith in vaPions. not vrry recent, 
pu1J1icai.ions; we have therefore thnu.i;·lit it 11erC'SC\RI') to 
set thrm down in the following talJIC', which contains, 
1st. The n amr of the prrson or socirly that has usrd 
each particular division; 2d ly. Tiu· drgret• which has 
been Jllaced, b) rarh of themt agains~ th e freezing-point; 
Sdly. 'l"'he de,g1·ee whirl! has IJern placrd againsl the 1Joil
ing-p11i 11 r; aml, 4tlily. Tl.Jc ouml.Jcr of dcgress J.) ing lie· 
tween those two points. 

I Fce~zingl Hni.tin~ In~ 
Fahrenheit's~ which is gene-1-=~,1-=~ 8' •~T 

rally used in Great Britaiu. It 

':'o l'k, unless some other is men· 
is also us1•d throughout this I I 
honed 52 212 t 80 

Reaumur's, which is general-
ly used in Fra11ce and other I 
parts of the continent SO 

Celsiu~'s, which has IJeen used 
chiefly in Swetlen, lienL~ it is al-
so called tile Swecli<ih thel'mome-
tcr. It lias been lately adopted 
Uy the Frenr.11 chemists, under 

!1~1=t~;.me or ccntigl'ade thermo-1 

The Floi·cntine thermomrte1·s. 
which \\ere mallc and used by the I I 
mcmUl'l'S of the famuus academy 
rlel' Cimento, 1.Jeing some of the 
firsL i11su·ume11ts of the sort, 

ha\'i11g a g1·e.at many more de-
~rl'es th;rn othe1·s. But two of 

JOO 

80 

!OB. 

Wl'l'e vaguely gratluat('d, some I I I 
l1ie11· m<Jst common graduations 

sc~l~~1~0 i:1·isian thermometer, I { ~~! 1
1 

~ii 1 l~:l 
,·iz. the ancienne thermometre or 

the Academy of Sca·nces, seems I I 
to ha\•e been graUuatcd nrarly I 
thus, 25 2S9 214 

H e la llire's thermomefrr, 

which stood in the 01Jsel'\'atu1·y I I I 
at Pa1·is aLo\'c si xl)' years, "as 

gi·t~:·~2~11'.~~~s,tlirrmomctcr is I Jh., l~t .. , !Et 
gn~;.luatetl i11 an inverted ul'dc1• 150 o 150 

81 r Isaac N e\\'ton's I o 
1 

34 34 
llalcs's O 16·' I 16s 
Tile E<linliurgh thcrmometel', I ~ 

fnrme1 ly us1·d, Sl'e111s to l1av·· I 
bern .r;1·atlualcd thus, Sf 47 SS ' 

. ·r.liesc are the chirr thC'rmomett·rs that h:we li<"rn us:d 
111 ~·.11ro1H·; and the ternpnatun-s indu.:atetl u, thr n·in ... 
c1p.d ul thrtn may be 1·e<lucl·d into the cm·i·r&priuldirt"" 

~~~;;~~~!:~~.·:;~: L. I ~1i7:t·;·.;i,,;~~=·:~~·l~~~" .. ~·~~1~;: ·l~i 
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scale of Reaqn1ur, F those of Fahrenheit, an<l S those 
of tbc Swrdisli lhl'1 montt-ter. 

l. To LOHve1·t the dcgt·ces of Reaumur into those of 

Fahrenheit;~+ 52 = F. 

2. To convert the dt·grees of Fahrenheit into those of 

Reaumur; (F-~2) < 
4 = R. 

s. To convert the Swedish degrees into those of Fah· 

l"enheit; " ~ 9 
+ 32 = F. 

4. To convet·t Fahrenheit'• into Swedish; (F - ~) x 
5 

=S. 
5. To ronvert Swedish degrees into those of Reaumur; 

·~=R. 
5 

6. To convert Reaumur's degrees into Swedish; R; 5 

=s. 
'l'o such readt-rs as are unacquainted with the algrbraic 

expression ol arithmetical fo1·mulre, it will be su0i1 ieut 
tu cxpl'rSs one 01· two of these in words, to l'Xplai11 their 
use: I. M•ltipl~ the deg1·ee of Reaumur by 9, divide the 
}H'•rluct l>y 4, and to the q uutient add 32, the sum t!X

presses the deg1·ee on the scale of F'ahi-enheit. 2. lt"'l'om 
the degree of l"ahrenheit subtrnct 52. multiply the 1·e. 
mainder by 4, an<l divide the pl'Oduct by 9, the quotient 
jg the degree according to the scale of Rcaumur, &c. 

'.fhe1·mumeters have been made of a great va1·iety of 
sh.apes nnd sizes, suitable to the diffel'cnt 1rnrposes for 
wliirli they were intended. 

Thel·mometrrs for sho\\ ing the temperature of the at
mosphere, uced nnt have theit• scales much cxtemled; it 
is more than suftlrient if we go as high ns 120°. The 
lower drgrces may be carried down as low as may be 
necessary fu1· the. cul'1 of an) particular climatt•. The 
mercurial thrrmometrr needs not lie gl'aduated lo\Hr 
than 40° brlow o, because at about tbat degree mert:m·y 
ccasrs to br a OuicJ. 

'('he spirit thnmnmeter may be graduated lower if 
necrssary. " 'c shall hel'C just mention, that, for rrasons 
which will be noticed hereafter, if a mercurial thermo
mctei· and a spirit thermometer are both g1·aduatrd ac
coi·<ling to the abov~-men.tionecl d_i1·c~tio1.1s, the two ther
moinl'ters will not, 111 then· usual 1mhcat10ns of the same 
tc1111w1·aturcs, point to the same deg1·ecs. . 

'l'l1e tlrgrcss or thcrmumetc~·s may be delineated on 
metal, or wood, 01· pape1·, or ivol'y, &c. b.ut suC'h sub
stances should be pref'l'rred for the scales of thern1on~e
tcr3, as are not apt to be leut or sl101·1e11cd, ~1· othcl'w1sc 
altered l.ly the wealhc1·, esprcially ''hen the m~ll'umcuts 
are not defended by a glass case, 01· by a box with a glass 

fa~.he bulb of the thermometer must be clean a~d colour. 
less· sincr colourrd sU1·f<lccs arn apt to be pal'liall) heat
ed by a strong light. The ball of the thermometer ought 
not to he iu con tad "ith the substance of the scale, lest 1t 
should be i1tllucnced by the tempernturc of that sub
•iance. 

Thrrmometers which are to be situated in the opeQ 
air out of the hou~t:, must be at "0111t• cli_stanrr (at lea.st 
a foot) from the wall, and \\ilcrt· the light ut lhf' 11 
ma) not fall dil'ectl) upon them. Fig. 2.'.;8 reprt·s• nts a 
the1·murnctel' of the mu~t usual shape imk1,endant of the 
case. 

For chemical purposes, the bnlb and part of the tube 
of the thermometer, must pt·ojrl't some \\ay below the 
scales, in order that they may be placed in liquids, mix. 
tures. &c. 

Fo1• other pu~poses, as. for ~utanical obsrr·vations, 
hot.houses, brrw111g-ma11ulactor1cs, batl1s, &c, the ther .. 
moroetc1• must be mat.Ir lungfr, or shorter, 111· narru\\er 
or particular dii-ections must bt- atlded to tht• scall's, &c.! 
but we shall not take any farther notice of those Ouctu= 
ating var·ieties of sha11(• 011ly. 

It is necessary, howt>vt·1·, to describe. a sort ofthrrmo .. 
meters \\ hich havr been constructed tor a partirular pur
pose; namely for showing the highl'st cJeg1·ct• of Jwat 01• 

of rnld which has taken place dul'ing the absenre 01 tin• ab ... 
server; as fo1· insta11cf', in the course of the night, 01· in the 
hottest part of the day, 01· even c.lul'ing a whoJc sea:son. 

Tuermumrte1·s fur this pul'puse lia\'e bc1·n conLrl\·ed 
diffrreutly hy various iugt>nious persnns, as by Bcrnma
ilh, Kroft, lord Chal'les Cavendish, &r. but the best of 
thrm, which however 1s not without faults, ~u1t.l ofcourse 
is in m·ed of improvements, wasconta·ivt·d by Mr. James 
Six, and is desc1·ibed in the 7=!11d vol. of the 1Jhil11su11hi
cal T1·ansactions. F'ig. 2S9 exliil.11ts this inst1·t11nc11t, 
but divested of the scale ancJ frame·: ab is a tube of thin 
glass, about 16 inches long, and -fTof'an inch indi;tme. 
ter; c def g h, a sma1Je1· tulle with tliu inner dametrr, about 
c:r'r juined to the largt'r at the up11cr ent.1 b, and bent 
down, first on thr left sidl', and then, aftl'J' dPsrrnding 
two iucliel't l.lt'low ab, upwa1·d.<j again on the right, in the 
several tlinctiuns c de.Jg h. pa1·alld to, and u11e inch 
distant from it. On tlw ~nd uf the same tube at h, the 
innrr 1.hanll'ter is enfargPtJ tu hair an i11ch from h to j, 
which is two inches in kngth. This glass is filled with 
highl) rectifh•d ~pirit of wine, to within l1alf an inch uf 
the eud i, exn·pting that part of the s111all tube from d tG 
g, \\ hi i.: h is filled "ith mercury. :From a Yiew uf the 
instl'Urncnt in this state, it will read ii} be ronreived, 
that when the spirit 111 thr largl· tube, which is the bulb of 
the tl1e1·mometcr, is expan<lrd by heat, the mrrcury in tl1e 
small tube on the left bide \\ill br pressed down, and conse
quently cause t.l1aton the right side to risr; on thecoutrary, 
when the spirit is rornlrnsctl by cold, the revel'se will hai:
pen, the 111c1Tury on the left sidr " ·ill 1·ise a~ that 011 tbo 
right side tlesrends. Thr scale, therefore, \\ hich is Fah· 
renheit's, begiuning with O, at the top uJ'tlie left sidt', has 
th cJeg1·ccs numbered downwa1·ds, while that at the right 
sid~, beginning with 0 at lhe bottom, ascl'nds. Thl' divi
sions are ascel'tained, by placing tf1is thermumctei· with 
a good stantlard mel'l'Urial one in water, g1·adually heat
ing 01· cooling, and marking the divit.ions of the new 
sralc at eve1·y 5°. The method or shO\\ing how high 
the mer cury hatl risen in the observer's alJsence, is ef .. 
fccted in the folio\\ ing mannr1·: Within the small tube 
of the tl1e1·mometcr. above the surfare of the 111e1·cury on 
eithel' side, immersed in the s11irit of winr, is placed a 
small int.lex, so fitted as to pass up anti tlowu as occa· 
sion may require; that sui·face of-the rnercul'y \\hith 
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rises, carries up the index with it, which index does not 
return with the mercury when it descends; but, by re
maining fixed, shows distinctly, and very accurately, 
bow high the mercu1·y had 1·isen, and cunsequently what 
degree of heat or cold had happened. Fig. 240 repre
sents these indcx<'s drawn larger than the real ones, to 
rcmler it more rlistinct; a is a small glass tube 1 nf an 
inch long, hnmetically sealed at each end, inclusing a 
piece of steel wire neady of the same length; at each end 
c d, is fixed a short piece of a tube of black glass, of 
such a diam c·tc r as to pass freely up and down within 
the small tube of the the1·mometer. The lowe1· end, 
floating on the sm·facc of the mercury, is carried up 
with it when it 1·ises; while the piece at the upper end, 
being of the same diain~ter, keeps the body of tlrn index 
pal'allel to the sitks of' the tlHTmometl'ical tul.ic. From 
the upper end of the body of the index at o, is drawn a 
spring of glass to the fineness of a hair, about i of an 
inch in l('ngth, which being set a little oblique, presses 
lightly against the innel' surface of the tube. and pre· 
''en ts the index from following the mercury when it des· 
cends, 01· bcit'g mo\·ed by the spirit passing up 01· down, 
or by any sudden motion given to the instn11nent by the 
]1and or otherwise; but at the same time the pressure is 
so adjusted, as to pcr·mit this index to he reatlily ca1·ried 
up by the surface of the rising mercu1·y, and tlownwartls 
whenever the instrument is to be rectified fo1· observa
tion. To prevent the spil'it from evaJ>orating, the tube 
at the encl i is closely sealed. 

This instrument in its frame must be secured against 
the wall out of dooni, to prevrnt its being shaken by 
1'iolent winds. "Towards evening," says Mr·. Six, 
" I usuall y visit my theJ'mometer, and sec at one view, 
by the index on the left side, the cold of the preceding 
11ight; a11d by that on 1111' right, the heat of the day. 
'l'hese I minute down, aud then apply a small magnet to 
that }Jart of the tube against which the indexes rrst, and 
move each of them down to thr. surface of ~ h e mc1·c111·y; 
thu!"i, without heating, cooling, separating, or at all dis
turbing the mercury, or mov:ng the instrument, may 
this thermometer, without a touch, be immediately rec. 
tilied for another obsel'vation." 

Thr. common contrivance for a self-registering ther
mometer, now sold in most of the Lnndu11 shops, con
sists simply of two thl'rmometers, one mercurial and the 
other of alcohol (fig. 243), having their stems horizontal; 
tile ful'mer has for its int.h'x a small bit of rnagnetical 
!teel wire, and tbe latter a minute thread of glass, having 
its two ends formed into small knobs by fusion in the 
flame of a candle. 

rr1ie magnetin\l bit of wire lies in the vacant space 
of the mercu1·ial tl1er·mometer, arnl is pushed forwa1·d by 
the merrury wlirnr:Vl'I" the temperature rises, and pushes 
that fluid against it; but when tl1c temperature falls and 
tile fluid retins, this inrlex is left behind, and consc
qurntly ::;hows the maximum. The other index, or bit 
of glass. lirs in the tu~c of the spirit thermornetel' im
mersed in the alcnhol; and whrn thr spirit rrti1·cs by de
prcssiou of temperature, the index: is farrird along with 
it in appart>nt rontact with its inf('f'ior su1face; but on 
inc1•ra-;e Of ll'WJU'raturc the spirit go('S forward a11d 
Jean--; fht• irukx. which thncforc shows thr minimum 
of tcmpcrntul'c since it was set. As these indexes mcl"C· 

ly lie in the to1rns, their rcsistnnce to motion is ntfo.;cth· 
er inconsidrralile. Tbc steel index is brought to the 
merc111·y by applying a magnet on the outside of the tuUr, 
and the othc1· is duly plared at the end of the column ol" 
alcol1ol by in clining the whole ins trument. 

The operation of this instrument has bren tl1t1'I ex
plained: 'Yhet1 the surfar.e of the column or s pirit is 
viewed by a magnifier, it is seen to have tile form of a 
concave hemisphere, which shows that the liquid is at~ 
tractcd by the glass. The glass in that place is cu n s•~
quently attracted in the 011posite direction, by a fo1·ce 
equal to that :which is so employed in maintaining tl1at 
concarn figure; and if it was at liberty to move, it \\Oulll 
be drawn back till the flat surface was restored. Let us 
suppose a small stick or piece of glass to be loose within 
the tube, and to protrude into the vacant space beyond 
the surface of the alcohol. The Jluid will be attracted 
also by the glass. and form a concave between its sut·
fo.ce, and that of the bor·e of the tube. But the small in
terior piece being quite at Jibcrty to move, will bcdrawu 
towards the spirit so long as the attractive force posses
ses any activity; that is, so long as any a1lditional fluid 
bangs round the glass; or, in other words, until the end 
of the stick of glass is even with the surface. Whence it is 
seen that the small piece of glass will be 1·esisted, in any 
action that may tend to protrude it beyond the surface 
of the fluid: and if this resistance is greate1· than tl1e 
force required to slide it along in the tube (as in fact it 
is), the piece must be slided along as the alcohol con
tl'acts; so as always to keep the piece witliiu the fiuid. 
And this fact is accordingly obse1·ved to take place. 

ft might at first sight be imagined that equal incre
ments of heat would cause fluids to expand equably; viz. 
that if the heat is increased gradually by one <h·gree, 
two degrees, thr·ee degrees, &c. the fluid thus beateU 
would expand its bulk by a certain quantity, then by 
twice that quantity, three times tliat quantity, and so 
on. But this ii;; not the case, and every fluid sr,ems to 
follow a partirular law of expansion. 

Me1·cu!'Y seems. t~ expand mo1·e equably than any 
othe1· fl_u1d. Yet 1t~ tncrements of bulk are not quite 
proportional to the increments of heat. With other flu
ids the irrPgularity of expansion is very considerable. 

One cubic inch of mercury, or one measure whatever 
of it, B;t 3~~ of tempera~ure, when heated to the tempera
ture ol bo1hng water, viz. at 212°, will be found i11crea9. 
ed in bulk by the quantity 0.01836. This fluid metal. 
boils and becomes a vapour at 600Q of Fahrenheit's the1·~ 
momt'ter, and it bec_omes a. solid at - 40°; viz. 720 be. 
low melting ice. Below that point, viz. - 40°, it con
tracts irl'egularly. 

Spil·it of wine boils at about 180° anti the purest pro
bably ne,·er freez es. 'Vh en brandy, or a mixture of 
water and spirit, freezes, it is the water that beco mes 
solid, but the spi1·it will be found cullcctt>d together in 
one 0 1· more bubbles, in some pa1·t of the ice. 

F'r·om a11 that has been said with respect to the ex pan . 
~ion of H ~1 id s, it appears .that, 0~1 account of the great 
Hre5111 l:w1ty of t he rate ol exp.ans1on: mc1·cury and spil'it 
of wrne :u·e the only t.wo ilnHls winch can Le used for 
the1·mum~tc1·s; observin;!J> that sornr cnmprnsation mu:,t 
be made •.n the srale of th.t• spil"it tbcrmomi·ter, in ortlcr 
to make ti col'rcspond with the scale of tho mercuifat 
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thermometer. But the mercn!'ial thermometer cannot 
indicatl· a te lilpc1·a u1·c liigh <' r than 600. Hen ce various 
i11J;l'11ious prrson11 IH\\'C rndca\'ou1·cd to rontl'ivr in.!Hr·u. 
mrnts cap~ll>lc of indicatiug the highf'I' dl'g'l'Cl:'S of heat, 
wl1irh would lie of gn•at use in philos11phy, ~hcmist1·y, 

am\ val'ious arts; Uut the only useful con trivance of this 
sort was made by tllr late M1·. Wrdgf' wuocl. This ingc-
11inus g<'ntleman applied to the mrasurin.~ of lli P; h de
grees of heat, a si11gula1· propc1·ty of argillareous lwtlies, 
a pt'o}lC' l'ty which t1btams more 01' less in c·v1•1·y kind or 
tht'm. as far as Uas bt:en examim·t.J. This property 1s, 
thr1t an argillaccnus suhstaurt>, when txpost·tl to firr, is 
lliminishcd in bulk Uy it, nor does the Uulk inc1't'ase 
again after cooling; and this lliminutiun of bulk is pro
po1·tionate to the degree ur heat to whid1 the substance 
J1as been exposed. 

rl'his prol:'lCl't) may seem to be a deviation from the 
gcneraf rulf'. viz. cliat lif'at t>Xpands all so1·ts of bodies, 
a:nd that a dimi1111tio11 nl' heat enables tlil'm to contract 
their dimensio11s; I.mt iu tltis case it mu!it be cons idC'rCd 
tl1at the cla) pieces coutract and remain contrarted. bc
cause:;ome sulJstance, \'iZ. water and an ael'ifol'In fluid, 
is srparated from th1·m by tile action ot'tlrn fire. 

:Mr. "\Yedg~wood's tilrrmomete1·, 01• appal'atus for 
measuring tlic high degrees of heat, consists of 1tmall 
JJieces of day of a detenuined lrngth, which are to be 
placell in the furnace, crucible, &c. whose tleg1·re of heat 
fs to be ascel'tainctl; and of a gauge to measure the con
tracted dimensions of the clay piecl's, after they ham 
been cxpos~d lo tht• fire. 

F'ig. 241 rep1·cse11ts the gauge, which is either of brass 
or of porcelain. Fig. 242 l'epl'escnts a section of the 
same; a11d the letters refer to the like parts in both 
figures. EFGU is a smooth flat plate; AC, BD, a1·e 
two rukrs 01· flat pieces, a quarter of an inch thich; ant.I 
fixed fast upun the plate, su as to fn1·m a converging ca
nal ABCD, whuse wi<lth at CO is three-filths of the 
wi<lth at AB. The whole lcugth of the canal from AB to 
CD, is divided into 240 l:'~Jl~al parts, ~ml :lh~ tlivisi~ns 
are numlJcrcd from the w1tlcr end. It 1s evident that 1f a 
body, so adjusted as to fit exactly the witlcr end of this 
canal, is afterwards diminished in its bulk by the action 
of fil'e (as the thermomeu·ical yieccs which will l>e t1.es
cl'ibed in the next para;raph), 1t may tlien be passml (ur
thel' in the canal, and more so according as the t.limi
nution is greater. 

The the.rmometrical pieces are small cylirn.Je1·s of clay, 
a litlle ftaUene<l on one side. They are nearly as much 
in diameter as they are in length. When one of ti.Jese 
pieces is to be used, it is propc~ to mea~urc it firs.t by 
}>lacing it in the gauge at AU; tor sometimes the. pieces 
are of a few degrees largH 1H· smaller thau the distance 
AB, which excess or defect being ascel'tained~ must ~f
tel'wards be allowed for. I) rcpHsents one o[ these pie
ces set in the gauge for mr asurement. 

The piece is then ]>laced in the fur1.iace, or cru:ible; and 
if it is taken out either at the end of the op{.'ratwn, or at 
any Jlel"iod, and, when grown cold, is mrasurcd by :;litl. 
ing it as far as it will go, into the canal of the gauge, the 
number of divisions against t.he plac~ where it stops will 
show the conh•actl"'d llimrnsions of the piece, and of 
course the drgree of hrnt tu· whrt:h it 1Ja8 been exposed. 
It will be found tliat these pieces will.50 very little be-
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yond 0 in the canal, if they have Uecn expnsrd to a visi. 
blr red heat; will go to 27° ir they have IJern rxpnset.l to 
the heal in .which coppcl' melts; to about 90° if' exposed 
to the welding-heat nf iron; about 160 if exposed tu tire 
grratrst heat that can be pro<luce<l with chal'l'e<l pit-coal 
in a Wl' ll constructed common ail'· fu1·u::tce., &c. 

The same. thcrmomefrical piece which has been used 
brfo1'C', 1~rny be used again for higher t.ll•g1·ccs of heat, 
bu! n()t fni· lowe1· deg1·ecs. 

It i:; now m-ccssa1·y to show the corJ't'Spnntlenr<' lie. 
f\\ieen the scale of this, and the scale of F'al11·enlicit'a 
mrrcurial thcrmomrtrr. 

As the mercurial thermometer cannot show a trmpc
raturc higher than 600°, and W rdgewood's t\1rrmomttrr 
cannot show a tempc·ral'lll'e lawn than 1·ed heat, which 
is by se\'ernl deg1·ers highn than 600°, thncfo1·e it was 
nrcessa1·y to coutri\'e a measure fu1· the interm\·dialr clc
g1·ees, and which might reach some clrgrees lH'low 6LQ0

, 

and some degrrss al.Jove the temperature of a l'C'd l11·,1t. 
1\1 r. " ' etlgewood chose a ]liece of silvrr, the expansion 
of which measu1·ed in a gauge made for the pu1·pose, simi
larto the gauge fig. 241, might indicate the degrers of 
tt'mperature bt·tweC'n the two tl1ermomrtr.l's; with this in· 
stl'Ument he fi1·st found the co1Tespondcnce between the 
<legrres of Fahrenheit's scale an<l the last-mentioned 
ga11ge, by placing them alternately in water of thC' tem
pe1·ature of 50°, and in boiling water. Then he found 
the conespondence between the degrees of the gauge or 
the silver piece. and that of the euthen thermnmch·ical 
piecrs, by placing them both at the same time in dilfer. 
ent and higher degrees of heat; lastly, by computation 
from tl1ose results, he determined the corresvundcnce 
between the degrees of Fahrenheit's scale antl those ol" 
l1i.i.; own tltCl'mometl'ical gauge. 

It was found that one degree of w·edgewootl's thermo. 
mC'ter is equal to 130° of Fahrenheit's; an<l that tht> O of 
'Vedgewood's coincides with the 1077. 0 5 of Fahrenheil's; 
from which data a compal·ison of the two tlwr111omete1·s 
may be made; or rather of the imaginal'y extt'nsions of 
theil' two scales; for, . in fact, Fah1·cnheit's thermometer 
cannot show higher.than 600, and We.dgcwood·s cannot 
reach near so low. lt is likewise to Ue ohse1·vcd that the 
degrees of \Vedgewood's scale a1·e supposl·d to show 
equal incrementi of heat, whereas in truth we do not 
know whether the clay thermometrical pieces contract 
in prop0t•tion to the increments ur heat; wl!ich shows 
that, though this is the best known thermometer for 
measul'ing the hightr degrees of lu·at, yet an improve· 
ment of th.e same, or some olhfl' mt111agrable and more 
accurate contrivance, is higlily drsi1·able. 

Upon the whole it apprars, t11a.t the spidt thrrmometer 
enables us to measu1·e thr: llt'grees of heat as low as has 
e\'er been experienced, 6ithPJ' nat111:p.lly, nr by a1·tificial 
cooling: that the mercurial thermomt'ter rnablrs us to 
measure the heat from - 400 to 6000; and that Wrdge
wood's thermometer enables 11s tu measure from a red 
brat up to the farther extent of that scale, ' ' iz. to its 
240th degrt·c. which is reckoned cquirnlent to 32277° 
of Fahr(•ulirif'~ sralr. 

THESlUM, BASE FLUELLTN. a genus or plants of 
the class pentantlJ'ia, and ordel' mon-0gyuia. The calyx 
is monopliyllous, wilh the stamina inserted info it; thrre 
i,s 011ly one seed, which l.S inferior. There al'e nineteen. 
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~··~::;.;~e t~'.u:~;;i~~. is ft t~ti~i f~:~~~~o::~e :,i;,~i~\~~~·;~ 
lincal'lcavl·S, and llowcrs in June and July. 

TllLASL'l, llA...,'l'ARD-CllESS, or MI'l'BRID.4.TE MUS

TARD, <l gl'11us of plants of llte class tetrad) naqi_ia, aud 
orUe1· sifo 11lmm; antl in the naturnl sy,,otem rang111g un
der the S9lli 01·tlcr, siliquosa. 'l'lic 1)11tl is ema1·gi11ated, 
obcurda.tc, aml pulyspcr·mous; the valves are boat-sha~ed, 
anti marginatet.l anti carinated. There a1·e 14 species; 
of wl1ich six only are natives or Britain. 1. TIJe ~r
vcnsc, treacle-mustard, or p·enny-cress. It smells hke 
garlic, and has a white flower. 2. The liirtum, or p~-
1·e11nial mithl"i<late mustard. 3. The campestre, or m1-
thridatc mustarU. 4. Tl1c moutanum, or muunta111 mi
th1·iJate 111ustard. 5. 'file pcdOliatum, 01· pe1{uJiate 
tl'eade-mustard. 6. 'I'lrn bursa pastoris, or shl•phe1·<l's 
put·se. The scctls of sum~ of these svcdes have an 
&end biti11g taste, app1·oach111g to that. of tl~c c~umwn 
m111"1ta1·d; with which they agree nearly rn theu· pliarma.
ceuLic; properties. . 

'l'UlRO, in music, an interval so called because 1t 
contains three diatonic souuds: The GI'ceks not admit
ting the tbird as a consouance, it obtained nu gene1·al 
name amongst them; but touk that of the lesser or greatel' 
intcrYal from which it was fol'met..1. 

There a1·c four species of thirds; two consonant, and 
two dissonant. 'l'he co11su1nmls arc; fil·st, the major 
third, calletl by the ancie11ts ditone, CtHnpo~ct.I of two 
tones; secun1lly, the minor thi1•d, calkd liermlt(~ne, cun
sisri11g of a touc aud a l1alf. The d1ss~rna11t tliu·lls a1·~, 
fh·st, the dimi11i:-:ilied .h11·d, compusetl ol two ITil\JOl' semi
tones; secondly, the . supcdluous third, coinp_used of t'~o 
tones am] a half. Tins last intenal, nut havrng place rn 
the same mude, 01· k{·.1, is never used either in har1nony, 
or in melody. The huliaus sometimes i1~lrot..luce tlrn 
diminished thil'd in airs, I.Jut it is neve1· used rn hal'mouy. 

1.'he consonant tliil'ds al'l'· tile spi1·it of harmony, pal'
ticularly the majo1· thu·t.l, wl1ich is souu1·ous and ~rilliant_; 
the mino1· thi1•d is more tender, a11J CVt:'ll patl1el1c; a c..hl
fercncc of charactcl' from whit.:h skilful composel's derive 
some ot' the best and most poignant effects. 

The olcl Fl'ench theorists had almost as severe laws 
respecting the thirds as we now ol.Jscn e in regard to til'tl_ts 
and cignths. It was by them fo1·1.J1dden to have two in 

immediate succession even of <liffl.'reut ki11ds, i1•u'ticulal'ly 
in the same direction. 

'l'lllRTEENTll, in mu.sic, an intcl'Votl forming the 
uctalC of the sixth, or the sixth ol' tlw octave. It con
tains twelve diatonic dl'gree!S, i. e. -thi1·tecn sound:-i. 

TilOA, a genus of tl1c monoeda l-Jnlyandria class a1.1d 
order of plants. 'l'lte1·e is uo calyx or t.:orolla; the male 
stamina ;u•e lltilllCl'OUS; Ccm. germ. two; stigma three. Ol' 

four-ell-ft; seed in a brittle shell, covc1·cd with a bristly 
ncrt. 'l'hl•rc is unes11ccics. 

THOHACIC, a term applie<l to an or<ler of fishes in 
thcLinncan system; the characte1· of this ortler of fishes 
is, that they have bnny gills, an<l ventral Hus pla.ced dL
rccUy uutkrthe lhurax. Of this u1·uei· there are 21 ge
nera, 'iz. the 

Cepnla. Pleuronectcs, TrachJchth,ys, 
Echiueis, Clnetodon, Gaslrrosleus, 
Co1·) 111irena, Sparus, Scom!Jer, 
Gu~ius, Scal'Us, Ce1mogaster, 

THR 

Cottus, LalJrus, 
Scorprena, Scirena, 
Zt>u~, Pcrt.:a, 

THnll.\CIC nucT. See ANA'l'O:\IY. 

l\fullus, 
Trigla, 
Lo11chiul'uS. 

THORAX. Sl·C ANATOMY. 
The thol'ax of insects is the back part of the breast. 

See ENTOl10LOGY. 

THORN BACK. See RALi. 
THOU IN IA, a genus of 11lants of the class <lialldl'ia, 

~1~~<lc:;·;~~··q~~~:.; ·:'.;~;1~t;~;, ~~~:r tfi~1 ·~~~1:;~re ~~~~:;~:et,~:~~1~; 
is only one sprcics, a trrr of' .M~dagascar •. 

THRASHING, ur THRESHING. in agnculture, the 
art of beating the corn out of tlie ears. 

THRASHING·MA.CHtNEs. The thrashi11g of corn by 
means of machint'l'y, has been lung in use in tl1e northern 
t.listrkt!i of the kingdom, and mills of this sort :u·e now be
coming genf't·al in most parts o~· the r.ountry; ancl upon 
aralJle farms of cuusit..ler·aUle extP11t Uu•y rannot b11t be 
highly advantageous, as they save much labotll' and t'X
pense. In the making of those machim:s, attention 
slioultl always be !Jat.I to the size of the farm ::; , or rather 
the q11antity of g1·ai11 that may Ue grown on them, and 
the mill pl'Op111·tir111rd arcnrdingly... They are mos~Iy 
constructed 11n the principles of the flax-mill, and arc 
moved eithet• by watel' or !torses, the fi1·~t by far the hest 
rnetluu.l whcl'l' it. can be had; the grain by the.11e machines 
being, in a lllio\llllCI', swingled out of the rars Uy means 
of beaters which arc attached to a cyli11de1• that mo\'e~ 
with ve1•y !!:l'cat velocit.v. Since tl1e intl"odnction ot~ 
these machines, many impron•ments liaH l>ct•n ma!lc on 
them; a screen has been adde<l fur the grain tct pass 
through into a winnowi11,g-machine, anti a circular rnke 
to 1·ernove the st1·aw from it; as before this addition the 
straw was fo1·ced out l'ro111 the beat·er upon tho upper 
barn-floor, anll 1·cqui1·('1l much time and Jabour in shakin,i; 
and putting into onlc1·, which by this contrivance is 
save<l. In wt11·king tbese mills, four persons al'c i.;om~ 
manly necessary; one takes the sheaf from the stack, 
another places it ready for tile thil'd wlio is to feed the 
mill, and the fourth 1·e1111)\'es the straw to p1·crnnt ltr-1 
collcc1i11g in too large a quantity. It has been objected 
to these machinc13, that tht>y do not tl1rash some so1·ts of 
g1·ain clean; this has been partirulal'ly the case with 
badey.- lt is, l~owever, nbsencd by an intelli,i;r.nt 
w1·1te1·, that the c11·r11msta11ce on which the good tlu·ash. 
ing o r thi~ kind or grn,in drpends, is the i1·un cove1-ing 
u11tler wlw.: IJ the beating-whe.eJ, having six beatr1·s. 
mov<·s: in some machines this is fixed, whilr the br.ati11g· 
wheel is capable of being raised or drprcssed at picas urn; 
but a rerent i111pro,•ement ii:i, to rr.mlt•r tl1e iron roof 
moveable, and the wheel fixf'd; and the i1·11n is placed 
so near to the braters that the grain is rubbed. as wrll as 
stri r kcn out of the t~ar. In some marhinrs of' this snit, 
tlw bl"aters a1·e a little rounded; but it is prCJhabl} a l>et .. 
ter p1·artice to have 1hem of the: rommon flat fo1·m. 

In some large mills of rhis kind tht> rollers take in 
about three hunllrec.I inches at' g1·ain in a min11tr. The. 
medium length of the srraw bt•ing t·stimated at about 
thir1y inches, an<l supposing half a shraf to (Jp int1•od urrd 
into. the _machine at a time, the. whol(' shraf will be t·qual 
to . ~1x.ty rnrht's,_ and. the nrnch~n(', when supplied w_ith a 
m1<ldhn5 quanllty ol water, will thrash five sheaves in a 
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mute. Ilut in respect to the prrformance of these mills 
much must de11cnd on the attention with which they are 
led, as a small negl<'ct in this point will make a very 
considcraUle differen ce in the quantity of \Vork done. 

An rxcellenl description of a mill of this nature is giv
en iu a late publicatiou, in which it is remarked, that in 
such mills li\'c people <ll'e commonly necessary to keep 
the wol'k goin.g on without embarrassment; but that this 
depends greatly on the constuction of the machines, some 
of them being so cm1trived, that the wol'k can be perfnrm
e<l VI ith much fewer ha,111ls. 'l'i1e manner in wbich these 
11cople arc employed is this: One finds constant wo1·k in 
carrying the sheaves to the man who feeds or puts the 
unthrashed corn into the mac!.ine, and in loosing the 
bands; auothcr is re<1uired to feed the machine; a third to 
cal'l'y off tile straw; the fourth to attend the fanneJ's, aud 
lay aside tl1e cleaned grain; and a fifth, where horses are 
made use of, tu take cat·c that they go regularly; and thus 
by means of five men ant1 four horses they will thrash at 
tlie rate of five quarters iu the hour on a medium, and 
when the crop is rich, and easily tht·asbed, cunsidernbly 
rnore: consequently if a thrashiug-mill was to be employ
ed for a whole <lay, 01· nine hours, it would th1·ash forty
five quarte1·s; but in that case it would be necessary to 
employ two sets of horses. The expense is calculated in 
this manner·: 

Hire of eight horses, at 2s. 6d. each pe1· 
day 

Five men's \\ages, at ls. 6d. each, 

I. s. d. 

1 0 0 
0 7 6 

l. 1 7 6 
In this account the hire of the men and horses is, it is 

conceived, cha1·ged at the lowest rate, and that the ex
pense of thrashing forty-five quarters of grain would cost 
about !l. rs, 6<1. or about 7d. each qual'trr. But that 
taking the average expense of thrnshing forty ·fl ve q11a1·t
ers of gl'ain with the flail, throughout the whole kingdom, 
including an equal proportion of all kinds, it cannot be, 
it is supposed, estimated at less than 31. 7s. 6d. or Is. 6d. 
each quarter, which makes a difference of "bout 1 ld. each 
quarter. It is also farther obse~·vet.I, that since the in
troduction of these mills, the gram is thrashed by the or
dinary servants on the farm, and without in any material 
degree obstructing the operations in the field; farmers in 
general employing their men antl _hor1es in this business 
in ball weather, when other uperat10ns cannot be canit:c.I 
CJ!. 

The whole expense of constructing a thrashing-mill, in
cluding the building of the shed for covering the g1·eat 
wheel, c.loes not, in almost any case, exceed lOOl. The 
ordinary annual repairs may, one year with another, 
amount to 5l., which added to the interest of the prime 
co;t, makes the yearly expense I Ol.; a sum ~·r which any 
quantity of grain, however gl'eat, that may be supposed 
to grow on one farm, can be thrashed, and that too in a 
manner much superior to what can be doue by manual 
labour. The expense eithrr of erecting these machines, 
or of keeping them afterwards in repafr, must be ronsi
rlet·ed by every intelligent occupier of a corn-farm as a 
secondary ohject, when compared with the ac.Jvantagrs 
ihat are derived from tht'm; such as the performing ol' the 
operation at.less than half the ordinary price, and afford-

ing the farmer the means o[ securing Ms grain from 
being emlJezzlcd; besides, the sa\•ing, in regard to SU]>c
rior cleau thrashing, as has been now well ascc1·tai11ed, is 
not only more than the aun~al expense of rcpafrs, but so 
great as, on a farm uf consitlerable extrnt, to 1·eimburse 
the farmer fur t~1e ":hol~ of his exp.entliture. in the coui'Scor 
a few years. Cons1dcnng, then•for·e, the mcreasingscar
city of labourers, anti the recent great advance in the 

~~~~, 0{1.1:~~~:~~:1~:,!;~ico~~I~~~~ ~,~,~~ ~1~i~:~ 1f 1~~~~·~~~1;!~~: i ~~~ 
cannot but he highly benefirial. 

There is, however, one difJiculty in the introcJ uction or 
th1·~shi11&"-rnills into the southern parts of the kingdom, 
wlu~h a1·1ses from the m~nncr of harvesting a/J kiuds of 
gram, except wheat, winch cannot pl'oballly lie easily re
moved;_ as the corn, i_n ot·dcr to .be clean tlu·ash<'d, sliould 
be put mto the_ macl11ne as straight and. rrgular as Jiossi
ble. For wlnle the sheal'cs, aftc1· being· loosened and 
spre_ad on the board, s1~ as to be. easily taken in by the 
feedrng rollel's, are p~ssmg between thrm, they keep the 
straw steady, hy wluch ffi(~ans the strokes of tl1e beaters 
01· ~cutchers ~pr.rate with mure force and ctfcct in sepa
rating the_~ra1~ from the e~1·s; whereas, if dw unth1·ashed 
corn goes 111 sideways or u·regularly, the thrashers ran 
have but little power upon it. This woul1I no duubt fre
q~entJy hap1mn in thras~1in~ corn which has been mowed 
'Y1th the scythe, and winch 1s harvested in every rcspe~t 
like h~y;. so that unless.t~1e u~th_rashed grain is pnt into 
the mill 111 small quantttles, 1t 1s almost impossible that 
it can be completely se11arated from the straw. 

But though, when the size of the machine is conside
rable, the expense of erecting it may be from eighty to 
one hundred pounds, accol'ding to situation and matc
ri~ls, smaller ones may be erected at much less, as rrom 
thu·ty to fifty pounds, 

Some of this kind of mills have rollers or small mill
st~ne~ added. to them, fo1• th.e purpose of crushing ar1<l 
grrnt~mg gram for horse~, swrne, and other animals; and 
also mstl'uments for cutung st1·aw into chaff. 
. ~n the necessity of employing machines of tJiis kindt 
1t 1s remarked by an able Wl'itcr, that it is the only me
thod left for having the corn cleanly and propel'!y thrash· 
ed. They a1·e so quick in the work, that the whole may 
be done under the eye of the master, and the corn srcur
ed in theJg1·anary without tlw kast pilrering. Tbe saving, 
by tins means of thl'ashmg, tn the extra quantity of corn 
procuret.I, an~ t~e security against ha Ying the corn stolen 
m the chaff. 1t 1s_ assertet.1, amounts to an advantage in 
favour of the m1IJ:i of about ten per cent. on the corn
crops; in some cases, to one shilling a bushel on wheat, 
and very generally to twenty shillings an acre on the 
whf'at-crop~. 

This machine has undoubtedly many adnntages over 
the flail, as well as those of saving time am.I hands; as in 
thnshing damp corn, not capable of being fully accom· 
plished in any othe1· way, especially in wet seasons; and 
with smutty wheat, which is thrashed by it without any 
misrhief being done to tl1e sound grain, tl1e smut not be
ing crushed comes out whole, and is blown away with the 
chaff. 

The principal objections that have been mat.le to these 
machines, are the ,great expense of erertinf.{ and using 
them, tbeir tendency to diminish the labour of the poor, 
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and their all'ording too grr 1t a:supply of straw at a time. 
'l'heqe objection~ arc, however, of little consequence.\\ lil'll 
the gt·nrral util~ty and advantages of .such macl1111cs are 
coo~idcrcd; b1~s11.les the latter are Clther such a'i have 
nothing to be a1•preliendl·•I from them, or as may be rca· 
dil) obviated. The dif& ulty in regard to the straw may 
be e.-ily removed, by hav111g it properly stacked up or 
cut inlu rhaff. 

'f HRA V h:., or Tua&AVE of corn, twenty.four sheaves, 
or four shocks ut' six shetues tu tile shock, though, in 
some counties, they only 1·eckon twelve shucks to the 
thravc. 

THREAD, a small line macle up of a number or fine 
6brrs of any "egctaUJe 01· a1111nal substance, such as fiax. 
cotton, 01· silk; frum which it takes its name of linen, 
cotton, or dilk thread. 

Linen and cotton thread may be dyed of a durable and 
Ueep black by a. !!wlution of iron in sour beer, in which 
tbe linen is to he Rteeped fur Rome ti1m·, and aflerw;.lrds 
boiled in madder·. Seethe article DYEING. Threat.I may 
be easily bleached l.Jy the oxymuriatic acid discovered 
by M:r. Scheele. This acitl whitens cloth 1·.emarkahly 
well, but it is still more adv.rntageuus forblt!aclnng thread. 

TUREATENING LETTER. If any person shall 
send any letter thrcatc1Ungto accuse any utherpersun of 
a c1·ime puni'ihable with death, transpo1·tatlon, pillory, 
or other inl'amou'i puni'il11nent, with a view to extort mo· 
ney from him, h1· shall be pumshed at the discretion of 
the court, with fine, im1irtsonment, pillory, whippiug, 
or tran'lpurtation. 80 G. ll. c. 24. But if the writc1· of 
a thre:un1i11g letter dclivCl's it himself, and does not "icnd 
tt, he is guilty of felony under this act. Leach's C1·0. 
Law, 351. 

TURIN AX, .,11wll.Tmnaicajan.palm; a genus of plants 
of the narural dass ul' p.tlma an<l or<lcr of fillbcllifolire. 
f_i'Jie calyx is scxd,•ntatc; the1·c is no corolla; there al·e 
1ix 'tlamina; the stigmas arc r1na1·ginate, and the ber1·y 
monugpermous. l'hi'i plant was l.Jrougut from Jamaica to 
Kew ga1·dcns by 01 .. William Wl"ighl. 

'J'Ultl PS, a genus of the order hemiptera: the gene· 
rir character is, snout inconspicuous; antenn~ the length 
of thorax; body lmcar, al.uJomcu rcHcxile upwards; 
wi11gi four, straight, long, narrow, incuml.Jent on the 
bark, slightly c1·osscd. l'his is a genus consistrng of 
vrry small in•H'cts, which arc princ111ally found on lluw
e1·s. The antcunre arc submomlifor111, a11<l or tl1c length 
of the tlHH',lX.: the snout is obscu1·e Ol' inconspicuous, 
shurt, and placed beneath the neck or head; tile budy of 
a 1 n.t;lhcnrd or sublin('ar shape, and tho alJclomcn is al 
J•l1·,t"ur1• bt•nt upw;ml~ 01· Ua1·kwa1·tls; t!lt.l wrngs a1·c four 
in w1111t1c1·, lung, mu·1·0'''' incu111bent, and rCI')' slightly, 
01' ~rlll'l't'ly. C'l'OSS<'il O\'CI' each othc1·. 

The mu!-it fa11111ia1• cxa111plc of the genus is the thrips 
)lh) s.•JIU!-1 of L11111reus, \\hi ch is a ver·y small slc11dc1· in· 
sc<:t, uf a black culuu1·, \Cl'Y frt!qucntly st·cn c.1111·i11g the 
8J1r111g and summer on val'iuus fl,1wcrs, more cspet i.dly 
on \\hat a1·r lt'l'metl the cu111puu11t.l Ouwcrs, as da11tleliu11, 
&c. ll wantle1·s al.lout the pt•tals of the il mer, c..lesceml
~ug to the I.wt tor~ uf th~· Jl~u·ct.s.' (H"Ca!!li1111a1Jy emerging at 
111tt•rvnls, and often skipping fro111 place to place, i11 per
ru1·ming which acfioll lt is ob~l'l'Vt'd suddenly to lUt'll lrnck 
it!i alJdninr11, so as uc.i.l'ly tu toul h the th~u·ax with ib tip. 
The wings arc of a scmit1·au.,11ucut white, nari·ow, aud 
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\\hen properly magnified, are observed to be edged and 
tipped \\ith hai1·s growing gradually longc-1· nc; they ap-
1n·oarl1 the tips, where they ai·e of conside1·able lc11gth: 
the lowrr 1vings a1·e rather shorter than the upper. Uc
nc-ath which they are, in general, almost ronrcalt>d; tho 
antcnnre consists of six joiuts, and the fcl't a1·e tipped 
with an expansilc and apparently \'esicula1· process, ena
bling the little animal to adher·e at pleasure "ilh the 
greater secut'ity to any pa1·tic11lar substance. All thrse 
pa1·ticulars require a microscope ro1· thei1· i11vesfgation, 
the whole insect not exceeding the tenth of an inch in 
lc-ngth. The larva in a great degree resembles the com
plete insect, but is destitute of wings; when vci·J young 
it is white, and afterwards of a yellowish or 1·eddish co· 
lour, and like the complete insect, is seen wandering 
about the petals of flowers. 

The thri1>s physapus has been supposed to do much 
injury to wheat, rye, &c. hy causing the young ffowers 
to decay, thus (lreventing the growth of the embryo 
grain. This opinion, however, has by some hccn con
sidered as e.·1·ommus; who have contended that the tl1rip! 
does not attach itself to such of the ce1·ealia as al'e in a 
perfect healthy state, hut rather to such as are diseased 
b) having the germina co.-ered with the dust of a very 
~niuute fungus, oft~n. growing on wheat, &c. and 1Jelo11g-
10g to the genus rec1drnm or lycope11don, and which makes 
its appeara~1ce in the form of a flattish, smooth, in·egu
lar cxsudation, of a yellow colour, on various parlg of 
the plant. Sec 'rRl'~ICU'M. The ingenious ~fr. Kirby, 
!1owever! seeu~s _co~vtnced that !he th rip.., is i11 1·eality an 
rnsect lughly rnJur1ous to corn, b_y dcl'iving its 11ou1·ish· 
m~~t from the embryo gr·ains. There ai·e eight species. 

IHRUSH. Sec Tunous. 
THRYALLl!:i, a genus of plants of the class docan

dr1a,_ and ortle1• munogynia; and in the natural SJstem 
ra~1g111g un~cr thr 38th 01·dc1·, h·icoccre. The calyx is 
q1~111qucpa1'l1te, the1·e arc live petals, a11d the capsule i~ 
~nc~ccous. The~·r i-; o!11Y one species known, tile 1.trasil-
1e11s1'i, a shrub of Brazil. 

THUJA, tho arbon:ilre, a genus of plants of the class 
monadcJplrnl.' aud order monoocia; antl in tile natural 
system 1·a11g1_ng undcl' the 5 lst 01·der, co11ifcr::e. Thca·e 
are. four species known; the oric11talis, occidental is, arti
culata, and tlol:~IJ11·ata; of which llic two fi1·st ai·c mosl re
markable. 1. 1.he occ1de11tillic;, oa· common al'lnu· vitre 
gr•ows _naturally in Canada, SilJcria, anti other noi·the~· .. 
cuunfr1es. 111 sume of the Englbh gal'dens a fow 
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th~se trees arc to be m~t wi_th of a lai·ge sizc-; it has a 
st10ng woutly trunk, wluch 1·1ses to lhe Jieiooht of 40 f t 
or more. The hark, while young, is s111111~h, and 0 t~'\ 
da1·k-Urown coluur; Out as lhc 11·ces ailvat1Cl', tlir Uai·k 
becomes c~·acked, a11d less smnoth. 'J'l1c IJi·audies ai·o 
produced 11·regularly on C\'el·y silk, sta11tli11g nlmost hot·i. 
zonta1, a11ll tl_ie ) ou11g slemlc1· shoots frefi1u·utly I 
du\\n.wa1·t.1, th111ly ga1·ni'ilit1 <l with leaves; so that ,~7,'~~ 
tile t1ees are gl·uwn la1·gc, they make but an iJulifn:•i·cnt 

~~!~~t~~·.·~,~· br:~;~~d.lea~~\·~.~ ~:ij:.,1.~~fi~::;~ c\i ~~."~,'.~~~ 
~:·

1

1t1~1~c ~~0;i:c~1 ~~,u;~a~in;tdr!!~~1~1 1:11~\1~~11~1~ ~~~~· 1 ;, '.11' 
1
Cl'.ina, 

b_etn l~1~g enough i~t Europe tn hare ~ny trc\1.~\;:1

1:~~! 
SIZ('. I ht· s~~tl;'i ol ~Ins sort WCJ'(' fi1·s1 s~·nt tn L'.11 i.; ~ 
SJIOC of the lll:S!lJOitl lt''i; and lh.:t'e arc~{'\ Cl'lll of lhc t1ct; 
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g1·owi11p; in Uic gardens of the curious there, which are 

~:'.;)\~ ~ll1t:1sn~,~~:~~1:ri.r~~.l·~:1\i1g~\~1".c 1~~~~~1 ~1;.~~~~!1~~~:.nt!~s ,:~~~~ 
!1~::~~s~ '~~:~~11· ~11~~>r:~:::~~,~~·iif1l~t~l~·l7~·~~~et~0~:~:;rbe~1~g a'~CJ~; 
hu1·t.ly, it is l'Stt'l'lllt'd JH•cl'e1·a1J le.. to most of the eHrgre<'n 
t1·el'S with small lea vi's, for u1·11ame11t in gardens. These 
tt'<'M :n·e p1·npagatl'd Uy seetls, laye1·s, or cuttings. 

'rHU.\.l.MERSTOi'IE. This stone was first described 
by ~fr. St:i11·cOt"1', \\ lio fount.I it 1war Bal me D'a111·is in 
llauphinc, and g'<\\'C it the name of sho1·t viole. It was 
afte1·\ ... a1·ds fnu11<1 near Thum in Saxony, in commquence 
of' which \Vc1·1L e1· called it thummp1·stom•. It is sometimes 
atnorphnus, but 11w1·e commonly crystallizt•d. The primi~ 
tive fo1·111 of its crystals is a 1•ccta11gula1· prism, whose 
Lases are pa1·nllc lng1·ams with . auglt.· s fJf 101° S2 and 78° 
28. 'rhr most usual H1ricty is a flat 1·homlrnidal paral
]cJnpijwd, with two of its opposite edgL'S wanting, and a 
small face in pl are (Jf rach. The faces of the paralJeJo .. 
pip1·d a1·c g1·11e1·ally st1·eakcd longitudinally. 

The textu1·c of thummcrstone is foliated. Its fracture 
co11rhoidal. Glassy. Causes simple refraction. Sprcific 
g1·avity S.2956. Colour clove b1·own; somctinlPs inclining 
Hd, to gl'ec·n, g1·ey, violet, or IJlack. Br·fore. the blowpipe 
it froths like zeolit<', ant.I melts in tu a hard Ulack enamel. 
'Vith borax it exhibits the same phennme11a, ol'even when 
the stone is simply heatml at the entl of a pincrr. 

A spec.imen of lhumme1·stone, analysed Uy Klaproth, 
cbntainetl -

~ ~~:~ :\11:~11~:i· 
' 9.4 lime 

9.6 oxi1le of il·on, with a trace 
- of manganese. 
97.3 

E=fecimen, analysed by Vauquclin, contained 
44 silica 
JS alumina 
19 lime 
14 oxide of iron 
4 oxitle of mauganese 
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the lcnv<'s a"nte and serraterl. The thymus vulgaris1 
or garde11 tliJIOC', is a native nfF1·ance. Spotin. anti Italy. 
The attttrhment of lH.·es to this and othC'r aromatic plants 
is well knuwn. ln thf' cx1n'1·inwn1s made at Upsal, sltc<'p 
an<l gnats we1·c ol.>SCl'\'ed tn eat it, anti swinr to rl'fuc,l' it. 

THY.Mus. in anatomy, a gland, which in inranti; is vrry 
r enrnrkalilr; it is situatl'd in lhc upper part of tlH' thorax, 
immediately untl er tlic strrnum. and lie.~ up"n t!tr prri
carclium, and on the" trun)<. of the aorta and of the vcna 
cava. See A:u.TO:\IY. 

THY'.llNUS, a genug of thr hymenoptrra order of in
srrts. Thr. gPnrt·ic charac'tPt' is, mouth horny, with an 
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middle flivisinn rmar~inate; tougue very sluwt, involute; 
fech•r."i four, equal, filiform; ante1111::erylindriral, the lirst 
joint thicker. Tliere a1·e fnul' sprcies, three iuhabitiug 
New H ollantl. and the fourth is found in Arrica. 

THYROID GLAND. See ANAT0'1Y. 

'J'HYRSUS, in botany, a mo<lc of flowering reso m ... 
bling the rone of a pine. 

TIARF.LLA. a ge11us of plants of tl1...,lass drranilria, 
f!.nd ordc1· tli.e-;ynia, and in !he natu1·al SJSf.e1n l'angin,g 
undt>r Ilic JSth orclel', surrulcntre. The ralyx is <Juin ... 
quPpartite; thr. c11rolla pentapetalous, and insrl'fed i11fo 
the calyx; the petals arc entirr; thr capsule ic; unilr)rnlar 
and bi\'alve, one valve being kss than the other. Thrre 
n1·~ two species, the cordifolia and trifoJiata, natives of 
North America. 

'l'llHA. Src ANATO~IY. 
TIBIALIS. or 'T'rnurns. See ANATOMY. 

'J'IOF.S. See ASTRONOMY. 

T1uE-W.ATTJ·:Rs, or tirlesmen. are inff'rior officers be~ 
longing to the custom-housr, whose employment it i.!I ts 
watr.h 01· attend upon ships, until the customs al'c 1mid; 
they gPt this name from !';'Oing on-'boar1I ships on their 
arri"al in thr mouth of the Thamrs 01· other pril't, and so 
com in.~ up with the ti1h~. 

TH...: RCE, or Tnrnce. a mrasurP of 1iq •iirf thin .~.q , aa 
wine, oil, &c. containing the third part of a pi11e, or 
forty-two g~llons. S1e M1USURE. 

99. TIGE: R. See FEL1s. 
THUNDER. See ELECTRICITY. \ TIGER· SH BLT,, a beautiful speries of voluta, of a 
'rHUNBP:RGJA, a genus of plants belonging to the, rlusky-red en lour·, sp,· Ucd all HVt.'I' with largf-' ilTf'.~ular 

class ancl order didynamia a11gios1mrmia. Til e calyx is ~bl()td1es ol' "liite: it is hrnught f1·om the Eac;t I1111ies, 

doubl e; the corolla bell-shaped; capsules beaked. There and is al.Jout two ind1es aud a half in length, and about 

are 2 species. an inrh in <liamcter. 
'!'HUS. See REsINs. 'TlLE. i11 b11il<li11g, ~sort of tllin brirk, usrd on the 
TllYl\UlRA, a ge.1111s oftlic cl~ss am1 .order didy~ roof~ of houses; 01· more propel'l_v a kin1I of rl:l~·ey 

namia angiospi.wmia. The ~alyx 1s two-lipped; seeds e:U'th, kneaded awl 1110111llrd of a just tldrktlf'~~. tlricd 

semihifiil. ThC'l'C arc 3 specws. . and bu1·nt i11 a kiln. like a l>rick. antl w;u•d in thl' rn\'<'l'-
THY .\iIUS . THYME. a g'l'llllS nf plants o~ the class d1- ing and paring of diffrrent kinds of military and otlH'r 

dynamia, an .I orilei· gym11ospe1·olia; and .11~ the nat~1ral builtlin.!;s. The best bdck-carth only should be made 

~~~~nist·a~~f~:;~;~.1:Llae~·tltlia;,~ 4t~1~o~:~'~;~;s~:~i·:,~~~1\1 :~~t~. ha~11·~~ in~~,,;~.1 ~~ies for a11 sort~ of U'H''i may now he romprisrd 

Thnc al'e 22 species; of whic~ only two, are n~tl ,''es of uutll'I' seven head~ . , ·iz. J. The plain lilf' for covrrit1g 
1Jl'i1ain, the !:if'l'Jl' Jlum an LI ac111as. 1. 1. he sr1 p~ llum, of' li nuses, wl1ich is flat A.THI 1hin. 2. The pl~in tile f'nr 
oi· mnthf'r ol' thyull'. ha-. pale l'Cd Ouwrr-s g1·<r\\ mg on p<lving, whirli' is also flat. but fl1i'ckt>r: and itc; size 

rnlnH.l he.alls, t<'rmi11al; the stfl.lks allC prur.umlJ L' nt, and 9, 10, 111· 12 int: hes. 3. Tiu• pan-tile! '' fticl1 is also 11st>d 

th 1• leavPs plaur. ohtusf'. and riliatf't.l at th<.> base. 2. f 1H' r0Yc1·in~ o~ buililiri~o:, anrl is hollow. arnl C'l'ookrd, 

'l.,bP arinas, •H' wild IJ asi l, l1a'i fluwr1·s g1'0\\ in.;- in whol'ls 01· hrnt. s innrwhat in th e mannrr or an S. 4. The Dutrh 

on single footsc.1lks; the stalks are erect auu braucbed; giazed pait-tile. 3. 'fl,9 English glazcu pau.tile. fi. 
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ll'lrn gattrr-tilc, which is made with a kind of wing8. 
An<l '{. The hip or corner.tilr. 

'J'lf,E';. plain, arc best when they are firmest, son11<l. 
est, a11d strongest. Some arc dnskier, an1l others l'lHI· 
ditr, in colmu·. The dusky~coloured are generally the 
stl·ongest. Thcc;f' tiles arc not laid in mortar, but pointed 
<mlv in the inshlr. 

'i'nr.s, pat·ing, are ma<lr. or a more t;andy earth 
than tltc comtnon 01· plain tiles; the materials for these 
Jao;t must be ~l1Js 1tl11te day, but for the other8 a kintl of 
loam is nsNl. Thrsr a1·c matle thicker anti lal'ger than 
the comm:rn 1·oof.til<"8; and when carr-has b11en taken in 
tlic choice of tl11· 1•a1tll, a11d tile management of the fire, 
thry a1·C' vrl') rrgular and beautil'ul. 

TUES, pan, when of the best kiud, are made of an 
e:arth 11ot murh unlikr that of the paving-tlle8, and ortc11 
of the ~anw; b11t the best sort of all ls a palc-colourctl 
loam I.hat is ksi; sandy; thr) Int.Ye about the same de
gl'<.' r of' firl' given tht•n1 rn the baking, and they come 
out 1irad v or tllr same colonr. 'fh rse til t:-s are laiil in 
m111·tar, bCe;\nst• the J'fJOf lH'i11g very fl at, aucl many of 
tl1tm '" arprd in thr burnil1g, t l1ey will not con1· the 
bu1ldi11g i.;o well that 1111 waler ran pass Oetween them. 

TILES, ]Jan, Dulchgla~cd, grt the addition of glaz ing 
in the fire. Man)' kinds of' ca1·thy ma tte1· running into 
a gla~sy ~mbstirnce iu ~nat lirat, is <1 g1· t- a.t adnrnlage 
to them; presrning them much longel' than the common 
Jliln -tiles, so that they are very well wo1·th the adtlitinnal 
chal'p;r 1hat nttrnds tho n~ing th em. 

Tit.gs. pan, EngN.'ih gla::::.efl, a1·c in gC'neral not so good 
as thr Dutch onrs u11dc1· tliat tlenorninaforn, but the 1n·o. 
cess is urarl} th" same. 

TtLt-~s. Dnlch. for rhim11ry~, arc of a kind very dit"~ 
fcr1•nt fl'll11t all tlH~ l'C'St. 'l'hl'y nre made of' a whitish 
ca1·th, glazr<I and paintrd with various figures, su ch a& 
bil'ds, flowns, 01· landsraprs, in blue 01· puq1lc rol ou1·, 
and C,1lillt'tinws quite whitP; they arc aUont 6.5 inches 
carh w:1y. a1ul tlu·ee l'JUartcrs of an inch thick. They at'e 
scltlo111 u8et1 at p1·1·sent. 

TtLES, g11tler, a1·c made of the same eal'th as the 
co111mu11 pa11-1ilt's, an1l only diffrr from them in shape; 
but it ii; a1lYii;ahh• that particular rarr is taken in tcm
Jlrt'ini; and work.in; the earth for thcsr. for none are 
mun• Jialtlt• to acTi1lents. The edges of thrsc tiles are 
turm"l up at lhr Jart;"C':I' ends f111• about four inches. 'l1hey 
al't' •wldnm 11~Pd whH~· lrad is to be had. 

'1'1u~s. hip or cornc1·. at'I'. at fi1·st madP fiat, like pan
tilr!'i 11f a quadrangular figurr. w/J 1)sf" two sides a1·c right 
Jinrs, a11c1 th<' Pnds arr Ill's of circlrs; the upper cud ro11-
ral'l', and tl11• lowr1· ro1wex; tl1r, latter IJe ing about seven 
tinir"l ft"i hrnail as tltr oth('J'; trtcy are about 10.5 inches 
Jon~; but lwfo1•1• !11rv arc burnt. at'e bent upon a mould 
in tlw f'o1·1.11 of a l'itf~e tilr. ha,· it~g a hnle at the mu·1·ow 
end. tu mul them •m LllP liip-rurnrr of thr 1·onf. 

T1LES. rid~c. are used to co\«• 1· tl1C' l'i1lgrg of houi;;es, 
anil are mad ;· i11 lllr limn of a srmi·CJ1ind1·iral surface, 
ah 1111t 1 :3 i11rh1·i; in le11gth1 and of thr same thickness as 
J>lai11 til1•H: !heir brcatllh at the outside measul'es about 
six·1·•·11 i11«111·!i. 

'1'1 LI\, lime, or lint/en tree, a genns of pl anti of the 
cla,..,. pd) a111li"ia. anti ol'<lrr m1111ngyni~t. anll in lhC' natu
ral ..,,_ ... t 1·m ran~in~ under U1r rnlumni !'crre. Vhe calyx 
is 'I ""'l""Jlat·tilc; tile corolla prntapctalous; the caps. 
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is dry, globose, quinquelocular, qninquevalvc, and OJICll· 

ing at the base Thel'C are foul' species; the europrea,. 
americana, pubescem~, anti alba. The europrea, or com
mon lime-tree, is generally supposed to be a native of 
Britain; but \\e are informed by J\lr. Coxe, that l\Jr. 
Pennant told him (on wbat authority is not mentioned} 
that it "as imported into England before the yca1• 1652. 
The wood is light, smooth, and of a spungy texture, 
used for making lasts and tables for slwcmakci·s, &c. 
Uopes and bautlagcs are made of the bar·k, and mats 
and rustic garments of the inner l'inil, in Car·nioJa and 
some otbet• countries. The lime-tri'c contains a gummy 
juice, which bein!l;' rrpcatedly boiled and clarified, iiro
<lurcs a substance like sugar. 

TlLLANDSIA, a genus of tho hcxandria monogynia 
class of plants, with a tubulatecl monopdalous flower, 
triHtl at the limb; th~ fruit is a long, obtusely tri.gonal, 
and aruminatell capsul.:, formell of throe vahcs, and 
containing only on~ cell, "iU1 11umc1•ous serds affixed to 
a long rapillat·y plume. Tht·1·c are 16 s1wcics. 

TILLER of a ship, a stru11g pi cre ul' woucl fastened 
in the hea<l or the 1·udder, aml in small ships and boats 
call ed the helm. 

In ships of war. and othe1• 1arge vessels. the tiller is 
fastened to thr 1·1Hllle r in the gun-room; and to the otheL' 
end tl1erl.' a1·e ropes fasten ed, which pass upwards to the 
quar te1· deck, \\here the ship is steered t..y means of a 
wlH·el. 

'l'ILLCEA, agenns of plants of the class tctt·andria, and 
the ot'cl t"T tr t ragyuia, ~lnd in the natural systt!m ran.ging 
untlcl' 1he 1 s th order, succulrntre. The calyx has three 

~1~·~r~~:~s~1i1:~si~;:~~etl~rpl~;~~~ ~~11tl~·~~,~~!~~,r~t~~d ;~~~~~ 
arP eight sprcie.s, of which one only, the muscosa, is a 
native of England. Tlie muscosa, or p1·orumbent tillcea, 
has prostrate stems, almost crrct,grner·ally l'etl, anrt grow
ing longl'l' after itowering. The parts of fructitlcation 
a1·c alway thrf'r. Th t> lea\•es grow in pail·s. and are 
llrsh). It i~ found on dry heaths in Norfolk and Suffolk, 
and flowers 111 .Mav and June. • 

TILLAGE s·ee HUSBANDRY. 

TILT-BOAT. a boat roverr~ with a tilt, that is a 
~~J~l~s~~,~~~r.:.wlin. sustained IJy hoops, for lh~ sl.1eltci·i;tg 

TIMBER, includes all kinds of felled and seaqoned 
woods. See Ac.trn, BETuLus. FRAXINus, QUERcus, 
111.Nus, PLATANus. PfJPULU3, UL~rns, &c. 

Of ail the different kind.":t k1mwn in Europe, oak is the 
best for building. and even wht>n it lirR expofwd to air 
and water, there is none equal to it. Fi1• -timber is how~ 
C\•er perhaps mor·e generally u!-leful th~u i.ltl.f other. It 
is used foz· flooring, wainscoting, and the ornamental 
11a1·ts .of b1.1ilding wi thin doors. ~Im is tli e next in usr, 
CS)JCr1ally 111 England an<'. Franre; it is 'et•y t<iugh aud 
phablr, an~ therefore. e.asi ly wo1·ked; it 1101·• not readily 
s11ht; and it bears d1·1 vtng of bolts and nails lH'ttt•i· than 
any other wood •. Ash is rhii·Oy usrd IJ) wht•t•!wrightq and 
coach-makrrs. tor shafts, naves, kc. BN·ch is als:i used 
for many pu!·pnscs; it is H1•y tltou.~h awl white when 

~:~;~\,~~~~ ;~l~1:~~lt t~t~;~~~~~~t~1l~~., 1 ~:1~~ 0tot~c '~va:.~: 11 ':;i 
cu '~· hen used'.\ 1thm dnor.s; its ~1·ratr-;t use is fell' pb11 ks, 
bedsteads, clta1rs, and other household goous. Wild-chcs-• 
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nut timliel' is by many esteemed to be as good as oak, and 
seems tn have been much used in ol<l buildings; but wheth
er these tret'S are more scarce at prnsent than formel'ly, 
or have been l~1und not to answer so well as was imagin~ 
cd, this timber is now but little used. 'Valnut-tree is ex. 
cellent for the joinrr's u!\e, it being of a more curious 
brown colour than bcecht and not so subject to the "'orms. 
The popla1., a!Jcl, and asJlen-tree, which are very little 
different from each othe1·, are bometimes used instead of 
fu', !Jut mostly !Jy turne1·s, &c. The goodness of tim!Jer 
not only drpends on tile soiJ and situation in which it 
stands, but likewisr on ille season wherein it is felled. In 
tlli,;;, people disagree very much; some are for having it 
foiled a!=i soon as its fruit is r·ipe, othe1·s)n the spring, and 
many in the autumn. But as the sap and moisture of 
tilllber are certainly the causes that it perishes much 
i;oom·r than it otherwise would c.lo, it i:ierms e\'idcnt that 
timber should bP fC'llet] when there is the least sap in it, 
viz. f1·1J1n lhr time that the leaves begin to fall, till the 
tl'ees brgi11 to bud. This work usually commences about 
the t•11ll of April in England, because the hal'k then t·iscs 
most freely; fur wht>:re a quantity of timber is to be fell
ed, Ille statute requires it to be done then, forthe advan
tage of tan11ing. 

Afte1· tirn!Jcr has been felled and sawed, it must be sea
soned; for which purpose somr advise it to be laitl up in a 
vr1·y U1·y ait·y place, yet out of the wind anti sun, or at 
least fl'l'e frum the extremities of either; and that it may 
not llccay, but dry evenly, they mcommendit to be dau
bed ove1· with cow dung. It must not stand upl'ight, but 
lie all along, one piece over anotlier, only kept apart by 
shta·t blocks inte1·11osed, to prl'vent a certain mouldiness 
whirh they at'e otherwise apt to contrnct in sweating on 
one another; from which a1·iscs frequently a kind of fun. 
gus, csprscially if there a1·e any sappy parts 1·1.miaining, 
Otlie1·s advise the planks of timber to be laid for a few 
da)'S in some pool or running stream, in order to cxt1·act 
the sap, aml afterwards to dry them in the sun Ol' air. 
By tlus mt'ans, it is said, they will be prevented from 
either d111ppi11g. casting, or cleaving, but against shrink
inl1'U1'ere is no nmedy. Some again are for burying them 
in::ithe rarth, others in a heat; and some for scorching and 
sca~oning them in fire, especially piJes, posts, &c. which 
are to stand in water or earth. The Venetians fil'st 
found out the method Qf seasoning by fire, which is done 
after this manner: they put the piece to be seasoned into 
a strung anU \'iolent flame, in which they continually 
turn it round by means of an engine, and take it out when 
it is every where covered with a black coaly crust; when 
t.l1u internal pa1·t of the wood is so hardened .• that neither 
earth nor water can damage it for a long time afterwards. 

After the planks of timber have been well soaso11ed and 
fixed in their· }>laces, care is to be taken to defend or pre-

:~r,'·:a1~:1~~!t~~et·'~111!~~i~~u:%~~~~~.~ ~~~~ib~,~~~ ~il:1;1:~tl-
'I'o mrasure round timber, let the mean cir·cumfrrence 

be found in foet and Uecimals of a foot; square it, multiply 
this squa1·c by the1lecimal 0.079577, and the product by the 
leng-\h. Ex. Let the mean circumfel·ence of a t1·ee be 10.3 
feet, and the length 24 feet. Then 10.3x10.3"'. 0.079577 
x 24 = 202.615, the numhe1· of cubical feet in the tree. 
The foundation or this rule is, when the circumfl'l'ence of 
a cirrle is J, the area tis 0.0795774715, a11cl that. the areas 
of circles at·e as the squa1·es of their circumferences, 

z 

But the common way used by artificers for measu1·ing 
round timber, differs much from this rule. They call 
one-fourth part of the circumt'erence the girt, which is 
by them reckoned the side of a square whosL~ area is equal 
to the ar<"a of the section of the tree; they thrrefor·c square 
the girt, and then multiply by the length uf the tree. Ac
cording to their method, the tr·ee of the last example 
would lie computed at 159.13 cubical feet unly. 

For measu1·ing hewn or square timhc1·, tbe custom is 
to find the middle of the length uf the free, and there to 
measure its br·eatlth, by clapping tw1J ruft's to the !ii des of 
t~1e tree, and meas:ur·ing the distance bctwix1 tlit>n1; iu 
hke manner they measure the b1·1·atlth the other way. tr 
the two are found unequal, they c'U'e addl'd t11gell1N·, and 
half theit· sum is takfln for the true side of the sc.p1:we. 

TIMMER, sfrength of. u Aftrr !iprruJi11g 111uc h tiim·,'• 
says Ml'. Smart, " in making va1fous t·xpL•1·imt·uts, ;ind 
compar·ing the results with those of Bulfon, Bdid111·c, &c 
t!1e differences were so g1·cat, that it would Lie w;isl 1ug 
time to enumerate them: I shall tht'refot·e 1111ly mr11ti in 
some useful observations necrssat·y to be known by JU 
those mechanics who use limber; and point out sum;• rvi
dent enors in a table of lklidorc's, suppo8l'tl to bE' the 
result of the best set of expr1·imr11ts rVl'r product·tl in 

!~:~.~t~~~~·!ei~~1;~:;~~ng~:n~ 1~~1~~;1c'r:1 ~~u~rr~a~~1:i!:Jr';l::·1):t 
the ends by two props. will !Jrcak with a wright of f 87 
pounds on the middle, if it is l<HJSe at the ends; !Jut if tho 
~nds are fil'mly fixed, it will rrquire 28S pounds to !Jreak 
it. Tlus appeal'cd to me so great an error, that I was in
duced to put little 01· no coufidenc(' in many of his cxptwi
ments; and. in consequence, I made two laths of lil', of 
the same dimensions, one with a st1·ong shoulder at each 
en~, to P•:eveot .its bcncli.ng, wl1ich Jrnving fi1·mly fixed in 
a frame, 1t cal'r1ed a weight more than ten times greater 
than that which was loose." 

The fibres of timber 1-cqoiring so great a force to tear 
them asunder in a \'ertit:al direction, and being easily 
broken by a tr·ansversesfrain, when compared to that of 
a I'ope cart·) ing 11eal'ly an cqu<il weight in all directions 
opens a wide tit>ld for useful e.&:perimcnts. All timbrr~ 
frees have the!r annual cir~les, or growths, which vary 
g1·eatly according to the soil and exposure to the sun, 
The north-east side of the trees (being much smaller in 
the grain th~n the other par·ts, which are more exposed 
to the sun). ts stron;;est for any column that has a weight 
to support m a ¥erttcal du·ertrnn; bPcause its hard cir
cles, or tubes, are nearel· each other, and the area con
tains a greater quantity of them; nor are they so liable 
to be compressed by the weight, or to slide past each 
othe1·, as when they are at a gl'cater distance. On the 
other hand, this part of the tree is not fit for a transverse 
strain; because the nearer the har<l circles are to each 

~1~1 :~a~~eb~~~=~nt~l~e~e.at~at':,i1~~ ~:;~.::; !'~:l~~r~e.!~~ ~~.~!~ 
the other upon: but that uart of a tree, the tubes of which are 
at a greater distance, or of larger g1·ain, is more elastic, 
and requires a g1·cater fol'ce to break it; bf"cause the out
side fibre on the convex side, cannot snap till the next one 
is pressed upon it, wbirh forms the fulcrum to !Jreak it 
on. It is generally observed in large timbers, such as 
masts, that the fracture is ~eldom on thecon\'ex, but uc;u
a11y on the concave side; which is owing tu tlrn fibres on 
the coucave side being more readily forced past e:l!!h 
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other, and those on the convex being so difllcult to be 
t?rn asuuder, that they cannot snap, in consequence of 
the largeness of the segment of the cit·cle they describe 
when on the strain. The curve described by the inner 
layers of the wood being so large, and indeed little less 
thl\n a straight line, cannot form a fulcrum to break the 
outer ones upon; and as the convex side, or that on which 
tho fiorcs are extended, ought to be always f1·ee from any 
mortise or incision 11n the outside, the strengtl1 decreases 
as it ap1,roachr8 the centre. 

FigH. 6, 7, 8, 9, and 10, Plate CXX. Ship.building, 
adescribe the simple method invented by Mr. George 
Smart, or COllVf'rting aH timber that is stuight, and in· 
tended for squa1·c1 beams, to gl'eat advantage in general 
use. Fig. 8 is a section of the hut -ernl of a tree, two feet 
in <liametel', sawn or chopped diagonally. Fig. 9 ht the 
othe,r end, sawn square, one font each si<le; cut it exactly 
through the centrn in twocross~cuts ab, de, it will produce 
four pieces, \\ hirh are put together, as in ftgs. 6 and 7, 
with the centi·e tunwd outwards. the but-end of oue piece 
with the small end of the other, and dowel or bolt them 
togl'ther as fig. to; you will then fo1·m a hl·am, whose 
section is shown in figs. 6 and 7, regular from one end to 
the other, with Uw advantage of having the heart of the 
tree in the pb\ce where the hardness and str1·ngth are 
most wanted, viz. in the co1·ne1·s which form the abut
ments; whereas, the same tree squared into a parallel 
beam, would have been much smaller, and the soft or 
sappy parts of the wooc.l expusrd to the action of the ail• 
and moisture. In flush-framing it is observable, that the 
failul'e of all timbc1· in old lrnildiugs lias commenced much 
sounel' than they othl'l'wise would have done1 owing to 
t!fll sappy wood being at the corners of the principal 
bL·amM, which soon decays, as its spongy quality attracts 
the muisturq whe1·cas the heart, espescially of oak, will 
be as sound as the first day it was used. 

As that all beamo take their weight horizontally, or on 
any tl'arn~verse bearing, have their principal strain on 
the upper anc.l lower surface, evrry workman ought to 
guard against having sap in beams, because if they do 
nut imull'diately decay, they shrink, so as to let loose all 
the framing, and soon cripple the building ot• machine: 
but on Mr. $mart's plan the sappy part of the wood is 
exdutJed from what would cause its decay, and the tim .. 
brr increased in quantity is considerably more than the 
extra Jaboul' and expense. 

A trro of oak, forty feet long and two feet diameter 
at I he but-<·11rl, an.d one ~fool. at the tof>, when put togeth
e1· ?n tlus pla_n, will Llavc tts sides each 18 inches squat·e, 
wluch ro11ta111s 90 feet; whereas, on the old plan 40 
would be the content of a square beam. cut from tlie same 
Crrc; 50 cuhi_c feet would have bern cut off itS slabs, 01• 

c.hoppcd up lor the fire. The expense of sawing and put
ting a beam or the above tlununswns in Lonlfou in the 
?ear 1802 would have been as follows: 

Four outRide cuts at 14 inches deep } !. s. d, 
Two breaking, cut at 18 1 s o 
L<ngth 40 feet, 306 feet sawing at 7s. 6d. 
120 12.111rh dowels, at trl. each o 10 o 

<Boring ~40 boles, and 1iutting together 1 5 6 

~ 18 0 
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Allowing the 50 feet saved to be worth 6l. then the 
(>l'OJH'ietor would save Sl. 2s. in each beani so conYcrted. 
The dowels ought not to go through, as that would wea
ken the timber. In an 18-inch beam the dowels should 
come within three ho1ches of t~e outside; but '' he1•e a 
m01·tise is cut in place of a dowel, it is proper to hant 
an fron screw bolt to prevent the joint openu1g with thg 
pressure of the tennon; and the work ought to be put to. 
gether with screw clamps, for nails or hammers b1·uisa 
the wood, and destroy the cohesion of its fibres for a 
considerable depth. The method we are here describmg 
is indutled in M1'. Sma1·t's patent for hollow masts des
cribed in our article SHIP; yet, as far as relates to Jcs
se11ing the consumption of ~nglish oak, and iutt·oducing 
tho Ja1·ch and firs of our own growth into general use" 
.Mr. S111art has liberally granted lireuces tu all wl1~ 
chose to apply to him for them, masts, yards, ~owsprits, 
&c. excepted. 

Tnurnlt TREES, in law, are properly oak, ash, and elm. 
In some va1·ticular countries, by local custom, other 
trees hei~1g commonly there made use of for building, 
al·e cons1dt.·.1·t>d as t1111ber. 2 Black. 28. Of these, being 
(>art or the frecholtl, larceny cannot be committed; but if 
they are served at one time, and cal'ried away at anoth
ert then the stealing uf them is larceny. And by seve
ral late statutes the stealing uf them in the fit·;t instance 
is made felony, or incurs a pccuniari forfeiture. 4 .Black. 
233. 
. For the better preservation of roots, shrubs, and plants, 
ti ts by the 6 G. HI. c. 48, enacted, that from and after 
the 24th day of June, 1766, every person convicted of 
damaging, destroy.ing, 01· carryi11g away any timber tl'ee 
01· tl'ecs, or tl·ees hkely to become timber, without con
sent of the owuer, &c. shall forfeit for the first offence 
not exceeding 201. with the charges attending; and on 
non-payment shall be committed for not more than 
twdve, nor lesu th.an six, months; for the sccoud offence, 
a sum not exceedmg sot. and on non-payment shall be 
committed for not more than eighteen, and not less than 
twelve, months; and for the tlurd o..1ffcnce is to be tt•ans .. 
ported for seven years. All oak, beech, chesnut wal
nut, ash, elm, cetlar, tir, asp, lime, sycamol'e, and hil·ch. 
trees, ohal! be deemed and taken to be timber-tt·ees 
withrn the mtent of this act. 

By the same act, the plucking or spoiling of roots 
sht'ubs, or plants, is subject to a fine of 41. for the fil'st 
oft_'ence, an~ 5/. fu.r the second, and tnu1spot·tation fot• the 
tlm·d. Justices ot peace are to [IUt this ac.t in exccuti1tn. 

TI~E, i~ music, is au affection of sound, by whirh we 
~~~~.llllUate tt long or shot·t, with regard to its contiuu. 

Common, or double time, is of two species. t. Wheu 
~very bar or '!lea~ul'e is equal to a semi breve, or its value 
m any comb111a~1011 of notes nf a lesser q1~antity. 2• 
'Vhen every ~ar 1s equal to a minim, or its vaJue it; les. 
st·r _notes. 'l he movements of this kind of measul'e are 
var10us, but _thc.r~ are three common distinctions, tho 
first slow,_'.'.'.gmfied by the mark C; the second brisk, 

signe<l by §; '.h.e third Yery <]Uick, signified by~· 
The .old l~H~s1rrnns we!'e acquainted with no more thaA 

two sot ls ol ttme: oue ol tht•ce measures in a bar, "hich 
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they called perfec:; and the other of two, consMe1·ed as 
impel'fect. 

When the time was perfect, the brcrn was C<l'tal .to 
thl•ee semibrC\'Cs, which was expressetl by an cnt1t·c c11:
cle, barred or not bat't'ed, and sometimes also by tlus 

compound character {. When the time was impc1foct, 

the bre,·e was equal only to two semi breves, which was 
indirntetl bv a semicircle, or· C. Sometiincs C was re
versrtl, as {hus :::>'which signified a tlimi_nntio1_1, by one
lialf, of tlte powc1·s ul' the notes; a 11art1culanty som~
times dtrnoted in the more modern music by a pr1·pC':111.1L-

cular bar drawn through thechal'acter, as thus~· The 

time of the full C was generally called the major time, 
am! that of tlie rcvcl'se<l ~ the minor time. . 

'l'he motlcrns have adtlccl to tile old mu:;ic a combrna
tion or times; but still we may say tl1at we have nu more 
than two times, comm1m am.I triµple: since the time of 
ttinc crolchcts, or nine quavel's in a bar, is but a sp('cit's 
of tl'ipJe time; and that of six Cl Otchet- , 01' six quavers 
in a liar, though called a compound commc111 time, I.ming 
measu1·Nl by two Leats, u11c down and oue up, is as ab
soluteJy romn1on time as that of fou1· crotchets in a bar. 

'" ith 1·c-;pcct tu the velocities of the tliffhent species 
of time, they are as val'ious as tlw measures and uwthfi
cations of mush:, and a1·e generally expressed lly some 
Italia11 word or phi ase at tlte be-ginning nf' each niuvc
me11t, as lal'gheltu (rathei· slow), presto (quick), &c. 
But when clnCe the time of the improvemcnf is t!ctc rm111-
cd, all the measures a1·e to be perfectly equal, tliat is, 
erel'y ba1· is to take up the same quantity of time, aml 
the co1Tt'sponding divisions of the bars are to be per
fectly symmctl'ical with rcs11cct to each other. 

'l'UlE· RhEPBtts, in a general sc11se. <lcnote instru· 
mrnts ada1)tdtl for 1ucasuring time. See CuanNOME
TEU.. 

Ju a more peculiar and definite sense, time.keeper is a 
term first applied by Mr. Jol111 llatTison tu his watches 
constructed f'ol' cl eternlinit1g the lougitudc at isra, and 
for which he I"eceived, at diffr1·cnt times, the i1arlia111cn
tary nward of twenty thousand pournls. Several ·1tll.er 
artists have since rrceivctl abo considerable i:.ums fur 
their inl}H'ovem<'nts uf time-keepers, as Arnold, Mudge, 
&c. See LONGITUDE. 

This appellation is now become common amo.ng ar. 
tists, to distinguish such watches as are made wi th ex
traordinary carP and accuracy for nautical or astrouo
mical observations. 

'l'he pri11ciples of Mr. Harl'ison's time-keeper, as they 
were communicated by himseif to the commis~ionC'rs ap
pointed 10 receive and publisl1 the same in the yeat· l 765, 
are as follow: 

" In this time. keeper there is the gl'eatest care taken 
to avoid friction, ;1s much as can be, by the whet.>ls mov .. 
ing on small pivuts, and in !'uby-hulcs, and high m11n
bers in the wh~els and pinions. 

" The part which measrn·es time goes but the eighth 
part of a miuute without windiug up: so that part is rn
ry simple, as this winding-up is pt'r·form<·d at the wheel 
next to the l.Jalance. wllt'eJ, h) which nwa.ns tlie1·r is al
\Yays l\R equal fot·ce actini at tlrnt wheel1 and all the 

rest of the work has no more to do in tl1e measut·ing or 
time than the 1rn1•so11 that wini.Js up onco a day. 

"Tlwrc is a spring in the inside of the fusee, wliich 
I will call a secondary main S(ll'ing. This spring is al
ways kept stretched tu a ccrLai11 tension IJy the main 
spring; and during the time uf wine.ling up the time
keeper, at which time the maiu sp1·ing is nat su!fercll to 
act, this i;econ<lary spl'ing sup1>lics its place. 

" In som.mon watches in general, th~ wheels lia\'e 
al.lout 011e-thil'd the <luminion nHr the lrnlance that tl1e 
bala11ce-sp1·ing has; that is, if the powc1· '' hirh the ba
le11cc.spl'ing has over the balance is calleU th1·cc, that 
frum the wheel is une; lrnt in this time. keeper the 
wheels have 011lyallout oue -eighth part of tile poweruy(•r 
the lrnlauce that the bnla11rc-s1n·i11g lias; and it must be 
allowrd, the less the wheels ha,·c- tu tlo with the Lalancc, 
tii(' hctttH'. 'l'he whcc)8 in a cummon watcl1 having this 
gl'eatdominion over tile balance, they can, wliru the\\ akb 
is wound up, and the balanre at l'est, set tlie watch a 
going; but when my time-kccpCl''s lialance is at 1·cst, 
antl the spring is wound up, the fo1·cc: of tlic wheels can 
no mo1·c set it agCJing thau the \dicelsofa commnntrrgu. 
latnr can, when the weight is wom1U up, set tlll' prullu
lum a vibrating; nor will the force from the wlweh; m11rn 
the balance "hen at l'est, to a greater angle in p1·opor. 
tion to the vibration that it is to fetch, than the fo1·cc of 
the whrels uf a common 1·egulatm• can mn\'C the pc111]u. 
!um from tho pe1·pentlicula1·, when it is at rest. 

"My time ~ lrn('11c1·'s balance is 1uo1·c than three times 
tltc weight uf a large-sized con11rnJ11 watch lrnlancl', and 
tl1rcc tunes its <lia111etc1·; and a cnmmun watr.IJ balance 
got'S tlu·ough ahuut six inc/11,;s of space in a second, l.Jut 
mine goes lhl'Ottgh about twcnty.fou1· inc lies in that lim~ 
so that llaU my time-kcl'pcr ouly tl1ese adYantages orc1• 
a common watch, a good pn.fo1·manct! might lrn expected 
from it. But Ol.) t11nc·.kcepcr is not affected by the dif· 
fou~ ut <legTces of heat and cold, 1w1· agitation of tlic ship; 
ancl the l'onc from the wheels is applied to the balance in 
such a man11c1·, tngether wilh the shape or the balance
spring, and, if I may IJe allowed tile term, an artificial 
cycloid, wJiich acts at this spring; so that from these 
cuntl'ivances, let the balance vii.Irate more or less, all its 
vibrations al'e }Jerfol'mcrl in the same time; and there .. 
fore if it goes al all, it must go true. So that it is 
plain from this, that such a time.keeper goes entirely 
from prinripJr, and not from chance.'' 

'Ve must refer those wlio may desire to sec a minute 
account oft lie constl'Uction of 1'11'. Uaniso11's time-keep· 
er, to tl1e publication by 01·dcr o[' the commissioners or 
longitude. 

We shall here subjoin a shol'! view of the irnpro,·e
ments in Mr. Hanison's watch, from the account pre· 
sented to thr bual'd of long-itutle liy Mr. Ludlam, onr of 
the gentlemen to whom, by order of the commissionrrs, 
Mr. Har1ison discove1ed aud explained the pr111ciple 
upon \\ hich his time-kccpel' is coustrutted, The defects 
in common watches \\ hicb 1\lr. Hal'l'ison Jll'upuscs to 
remcdJ, are chiefly tlic-sc: 1. That the main s]lri11g 
acts not constantly with the ~amr force upou the wheL·ls, 
an<l throllgh them upon the balance. 2. 'I'J1at the ba
lance, either w1·ged wHh an 1111equal forct·, or mcctrng 
\\ilh a dilference resistance from the air, or tlit:' CJil, or 
the fricllo111 l'i~ratcs throu5h a 5reatcr or less arcL. fJ. 



'1'D1E. 

'rliat these unequal' ibl'atinns arc not pctformr<l in rqual 
ti111t's. And, 4. l'hat tlH· 1'1rcc of tlic lialarn.:c-spl'iu.; is 
~ltcrt•d IJ)'· a d1;.111:.:ir of lit·at. 

To t'C'ull'tl) tl1r firsl dcfort, )Ir. llani~tlll hac; cont1·iv. 
ed that hi<; watch -.liali Lil· mo,·erl by a n·1·y tc111lcr spring, 
whwl1 lll:\'l'r um·olli ibt:lf 1nru·~ tl1a11 lHlC-t•ighth pa1·t uf 
a turn, aud at ts up,111 1 lic~ Uala11cc tl11·ougil 1mc wheel 
0111). eut such a !-tplin;.;- rannut keep tile watch in mo
ti·nt a 11111~ rnne. Ile has. L!icrrf·irr, joined aunther, 
whose 11.:in.~ is tu w1111l tip tl1r first !"JH'i11.~ eight times in 
eHl'J minute, and \\liicb is itself wound up but once a 
day. To l'l'!nedy the !::<'roml defoc-1, he usrs a much 
r:;trnllg'l'I' hnht1H'C-!iill'!llJ.; tlla11 in a common watch. For 
if th1· run c of thi::; bJ'1'illJ; upo11 the lrnlance rt·mains the 
same, \\ hil:;t the fo1'cc of tlic othet· yaries, the erro1·s 
aJ'i"iing 1'1·nin lh•tl \ a1·iation will Uc the less. as the fixed 
fo1·cc is 1hc grcatc1'. Bat a sli·uugC'1·· spt·ing wilJ rrquire 
dtlwt· a l1l'a' il·1· 01· a huger bal:iucr. A ilea,-iu balance 
would hc~\·c a ~1·cate1· lhctio11 .. Mr. Harrison, thcr·el'o1·e, 
h1t'J'r·ar·it'S the tliamdcr of it. ln a common watch it is un. 
clCl' an inrh, but in M1'. Ua1·rb. 11n's, two inches and two 
tcnth'i. lltl\\'t'Vl'l', the metholls all'C'ady described only 
lcSSl'Hil1g'.tl1e l'l'J'Ol'S, autl not removing them, Mr. Harri· 
sun USl'S two wa) s to make the times of the vibrations 
equal, thuugh the arclu·s may he unequal: one is tu place 
a pin so that tl11• l;alaucc 4 spri11g prc:,sing against it, has 
its fo1·ce incrra!ied, bilt i11cl'ca:,etl lc-ss '"hen the n\ria 4 

tinus al'C large1·; tlte olhl'I', to ghe tl1c palkts such a 
!:iltapc. tlial the whcC'I may prcsM them with less advan. 
tagl' "hPn the ''ilu·atinus a1·c la1·~cr. To 1·eml'lly the Inst 
dl't'ed. Mi" Ilanison USC's a 1Ja1· compounded of two 
tlliu platcH of IJ1·ass A.11d sted, a!Juut two inches iu li:ngth, 
1•ivi1cd i11 scvc1·al placrs together, faair.ne-d ai one end, 
nud hadng two pius at tile uthcr, bctwer11 which tlie 
balaHCl'·HjH'ill_g passrs. lf this I.HU' is Straight in 1cmpe4 

i·ate wcathc1· (lu·a<is cha11i;i11g it'i length Ly heat more 
than steel), the !.>!'ass side Orcomcs convex when it is 
ht•:tl<'d, anti the stc·el side wli<'n it 1s cold; <tll(l thus the 
Jiins lay h·l\d of a Uilfercnt part onhespdng in differrnt 
dq.;rHS of' hrat, and \cn~ihcn or shorten it as the regu. 
lalnr dnl'S in a rommnn watrh. 

Th'" priucipks on which Mr. Al'n'lld's timr.kcrpcr is 
0011 .. trurtcd a1·c tlws<': The balance is co11m'rll'd with the 
"hl•t·I \\01·k, rxrq1t at the time it rcceiYes tli{· impulse to 
makt• it co11finur its motion, "hich is only whilst it vi-
1.iratrs ]0° out of $80° wliich is the whole \'il11':1t1011; and 
dul'ing this ~mall intl't'\'al it has little or no friction, hut 
\\hat i"' on tlH· ph·ot(;, which woi·k in ruby llr1lt•s on dia
m•111d.... Jt h~ts but une palld, which is a. phrn(' st11·face 
f1wnu.·d out of n rubv, and ha;; 110 oil on it. Watches of 
this r1rnio:1rurtion, Sl~J s 1\fr, Lyons, go wliibt they are 
W1111rrd up; tlwy keep !he samr 1·ateofgoing in evrry po
sitiun, and nrr 11ot nft"crled by the diff\'rcnt forrP-s of the 
Bpl'.r1;;; and the cotnJJL'nsation for heat and cold is a0.;0 4 

lui"IJ a1ljustaulr. 
rl'IN, tt mrtal known to the anrients: the Plnmirians 

prnru1·rd it f'r11m Sp:tin and B1·itai11, wit Ii wliirh nations 
tlu·l rnrrit·ll on a\ {'l'J C'\tt·11she and lucrative commerct•. 
'l'hii; mrtal has a lint~ wliitr colmll', likl.' i..ilre1·; a sJight 
llisa."'r1·1•ablc (a-.tr, ancl <'111ifs a p••e,;uliar s111dl when 1·u04 
lied. lti; "'lll'ritir gl'avity is ;""~9. It i::; Vt'l'.Y m:~lkahll'. 
~l'i11_h-.1r111· foil i1; :1:u111t T?i'ir~tli pa1-t uf a11111ch thkf.,:, and 
1l lll•0hl be rc1!.1cc<l to 11.ilf l~i!J thickness. lt_is very 

flexible, and p1·oduccs a remarkable rracklingnoise wl1en 
ben<lcd, and when bcatc<l to 442° it melts. \\hen exposed 
to the air it vc1·y soon loses its lustre, and assumes a 
g1·rJi8h·\\hiie colour, but u11dc1•goes no farllier change. 
Nci1her is it sensibly alt<'red b) being kept under cold 

~\~l~l'!·e~~l~o~\'I~~~ v~e i~~t~;~~~D~~S~~~t~l:·e j:ir~ni~d~X~~~~:~: 
and hydrogen gas is evoll'ed. 

When tiu is melted in an open vessel, its surface he· 
comes very soon covered with a grey powder, which is 
an oxide of the metal. If the heat is continued, the colum ... 
of the powcle1· graduaUy changes, and at last it becomes 
yellow. In this state it is known uy the name of putty, 
and employed in polishing glass and other hard bodies. 
'Vhrn tin is heated vel'Y violently in an open vessel, it 
takes fire, and is co11\~utcd into a fine white oxide, 
which may be nhtained in crystals. 

'l'in is capable of comhi11h1g "ith two different }ll'O· 
portions of oxygen, and of fo1·111i11g two oxit.les; usually 
distinguished, on account of their colour, by the na111cs 
of the ycJlow antl the \\hitc oxide. 

The pt·otoxide may Uc o!Jtainrd by exposing· tin to a 
stroug heat untle1· a m L1file, constant!.)' sti1Ti11g it with a 
rod. Jt n1ay he p1·ocu1·ed also by dissolving tin i11 tlilut. 
cd uitric arid \\ithout the assistance of heat, am] tlwu 
pt·ecipitatiu~ the oxitle by pure potass; but in that case it 
1·ctai11s a little acid, an<l has a "hite colour. It is com· 
posed of about 20 parts of oxygen and 80 of lin. 

The peroxit.le may be obtained b_v heatiug tin in con. 
ce11t1·atcd 11itl'ic acid. A Yiole11t l'fft'nesccuce cusnrs, 
anti the wli~1le of the tin is ronvertctl i11to a white Jmw~ 
1kr, which 1s dPJ)OSitcd at the bottom of the vessel. 1t ia 
composed of nbout .28 parts of oxygen an<l 72 of tin. 

Ttn comUincs with sulphur and Jllwsphorus; I.Jut il ha-& 
never been combined with carbon or l1ycl1'<1gen. 

Sulphuretuf tin may Le formed by throwing bits of sul4 
phur llll?n the .metal melted in a. cru~ilJle, or by fusing 
the two mgreU1cnts together. It 1s hl'lttlf', hea\'il'r than 
tin, anti not so fusilile. It is of a blueish colou1· aud 
lamella~ed sfructure, ai!d. is capable of Cl'Jstallizing. 
Accordrng to Bergman, it IS composed or 80 parts of' tin 
and 20 of sulphur; according to Pelletier, of 85 parts of 
tin antl 15 of sulphur. 

.When equal parts of white oxide of tin aucl sulph111' ar0 
mixed together and heated gl'adually in a reto1t, some 
sul111t.11r and sulphurous acid a1·e dise11gagrd; and there 
rem ams~ subs.tance ~omposed of 40 parts of sul11hur and 
60 o_f wlute oxlde.oftrn, fol'merly caJlc<l aurum musivum, 
mus1cum or mosa1curn, and now sulphureted oxide of tin. 
H consi~ts ofoeautiful gold-coloured flakes, excredingly 
light,wh1ch adhe1·e to the skin. '!'he Jll'ocess fo1· making this 
suustancll was fo1·merly Yel'y complicatc<l. Pl'flcticr lil·st 
deuionstratrd its real compositi11n, a11d was hence ena
bled tu make many importaut imjll'oremcnts in the man
ner of manufacturing it. 

. Phosphur<-'t of tin ma.y be fnt·!"etl by melting in a cru .. 
~~!Jle equal parts of filings of t111 an<l pl111splml'ic glass. 
I 111 has a greater affi111ty fnr oxygt·n tha11 plwsptllJ1't1S 
has. Part or the mrt~I th1•-rt'f;>1'e rombiUt""i \\.ith tlir ox:y .. 
gen of the gla.ss during thr fusion. and flies off in the 
stll.tc of an ox1<l1·,.,:rnd the rrst of tlw tin combines witlt 
th~ ph~•spho1w; l he phosphurl't nftin m,,,. be rut wilh a 
kmfo; 1t extends uutlcr the ~amrucl'1 hut srJ!arntcs iii Ja~ 
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iuae. When nr.wly cut, it has the colour of silver; its filings 
1·esrmble those of lead. When these filing• are thl'own 
on burningcoals, the phosphorus takes fire. Thi• phos· 
)'hm·et may likewise be formed by dropping phosphorus 
g1·a~ually into melted tin. According to .Pelletier, to 
whose experiments we are indebted for the knowlerlgc or 
all the phnsphurtts, it is composed of about 85 pa1·ts ortin 
and 15 or phosphorus. Ma1·g1·at also formed this phos
phul'et, but he was ignorant of its composition. 

Tin does not combine with azote or muriatic acid; 
though the last substance converts it into an oxide. 

Tin is capable of combining with most of the metals, 
and some of its alloys are much employed. The g1·eater 
number of them are brittle. Theolde1· metallurgists con
sidered it as a prope1'ly or tin to rendc1· other metals brit
tle. Hen re they called it diabolus metallorum. 

I. It mixes readily with gold by fusion; but the pro
portion~ in whirh these metals combine ch<'micillly al'e 
still u11known. When one part of tin and twelve of goltl 
arc melted together, the alloy is b1·i!tle, hal'd, and bad
colourcd. Twrnty-four 1iarts of gold and one of tin pro
duce a pale-coloured alloy, harde1· than gold, but posses
sed or considerable ductility. Gold alloyed with no more 
than -l., of tin is scarcrly altered in its properties, ac· 
c01·di11g to Mr. Alrhol'lle; but Mr. Tille!, \\ho more 
lately examined this alloy, found, that \\heuever it was 
heated it broke into a number of pieces. It is very dif
ficult to separate these metals from each other. The 
method is, to fuse the alloy with sulphuret of a11timony. 

2. The alloy of platinum and tin is very fusible and 
brittle, at least when these metals are mixed in equal 
proportions. Twelve 11arts of ~in and one ?~ platin?m 
form an alloy possessed of considerable ductility, wluch 
becomes yellow when exposed to the air. 

s. The alloy of silver and tin is very brittle, hard, and 
durable. The two metals can scarcely be separated 
again by the usual prncesses. This alloy has been ap
plied to no use. 

4. Mercury dissolves tin very readily cold; and these 
metals may be combined in any proportion by pouring 
me1·cury into melted tin. The amalgam of tin, when 
composed of three parts of mercury and one of tin, cry
stallizes in the form of cubes, according to Daubenton; 
but, according to Sage, in grey brilliant square plates, 
thin towal'lls the edges, and attached to each other so 
that the cavities between them are p<>lygonal. It is used 
to silver the backs of glass mirrors. See FoLU.TION of 
looking-glasses. . . 

5. Tin unites very readily with copper, and forms an 
alloy exccedingly useful for a great variety of purposes. 
or this alloy cannons are made; bell-metal; bronze; and 
the mirrors of telescopes, are formed or different pro
portions of the same metals. The. addition ?f tin dimin
ishes the ductility of copper, and rncreases its hardness, 
tenacity, fusibility, aml sonorousness. 'fhespe~ific g1·av~ 
ity of the alloy is greater than the mean density of the 
two metals. It appears, from the experiments of Mr. 
Briche, that this augmentation of density increases with 
the tin; and that the specific gravity, when the alloy con
tains 100 parts of copper and 16 of tin, is a maximum: 
it is 8.87. The specific gravity of equal parts of tin and 
co1iper is 8.79, but it ought only to be 8; consequently 
'the density is increased 0.79. In order to mix the two 

metals exactly, they ought to be kept a long time in ru. 
sion, and constantly stirred, uthel'\\ ise the greater part 
of the copper will sink to the bottom, and the greater 
Jiart of the tin rise to the surface; and there will be form
ed two different alloys, oue composed of a g1·eat propor
tion of copper combined with a small quantity of tin, 
the other or a great proportion of tin alloyed with a small 
quantity of copper. 

Bronze and tin metal of cannons are composed of from 
6 to 12 parts ol' tin combined "ith 100 parts of coppcy. 
This alloy is brittle, yellow, heavier than copper, aud 
has much mol'e tenacity; it is much more fusible, and 
less liable to be altered by exposure to the air. It was 
this alloy which the ancients used for sha1·p-cdged in
struments before the method of working iron wtt.s b1·ought 
to prrfl"rtion. Thr x..x>-"-•S' of the Gt•t•eks, and perhaps 
the res of the Romaris, was llt)thing else. Even tlieit• 
copper coins contain a mixture ol' tin. 

Bell-metal is usually composed of three parts of cop. 
per and one part of tin. Its colour is greyish-white; it 
is very hard, sonorous, and elastic. The grrater part 
of the tin may be separated by melting the allo), and 
then pouriug a little water on it. The tin decomposes 
the water, is oxidated, and thrown upon the su1·far.c. 

The milTors of telesrnpes are formed by melting to. 
gether thr•e parts of tin and oue part of copper. 'fhis 
alloy is very hard, of the colour of' steel, and admits of 
a fine polish. But besides this there are many olber 
compounds used for thr: same purpose. 

Vessels of coppe.r, especially when used as kitcheu
utensiJs, are usually covert'd with a thin coat of tin, to 
prevrnt the copper from oxidating, and to presrl'Vr the 
food which is prepared in them l'rom being mixed with 
any of that poisonous metal. These V('ssrls are then 
said to be tinned. Their interior surface is scraped very 
clean with an iron instrument, and rubbed over witll 
sat ammoniac. The nssel is then heated, and a little 
pitch thrown into it, and allowed to spread on the sur
face. Then a bit of tin is applied all over the hot cop
per, which instantly assumes a silvery whiteness. The 
intention of the previous steps of the process is, to have 
the surface of the copper perfectly pure and metallic; for 
tin will not combine with the oxide of copper. The coat of 
tin thus applied is exceedingly thin. Bayen ascertained, 
that a pan nine inches in diameter, anti three inrhee 
three lines in drpth, \\-hen tinned, only acquirf'd an ad· 
ditional weight of 21 grains. Nor is there any method 
of making the coat thicker. Mor< tin indeed may be 
applied; hut a moderate heat melts it, and causes it to 
run off. 

6. Tin does not combine reaclily with iron. Aa 
alloy, however, may be formed, by fusing them in a 
close crurible, completely covered from the external air. 
We are indebted to Bergman for the most precisl't expe-
1·iments on this alloy. When the two metals were fused 
together, he always obtained two distinct alloys; the 
first composed of 21 parts of tin and one part of il'on; 
the second of two pal'ts of i1·n11 and one part of tin. The 
first was very malleable, f1al'fl<'r than tin, and not so 
brilliant; the secood but moderaMy malleable, and too 
bard to yield to the knife. 

The fo1•ruation of tin-plate is a sufficient proof of the 
affinity between these two• metals. This very usefill 
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alloy is formed by dipping into melted tin thin plates of 
irou, thoroughly cleaned by rubbi!1g tbrm with sand, 
and then steeping them 24 hours rn water ac1dulated 

::e ~~~~a;; ~~ 1 r1~l:l'~~o~~tut !:neet~i:te~0~t 0~~~P~~t:~~: 
and gives the whole a white colour. See TINNING. 

The affinities of tin, and its oxides, are, according to 
Bergman, as follow: 

TIN. OXIDE OF TIN. 
Zinc, Tartaric acid, 
Mel'cury, Muriatic, 
Copper, Sulphuric, 
Antimony, Oxalic, 
Goltl, Arsenic, 
Silver. Phosphoric, 
Leatl, Nit1'ic, 
frou, Succinic, 
~1anganese1 Fl uor·ic, 
Nirkel, Saclactic, 
A1·senic. Citric, 
Platinum, Lactic, 
Bismutll, Aretic, 
Cu bait, Boracic, 
Sulphur. Prussic. 

TIN-stone, an ore of tin which occurs in masses, in 
roui1de1I pieces, and crystallized. Thrsecr.>stals a1·1." very 
int gular. Colour da1·k bl'O\\'.n; sometimes yeJlnwish 
gi·e), and sometimes nearly wh.1te. So~ewliat transpa· 
J'f'lll when c1·ystalliz1•d. Sperific gravity 6.9 to 6.9~. 
Before the blnwpipe it dcrripitates, and on charcoal is 
i"ll'llY reclucrd. 'l'mges bol'aX white. According to 
Kla111·oth it is composed of 

77.50 tm 
21.50 oxygen 

.25 iron 
• 75 silica 

'f IP 

a vessel full of melted tin, the surface of which is cover
ed "itli fat or oil, to defend it from the action of the air. 
By this means, the iron comin~ into con.tact with the 
melted tin in a pel'fectly metallic state, it comes out 
completely coated. . . . . 

When a small quantity of iron only 18 _to be tinned, 1t 
is heated, and the tin rubbed on with a pie_ce of cloth, or 
somr tow, having first sprin~led ~hetron with som~ pow· 
dered resin, the use of winch is to reduce the Im tb~t 
may be oxydated. Any inflammable substance, as oil 
for instance, will 1ha\'e in some degree the same effect, 
which is owing to their attl'action fot· oxygen. . 

Tinning of copper. Sheets of coppe1: may be trnned 
in the same manner as iron. Copper boilers, saucepans, 
and other kitchen utensils, al'e tinned after they are made. 
They a1·e first scoured, then made hot, and tlle tin l'UIJ .. 
bed on as before with resiu. Nothing ought to Ile used 
for this purpose but pure g1·ain tin; but le.ad is 1'1~equent· 
Jy mixed with the tin, both to ad~lternte llS qualit.l'., _and 
make it lie on more easily; but it 1s a very pe1·01c1ous 
practice, and ought to be severely _rep1·obatrd. 

To whiten ~ass or copper by boiling. Put the brass or 
copper into a pipkin with some white tart~r, alu!n, and 
grain tin, and I.mil them together. The articles will soon 
berome coverrd with a coatihg of tin, which, when well 
polished, will look like silver. It is in tl~is manner that 
pins, and many sorts of l.Juttons, are wl11tened. 

TINNITUS •URrnM, a noise or buzzing in the ear, 
when it seems to l'eceive sounds which du not exist, 01• 
at least which are not produced by the motion of the ex
te1·nal ail'; and the ear being filled with a cel'tain spe
cies of sound, cannot admit other sounds, unless they are 
very violent. rho tinnitus is of two kinds, the one pro
cee<ling from a distC111perature of the organ of hearing, 
the other from a disorder of the brain. 

TIPH IA, a genus of insects of the orrlci· hymenoptera • 
The generic character is, mouth with a me1111.J1·anaceous 
1·ountll'd jaw; the mandible arched and acute; no tongue; 

100.00 fr.rlers four, fHiform, unequal, and insrrted in the middle 
TINCTURE. Sec PnARMACT. of the lip; antennre filiform, sho1·t, convolute; sting con-
'l'il!ti C'l'URE, in heraldr). thf' hue or colour of any tMng cealetl within the abdomen. 1'hcre are 27 species. 

in coa1.a1mour. Sre HERALDRY. TIPULA, a genus or insects of the order diptcra. The 
TINEA. SC'c MEDICINE. gene1·ic character is, mouth arched over by the upper 
TINNING. Tinning is the art of covering any metal jaw extended from the head; palpi two, recurved, longer 

with a thin coating or tin. Copper and il'on are the than the head; prnbosis recurved, very short. 
ml'tals most cummonly ti11nt·d. Tilt> use of tinning these The la1·grr kimls of tipulre ue, in general, distin. 
metals is, to µ.-event them fl'orn being rm-roded by 1·ust; guishcd by their lengthened bodies, horizontally expand
as tin is not sc• easily acted u11un by Liie air 01· watet·, as ed wings, and the unusual length and slendernes<1 of theit· 
iron and copper ai-c. kgs, whirh are also remarkably fragile; it being difficult 

w·hat are commouly catlctl tin-plates, or sheets, so to handle the insect without breaking some of its limbs. 
1nuch used for utensils of various kinds, are in fact iron The small1·1· kind have incuml.Jent wings, and in habit or 
plates roatN! with. tin. _ . . . general appearance are much allied to gnats, and some 

The principal c111cumstance m the art of tinmng 1s, to are so ''ery small as scarcely to exceed the tenth of an 
have tlit surface of the metal to br tinnetl perf'<>ctly inch in length. Th~ laI"vre of this gttnus differ in habit, 
clean and free from rw;;;t, and also that the melted tin according to their different modes ol' life, some being ter
may be pel'fcctly metallic, and not covcl'ed with any restrial, and others aquatic. They feed on the sol'tcr 
ashes or calx of tin. kind of vegetable substances, as the fine fibres uf roots 

Tinning nf fron. When iron plates arr to b~ tinned, &c. &c. ' 
they arc fi1·•t sc:oul'cd, and then put rnto what is callc~d The lar,gest of the European tipulre, is the tipula ri
a pick Ir, wluch 1s sulpliu1·1c arul d1lutell \\1th watt.>r; this vosa of L1nnreus, often measu1·1ng more than au inch and 

::~~~.~:~c~~ett:~sstu ~.~:,l:~:)p~~.j~~~:y '~~a11~ ~·l ~ti~~/~~.~~ 1:1~,~~ !1·~"t111··,, ~~ 1~a~~!~ t. a,~~1tt\8 I~~~! ",f ~'~~l~e~ nblu1i!~i~:1i;f1~te~~1~~~~ 
again washed and scoured, They a1·e now dip11cd inta ed with white towards Ilic 1·ib or upper edge. This Jn. 
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ocrt 1n·oceeus from a dusky 01· greyish larva of a lcnglh· 
c11ed fot·m, anti destitute ol' legs. It is found 1.rnnra~h the 
roots of grass in meadows, gardens, &c. and m tho 
1nonths of July and August changes into a lengt~ten~d 
and Ilt)intcd chl·ysalis of a dusky colour, out of wl11ch Ill 
Septcm~cr proceeds the complete animal. This is popu
lal'ly known ~y the title of long legs, and is frequently 
seen in houses <lut·ing the autumnal C\'enings, when it is 
•emarkable fur the propensity, in common with many 
other insects, of fl) iug t11wards the flame of camllcs, and 
in co11srquc11re, often pea·ishing in the blaze-. 

Tipula horton1111, or the ga1·tlen tipula, is of somewhat 
smaller size than the preccc..liug, and is produced from a 
Jarva nn!l cl11·ysalis of simila1· appearance with those of 
the fo1·mcr kind, but of a dal'lrnr or blacker colour. The 
larva is fuund under grass-roots, &c. The "'ings of this 
species are transparent, with obscurely marked whitish 
"Va1·ir.i;ationR. 

Tiprila oleracea is a very common species, of ne2rly 
'Similar size with the preceding, and with transparent 
"ings with a dusky rib or upper edge. lts lat'\'a inhabits 
gnnh-n-grounds, where it commits ravages among vari
om; plants. In its appearance it resembles those of the 
former kinds. It may be added, that the chrysalis, in 
most of the terrestrial insects of this tribe, is furnished at 
the uppe1• part with a pair of short hornlike processes, 
11crhaps operating as a kind of spiracula; this p~rticu
Iarity is however still mm·e striking in those wluch be
long to the aquatic kinds. 

The tipula cornicina is of middle size, and has trans-
11arcnt wings with a marginal dusky spot, antl the hoc.ly 
)'dluw, with tlll'ec longitudinal c.lusky stt·eaks. Its lal'Va, 
wliich is found in meadows, &c. is bl'Own, with a flat
tened or truncated tail, l.Jcset with a ce1·tain number of 
1·a<liating Stlft. s11i11cs 01· processes; and the chrysalis is 
slendel', and ful'nished, as in most otltcJ·s, \\ ith minute 
'Spines about its ~wgmcnts, by the assitance of. which it is 
enabled to elevate itself to the sut'face when the time of 
its ultimate change takes place. 

TiJrnla crocata is one of the few insects of this genus 
adorned with lively colours. It is of a polished black, 
with yellow rings round the abdomen. 

Of those in which the wings are generally incumbent, 
the tipula plumosa, so namec.1 from its plumed ante1111re, 
may sel've as an example. This insect is of the size ot' 
.a guat, which it so much l'esemUles in its general a11pear
ance as to be frt•qucntly mistaken fol' one; its colour b a 
g1·cenish brown. The larva is aquatic, bt!al's a conside-
1·able rcsemUlance to those of llie genus ruJex, as d,,es 
likewise the chrysalis or pupa; which, instead of lying 
d{jrmant <lul'ing this state, is locoruotive, playing al.lout 
in tine water, like the Jarva, anti, aL the ti nu~ nf its change, 
,spl'ings to the sutface in 01·der to give birth to the com
J>lete insect. 

Among the very small tipulre, none is more familiar 
than the elegant species called by Linnreus ti~tlla pha
larnuides. This minute lly is vet·y frequently observed 
in great numbers on windows during the <lecline ofsum
me1·, appearing p1·incipally in rhe evening. It has so lit
tle the appl:'al'<lllCC of a genuine tipula, that it would 
hardl) be considered as belonµ;ing tu this genus by a 
common spectator. Its general Je1:gth is about the tenth 
of au lnr!J; a11d the wings, which are very large iu pro-
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]lortion to the insrct, arr of an nvnl sh:-q1c. nnd of a grey 
colf)Ul', elegantly 1nottlcd or val'il'gatr•d witl1 dn!'!ky 
sprrks; the cd~r;; ill'<" 11\!i.'p\y fringt·ll "ith l1:ur. am! !lie 
ner·\cs IJrsrt with ,_1blo11gsrotlrs 01· l'cathrr'>, anl\ tlH' wlrnlo 
insect, rnic1·osc1;11ically t•xatnincJ, t'xltibits a lii.!:)lily rlc
gant appearance. 

Tipula. hirta. so much r,•s .. ~mbks the la~t, 1hnt it mi.r;ht 
11erhaps be !'ather r:onc;itlcrrcl as a Y~ll'irty 01· Sf'"<ual 11if. 
ferenre than truly distinct. It is, howrvr1·. a triffr la1·grr 
and of a darker colour. TIH'l't' c~n h1' lit tlo d11uht l!iai 
the lal'VID of these minute sp<•riC's ;ne nquatir, butt .'"Y 
seem to be hithr1to undrscrilicrl. There arn 125S)H'(1r~. 

'flTANIUM, a metal fn111ul in bl:-1ck sand. l'esc111bliug 
gunpowder, in Cornwall, anll upon "Xn1uinatinn it i~ 
found tn vo~sess the f'ollowinp; p1·opel'ties: 

Its colour i~ orangc-re1l, and it liac; a good 1lrn.I of 
lustre. As it has been only obtaiiw1l in vr1·y small ano_ 
glutinatccl grains, neither its hardm•ss. SllPrifi4' ~' a1 i1~ 
nor mal!eabitity, has Ueen 1.srci·tainr.d. lt is nHc or <1 1 ~ 
most infu-<lhle of mf'tals, requii·ing a grcatc1· 11<>,\t to 
melt it than can be produced ~y any method at p1·1•sr· 11t 
known. 

'Vhen heated in the open air, it comhin,.s l'l'~Hlily ''itb 
oxygen, and seems capable of formi11~ thrPe cliffrr·eut 
oxide~; namely, the blue or purple, t!ie t't'd, and the 
white. 

Thr protoxide. which is or a hlnc or lrnrpll~ ,..1In111., i9 
formed, whe.n titanium is expo1'-iecl hot to the l)pen air, 
evitlrntly in consequenn~ of the ahso1·pthrn ur ox.H~'·n. 

rn1c deutoxidc or rrd oxidr is found native. ]tis often 
crystallized in four-sidNl pl'isms. Its specific gravitv is 
about 4.2; and it is hard enough to scratch glac;c:i. WJ..-n 
heated it becomes brown. and •l'lwn urgrd by a v~r7 
violent firC' some nf it is volatillized. 'Vhe.n heatrd 
snfficiently along with charcoal, it is reduced to the me. 
tallir. state. 

'I'he peroxide or white oxide may be nbtainrcl by fo,ing 
the red oxide in a rrucible wifh foul' tim1·~ ito:i w<>ig!.t ·f 
potass, and dissoldng the whole in water. A white 
pow1ler soon precipih1tes, which is the whit• ·i"<icl" of ti
tanium. Yauquelin and Hecht have shown thar it is 
composed of 89 parts of red oxi<le and 11 parts of "xy• 
gen. 

Titanium does not seem to be capable of combining 
with sulphur • 

Ph11sph111·rt of titanium has been formrd by Mr. Ch•· 
nevix by the folJowing process: [lf• put a mixturP of 
charcoal, phosphat of titanium (phosphoric arid "nm .. 
bined with c1xide of titanium), and a litrle horax. inlo a 
double crucible, well luted, and exposed it to thr hratof 
a forge. A gentle heat wai:. ftl'st ::ipplircl, wliirh wal 
gradually raised for threr q11arters oJ' an honr. and 
maintained for half an lio111' as high as po!i;.,ihlr. The 
phosphoret of titanium was founcl in thr rrurible in the 
form of a metallic button. It is ol a wliitr rolu111·, bdt .. 
tie, and granular, anrl dors not melt befo1•r the blo" pi1><> 

Vaurpl!'lin and Hecht attrmpted to combinr it with sil .. 
vrr, cupprr, lrad, and :u·•wnic, Unt without su~, r..;g. 

Ilut thry combined it with i1·11n, auc.I formrd an aflcr· of 
a grey colour, intrr~prr .... ed with J rllow-cnln11rr1l brilliant 
particlrs. This alloy thry wrre not ahle to fusr. 

The affinities of th~ nxidrs of titanium arc, according. 
to professor Lam padius, as follows: 



'l'JTHES, 

Callie aciil,, Snlplrnric, 
Phosphoric, Muriatic, 
Arsenic, Nitric, 
Oxalic, Acetic. 

TITHES, are the tenth part of the increase yearly 
arising and 1·enewing from the profits ol' lands~ the 
stock upon lands, and the porsonal industry of the mha
bitanls. And hence they are usually divided into three 
kinds; pr:cdial. mixed, and personal. 

Prredial tithes at·e such as arise merely and imme
diately from the ground, as grain of all sorts, hay, 
wood, fruits, herbs; for a piece of land or ground, be111g 
called in Latin prredium, whether it is arable, mradow, 
or pastttl'e, the fruit or produce thereof is called prredial, 
and couse<1uently the tithe payable for such annual pro
duce is calh·d a p1·redial tithe. 

Mixt'd tillics are those which arise not immediately 
from the g1·ound, but from thin~s immediately nom·ishcd 
ft·om the ground; as by means of cattle depastured there
u110n, or otht'rwise noul'ished with the fruits; as colts, 
cnh"·s, lamLs, chickens, milk, cheese, eggs. 

Pusonal tilhrs are such as arise from the labour am] 
industry of man, employing himself in some personal 
wo1·k, artifice, or negotiation; being the tenth part of the 
clear gaiu, after charges deducted. Watts, c. 59. Ilut 
this is seldom J>aid in England, except by especial cus
~m. 

Tithes with respect to value, are divided into great 
and small. Grrat tithes, arc corn, hay, wood. Small 
tithes, are the prredial tithes of all other kinds, together 
with thost~ that are mixed, and personal. 

Titl1t's or common right belong to that church, within 
the Jll'ecinrts of whose pal'i.!'o!li they ~U'ise. But one 
person may presnibc to have tithes within the parish 
of anothl'r; and this is what is cal1<>d a pol'tinn of tithes. 

Nu tithe is due de jure of the pr·oduceofamine, or of 
a quarry, bemuse tliis is not a fruit of the earth, renew
ing anuually; but is the substance of the earth, and has 
pnhaps been so for a great numbel' of years. t Roi. 
Au1". 657. 

.Bul in some places tith('s a1·e due by custom of the 
prod·,cl' of mines. 2 Vern. 46. 

No tithe is due of lime: the chalk of which this is 
madr being Jlart uf tho soil. I Roi. Ahr. 657. 

Tithe is nut due uf bricks, which a1·e made from the 
car·th i1sl'l/'. 2 Mod. 77. 

Nur i!:I tithe t.IUl' uf turf, or or gravel; because both 
thrst· ai-c jHU·t of tht' snil. 1 .1\lod. 35. 

It has hl'en heltl, that no tithe is due of salt, because 
this doL'B 11ot 1·e11ew annually. 1 Rnl, Ahr. 642. 

Uut C\'C'l'J' <llH' of these, and all thi11gs of the like kind, 
Iha) b) cuswm bt'tome titha\Jll~. 1 Roi. Abr. 6-12. 

Hal'l'c11 laml convertt•d into tillage: no tithe shall be 
paid fur thL· li1·st &Hrn JCars; but if it is nut bnl'l'en in 
il"I "" n 11at111'c, as if it is woodland, grubbed aud made 
fit 1"11· tillag'" tithl'S shall be paid p1·eseutly; for wood Jami 
j9 frrtilr, nut bal'l'rn. l H.oJ. AUr. 

Glchc Llllds, in tlw hands of the parson, shall not pay 
titl.c lo l11t• \·icar, nnr Lrin.~ in tlic hands of the \·irar, 
1l1all tl1\'Y ]lay tillll' to tht: parson, llccause the rhunh ~hall 
uot pa~ titltt·~ to the rhurch. But if thr JH\1·s1rn Ids his 
l'l'Cloi). rc"·ning 1111• gh•br lands, he shall l"'Y the 
tulor' 1l11·1Tof to the k•sec. Gi~~· ~G!. 

No tithes are due for hou•cs; for tithes are only due 
vf such tbings as renew frum year to year. 11 Rep. 
16. .But houses in London are, by decree, "hicb was 
confirmed by an act of parliament, made liable to the 
payment of tithes. 2 Inst. 659. There is likewise ill 
mo!)t ancient cities and bol'oughs, a custom to pay tithes 
for houses; without which there would be no mainte. 
nauce in many parishes for the clergy. 11 Rep. 16. 

As to mills, it is now settled by a decree of the huuse 
of lu1·ds, u1iun an appeal from a decree of the cou1t of 
exche<Juer, that only personal tithes are due from the oc .. 
cupic1· of a corn-mill. 2 Pore Will. Rep. 463. 

'J'he occupier of a new-el'ected mill, is lialJlc to tithes, 
although such mill is erected upon laud discharged of 
tithes. Cro. J ac. 429. 

Jlgi.stment, agisting in the strict sense of the word, 
means the depasturiug of a beast the p1·operty uf a 
stra11ger; but this wor<l is constantly use<l, iu the books, 
for Ue11astul'ing the beast of an occupier of laud, as well 
as that of a stranger. 5 Hae. Allr. An occupiet· of 
!and is not liable to pay tithe for the pasture of horses, 
01· other beasts, which are used in husllandry in the 
pal'ish in which 'hey are depastured; because the tithe of 
corn is by their labour incr·eased. 1 Roll. Ab1". 646. 
But if horse51or othc1• beasts are used in hushand1·y out of 
t!1e 11~rish in which they are dcpasturetl, an agistment 
tithe 1s due for them. 7 Mod. 114. No tithe io due fu1• 
!he pasture of milk-cattle which are milked in the pa1·ish 
m wluch they are de1iastured; because tithe is 11aid of 
the l!''lk of such cattle. Lord Raym. ISO. No tithe is 
due lor the pasture of a saddle-horse which an occupiel" 
of land keeps for himself or sel'\'auts to ride u1ion. <.:rg. 
Jae. 450. 

An occupier of land is liable to an agistment tithe for 
all such cattle as he keeps for sale. C1•0. Eliz. 446. 
~ilk-cattle which are reserved for· calving, shall pay no 
tithe for their pasture whilst the.y ar·e dry; but if they 
are afterwards solt1, or milketl in another· parish, au 
agistment tithe is <ltLC for the time thry were d1·y. Lord 
Raym. JSO. No tithe is tluc from an occupie1· of lanll 
fo1· tlic pasture of young rnttlr, reared to be used in . 
husbandry ur fo1• the pail. Cl'll. Eliz. 476. Ilut if yuun~ 
beasts are sold before tl1ey come to such pe1·fectio11 as t~ 
he fil 1'~1· husbandry, ~I' befol'e they gh e milk, a11 agist. 
ment tithe must be paid for them. Het. 86. If cattle 
aJr.m, which have neither been used in hu.,ha'ldry, nor 
for the pail, al'c, after having lrne11 ke11t some time killed, 
to be spent in the family of the orcupie1• Ill' the laud 011 
which Liley a1·e dcpastured, no tithe is tluc fur their 1HlSe 
lure. Jenk. 28!. 

No tithe is due for the cattk, either of a sti·angrr or nn 
occupic,., which are dcpasturr-tl in g1·01111ds tlial haV(' irt 
the same year· paid tithe or hay. 2 11111. Rep. 191. Ilut 
it is gC"nernlly true, that an at;istmrut lilhc i~ due fot· <ll' .. 
pastul'ing uny sort of cattle the pmpc1·ty of a st1·augt·r. 
~1·0. EJ~z. 276. No agistment ti_tl1e is tlue f.11· su<.:h bt·asts, 
r1tl1e1· ol a stranger or an occup1c1·, as a1·1~ tll'pastm·c<l on 
thl' headlands of ploughl'<l fil'lds; pr11\ idcd that these arc 
uot '"it.lei·, than is sulliri1·nt to tnl'll Lhe plough and horses 
upo11. 1 R.JI. Rt:p. 6-45. No tithr is due fur !illl'!i rat
th'_ as ~re dt·p?stUl't'd upon h111:I th1tt ha., the sauw )'car 
11a~1I t.1the ol co1·11. ~lorl. 216. If laml, \d1irl.i has 
paid tlt~C of cum one year, iij left uuso\\ n tho nei<t 
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)'<'nr, no ag1stmcnt is du~ fut• such land; because by this 
1,Y · ~ l'nsh, the tilhl• ur tl1r nrxt crop of corn is incruasc<l. 
l ll .. I. ll"I'· 642. Bnt if suffered to lie fallow longer 
than b.\ the co11rs~ of husbam.lry is usual, an agistment 
tithr is due fnr the beasts c.Ie11astured upon such land. 
Sh• p •• ~br. 1008. 

.'ihcep. Afle1· pa}ill!; titliP of wool, had been fed upon 
turn111s 11nl be\·end. IJ} \\hi ch they were l..icttcrcd to the 
,-~lllll' of five shilliuµ;s ench, and were then sold; it also 
a111w:nrd, that before the next shearing time, ns many 
hat.l been hm1ght in :i.s were sold, and that of these tithe 
of wool hail bcf'n paid. It was insisted, that if an agist· 
mcnt "as to be paid for the sheep sold, it 11ol!!.d be a 
•loubk till1i11g; but the cuu1·t held tliat this was a nc\\r in· 
crease, a11<l decl'ccd the defendant to account fol' an 
agislmc:nt till1('• GilJs. Rep. in Equi. 231. Bnt in a 
latl'I' case the court held, that no agi~tlllC'Ht tithe should 
be paitl, because sheep arc animal1a fructuosa. Bunl.J. 
~78. 

Corn. It is held that no tithes is due of thr rakin;;s 
of cum involuntarily scattel·cd. Ct·o. Eliz. 178. llut 
if mo1·c of any sort of corn is framlulentl) scattered, than 
thcl'C would l1ave been scatte1·e<l if proper ra1·e had been 
taken, tithe is <luc of the raking.s of such corn. Cro. 
Eliz. 475. r\o tithes arc due of the stubbles left in corn
fields, after mowing or reaping of co1•n. 2 Inst. 261. 

'Tithe of hay is to be paid, tl1ough beasts of the plough 
or pail~ or sheep, are to Uc fotlde1·c<l with surh hay. 12 
l\lod. 197. But 110 tithe is due of hay upon the headlands of 
i1lou.!{hcd groun<ls, pro1'ic1cd that such headlands are not 
~willer than is sufficient to tul'll the plough and horses 
upon. 1. RoJ. Al.Jr. 646. It is laid clown in an old case, 
that if a man cuts <l own gl'ass, and while it is in the 
11wath(•s cal'l'y it away, and gives it to IJis plough.cattle, 
11ot hal'ing suflkicnt sustenance fh1· tlJcm otlierwisc, no 
tithe is due thereof. 1 H.ul. Ahr. 645. Anti in a moc.lcl'll' 
cas(•, the t·ourt of exchrquer was of opinion, that no tithe 
is due uf \'etches, or of clornr,. cut gr~cn and given to 
the ratllt in husbandry. Rumb. £~9. 

Wood. Tithe of wood is not due in common l'ight, be. 
cause wood does not rene\\ amrnally; I.Jut it was in an. 
cient tunes paitl in many places by custom. 2 Jnst. 645. 

• Faggot woot.l, huwe\·e_1·, pays tithe. 
Exemptions from tithes arc of two kinds; either to l..ie 

v1l1olly excmptctl fro1_n paying auy tithrs, 01· from pay
ing titlirs l11 kind. 'The l'o1·mc1· is called Uc 11011 tieciman-

doi•~.1~:/1~~ttci:;1~~1:1~~71 ~~~~:~~~~~' is to be free from the 
payment of tithes, without any rec.:ompeuce for tJ1e same. 
ConcHning which, the gcnc1·al rule is, that no ldyman 
can prcsCJ'ilH' iu nun decimando; that is, to Ue discha1·g11<l 
absolutely of the payment of . tithes, a11d to pay nothing 
iu lieu thereof; unless he lwgms his pt·cscl'iptiun in a re· 
ligious or ecclesiastical person. But all spiritual per
sons, as bi8hops. tlt"ans, prebendaries, parsons, aml \ica1·s, 
may 11resc1·1bc generally in non Llecima11c.lo. 1 Roi. Abt'. 
655. 

A modus tlerimandi, usually called by the name of 
modus only1 is where there is by custom a pa1·tkulal' 
manner of tithing, diffrrent r1·om the gene1·al lawd of tak
ing tithes in kint.l. This jg sometiH1es a pcc1111iar) cumpcn
sation, as so much an arl'e fol' the tithe ol' land; i;ome. 
times a compensation in wurk and labour; as that the 
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parson shall ha,~e ouly the iwC'lrth rock of 11:1.y, n.ntJ not 

~II~ ~1~ e ~~~;~; c~ liln ~;~1;1\1 \~~~ l~~~la ~ ;l'~~c ~:;~:: ~:~·;: t ~\1~~;1111,.;.~ '~~'~ 
to gt'l'il[ mat111·ily: as a conplc ul' fowls in lieu of tithe .. 
egg-.;. l\.r. An.\ mN\11!; in shcu·t, wltr1·1·1.Jy th~ ~CIH'l'i\I hnT 
of 1itaing in alu•n·d. and a new metlrnd of taking t11~u1 
is intNduccd. i...;. called moclus dccimorndi, 01· s11edal me • 
thod of tithi11g. 2 BJ;\f'k, 29. 

In unkr lo llHtkc a m·1dus or p1·escr-iption gnod, scn•r. 
al qualifkati1 n:i n1·e nqui->ile. h must be suppo..,t·tl to 
have Intel a 1·rai-;11~1a1Jlc cummt'1tCt'10P11t: as 111,u al tlu· time 
of tho cornp1Jsi:ion, the modus was the l'l'al \·afut• ol' mo. 
ncy, though n11w l>Pr111nl'- mlll'h hHs. It must I.Jc !iomc. 
thing roi'' tlir pat s 1111':.; b1·11clit~ tln:1·<·forc llic Ondi11~ !itl'l\W 
fo1· tl1c body of 1.hr cli111•r'l1. the fi11ili11;; a 1·opc fu1· a hdl, 
the pa,ying 5s. tu tin· pa1b!i-dt·rk, '1n'e l.Jccn atljuUgi·d 
not to Ue gone.I. But il is a good mudw~ tu br, disrha1·1;cd, 
tliat uiw har.: tinw m1t of mind l.lcc·u used to l'111ploy
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tlse 
pt·ofits f111· tlir 1·epair uf the cltancd, for the par.:son Ii.as a 
bcnclit hy that. 

A modus n1ust be crl'taiH; so a prrsCl'iption to pay a 
pE'llll) 01· llic1•(•aUours. for C\CJ')' acre of la11tl, i-.; llliJ fin· 
thl• uurcrtaintJ. And it h:ts Uee11 l1l·ltl. U1;1t if a pn·ti~e 
day of P•'Yl!ll'llt is not alll'g•·,J, the. modus \\ill be ill; but 
now if ls hohL:n, that w111·1·e au aml'11ial modus ha:; bt>eA 
paid, arn\ nu ce1·tain (lay for the p,1) ment thCl'eof is linJi. 
te<l. the same shall Uc due a111\ pa.) al.lie on lite last t!aJ of 
tlic •,t•a1·. 

1\ mu<lus must Uc ancient; and tl1rrt·forc ff it is any 
thing tu·a1· the \'alut· of the tithe, it \\'ill I.Jc supJ1oscd to 
I.Jc of late rnrumencemc11t, aud for that reason will b(' set 
aside. 

A mo~us must be· durable: for the tithe in kind, being 
an 111her1taw_·e certainJ tile 1·ecompt>nc~ fur· it slioultl Ue t1u .. 
ul.Jle; tlie1·cforc a c.:e1·tai11 sum, to be paid by tlrn inllabi. 
tauts of such a liu11se, lias l.Jl:!en hl't as1dc1 because the 
house may go down an(] none inhaliit it. 

Ami it mlht be constant and 11ni11lrrrupkcl; for iftht"re 
ha"c bern rl'cqu~ut iulcnnplions, no rustom 01· JH'1 scrip· 
tion t.:an lie 0Uta111e(L But aftrr it hai; lll·rn 011re.Uuh ot.. 
taim·d, a disturlrnuce fo1· ten or hHmt) JCal'S shail uut 
destrny it. 

" 'lil·n a common is tli,·i<lc<l nnd inrlo'$E'<l. a mndus sliall 
?nly cxtl'll<l to such tithes a!-i the com111on Jit'ldnl IJl·fure 
rnd 1::;urc; such as tlJe tithes of ool, J.1mli-;, or agist11w11t; 
bu t 1wt tu the titln·s of liay and corn, \\hich the· cnmm·Jn, 
whilsl it: was common, did ne,·c 1· 1u·odurr. llur. J 735. 

rJ'lic pa1·s11n ran not romr. himsrlf and srt out Iii!-. tithe 
without the conSl'nt nf the ow1H:r·; hut lw 11uy attr111! and 
St'c .it set out: yet then\\ ue1· is 11ot olJligt-d tu gi\'t' him" 
noucc wli{'n he iutcn<ls to S('I it out, tmlt•ss hy i:ipedal 
custom. Jtl. 1891. After it is Sl't out, thl' f'are thereof 
as to wasting 01· spoiling. l'PSIH upon tlw p;u·s1111, and not 
upon the O\\ 11e1· uf the land; lHH the parson may s1u·t•ad, 
<lry, and jH'l'parl' his co1·11, ha). ur tl1t' likr. in any rrmvt• 
111~11t place upon tl:e p;1·01111d, tiH it is sufiiti\•1111} wtath
e1·cd, and fit to IJe c:il'l'kd into the hal'n. Ancl Jw may 
cal'I')' his tilhes from the grouml, l'illwr l.Jy tl1r rommon 
w~1v. or such othrr wa\' as tlH' 'lWIH'r of the land ll!;t'S to 
cai:1·y a\\:t,y his nine pa'1·ts. If tl1e parson suffc:1·.; ld-s tithe 
to stay too lung 11p•1n thr- land. tlie o:hr1· may di!ilr.Lin 
the same as tloin,; damag('. n.1· h~ may ha\·r au ar·tiun on , 
the case; l>ul he cannot put 111 !us cattle autl drst1·0J the. 
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e.irn or nthrr titli r, f•1r that wn!lltl be to make himself 
jurlge what sl1all Lr (lcrmr1I a convcnicut time for tak~ 
ing it aw;1y. Lnnl Ra.ym. 189 . 

Payme11t. of tithc•.s. Bl 1 Geo. T. c. 6, all customary 
J':l)IOl'llts dut' to tlt·1-g_1rmt•11. the paymC'nts of tithes, &c. 
arc enrnrct'.cl; and the p1·11~ "C1tt iu11 i11 this rase may he fur 
any tithes m· c 11u1·th-1·atf'!-:I, or an.:i rusfomary or otlirr 
rights, durs. 01· p~n mt>nls, bcfo11gi11g to any church or 
cliapl'I. whirh of l'i~ht hy law alf<l cust.nn ou~ht to IJe 
paid {01· thr ~tipt'.llll or 11rninfrnance of any mi_nis·er ot• 
rul' •le. ofli ·iatrng 1t1 any rliu1rh or chap~I, prov1 rk d that 
tl.1• .... amt· drll'S Hot cxct•t•d 20l. But the time b uot limit
ed, \\ itliin "liicli the· sa11w slrnl) Uccomc <luc. 

And 1l' any q :iakl'I' shall t'l'fuse to p~y or compound 
for tliu sat11e, nny pars1111, Yinll', curak, farmer, or Jll'O
pridtH' nl" liH( h ti lilt's 01· n11y cli11rrhwa1·den, chapdwar
d1•11, u1· otlw1· 111·1·.,un who ought to have, 1·cceiv1', or col
lect allj sw·h t11ln•s, ratrs, tlues, or payments, may make 
complai11t to ;wy t\\o juslicrs, other t11an surlt as is pa
tron uf tl11· rh11rrh 01· d1aprl, 01· i11ten•sted i11 the tithes. 
'f\Jt,' lllllUl>f'I' o( tl<l)S iH not limited lJrtWCCll tile time or 
rrfusal and the 011)1phint: nor is it hrrel.Jy t'('qnil·l"d that 
euch complaint shall I.Jc in w1·iti11g. But it will he rnnrc 
c1111fo1·malJll' to the U':iual p1·acticc in like cases, ir it is in 
\Hitiug. Upon which complaint, the saitl justic·cs arc 
t·(·q•.1il·rd tu s-ummon in \\Tiiing, unt.l cl' tlirir lta11t.l 'i and 
Sl·als 1 by 1·cai;;o11ablr wa1·ni11g, such quaker, against whom 
811Ch r.0111plai11t ~Intl! lil' matle. Antl after appea1·ancc, or 
on tlcl'ault ol' apprar·a1we (tho warning or summnus bc
hig pr·ovt•d before liim upon oath), they may JWOCl'Ctl to 
t·x:.uniuo 011 oath the tl'uth of the complaiut, amhto as. 
.cntain and slate what is ,Jue and payalllc; ani.l Uy 01•<1cr 
under theil' lia11<1s anti seals, they may di1·('ct arnJ ap
]>'iint the pa) nwnt tlirreof, so tl1at the sum, ol'Clet·ed as 
aforesaid, docs not rxc('ctl lDl.; and also such co~ts and 
rhargrs~ U1at upon the mct·its of the cause shall appeal', 
not exceeding 10s.; anll on 1·cfusal to pay, any one of the 
two next jnslicC's, by warrant unc.1er his hand aud seal, 
n1ay ll'"J' the same by tlisfress and salr, l'enclcring the 
orr1·plus, the m•crssary rhargl's of distraining llriug G1·st 
dcdLH'tt-tl ancl nlllrned Uy the said justice, u11kss it is in 
the case of app<.• al, an<l lhrn no warrn11toftlist1·ess shall 
br grantctl !ill the appeal io;liall Ue dctCl·mined. Tithes 
under the rn.lur of 40l. m~l)' also be recovcrell bJ the 
same 1u·ocrss frf)m pt•rso11q \Vho a1·c not q11akr1·s. As no 
time i~ limitr·d fo1· drtaining the distress, uor cl1a1·ges nl
bwrd for krt•pi11~ it. it may be sold immctliatcly. 

A Hy pt.•1·sn11 \\ lio shall think himsrlr aggl'iend by the 
j111lg-11leHt ul' LhO two ju~tirl's, may ap]H_>af to lhc ncxtses
Hi1111; wh£•1·r if the jutl~n1t·nl l'>iiall be atlir·nwtl, tht•y ~lrnll 
dn1'1'C' the samr IJJ OJ'drr of !lrssirin, und give rosts 
a.~ai11st the ap11i.1llr111I, to he lrvkd h_y distress an<l sale, as 
tu tl1"111 r.,h;11J SC'l'lll rr:umnabl1~; nnd no ]H'occct1ing li r1·ci 11 
eh~ll hr renu1\'f·(I hy <·rrti11ra1·i, or othC'rwbr, unl ess the 
t1tlr 11f surl1 tilht•s shall Ur i11 <Jnrstion. 

Tlir withJ111hli11~ ol' 1ith1•s fl'Om the p:il'sn n or, ir:ir, 
,._.hdht1· tl!C' former b a drr.e;Jma11 OI' L.y-app1·op1·ia101·, 
h amor1.~ tlir prru11i;11·y raw-H·s rognizabk in t lie erd1·si
e~tir;1l r0111·l: h11t lirnin a (!i-.tinctirrn n111 st bet~k(·n: for 
th1l rrt 11·· 11 .. tk.'1 cour·ls 11:\H 11··> j111isr1i,.tiu11 to fl•y the 
r;gJ.t of lill1 ·s. u11ll'"~ l;rorwt'Pll spii· itu:tl P'.'l'S'.IJIS. bl't\\Ct·n 
Fpirit1rnl u1c·11 n11rl la.' 1wn. a111l <ti«' md.\ fn romp( I the 
rann .. ut of them 11hrn the t·i.,;ht is not tl1<>11;itc~. ~ luot. 
S64. 
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'rithes-, I1owevcr, if of any consirlcrable ulue, aregc .. 
ne1·ally suctl fur in the exchequer by English bill, except 
whrrc th~ suit is founded on the statute of 2 and s Ed. 
VI. for tlouble or treble, &c. 

TITlllNGMEN. In the Saxon times, for the bette1• 
consel'\'alion uf peace, and the more easy atlministratiou 
ot' justice, every hundred was dirided into ten districts 
or tithings, each tithing consisting of ten fribol'gs, eacl.t 
friborg of ten families; in which tithing-men, or civil 
deans, were to examine and determine all smaller differ
ences Uetween villages and neighbours, but to refe1· alt 
g1·catrr rnattel's to tlie superior com·ts, which had a ju ... 
risdirtinn over the whole hundred. 

TITLE, in law, denotes any l'ight which a person has 
to the vosscssion of a thing; or au authentic instrument, 
whereby be can pro\'C his right. See Rrnll'r. &c. 

As to the titles of tho clergy, they 1lenote cel'tainplaces 
wherein they may exercise their functions. Thcl'c at'& 

se,•eral reasous "hy a church is calletl titulns; but that 
which seems to be the I.Jest, is because andrutly the name 
of the. saint to whom the church was dedicated, was en .. 
gl'aved on the po1·ch, as a sig11 that the saint had a titfo 
to that church; and thence the church itself was after
wards called tiLUlus. In this sense a title signifies the 
church to which a clergyman was admitted, anll \\here. 
he is constantly to resit.le; and by the canons, none shall 
be ordained withnut a title. This is in ortlrt• to keep oul 
such from the 1ninistry who, for want of maintenance,, 
might lJ1·ing a disgrace upon the churchc Can. 3 L 

ln short. accol'lling to some writers, such a title js al\ 
assul'ance of l.icing preferred to an ecrlesiastical bC\•dicr, 
that is to say, a certificate that tlie cle1·k is 11rovidt.'t.l ot' 
some church 01· 11lace, or wl1ue the bishop that ordo.tins 
Iii mt intends shortly to admit him to a bcneilce or curacy 
then void. 

TITMOUSE. See PARUs. 

TMESIS, in grammar, a figure whereby a compountl 
word is srparated into two )HH·ts, and onr or more wnrtls 
placed between them: thus, for qurecunque, Virgil ~aJs,., 
tp1re me cumiue vocant terrre, &c. 

TOAD. See RANA. 
TO FIACCO. See N1coTJAXA. 

TOD US, tl1e toily, in ornithology, a genus belongin~ 
to tbe 01·der of pirre. The llC'ak is slendl·r, t.lt•prPSS('(J_. 
broad, and the base brset with bristles; thr uosu·ils are 
small antl m·af; thr toes arc placed tln·ce lJefu1·e ancl one 
behind; the miUtllc are connected to the uutrr. Th,•1•e 
are 15 sprcics according to DI'. J .. atJrn.m. "Birds of chis 
genus (says that eminent ornithologist) inhalJit the \\ar~ 
mer parts of America. 'l'hey Yary ronsidcJ'all!J in tln·il• 
bills as to breadth, but a.11 of thrm ba\'c a crrtaiu flatnrs~,, 
01· dt'(H'cssion, which is pC'culiar. They haw a gre8t 
afi'i11ity to thP ilyrntrlirn;; and, indcrd, to i;prak the 
truth. the two geurra rut\ mu r h into one anothn. llow
C\'C'I', in one tliinp: thty ilifft·1• uiateriall)": for in tlic: t111\y, 
the outrr and mitidlr toes a1·c much rn1111rrti>1l, \\ linras 
in flip flyra khr1· gcntJ!i th<')' are di\'itkd tn tl1~ll· ori~in." 

'J'ULUIFEIL\, the bal.<w11 of fofo tree. a ;;rues of 
plants of the cl as~ decan11i ia, and 1i1·tkr mo110~~ nia. The 
cal)X is fin-inr,thrd. bdl sl1apcd; }Jl'lals fhr. oli"unlak· 
s1ylr wu11·. Thrre is f/OIJ onr. !-.{1t:ci1·s. thl' hals,\11111m: 
This tt·L•1· p;Tows to a ronsitkral1Jc hri~ht· it "f'illl!'I nff 
11u111c1·ous la1·gc hl'i.\DChes, aml i::1 ton·1·i:U with J'ou5h, 
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t hick, grcyi•h !Jark; the leaves are elliptical er ovate, 
entit·c, pon1tet.I, alternate, of a light-g1·ccn colour, and 
stand upon short strong footstalks; the flowel's arc nu
merous, and produced in Jate1·al race1ui. 

It gruws in Spanish Amerira, in the province of Tolu, 
bchim.I Cartl1agena, whence we are suf>plied with the 
l.ialsam. This lialsam is uiJtained by making incisions 
in the Liark of the crec, and is coJledcd into spoons, 
which are made or IJlack wa.x, from which it is poured 
into proper vcssrls. 

This IJalsam is uf a reddish-yellow colour, transpa-
1·ent, in cunsistcucc thick mid tenacious. By age it grows 
eu hal'd anti brittle, that it may be l'ubbed into a powder 
between the linger and thuml>. Its smell is extremely 
fragra11t, somewhat rcscml.Jling that of lemons. Its taste 
is wal'm antl sweetish, and on lieing chewed, it adheres 
to the tcclh. See BALSAMS. 

This balsam posscs~cs the same general \'irtucs with 
the balsam of Gilead, an<l that of Pe1·u. It is, however, 
less heating am) stimulating, and may, therefore, bo 
employed with mol'e sal"et.y. lt has beru chiefly used 
as a pectoral, and is said to he an efficacious corroburant 
in glects and scrniual weaknesi;es. It is dil'ected by the 
Pha1·macopreias in the syrupus tolutanus, tinctu1·a tulu
tana, aml syrupus balsamicus. 

TOMBAC, a metal composed of copper and arsenic. 
See AllsENIC. 

'l'OMJ.;llS, a genus of the class and order dodecan
dria monogynia. The involute is four or five-leaved; 
calyx none; co1·6lla five-petalled; nect. scales five; berry 
one-seeded. 'l'hel'e are three species, of which the sa
bipere of' tallow-tree of China is the most 1·emarkable. 
'I'hc leaves and twigs of this b·ee abound in a viscid 
juice, and being bl'Uised and mace1·ated in water, render 
it glutinous, aud it is used by the natives to work up 
their Jllaister. A great quantity of thick white oil ie 
extracted from the betTies, of which candles are made 
1·esembling wax or spermaceti. 

TON weight, 20 hu11dl'ed. See WEIGHT. 
TONE, or 'ruNE, in music, a property of sound 

-wliel'eby it comes under the relation of grave and acute; 
or it is the degree of elevation any sou ml has, from the 
degree or swillness of the "ibrations of the pat·ts of so
:aorous botlics. See So11ND. 

Tone is more 1,articularly used for a certain degree 
er inte1·\'RI ol' tune, whereby a sound may be either raised 
er lowered from one extreme of a concord to the other, 
"° as still to produce true melody. 

TONGUE. See ANATOMY. 
TONNAGE, a custom 01• impost due for rnerchandize 

ltrought or carried in tons from or to other nations uftcr 
a certain rate m every ton. 

TONNAGE. 1'he usual method or finding the tonnage 
of any ship is uy the following rule:-Multiply the le11gth 
of 1he keel by the l>readth of the beam, and that product 
b,· half the b1·eadth of the beam: and divide the last Jll'O· 
duct l>y 9~, and the quotient will lie tho tonnage. 

Ship"• keel 72 feet; breadth of beam 24 feet. 
7 2 x 24 x 12 
--94--~ 120.6 tonnage. 

The tonnage of goods and stcl'e is taken sometimes 
by weight, and sometimes by measurement; and that 
meth od is allowed to the vessel which yields the w,ust 

TON 

tonnage. In tonnage by weight, 20 cwt. make 1 Ion. 
In tonnage by measuremrnt, 40 cubic feet a1·e rqual te 
1 ton. All carriages, or other stores to be mcasul'ed b7 
tonnage, are taken to 1>ictcs, and packed in the manner 
which will occupy the least i·oom on board ship. All 
ordnance, wbetlrn1· brass or irou, is taken in tonnage by 
its actual weight. Musket-cartridges in barrels 01· boxrs, 
all ammunition in boxes, and other al'ticles of great 
weight, are taken in tonnage according to 1hcir a.1.:tual 
weight. 

The following is the tonnage allowed to the military 
offi.cel's of the 01·d11ancc embarked fur fo1•eign service, fur 
thei1· camp·•<tuipage and l>aggage: 

For a field oUicer 5 tens. 
F'or a captaiu 3 do. 
For a subaltern l l do· 

TONSELLA, a genus of the class and order triaa. 
dria munogynia. The calyx is five-parted; petals five; 
ncct. pitche1·-shaped; be1·ry one-celled, tour-seeded. 
There are two species, trees of the West Indies. 

TONSILS. See ANATO>IY. 
'!'UNSURE, in ecclesiastical history, a particular 

manner of shaving or clipping the hair of ecclesiastics or 
monks. 

The ancient tonsure of the clergy was nothing more 
than polling the head, and cutting the hair to a mode
rate deg1·ee, for the sake of decency and gravity; and 
the same observation is true, with respect to the tonsure 
or the ancient monks. But the Romanists ba~e carried 
the alfair of tonsure much farthcl'; the candidate for it 
kneeling before the bishop, who cute his hair in five dif
fe1·ent parts of the head, viz. before, liehind, on each side, 
and on the crown. 

TONTINE, a species of increasing annuity on whicb 
money is sometimes borrowed, either for the service of 
the state, or for erecting bl'idges, churches, theatre8', 
taverns, and other expensive buildings. It is usually di
vided into a CCl'tain number of shares, for each o( which 
a life is nonainated; and a certain annual sum bring set 
apal't for payment of interest on the money advanced, the 
same sum is to continue to be annually divided among 
the surviving nominees, by which means their annuities 
increase as the numbe1· of shares are reduced, till th• 
whole are extinct. . 

The first attempt in this country to raise money for 
the public service on this uncertain kind of intere.~t, was 
in 1693; but though in this instance the annuity was 
more determinate than in the generality of such plane, 
as the subscribers we1·e certain of 10 per cent. for the firet 
seven years, it did not succeed, only 108, I 001. being 
advanced out of a million intended to be raised. 

In 1757, an attempt was made to raise a lnan by a 
tontine scheme; ancl in 1765, a ton tine formed part or a 
project for fonding navy and victualling bills; both these 
plaus were unsuccessful; and the tontine formed in the 
year 1789, wbich was the last attempt to raise a public 
loan in thls wav, experienced a similar fate, as not half 
the proposed nt~mbm· of shares were <lisposed of. 

A \'ariety of tontine schemes for short periods of lln 
or S"\'en years, ba\·e of late hef'n set 011 foot, to the dPIU• 
siun of those whn have been imlurt>d to 1rnhsc1·ib1• to thrm. 

Mr. W. Morgan has shown th<· folly of these sperula
tiQllS. Be observes, lbat in the short term of seven ycaf1'; 
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tbe accumulation of money at simple and compo1lml in· 
tei·ut, is much the same, and the .decrements of li~c ~1·e 
80 inwnside1·ablc, as to 1n·otluce little or no effGct 10 111-
crelltimg this accumulation. A weekly payment of six
pence 11n1u·oved at 4 per cent. compound iuterest fur 
eewen years, will amount to \Ol. 5s. Sd. I.Jut at simple in· 
terest it will amouut to 10l. Ss. IOd., and at no intCJ'CRt 
at all, to 91. 2s. rl'he mh.liton, the1·efore, to the principal 
from the me1·e u1•el'ation of compound interest, is so Ill· 
considerable, that we1·e all the subsc1·ibers to live to the 
end of the term, each sha1·e would be increased by this 
means only IL. Ss. 7d. With respect to the advantage 
arising from sul'Vh·ur~hiIJ, let it be supposed that tho 
number of subscribers to the ton tine is 10,000, rnnsisting 
or 11ersons ol' all ages unde1· 60 years. Accot·ding t.o the. 
table of 111'0babilities of lifo at No1·thampton, 8647 ol 
those persons will survh·e a te1·m of sC\'en years; so that 
if the whole 10,000 lived to make their last payment, and 
nouc of the81 died till just beforn the final t.lbtl'ibution of 
the stock, the share of eacli survival' would be no more 
than 11!. 17s. 6d. But it is to be observed, that these 
lives will be continually dying from the time or thr first 
aubscri1>tion to the conclw;ion of tile tontine; and. that 
these deaths, by lessening the weekly co11tributions, will 
reduce the share of each survivor to 1 tl. 1 ts. nearly. 
'Vhen the expenses of management at'C also deducted, 
and allowance is ma1le for Lhe loss which may be sustain· 
ed by investing the money in the putJlic funds, it is mol'e 
than probable that the •hares will fall greatly below the 
sum just stated, and tliat the surviving members will, at 
the end of seven years, have the mot·tific.:ation of finding 
that they barely receive the money they have paili, artcr 
having endangered the los• of the greatest part or it by 
dying in the mean time. In several uf these schemes, 
which have lately cxpit'cd, the division to the sul.Jsc1•ibers 
has been conside..ably less than the amount of thcit• con
b'ibutions. 

TOOTH. See ANATOMY. 
TOPASFELS. Sec Romrs, primitil!e. 
TOPAZ. The name topaz has ueen restricted by 

Mr. Hauy to the stones called by mineralogists occiueu. 
tal rubyi topaz, and sap1>hi1·e; which, agreeiug in their 
chrJ stallization and most of their properties, were ar· 
ranged under owe species by Mr. Rome de Lisle. The 
wol'd tn1>az, derived from an island in the Red Sea, 
where the anrients used to find topazes, was applied by 
them to a rninrl'BI very different from ours. One val'iety 
of our topaz they denominated chl'ysolite. 

1.'he topHz is found in Saxony, Bohemia, Siberia, and 
Brnzil, mixed with other minerals in granite rocks. 

It is commonly rhrystallized. The 1n·imitive form of 
its crystals is a prism whose sides a1·c rectangles, an<l 
bases rltnmbs, having their g•·eatest angles 124c 22', anti 
the internal molecule has the same f<mn; and the height 
of the prism is to a side uf the rhomboidal ba•es as s to 
e. The dillhent varieties or topaz rrJstals l1itherto 
obscr\'cd, amount to 6. Five of these are right.sitlc<l 
1wis111s, terminated by four-shlcd )ly1·amids, 01· wedge
ehap1•d summitR, 01· by inrgula1• figurt•s of7, 13, or 15 
side~: the lafit va1·iely is a twelve-sided p1+.ot, terminated 
by six.sidrtl p)Tamids wanting the uprx. Fur an arcu. 
~ate d\'Bcription aud figure of dic.se varieties the l'Cader 
is refe1·red to Mr. llauy. 
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The texture of the topaz is foliated. It causes a dou
ble rel'ractiou. Specific gravity from S.46 to 3.56. The 
Siberian and Brazil topazes, when heated, l.1ecome pm;i
tively electrified on one side, and negatively 011 the oLhcr. 
It is iufo•ible by the blowpipe. The yrllow topaz of 
Brazil becomes red when expose<l to a strong l1r<tt i11 a 
c1·ucilllc; that of Saxony becomes white by the same pt·o
ccss. This shows us that the colouring nrnttet· of these 
two stories is different. 

The colour of the topaz is various, which has induced 
mi11er.alogists to dh'ide it into the foJlowing rnl'icties: 

I. Red topaz, of a red colour, inclining to yellow; called 
Ill'azilian or occidental ruby. 

2. Yell ow topaz, of a goldeu-yellow colour, and some· 
timrs alsn nearly wl1ite; called occidental or B1·azil to~ 
pa.z. The powder of this and the following variety, 
causes sy1•up of violets to assume a green colour. 

s. Saxon topaz. It is of a palo wine yellow coJour, 
and sometimes greyish white. 

4. Aigue mat·ini, of a blueish or pale.green colour. 
5. Occidental sapphire, of a blue colour, and some

times white. 
A specimen of white Saxon topaz, aualyzed by Yau· 

quelin, contained 
61! alumina 
SI silica 

99. 
TOPOGRAPHY, a description or draught of some 

particular place, 01· small tract of land, as that of a city 
or town, manor, te.nemcnt, field, garden house, castle. 
&c. or such as suJ'vcyors set out in their plots, 01• make 
draughts of, fol' the infu1·mation and satisfaction of the 
proprietu1·s. 

TOllDYLIUM, hart-u•orl, in botany, a genus of 
plants of the class pcntandria, and ortler digynia, aml 
in the naturnl system arranged under the 45th order, 
umbellatre. The corollets are radiated, and all herma-
11hrodite; the fruit is roundish, and crenatetl on the ma1'
giu; the involucra long and undi\•ided. ThCl'e arc sernu 
species; of which two are British, the maximum anti. 
o_Hlcinale. 1. The maximum, or knotted parsley, ha!ll 
sunple sessile umbels, the exte1·ior seeds being rough. 
It grows in the borders of the corn.fields, and in dry 
stony places. 2. Theoffirinale, officinal ha.rt-wort, has par
tial involucra, as long as the ifowers; leaflets o\•al andjag ~ 
ged; the seeds are la1·ge and flat, and theil' t>dges notched. 

TORMJ<:NTILLA, ToRMENTIL, a genus of plants of 
the class icosanflria, and order polygynia, and in the 
natural system 1·angi11g under the S5th order, srnticosre. 
The calyx is octofid; the petals arc four; the seeds ro1111d, 
naketl, and affixed to a juiceless receptacle. There arc 
two species, the erecta aml rcpen.'3, hath indigenous. The 
errcta, common tormentil, or septoil, has a stalk some
what el'ect, and sessile leaves. rI'he roots consist of 
thick tubercles, an inch or more in diamt'ter, J'<'lJlett· witli 
a red juice of an ast1·in.i;rnt quality. rfhey are usctl ia. 
most of the \Veste1·n Islamls. 

TORNADO, or TuHNADO, a su<lden and vehement 
gu!=it or\\ ind from all points of the compass, frequunt oft 
the coast ol' Guinra. 

A tnruado s1·ems to partnke much or the nature or B 

\\hid I\ ind or perhaps of a 1nter-s11uut, but is more, .. ;. 



TOR 

uknt in its effects. It commences very sutltlenly, se,·e. 
l'al rlnutls being previously dra\\ll to:.;cthcr, when a spout 
uf ''ind, 111·ort<:<ling fro111 them, strikl'S the g1·01rncl, in a 
1·01111d f'pot of a few rolls or pCl'clH:s <liamctel', iu tlic 
course orthe"" ind ol'lhc clay, and in·oceeds thus half a mile 
or a mile. The 1no11c11rss of its tlcscent makes it rc
lwuml frum the em·th, thl'Owing such tliings as arc move
able IJd'urc it, hut some sitlc\'fll) s 01· in a lateral ili1·cdiou 
from it. A vapour, mist, or rain tlescentls with it, IJy 
'"hirh the path of it is marked wit Ii wet. 

The gentleman "Jiu furnishes the al>ove general ilc
SCl'iption, gi"es an arcount of one wllirh happcnecl a few 
yta1·s sil!CC at Lcicestn, about fifty mtl("S from lloston, 
in New England. "lt l1a11pe11cd in July, on allot 1.la), 
al.lout four o'dock i11 the aftcr·nnon. A f('w cloulls hav. 
iug gathered westward, antl corni11g ovl'!'hrad, a sudtl<•n 
motion of their l'Unning toge th fl' i11 a pniut IJ1..·i11g ob~\'n·· 
cd, in111H•diattly a spout of wind stn1rk the grn1111tl at the 
west etHI of a house, and instantly carrit•d it a\~ ay \\ illi 
a n"gro man in it, \Vho was aftrr\\ an\8 fo111ul lk~ul i11 lhe 
11ath of it. Two men and a \\uuuw, Uy the 1.H"radt ol' the 
11um·, feH into the cell in; and Ollt' 111u11 \\as d1·i\ l'll fur~ 
cilJI)' up into the c:ltin1neJ -corner. Tl1Cs<' wcL·t.; preservt'd, 
though nrnch ln uisf'tl; tl1cy \H'l'e \\d with a \apour 01· 
misr. as \\CJ'(' the J'emaius of tl1c floor, antl the" hule 
path cd' tl11 s11011t. Tlii:-; wind 1·aisetl boards. tin1bc1·s, &c. 
A j1ri~t was fou1uJ on one end, dri,·en nea1· th1·ec rcct into 
tloc gru111111. 'Jhe. spout probably took it in its elevated 
state:, and drove it forcilJly <lo" n. The tornado mo"ed 
will1 the Cl'irrity of a mid<.lling "ind, and constantly dc
dinrd in strength till it entirely ceased." 

'l'OrtPEDO. Sec RAIA, an<l ELECTRICITY. 

TOlUl.IUELLIAN EXPERIMENT, a fo1n<>ns rxperi
ment ma1\c by I Ol'l'icelli, a disciple of thr great Galileo, 
wldch has been aJrcarly explained un<lcl' llAROMETEn. 

TORRID· zoNE, among geograplicrs, tlenotcs that 
tract of the rm·th l)'ing upon the equator, aml on each 
sidr- as fal' as Urn two tropics, or 230 SO' of uo1'th and 
south latitude. 

TORTOISE-SHELL, the shell of a testaceous animal 
called a tortoise; usrd in inlaJing, and in ''arious other 
works, as for snuff.lwxcs, combs, &c. Mr. Catri;;.by ub
sel'ves, that the hal'tl strong covrring which incJosrs all 
·sorts of tcll'toises,..is ,·cry impropel'ly calIC'd a !'hell; being 
of a perfect bony contcxture, but covered oJt the 0~1tside 
with scales, 01· rather plates of a horny substance; wliit:h 
are what workmen call tortoisc.sliell. Sre HoHN. 

'l"'here arc t\\ 0 general kinds or tortoic;c·s, 'iz. tile land 
antl s1•a to1·toise, tcstudo terrestris and marina. Tia~ 
sca-tort11isc, again, is of scvel'al kinds; bot it is the 
testutlu imlJl'icata of Linnreus, ale.mt> wliicl1 furnh;lics that 
'beautiful shell so much admired in Europe. See 'l'Es
'l't'DO. 

'l'hc whole spoils of the tortoise consist in thirlern 
leans orscaks,t•ight of them flat, an<l five a little l!cnt. Of 
the flnt ones, the1·e are four Jai·ge ones, sometirnrs a fout 
long, and sewn inches Uroatl. The best torlobc.slicll is 
thick. clear, transp;u·ent, of the colour of antimouy, 
sprinkled with brown aml white. 'Yhrn usrd in ma1·
q11rtry, &c. tlie workmen give it \d1at rolou1· they pka~e 
py means of colourc<l leayes, which they put underneath 

'j.l, ,_ 
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Woi'ldng and Joining of torloise.shcll.-Tortoisc.shrll 
and born llt'l'onic s;.,l't in a rnut.lu·atC'. ht•at, as fhat of boil
i11g water, so as to bt• pn·ssctl, in a mould, iuto an} f1·rm, 
the sl1elJ Ol' ho1·11 l.Jcing jll'C\ iously rut into platt.-s of a 
pl'Opc1· size. Plumier i11forms us, in his Al't dC' Tou1·ner, 
that two plates al'c likewise t111itr<l into oue Uy heating 
aml plessiug them; the cdgrs 1Jei11g thorough!} dca1wJ, 
aml made to fit duse tu one a11otl11.'1'. 'l'hc torloisr .. 
sl1<·JI is com cniently heater! l'n1· thi.s F111'pnse IJy applJing 
a Jiot i1·cn1 above a11d lH'neath tht· .1u11cl111·r, \\1th tl1e in .. 
tCl'position or i."\ ~vet cloth to _Jll'C\"l'llt Urn sliell from bl·ing 
sco1·clit:'d Uy the 11·0~1s: 1hl'se-11·011s should Ur prt'ttJ lliirk, 
that tlie) 111a) not lose thl'i1· ht•at bl-fore the uniun is el'
frrted. Buth to1·tt1is<'~shell a11tl hol'US may I.Jc staim·d or 
a 'ar1L'ij of colollf'S, .LY mC'aus uf the colomfog drugs 
conJ111011ly used in cl)'rrng, and by ce1·Lai11 metallic St>ltt• 
tio11s. 

TOCCA.\. See IlHll'llASTOS. 

' I oi;CA:'.\', i11 ast1·onnrnJ. a <·011stl·llatio11 of thr so11tfir1·n 
lit•mbpl1Cl'C. co11si~ti11g of' t ig11t small l:itars, mu] u1her
wisr c;.11ied an:;e1· arnnicantl!-1, Sl·C AS'CRo.No.u v. 

TOLCH·Nfn:DL1', an1011,i.;- assnyr.rs, refiners, &r. lit~ 
tic lnu·s ,,f gold. silve1·, autl ropp1•r, com1Ji1wcl to;.)l'f.lter 
in all tile ditlt>.re11r prop.,rtiuns •~IHI di·gn:es of 111i.xy1rr; 
the USC Of' \\.h1rh is to tliSCU\'l'I' t/1l' tkg:rec or 1Hll'll)' uf 
any piece of gold or siln,1• by compa1·i11g the ma1·k it 
lcaHs on the- tourhstom~, \\ ith llw.'ic of tile ba1·s. 'Jim 
metals us11a1Jy tl'it'd by tlH.'. touchst1rnc, are gold, sihcr, 
and coppCI', eitliu pure, 01· mixed \\ ith 011e ~rnotht'I' i11 
dim•1·cnt deg1·ees and. 1n·opo1·tio11.,, Uy l'ush11. 111 order 
to find out the pul'ity or quantity of l>afw1• nu•Ltl in lht·se 
vat·ious admixtures, when they are to Ui' exa111i11cd, tlu·y 
a1·c compared wilh these nccUles, wliich ar~ rnixrd in a 
known p1·01Ha·tion, antl 1n·c1nu·ed fur this use. Tile me .. 
tals of these ncccllcs, hr>tl1 pure and mixed, a1•e all made 
intn laminre or plates, one.twdfth of an inch Uroatl, aud 
a foul'th part of their breadth in tlii"kness, and an ine;h and 
a half long; these being thus JH't•pa1·c1t, )'OU arc tu en· 
grave on each a mark in11icr.1..in,; its pa.l'ity, 01• thr nature 
arnlquantity or the admixture In it. Thclilack rough mar· 
blcs, the basaltes, or other softer kinds of l!\ack pebbl<s, 
arc the most proprr for tn11chsto11rs. 

'flie rnctlwtl uf using tl!e 11eecllcs and stone is this: 
The piece of metal to be tried, ou.~ht fi1·sc to Uc wiprd 
well with a clean to\\·rl. or piece ot' sort leather, that JOU 
may the bettel' see its true colour; for from this alo11e. an 
cxpnienccd person will. in some clc•grce, judge Uelurr~ 
hand what the prim:ipal mdal is, a11d liow nntl "itb 
what ckbased. rrhe11 ch use a ronnnicnt, not O\'l'i·largr1 
part nf the su1face of 111<' 11n·t~,1, and 1·111J it srver~I times 
ver·y hanlly aud st1·011gly ~gaiu~t the touchstone; tliat in 
case a ckccitful coat 01· crust !)lin111d frnYc brcn laid 1111· 
on it, it ma} he worn off IJv tl1at l'i-ic.:tun: this, llo\\t Hr, 
is more rC'adily <lone l>J a il'imlstone, or small file, if )'OU 
11arn them at haud. TJ1e11 \.\ ipc a :flat and ,·cry clean 
pa1·t oft.lie touf'l1stonr, a11d r·ub against it, ovc·r and onr 
tl1c surface of the piec.c of mcrn.I. till you ha\'C, on the 
flat s111-fare of tlw sto1ir•. a lltin ltl('taliic Cf'ust, an inch 
11111.~, anct about an ei.~hth or an inch broad; tliis dour, 
l1111k nu!'" thC' nerdle tl1at sc1..•ms mnst like tl:e metal 1111-

c!c1· trial, wipr the l J\\l'J' ·pa1-t nf thi:-; m•<·dlc vny clt•an, 
and tht·n 1·nb it a.;aiuo.,t the tourhstoue as .mu {:ill the 
meta!, by the sitlc of the other line, and iu a directiun i•a-



i·alkl to it. Wlien tllis is <lone, if you find 11' dilTercuc~ 
bctwrrn thr l'olours of the t".° marks made_ by )~l~ll 
nct·dlc aud the metal untlct· tnn.I, you may, \\Ith g1cdt 
Jll"ohability, 111·011ouncr that mrtal ~1111 your neclllc tu I.Jc 
of tl 1e &amc allo)-, which ts inrnH.·dia~ely kH~\\ ". b~· t,h,c 
m;u·k tngravcd 011 your 11el·tlll'. Rut 1~) ou f111d a d1lf1:1-
t·u<:c bctwer11 the colour of the mark given by tl1c metal, 
aud that bv the needle )·011 ham t1·ied, choo!;e out ;:rnoth
ei· nct·dh·, l·ither ol' a dt\l'kl't' or l~ghtcr colour than tile 
tiirmcr, ns th<' tlilfcrc11ce ol' the trnge on the tonch;,tuuc 
dirrcts· and by one 01· murc t1·ials of tins kiud you "ill 
be a1Jlc

1 
tt1 1letl•rmi11e ''hich ol' yo111· needles tile l'lll'tal_ au~ 

swcrs, and thence'' hat alloy it i~ of, li) t~1c mark uf· u.1e 
needle; 01· dsc you will fintl tlial the alloy 1s ~!~tl'ao1:ll111<l·. 
ry, allll 110t Lo be <lelc1·mine<l I.I)' the cu11111a1·1sw11 of) out 

uc~l!!~t llMALINE, in mi11e1·alogy, n species of si.lkcous 
f'artli. It has been ftH<11tl 011Jy tn CcJlon, B1·az1l, and 
rryrul. That of Ce)lon is uf a tlark-lll'OWn 01' }'('llow-. 
ish colour; its specific g·1·<Wity S.065, or s.~?.95; 1hat ~1f 
Drazil is green, Ul11r, 1·l·ll, or yellow, fl.nil its s1!ecif1_c 
1.~T~t\'lt)· 3.07 5 01· J. J 80; that of T_v1·nl b) 1·cll"( tell 1. 1.~lit IS 
~,r a bbckish bro\\ 11, Uut Uy rdl':t<"l<'tl light) cllow1sh, 01· 

in tbin pirct·s gl'ccn: ils -.pt·rinc gra"it) 5.~50; mci,tly 
Cl'JSlalliscll in pol) goual prism <;, hut somct111w~ amm·
phou~. The tliirkt>st pa1·t'> are opakc; the tl1111 more 
or ks., transparc· nt. Sec S1101n:.. 

'l'Ol:RNEFORTI.\, a grn11s of tl1e penta11tll'ia m.o
no~ynia da~s of' phu.1t8, the flrl\HI' of winch cu11s1sts ol a 

i ~ l~~I ~I~:~·/~:;, i ~~l i1[: I' :t~. ~rs~:~;:~-~~ l'~:,l: ~:l~~) I ~~11:~r ~~:;I: t ll~~.l~l~\li 
and' poiHtl'rl, Hlltl S}Jl'f'ad OJW11; tile fruit is a gJolJusC I.wt·~ 
i·v, contai11ing twn cells: a11d the srcds a1·1~ of an oval 
tf ... :11·r, two in n11n1be1·, and srpa1·a.fr tl by the pulp. Tliue 
i\~C 1•11'\'C'll spcci+·F, sh1·uhs or South America. 

'l'Ol RNEQUET. S<'c SmWERY. 

'fU\,JUlETTIA, a gf'11us of tltc did~rnamia an;;ios11rr
mia das:-; n111l nr1k1·. Tlir. l't\I. is two-lipped; rn1" li >wC'I' 
lipnonc; fap'i. edli11atC', fnur-rellcd, two-val\ ed. There 
is onr sprTirs. t\11 1rn1111al of Pl'l'u. 

TO\\ EB. ~ny lii~h building 1·aisei1 abun- anothrr, 
rot1s1stin.~ nf srn ral stul'il's. usually of a 1·ou,1nl fonn, 

~1':,111~ igl,il ~:~~:.~·-~;i '~:~~;~ ~~1 :11ct1 '~;, :~''r1 ~:~ ~~:~:;~~! :1 :~i !:~ ~~:1·~~:. aa~ \Vil~ 
tnw1·1· or Hu· llH!o:itilr. which was desfruyed by the inhaUi. 
tauts 111' Pi\l'ifi i11 1'i"89. 

1'/ic to1t.'f'I' ~( ln~utnn. commonly ralleil The Towl'I'. _io,; 
a building with fi\'C. Slllall tu1·1·<1 ts at a11,glt>s aliove 1t, 
Ritua1l·tl 011 th<· hanks of' the rhcr '1'hau1rs. The gu:H•ds 
ll"t1:dh lli1 duly in it. Jt j.., at p1·esent gal'l'isonetl by the 
i11\i\!j(J.;. TIH' towt·1· ol' Lun<ln11 is fl':t only a citafli'I to 
ddl'lltl a11cl c·u11111Ht1HI ll1r rit_,., l'iHr. ~c. liut it is also a 
J'n) ;11 pal<1tt·. wlinc thr k111gs fl!' England \\ itli tllrir 
t·nur1-; li:n r ..;onH-timrs lrnl.~t·il; a T'llpll arsr1rnl, whl't'l'in 
a1·t• !-ito1·r1I urn1s nnd cu11111111dti1)11 fol' sixty tltous:\lld sol
dins: a tn·asu1 ~: fur the- jnr!'ls an1l 01·namcnts of the 
CTll\\11; a n1111t for coini11g m11nry; tl1c a1Thi\'C's wh<"l'Cin 
HI'(' }IH'SIT' l'fl all thC' amiL'lll l'('('Ol'liS of tl1c t'Olll'IS nf 
"1·~t111i11!'h 1·, &1·. and the chil'f p1·ison for state dclin~ 
fjt1t·11b1. Tl1c ofiiccrs 1Jrlo11gi11g to lhc tower uf Ltmtlon censist of 
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1 constable a11<l chief go,·erno1", at 
1 Liculcnant go\·e1·no1·, at 
1 Drputy lieutenant, at 
1 Major.at 
1 Cliaplain, at -
1 Grutl~man porter, at 
l G1· 11tlcma11 gaoler, at 
1 11 li,)Sician, at 

per annum. 
1.1000 0 0 

700 0 0 
SGS 0 0 
18;] 10 0 
12l IS 4 

84 6 s 
70 0 0 

182 10 0 
45 l2 6 

~ ~l::;~~~:~:u~, t yeo1~1an por'trr. 
Tuwer-ba.stiuns, in fortification, al'C small tnwel'S madll 

in tile fo1·m of bastions, by 1'1. Vauban, iu his second antl 
thinl method; with l'oorns at· cellars underneath to place 
rni:'n anti guns iu them. 

'ltnver.~, 11wveable, in a11cic11t military histol'y, were 
thn:e sLurits high, lrnilt with la1·ge beams: each tower 
was placed on f"ou1· wheels or h-1111ks, ant.I towa1•1ls the 
tO\\ 11 cuvncd witl1 Uniktl Ieathcl', to guanl it from fire, 
au<l to resist tlw dal'l;:;; on each story one hundred archers 
were pastel.I. They were pushed witll the for~c of men 
towa1·1ls tile c ity wall. From these the solilters, p1ac
l'd in the t.litfcrent stHgrs, made such ,·igot•ous discl~arges 
that none of the gal'l'ison dat·od to show themselves on 
the ram(Hll't. 

'l'OXICO DENDRON, the 71oiso11.wood. See Rnus. 
rfUZZIA, a genus of the Llillynamitt. angiospermia. 

class uf plants, \\~ith a monopetaluus ringent flow.C'.l'j the 
upper lip or which is bifid, and the lower one tl'ifitl; the 
fruit is a globose unilocular capsule, containing an ornted· 
seed. Oncspecics. 

'J'HACHEA. See ANATOMY. 

TllACHELLUJ\I, a genus ol' the pentan1l1·ia mono~y
nia class ol' pla.nrs, with a funncl-f'a.shiunrd tlowercliviclcd 
into live srgmcnts at tile limb; the f1·11it is a roundish oh
tusely tl'iloUous capsulr, C'ontainin:!) a great numbrr of 
H'1·)' miuute sect.ls. Tliere arc three species, herbs of 
tho Levant. 

'l'RACHICHTHYS, a p:enus of fishrs of the order 
th11r,1cit i. The generic character is, head 1·011ntlcd in 
lh111t; <'.\'C's lal'gf'; mouth widr," toothlrss, d"esr.cnding; 
gill-membt·ane "ith C'ip;ht !'aJS, thr four lowermost ol' 
"hirh ·a re rnugh 1in tlic cclgt•s; .c;;ra les rnugh; abdnmrn 
catapltr;\ctcd with large carinatc c;;r11h•s. There is nnlv 
a si11gli• s1wri1·s. viz. the a11c:;f1·alis. that inha!Jits Nr\v 
Hnll ,1 nd. abnut five ind1t'S long. and two derp; Uo<ly 
Cn;\INI \\ ith scales su sft•ongly a111I cln.~ely in'iertr11. that 
it i~ not possililc to detarh 01h' froin the rest without 
l.11·i1tgin.~ with it a pcll'tion nf the skin. 

TltA CUIN!JS. WEEVEU, a .~e1111s of Os hrs of the or. 
tlt: 1· jugula1·cs: thP gC'neric chal'ac!er 'is, hrarl slightly 
1·u11glienrd. rnmpressrd; gill-membt'C\nC six-rap•d: gill
CUVt'l'S sr1·1·at<"il nn the ellgr; bucly comp1·esscd, vrnt situ
atC'tl near theiJrPast. 

I. T1·achinus tlraco, dt·rigon wrevrr. This fish i-; of n. 
lrngthr11P11 shape. murh compresst'd on the sitles, anrl 
con1·e<l with small <\IHI ca,;;ily tlc·ritluous ~rnlcs; the mnnt1t 

!~,;~~i1::~v: 11~r~P~:.~n:~t"\~~i·;:1ly~1::~;~ t~~~~t1i1~ t~;~c s~~~';;;~~ee~·! 
sti·aigh1, smooth. and pointed; tlic eyci;; a1·c scatcrl on the 
"1'1'"" pn1t of th<" hl';H!, !'""tty n<"al' c;irh other; the i:;ill
cu' rrs :u·e armc~I at tlw11· tip" with a sti·1111,:.; spi11r. The 
gcueral colour ol the wccve1· is sill'cey, with a ycllowis\1 
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er tlu&ky cast on the upper 11arts, while the siclrs are 
commcmly variecl by numerous obliquely transvet•sc 
atrcaks ol' a similar colour; the scales a1·c small and 
1·ou11tlf'd; the lit·st dm·sal fi11 is of a deep black. 'l'he usu. 
al lcugth uf' the fish is abnut ten m· twelve inches. 

Tltis fish is an inhabitant of the Mcditel'ranean anti 
Nm·thern seas, commonly frequenting the coast<.J, and 
frequently imbrddiug itself in the saud; in which situa
tion, if accidentally tl·odden on, it strikes backwards 
\\ith g1·cat violence, and endeavours to wound the ag~ 
gressur with the spines of its first dorsal fin. So tr·uu. 
hlt•somc a1·c tile cous('q uences arising from the 1n111ctur·es 
i:1ilicted by this paa·t, that a law is said to exist in France, 
obliging the fishermen tu cut it away befo1•e the fish is 
cxpused for sale. The usual symptoms attending the 
wo1111d are, \'iolcnt heat, IJain, antl inflammation; and it 
110t u11lh·quc11tly happens that when the head is thus 
wont1tll•t.l, a sudden rrdness extends throughout the 
wlwlc length of the arin, as fa1· as the shoulder. The 
usual 1·1 ·m<'ti.) amongst the English fishermen is, accord
ing to Ml'. Pennant, 8ea-sand, well l'ulJ~ctl on the part: 
an application which one might at first suppose would 
1·athe1· aggrarnte than alleviate the complaint. .Many 
tttlier p1qH1iar 1·cmctlic.s ai·e used in diffc1·ent countr·ies. 
Nuh\ithstanding the suspici.,us aspect of the a!Jo,·cmen· 
tioned IJlark fin, it dues nut seem to liave any thing in its 
ii.onf011matiot1 which can justify the idea of any poisonous 
:fluid conveyed from it into the wound; the spins when 
micl'o~copically examined showing no ap1rna1·ancc of a 
tubular sll'llcturc. 

Tiie weevcr is consiclered as an excellent article of 
fou<l, and is much rstccmed in Holland, }"ranee, &c. It 
feeds 1wincipally on marine insects, wol'ms, and small 
fishes; it is tl'riacious of life, and ran exist many hoof's 
out of wate1·; the skin is l'ema1·ka1Jly tough, and the ani
mal may be excoriaretl ''ith almost tbe same facll ity as 
an eel. See Plate CXXXVll. Nat. Rist. fig. 403. 

2. Trathinus oslrnckii, osbcckian weever. Native of 
the Atla11tic seas, and found about the isJe of Ascension, 
&c. Colom· "hi~e, spotted with black; 1.Jothjawsuft'qual 
)engtl1~ and fu1·nif!iliet.l with seve1·al rows of long and point
ed teeth, three of\\ liirh, both above and brfow, are lar
ger thau the rest: some sha1·p teeth aJ'e also situated in 
the th1·nat: each gill-cuvc1· is krminatc<l by two spines of 
unequal lrngt!1; tail even. Described by Osbeck in his 
Vo) age to China. Thel'c al'e no other species. 

TRADE, the practice or exchanging gootls, wares, 
money, Ui!l8 arul othrr articles of value, with the view 
of adva11tnge or fll'Ofit. It is genCl'ally tlistinguishl•d 
into foreign tr,1de, Ol' the export anll import of co1111n0Lii
ties tu aud from other couutries, anti the internal 01• 

l10me tra<lr, or that wliirh is carried ou within the coun
tl'y, \\hid1 two br·anchcs, however, are rathl'l' distinrt in 
-;\ppf'arance than rrality; for a very considerable pol'tion 
of the internal tratk, a1·ising from manufactures car

"l'ie<l unto supply foreign tnarkE>L-;, could not subsist with
out fo1·rign con11ne1·ce, while a large pa1·t or the retul'n'i 
for ma11uractu1 es sent ab1·uad, being al'liclr8 for con~um1i
.ti1111 01· iaw matrriah~ which are converted to use in the 

-_. t1iffe1·rnt ma1rnfac.:tu1·es, Uepem]s upon 0111· internal trade, 
so that the one s11ppnrts the otlw1·, and Uy thrir mutual 
conacctiun aud <ltpcuthuicc, tile furcigu aad the domes-

tic trade of Great Britain have risen togelhtt• te their 
pr!'sent unparalleled height. 

The extent and rnlue of the principal branrhes of for .. 
cign trade have Lteen statt'd un<lc1· the a1·ticJe (;uy. 
M£RCE, and the follcnving view of the present state of 
the principal manufactures will show the rnst importance 
of our internal m· home trnde; a general proof •>I' the ad
Yancement of which, may be fuuntl in the gt·cat increase 
in the number of country IJanks, now Spl'ead all over the 
kingd()m, del'iving their pro lits cl1il'ily from this 11art of 
its trade. 

Jolamifactui·es may be defined th• arts ~y which nalul'
al productiuns a1·e brought into the statt· or fo1·na in" hfrh 
they are consumed or use.tJ. The 1n·indpal manufa.durcs 
al'e those which fab1·icate the va1fous a1·tides of dnth
ing; as the woollen-manufacture, the lcathc1·-1uanufac. 
ture in pa1·t, tl.Je cotten-manufacture, the li11en-ma11ufac. 
ture, and the silk-manufacture; others suJlply al'lide.:; of 
house-hnhl furniture, as the mauufartures of glass, fJIJl'Ce· 
lainJ ea1·tlienware, and of most of the 1nc1als iu part• 
tlie i1·un-manufa~ture furnishes inplements of :1grirnltur·c: 
and weapons of war; anti the paper-manufachu·e su1•
pli('s a material for communicating ii.leas and perpetuat
ing knowledg~. 

'rl1e enhanced value of raw matel'ials by manufacture 
has been illustl'ated by the f'ollowrng 1·em:u·ks: " One 
hundred pounds laid out in wool, auc.l that wool mauu. 
factured into gootls fur the Tul'key market, •nd 1·aw sillt 
b1·ou,i;ht home in return, and manufactured hl'l'r, will in. 
Cl'ease that one hundred to five thousand pounds; which 
quantity of silk-manufactures being sent to New Spain, 
would ret111·n ten thousand pounds; which vast i1np1·0\'e .. 
mcnt of the first hundred pounds, becomes, in a few 
years, dispersetl amongst all orders and degrees, from 
the prince to the peasant. 'l'lius, again, a parcel or 
iron-stone, which when taken from its natu1·al bed, was 
not worth five shiJJi11gs, \Yhcn urntlc into il'On and steel, 
and thence into various ma1111factures for foreign mar .. 
kets, may probably lu·ing home to the value uf ten thou
sand puumls; for steel may be made ntal' three hundred 
tirnrs dearer than standard gnld, weight for weight. 
'l'weoty acres of fine flax, when manufactured into the 
dearest and tniJst proper goods for l'oJ'eign markets, may, 
in return, bring what ma."' be \\Orth ten thousand polinds; 
for an ounce of' the finest Flanders thr·e.ad has been sold 
in Loudon for four pounds, and such an ounce made in 
Flanders into the finest taco, may be here sold fur forty 
pounds; which is aOoYe teu times the price of standat'Cl 
gol<l. wei~ht for weigl1t.'' 

Manufactures 11'<1 begun to flourish in dilfrrrnt par19 
of Europe, long before they wt·re attemp!cd in Br1tam; 
the few articles of this description \\ hkh wer•c in rcquestt 
being ubtainctl in exchange f'11r wool, hides, tin, and 
such other produc1.' as the country in a vc1·y unrulthat· 
etJ state could supply. Jn 13J7, it was cuactcd, that 110 
tnol'e wool should be rxporlC'd; that no one should wear 
any Liut English cloth; that nu chtl1s ma1le lleyo11d "Ca!l 
should be impm·te1J: tl1at fort•i.~n cto1hw1wkers might come 
into the king's dominions, anti shuuld havf' such fran
chises as might suffice tlirin. Ucfurc this timr. thr Eng .. 
lish we-1·e little m1Jre than ~ht·phrrtlg and wuol-sC'llcr~. 

ThP pro.:;1·ess o!" imp~·'ln.•mcrit Mince t!1e rsta~lish111rnt 
of manufactures 1n this country, baa IJl must 1nstands 
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been t'C'm~rkably grca.t, particularly of late years, in 
conscq11c11re of an increase<! knowled5c of the prnprr
tics or val'ious matt·rials, vast imp1·onmcnts in all k111tls 
uf 11J:\1. lil11c1·y, and tht.· g1·cat capitals i nvcstetl in most ot' 
the dilf1.:r<'11t ln·a11ciu·s. The rnlue of British urnnufa.c
tu1·es cxpurti.:c.I to all conntries, on an average of six 
JCars, i-nding with lii"'4, was 10,S42,0t9/.; the Amc1·i
c;111 war snspend~·d l'ol" a 1i111C' an impn1·tant ma1·ket fur 
sc\Tral of' nut· 111a11u!'.Lcturc::>, in cunscquencc ol' which the 
tntal amount expnt'l<'il bad fallen in 1181 to 7,6SS,S:J2/. 
aml on au C\'('J'agc o\' six: yl'ars, cnlli11g with 1783, was 
s,616,6UOl. Du1·ing thr prace which followed, the ex
port !1•;11\e 1·;q1idly 1·c\-j\•t·d, a1ul.' in tl1c year preceding 
the ''cu· witli F1·a11rP, had a!1ainC'd to a maguitullc Ue
)'IHlll all f'ormCI' txamph·; it was clieckcd a JiUle by the 
mt.•rc·anti!t· l·mlla1Taf-.s11wnls in 1793; but a few yeal'sartr.r, 
the u11•wttlt>d state of scnTal or the pl'inc:ipal European 
p11\\ c1·s th ITW n1any :ulclitim1al branches of foreign trade 
into tl1L' haull!:i ol' our merchants. and ca!'l'ied the rxport 
of ou1· ma1111fact111·L·~ toils prcsrnt impo1'tant <'X\£'11t. 

()flirial \aluc of D1·itish prnlluce and rnanufactu1·rs ex
poi'lctl from G1·cat Bl'itain, for cig_hteeu years, ending 5th 
Jauuar), 1806: 

Ju 1788 !. 12,724,719 
1789 13.779,506 
1790 14,921.084 
1791 16,810,018 
1792 1 S,5S6,85 L 
17"93 JS,89£,2(jS 
1794 16,125,402 
1 ;--95 1 ~,sss,21 s 
I T96 19, 102,220 
1797 16,903,lOS 
1798 I 9,672,503 
1 ;99 24,084,2 l 3 
1800 24,504,283 
180 l 25.699.809 
1802 26.993,129 
1805 22,252,027 
1804 23,9S5,;""9S 
1805 25,00S,SOS 

The rral ''al11c of U1·itish produce and manufactui·es 
oxpnrtrt.I, lrnwcvr1·, con'>itll'l'ably exceeds the alJl)VC olli-· 
t.•ial i;;tatl'mcnt, ancl as f'a1· as it can he asce1·tained, u11<ler 
the atl Ltlu1·cm duties, 01· cnmputed at the average cur
rent p1·icrs of tile goods. it amounted in tile ye;u· 1804 
tn 40,S-19.642l. and i11 1805 to 41.068.9-t2l. The corn
TlHHlitil'S iududcd under the te1·m R1·itish produre, 
auch as alum, b:il'k, ro:ll.c;, rattle, fish, hnps, metals, salt, 
and a. frw o!J1e1· cnliclrs~ being united in these accounts 
wilh 111a11ufart111·1·fl ,i;;uods, the actual value of tl1e latter 
Citlllll~I be tfCl'i\'cd frorn thC'm; \Jut in a comparative view 
tltt') furnish a snflkirntly accurate illea of llie pt:oportio11s 
e!\.porlrd al ditfc1·cnt pr1·imls. 

The a11nnal pro<lurn of the tlifferrnt manufacturrs of 
thi<i ro11nt1·), aull the ('mployment creakd by them, has 
in Sl'Yf'l';.ll i11stntH'<'S l.H·rn ~reatly ow1·-rated; fu1· ii' tlie 

1111111ln·1· of p1:rsr111s \\ hich the va1·ious brnnclics han at 
•lin>rn1l lin1e!i hl'('ll 1·cpl'C'srnted to employ. were add<'d 
log1·ther, tlH•y \\ ould mak the population of the cou11t1·y 
far •'\.cel'd its known am11unt, \\ ithout any allowance 
whatnc1· f1w otliC'I" occupations. 

'J'hr woollcu.mauufactut·r, which is the most ancient 
''UL. 11'1. 9~ 

and important, has increased du1·ing the last twenty 
)'ears, ·~nil appca1·s to be still increasing, notwilhsta11d
i111- the high pl'ice of the material, and the p1·ccarious 
slate of tlic forci3n markets. On a late examination of 
the 1n·incipal woollc11-manufactuns, by a committee of 
tl1e house of commons, Mr. 'V. Hustler estimated tl1e 
quantity of wool grown in this country at 600.000 packs,. 
of ~40 p!1u111ls each, which at l tl. per pack make., tlle 
value of t11c whnlP. 6,600,oool. ll<' juslly ohsrncd Uiat 
it is tlirricult to ascertain !tow rnurli Urn wool is increased 
in value Uy Uring manufactured; some sorts a1·c i11c1·casl~d 
i·athCI' mo1·c tlia11 double, some nine times or even more; 
but ifllic aver1-1g·e is taken at only tli1·ee timrs, "hirli will 
be u11dc1· t!te trnth, the total value of the wool m;inufoctur
ed in tl:e country will amount to 19,800,000l. It must be
l'emal'ked, that this cakulation is founded on a s11pposi
tion that in 1791, the number of sheep in the kingt.lom was 
28,800,00D, which, as far as any idea can be formed 
from the proportion of the consumption of the Jll('ll'OJlO• 

lis tu that ol the whole isla1t<1. anll the stock requisite for 
the suppl~· , gl'catly exct,edctl the truth at that time; and 
it is the general opinion, particula1·ly of persons in the 
wool-t1·nde, that of late the mm1bc1· of sheep kt'pt has 
been consif.lerably reduced. The calculation is like" ise 
made at an unusually high p1·1re of wouJ; for though· 
du1·111g the year 18·JO, the average price was about eleven 
guineas, the avernge or the three 01· four preceding years 
was ccl'tainly not more than from ten pounds to ten 
gninr:is; upnn the wliole, the estimate, thet'efore, will be 
much lel'ls objectionable, if formed on 500,000 packs at 
10l. 108. pc1· pack, which will make the value of the wool 
5,250,000!.; to tliis must he added at least 500,000!. fot• 
the value. of Spanish wool impot·tcd, and the mauufac. 
turrd ' ' alue of the whole will be 17,250,000l. That the 
total \'alue of the manufacture cannot exceed this sum 
will appear highly pt'obal.Jle from the exports. The value 
of woollen goods cxportctl f.i'om Great Britain, in six 
years, was as follows: 

In 1 ~94 l. 4,590,920 
I ~95 5, 172,884 
1796 6,0I!,135 
1797 4,956.555 
1798 6.499.339 

• _1799 - 6,876,939 
'l lte a'·erage 1s 5,647,928!. lllost of the custom-l1ouse 

values of gnods exp11rtct.I arr greatly lJclow their pre. 
sent value, but not so much so in this article as in some 
utlie1·s; they are fouucl, however. to he alJout thirty-eight 
}lei· crnt. bl··low t11c actual \7 al11e, and tbis additon being 
made to thc_ave1·agc amount. tl1e ''<llue of woollen oooods 
cxyo1·te .. d will appea1· to he 7,794,140l. The val~e re
tained ior home consumption may Ue nea1·l_y ecpial to the 
val11C': exported, although in quantity tlit.• fo1·me1• may 
g.rcatly rx~e("d the. lattn, a vny ronsid1•1·ahle propur
(1011 of\\ h1ch ro11s1st~ uf ~uyedinc and f->l"C01td floths, 
w~1ereas the ro11~un.1p_t1011 of hnc wollens in Great Bri .. 

~.:\11u!~a~,~~~~~:1~1:~~~~;.~~~~·~l11 1:,~.~~\t~1·~:a~;'c!~~1:~ ~:~e t1~~11~: 
rn~. }JaJ'f1cula1·ly for "aiscoats and h1·eeches. Th 
"hole value of the manufachu·e thus appl'ai·s to IJ b ~ 
15,588,000l. and, ns a medium bttwten • Lliis st~J~ ~·1~

1

11 
the amount he fore stated, it may lic!takcn at 16 400 0001 
Dcduc111g from this amount at the rato of 10 iici· 'cent: 
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-en the cost of the goods for the profits or the manufac
turer, including the inte1··rst of his capital, t1ic1·e !·r.mams 
14,909,090l. consisting of tile cost of the material, and 
the wages of labour; the value of all the wool employed, 
we haYe seen, is about 5,750,000l. aJHl including t.he cost 
of some other necessa1·y a1ticles, the materials cannot be 
valued at less than this sum; the remaintle1· therefore, 
01· 9,l59,090l. is the amount nf workmanship, or the 
wages of all the persons employed in the manufactu1·e. 
It is scarcely pussillle to assume with precision an a\'C· 

rage rate of wages, with respect to any manuractul'e, as 
they vary in diH'erent pal'ts of the country, and the pro~ 
portion of the different classes of persons employe<l is in 
no in<;tancc known with cel'taintv. In the 'Vest, where 
tl1e \moll en- manufacture has bee~ fur some time past in 
a very tlcpi·essec.I state, l'cw workmen .;ct abcwc l4s. pe1· 
week, and many much less from not bein.i; fally employ. 
ed; in Yo1·kshi1·c good workmen earn fr'lm l6s. to 18S. 
pet' \\'eek, child1·e.n 3s. oltler children and wo'men from 
Ss. to 6s. and old men from 9s. to 12s. tr, on taking all 
classes together, 8s. pc1· week is not tl1ought too high, it 
will appear that tile whule numl.ier of persons employed 
dors not l~xcced 440,340. 

The value al' tht- irHlher-manufacture was, some years 
ag'>, stilted at 10,500,000!. and from the state of the 
t1·ade oflate, pa1·ticularly those IJranches ofit which sup
Jlly milita1·y accoutrements, ha1·m·ss, sadlct·y, caniages, 
&.c. com!Jined with the high price of skius of most kinds, 
it cannot be supposrd less than that sum at present. 
Deducling 954,545!. for the p1·ofits of capital rmplr>yed, 
a11d 3,500,000l. for the cost of tlic raw article, tl1c1·e re
mains 6,045.455l. fol' the wages of pnsons employed 
1he1·cin "hich, at 25l. p<':l' annum fo1· ea~h person, makes 
the number employed 241,818. 

'rt1e cotton- manufacture was fermerly of little impor
tance in this country, in comparison with its present 
state. The total quantity of cotton-wool imp01·tc1I into 
England, on an avr1·ag<" of five years, ending with 1705, 
was 1,170,881 poumls, and even so late as the year 1781, 
it amounted to only 5,IOl,920 pounds. A!Jout that time, 
however, the British calicoes, which hacl been introduced 
tiome years before, had a1Tived at some degree of pe1{ec
tio11, and the branch of muslins IJe,ing added, in which 
g1·eat improvemeuls were soon after made, tlu~ whole 
manufacture experienced such a rapid and great increase, 
that previous to the commencement of the war with 
Franrl', the consumption of cotton-wool amounted to up
wa1·ds of SO,IJ00,000 pounds per annum. In the yeai-s 
1793, 1 :"'94. and 1795. the import w~s consideral>ly less, 
but duri11g the succeeding fire years was as follows: 

Jn 1796 S 1,280,000 l!J. 
1797 SS,175,000 
1798 s J.592.000 
1799 55,689.000 
1800 56,0 I 0,000 

'I'hc aYel'age is 35,549,200 pounds, tl1e value of which, 
when manufacturt•d, cannot be lrss tha11 11,000.0POl. 
allowing for a considel'able quantity f'Xportrd in a pa1·tial
Jy manufarturrd state. The total r1uar.tity of B1·itbh 
.calicoes aud muslins printed in Engla11d aucl Wales in 
tile year 1800 was 28,592,790 yards, and in Srotlaml 
4, l 76,939 yards, the duty un 1 he whole amounliug to 

.479,.3501. 4s. S!d. Upon the sul'l1ositiun that the duty is 
~ 

one-tenth of Le value, the value or this description of 
goods p1·inlcd in 1800, will Ue 4,795,502l. The quanti. 
ty ol' white calicoes and muslins made in Grcc_\t Britain 
is probably much grnatel' than that ol' the p1·inted: aud 
though they do not incur the expense uf printing and 
duty, yet a~ a g1·e~ter prnpol'lion of them al'e fina goods, 
the value of them is probably rather above 3,500,000l. 
Thel'e are many other branches of manufact111·e which 
consume large quantities of cotton, though it is difficult 
to form an idea of the precise amouut; thus the liosicry 
branch was stated some years ~go to employ 1,500,00() 
pounds, and it has certainly since increased ronsiderably· 
the same quantity was said to be 1·cquired for candle~ 
wk.ks; and it will probably he a very modcl'ate estimate 
to value all the cotton that is manul"acture1I in any utiiel' 
way than in muslins and calicoes at 2,soo,ooot. The 
total value of the munui'acture will thus appl·ar to br. as 
befu1·e stated, about 11,000,oool. Deducting from tllis 
sum 1,000,oool. fo1·p1·01its of capital at ku pc1· rc11t. aud 
4,44S.650l. for cost of the raw material at 2s. 6d. per 

~~·;;~~;t ~l;e~7e 1;.~:~a~?oi~i';~~l~~~;;, ~o~~l~~':g;~9;. ~v~:.\~'~e:.~ 
son, on account of the la1·ge proportion of women and 
children employed, makes the whole numbe1· 347,271 
persons. , 

The silk-manufacture was formel'ly of greater extent 
thau at pt·escnt, Uut has not ex1>erienced any ver·y GOO· 

sideralile fluctuation fol' some years past: the quantity of 
raw ancl 1l11·own silk impul'ted in three years precetling 
the 5th January I i97, was as foJlows: 

In 1794 906,686 Jo. 
1795 985,659 
1796 758,970 

The average of thes.e th_ree yca1·s is 883,438 pounds; 
and though the quantity in 1797 was still less than in 
1796, the impol'tation has since been greater·. and the 

;;:~~~s~u~~~ti~;lu~a~~U:1i~:h s,~~:~~ :i~1~~~=rtt~~~:\ fs0 ~h~~~ 
2,700,000l. The cost of the silk to tlie manuf'actu1·er, if 
raw and thrown are taken togetl1e1· at only 28s. per ])l)und, 
amounts to 1,260,000l. and tile 1n·ofits of the. manufacturer 
245,454l. at the 1•atc of ten per cent. on the rost \\hen 
manufacturetl. It may be said that though tlds is the usual 
profit charged l>y the manufacture1· in this and some other 
hl'anchcst in casting up the selling price of his gooils, 
they are frCquentJy sold much under this price; which 
must !Jc admitted: but, as an advantage is takrn on most 
of the component parts nf the pwice before the ten 1>er 
rent. is laid on, it is probably not less than this rate on 
the whok, in this and in most other mauufactures. The 
number of per::>ons employed in thesilk-manufactorv has 
been stated at 200,000 and upwards, hut there api1ears 
no reason to believe that it exceeds 65,000 of all descrip
tions. 

The linen~manufacture of Great Britain is chic8y con
finrd to SrotlanU, though some b1·anches of it are cal'ried 
on in Manchester and other parts of England. 'l~heex
portatiun of British-matle linen d11ty-free, was allowed 
in 1717, but the bounties 011 e:xpo1·tation wel'e not g1·antl'd 
till 1743, in which year the l'XJlOrt was 52,772 yards • 
On an average of seven years of peace frnm 1749 to 
17 55, the export of British-manufactured linens had in
creased to 576,375 yards; and it continued to increase 
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gr.ally during the succeo<ling pet•iod or war, the average 
of seven yea1's, ending with 1762, being 1,356,640 yards. 
The average of the next SC\'Cll years was 2,425,378 yards; 
but in consequence or the commercial cmliarrassments of 
the year 1775, this manufacture declined very much, an<l 
in the brginning of 1774, it is said there were not much 
more than hatr the weavers employed throughout Scot· 
land and the north of England. In the course or a few 
years it revivetl again, an<l in the year 1783 the e.xport 
amounted to no less than 14,298,000 yai·ds. The total 
quantity of British linen exported during three years 
ending with 1779, was as follows: 

In 1797 14,5SS,OOO yards. 
1798 20,744,000 
1799 e 1,204,000 

rnic value estimated at the cunent prices, of linens 
exported, on an average of thl'ee years -~t·ececling ~th 
January 1799, was 11278,7S4l.; therefore, 11 the quantity 
retained fo1· J1ome consumption is not g1·eater than the 
cx11ort, the value of the whole must be upwards of 2,500, 
ooot.; and it probably will not exceed the trut~ if the 
yearly value of the whole or this manufacture in Great 
Bt·itain, with the thread, antl other brandies of the flax 
trade, is stated at s,ooo,oool. 'rhat it is not of less ex
tent, may be presumed from the following account of the 
quantities of rough Bax and linen-yarn imported on an 
avet·age of five years, ending the 5th of January in the 
years stated, viz. 

Flax. Linen.yarn. 
1776 255,141 cwt. 1,847,157 lbs. 
1787 245,636 8,873,866 
1792 232,564 9,781,275 
1799 290,154 8,148,936 

The return of the quantity and value of linen-cloth 
stamprd for sale in Scotl~nd, furnish much informati~n 
respecting the state of Uus manufacture; and were 111 
three yea1·s ending with 1800, as follows: 

Yards. Value. 
Ia 1798 21,297,059 !. 850,903 9 9 

1799 24,506,007 1,116,022 4 7 
1800 24,235,633 1,047,598 10 10 

The liuens which most or the families in Scotland make 
for tlic.ir own use, are not stamped, anti consequently arc 
not included in these returns, which must therefore he 
less than the q'1a11tity actually manufactured by several 
millions of yal'ds; and the value stated is ce1·tainly much 
below the actual srlling p1·ices. 'l'hel'e is no account 
kept of the linen.manufacture in .England; and as it is 
considered as an ol>jcct of subordinate importance, its 
annual vnlue is probably under 1,000,oool. lrnt even irit 
is sornrwhatless tl1a11 this amount, it will appea1· that the 
total value of the manufacture, rated at the current pri .. 
ces, cannot be less than the sum before stated 1 01· s,ooo, 
OOO!. 'fhe number of pet•sons employed in it is probably 
not less than 95,000. 

'fhe hemp manufacture at lll'esent exceeds 1,600.000l. 
per annum, l.H1t is less in timeofprace, the persons employ
ed in it are probal.ily about 55,000. 

Tin• paper manufactu1·e lias been greatly advanced of 
late. A l11111drt·tl )ea1·s ngo scarcrly any paper was made 
in Ibis country but the coarse w1·ap1>ing pa11ct's; aml for 

a long time most of t.he supct·ior kinds cont111uct1. to be 
imported; the export 1s, liowevcrt at present consu.ICl'a
blc. The annual value of the manufacture, at the in·e
scnt high pl'ices of the article, cannot be l~ss_ than 900, • 
OOOl. and the number of 11ersons employetl m 1t 50,000. 

The glass-manufacture was much improvetl in the 
course of the last century, pat·ticularly in the article of 
plate-glass, and it has gt·eatly im;rcased of late yeat"s; it 
may now amount to l ,500,000l. per annum, and the }.Jet·· 
suns employed in it to about 56,000. 

The potteries, ancl manufactures of earthenware and 
po1·celain, advanced rapidly during the last cc11tu1·y in 
const'queuce of the great improvements made iu them, 
aui.I. the introduction of ma11y new and beautiful wares 
butil fur our own use and foreign markets. The a1·t1cle 
of queen's-ware was invented in 1763, by l\lr. J. \Vedge· 
wood, to whom the public al'e also indeUtcd fol' most of 
those elegant species of earthenware and porcelain 
which, moulded into a thousand tllfferent forms for orna. 
ment or use, now constitute the most vaJuaUle p31't of this 
manufacture. 'l1he annual value will probably not he 
oveJ'rated at 2,000,_oool. and the number of persons em
ployed at 45,000. 

The il'on-manufacturc is supplied partly by the pro
duce of our own mines, an<l par·tiy by those of other 
countries; with respcGt to the first, it appca1·s, that the 
total 1n·oduce of i1ig-il'l>n in Britain, is at least 100,000 
tons; and reckouing on an average, that S3 cwt. of 
crude il'On prnduce one ton of ba1·s, and that the manu .. 
facture of maileal.ile iron amounts to 55,000 tons per 
annum, this branch will require 57,750 tons. of crude 
iron; and the value in liars at 20l. a ton, which is con
siderably under the present pl'ice, is 700,000t. the re .. 
maining 42,250 tons, cast into cannon, cyHnders, and 
machinel'y, &c. at l4l. a ton, are worth 591,SOOl. The 
supply of foreign bar-iron is chiefly obtained from Rus
sia and Sweden; and the quantity imported on an avet·
age ot'!-iiX years, endmg with J 805, aftel' drt.lucting what 
wa~ re-exported, has been.33,628 tons, value 865,182l. 
which with the sun1s bclore mentioned, amounts to 
2,156,6821. This Yalue is greatly increased by subse
queut labour; lrnt the prlJpol'twn of the inrrease cannot 
be easily determined, the quantity of labour being so 
\'ery t.liffo1~ent in different a1·ticles. 

Some yea1·s ago the value of tlie irm1-manufacture was 
estimated at s,100,oool. which sum appears rather too hi.,.li 
at preseut; but including tin and lead, the value of' tte 
whole will pt·obably not be taken tuo high at 10,000,000!. 
and the number· ot persons employed at 200,000. 

'l'he coppel' and brass manufactu1·es are now estab
lished in this country in all their branches. Till about 
tl1e years f720 or 1730, most of the co11per and brass 
utt·· nsils for cu_linary and othrr purposes, used in this 
cuuntl'y, wel'C imported from Ham~11t·gh a11tl Holland 
being procured from the manuf'arto rics of Germany; cve1~ so late as the yea1·s 1745 an~ 1750, c~ppcr tea-kettles, 
saucepans, ~~d puts of all sizes, we1··e imported here in 
lal'gc quanttt1es; but_ •.lu·oug.h _t he persevering industry, 
~ap1tals, and e n_lt' l'IH 1s111g sp11·1t of ou1· miners and manu
lactu1·e.!i, th1·s~ 11111w1·t! lia\'C become totally u11 11ccessai·y 
the a1·t1cll's Ucwg 11ow all made hc1·t~, auil fa1• bt·lter· tha~ 
a11.'. utlie1: roun.try can pl'Ot.lucc. The disrovri·y of ne\'f 
coppcr-mrncs Ill Comwall, Derbyshire, aull Wal~, 
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about the year 1775, con!l'ibuteu to !be extension of the 
manufacture in this counh'v; and it appeal's to Ue still 
increasing, notwithstanding- the very great advance in 
the price of coppe1·, which must certainly be attended 
with sorne disatlvantage with 1·espect to foreign mal'kcts. 
'rhe value of \nought co1ipcr and brass expot'te1l during 
the year 1799 was 1,222,1 B7l. and there is 1·casnn to be
lieve, that the whole value of these mauul'actut·t>s at pre
sent is at least s,500,000l. aml the number of perons 
employed about 60,000. 

'f11c steel, plating, and hardware manufactures, in
cluding the to) t1·ade, have been canietl to a great ex
tent of late years, and may amount in value to 4,000, 
uool. and the persuns c•mployrtl to at least 70,00Q. 

It must be runf<•ssell, that many of t.Jwse estimates arc 
unavoidably defective from the want of publir documents 
respecting many important branches oftrnde; they may, 
however, be sufficiently acrurate to show, in a gcntwal 
Yiew, the relative extent of the priucipal manufactures 
of Great Ill'itain, ' 'iz. 

Woollen 
Leather 
Cotton 
Silk 
Linen and flax 
Hemp 
Papei· 
Glass 
Pottrrics 
Iroth tin, and lead 
Copper anu brass 
Steel, plating, &c. 

Annual value. 

!.16,400,000 
I 0,500,000 
11,000,000 
2,700,000 
2,000,000 
1,600,000 

900,000 
1,500,000 
2,000,000 

10.000,000 
s,600,000 
4,000,000 

Persons employed. 

440,540 
241,BlB 
347 ,271 

65,000 
95,000 
35,000 
SO.ODO 
56,000 
45.000 

:i!00,000 
60,000 
70,000 

!.67,200,000 1,665,429 
There are many other manufactures, such as those of 

J1ats, horn, straw, &c. whtch though oftht>mselves of less 
importance than most of those above enumeratrd, are 
together of very cousiclcl'alile amount, and employ a 
great numbet· of hands. There arc likewise some, which, 
though not generally included among the manufactuns, 
.are cel'tainly such in a. great degree, and might, with 
much propriety, be cla~;sed with them. 

It may be proper to observe, that those who have rated 
the number of persous employed in the different Uranches 
very considerably higher than is here stated, have gene
rally includcu a va!'iety of collateral employments, as 
marinel's, carriers, miners, &c. whereas the numl.rnrs 
here given are meant to include only the jH':rson!o; directly 
employed in the various transactions anU 0110rations ne
cessary fo1· bringing tbe raw materials into their finish
eu consumable state. 

'I'RAUE·WINns. See "rINn. 
TRADESCANTIA, a genus of the liexanuria mono

gyniaclass of plants, thefiowcl' of which consists orthree 
orbiculated, plane, and very patent }l"tals; and its fruit 
is an oval trilocular capsule, containing a fow angulated 
seeds. 1 1hrre are 19 s pccics. 

TRAGACANTH. Ser AsTRAG.l.LUS. 
'I'RAGACANTH, gum, or, as some call it, gum.adr:-igant, 

Cr gunHlragon, is the proc.luce of tl1e above and some 
other shrubs. The gu111 is bl'Ought to !Hi in long and 
slcn~ur pieces, of .ajfat\ctl figure more or less, and these 
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not straight, 01• rarely so; \Jut commonly twisted and 
coutol'tcd va1·io11s ways, so as to l'csrmble worrns. 're 
sometimes meet with it liko the other vegetable l"XSndn· 
tions, in l'Oundish drops, but these are much more raJ"e. 
lt is moderately heavy, of a fil'ln consistence, a11d iu·n
Jierly Rpeaking, very tough l'ather than liartl: am.I is 
extremely tlillicult to powder, unless first ca1·cfolly Udcd, 
and the n10rta1· and pestle kept dry. Its uatm·al colour 
is a pale whitish, and in the cleanest pieces it is some. 
thing transparent. It is often, however, met '' ith tinged 
b1·uwnish, and of other colours, and more opake. It has 
n1> smell, and very little taste, but "bat it has is tlisa~ 
g1·eeablc. ,.~,aken into the mouth, it docs not grow clam. 
my, anti st1rk to the teeth, as the gum araUic does, but 
melts into a kind of very sort muril~lge. It dissoJvcs in 
'\atrr but slo\\ly, anti communicates its mucilaginous 
quality to a great q_uantily of that fluid. It is by no 
llll'ans soluble in oily or spirituous liquors, nor is it in. 
flan11~able. It is brought to ns from the island of C1·cte, 
and 11·0111 several patts of Asia. It is to be chosen in 
loug t" isled pieces, of a \\ liitisli colour, very clear, and 
free from all other· colCJurs; the b1·owH, and 1iarticulal'iy 
the black, a1·c wholly to he r1jccted. 

Tragar:anth has the same \'i1·tues with gum arabic, but 
in a g1·catr.r degree. It greatly inspissates aial obtundR 
tl1e an·imon)' of the humours, a11d is therefore found of 
service in irwrtcrate coughs, and othcl' disorders or the 
breast, ar·i~ing from au ac1·id pl1lcm, and in strangua1·ics., 
lieat of lll'llle, and all other complaints of that kind. It 
is usually gi ,·en in the compound powder, called the 
species <liatragac:anthi f1·jgidre, 1·aJ"ely alo nc. It is also, 
by some, esteemed a Vl'l'Y great cxtcmal remedy l'or 
wounds, allfl in this sense made au ingredient in some 
~ympathetic po,Hlers, will1 vitrfol and other things. It 
1s by some recommended alone, in fo1·m of a powdrr or 
strong mucil.a~e, for cracks and .chaps in the nipples of 
women: but ~t1s.fou~tl, by cxpcr1ence, to be a vny trou
blesome apphcat1on 10 those cases, anc.l to tlo more hal'm 
than good, as it dries by the l1eat of the part, and draws 
the lips of the wound farther asunder than bcfol'e. Seo 
GUMS. 

TRAGEDY. Sec PoETRY . 
'rRAGIA, a genus of the monrecia hfandria class of 

pl~nts, without any ~owcr.pe~als; its fruit is a \'cry large 
tr1coccous ~apsule of a roumlish figure, containing single 
and roundish Sl'C'ds. Thne are 8 species. 

TRAGOPOGON, goat's.beard, a genus of plants of 
the ~lass syngenes1a, ant.I the order polygamia requalis; 
and rn ~he natural system ranging unckr the 49th u1·der, 
compos1tre. The t·eceptacle is naked, thr calyx simple, 
and the p~p:pt.1s plumose. There a1·e 14 speries; of which 
two al'e Br1tisl1, the pratcnsi l. and porifolius. 1. The 
1n·atensis, or yello\v goat's.beard, has its cal) xes Nfual 
with the florets, and its lea\·es entire, Jong, narrow, scs· 
sile, ant] grassy. In fail· weathel' tliis plant oprns at 
sun· rising, and shuts l.irtwec>n 11ine and ten in tile morn
ing. The roots are conical am.I esculent, and are some
times bnilcd and servrll up at tablr like asparagus. It 
gl'ows 011 meadows. 2. The 1w1·ifolius, 01• JJUr·ple goat's· 
beartJ, hao; the calyx longtw than the radius of the floret; 
the flowers are la1·ge, purple, singlt•, and terminal; and 
the leaves long, pointed, and bl~1eish. The i·oot is long, 
thick, and esculent. It grows Ill me-adows, and is culti
!atetl in gardens under the 11~me of salsafy '. · -
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TRAJECTORY, a term often used, generally for the 
path or any body m!wing either in a void, or i11 a medi
um that resists its motiou; or even for any cul'Ve passing 
through a given numl>el' or points. Thus Newton, 
Princip. HU. t. 1n·ub. 22, }lltl'(lOSes to <lescriltc a trajec
tory that shall pass tlu·ough five given points. 

'l'nui:.cTollY of t£ comet, is its path Ol' orliit, or the 
)inc 1t dl'sCl'ibcs in its motion. This path, Hevclius, in 
]1i" Comctog1·aphia, will liave to be ve1·y nearly a right line; 
but 01'. llalley conclulll'S it to be, as it really is, a nry 
erce11h·ic elli11sis; though its place may often be well 
computed on the supposition of its being a pa1·abola. 
Newton, in p1·ob. 4 l or hi!:> :311 book, shows how tu deter
mine the t1·~1jcct1Jl'Y of a comet from three ol.lservations; 
and in his las1 p1·op. how tu correct a trajectory grnphi
cally 1Jesc1·ihctl. 

'fH.Ai\11\1.F~LS, in mechanism, an instrument used lly 
artificers fo1· <lt·awing oval., upon boai·Js, &c. One part 
of it consists of a cross with two g!'onvcs at 1·i.~ht angles; 
the othe1· is a Ucam Cal'l'ying two pins which slitlc in those 
gruves, and also the descrilling pencil. All the engines 
for tul'lling ovals are·constructetl on the same pl'inciples 
with the t1·a111mels: lhc only c..liffcrence is, that in the 
trammels the boal'{l is at J'Cst, and t11e pencil moves upon 
it; in the tul"lling engine, the tool, which supplies the 
vlacc of llie pencil, is at rest, and the boa1·<l moves 
against it. See a demonstration of the chief prope1·tics 
of th<'sc iusfruments IJy Mr. Ludlam, in the l:.hilos. 
T1·a11'J. vol. 70, p. S78, &c. 

TuAMlIEL-NET, is a long nrt, wherewith to take fowl 
by night in champain couutl'ics, much like the net use1l 
for the low hell, both in shape, bigness, and mashes. 
To use it, they spread it on the g1·ou11d, so that the nether 
or furtl1e1· e11d, fhte<l with small plummets, may lie l<H)SC 
lhcreon; tlwn tlio other pa1't heing bol'ne up by men placed 
at the l'ul'e 1~nds, it is thus trailed along the g1·ounil. At 
each side are canied g1•eat blazing lights, by which the 
birds al'C raised, and as they rise under the uet they are 
taken. 

TRANSCENDENTAL, or TnANSCE'<DANT, some
thing <'levatt•ll or misc<l aborn othn things, which pas
ses ant.I t..anscrnds the nature of other inferior things. 

'l'ranscc111.kntal fjllant.itirs, among geometririans, are 
indrtern1inate ones, or such as cannot lie fixed, or ex-
1u·rsse<l by any ro11sta11t ctprntion; such are all transcen
dc11tal ru1·vcs which cannot be dcfinc<l lly any algebraic 
equation, 01• which when expressed Uy qn equation, 
om· of t(u_· trJ'mS thereof is a variable quantity. Now 
whrrens al.~rbraists use to assume some general letters 
or 11111nhrrH, fo1· tile quantity sought in these tran
SCN1tlrn11:1I 11roblcms, l\11·. Leibnitz assumes general or 
indcfiuitc eq11atio11s for the lines sought; e. gr. putting :x: 
and y fo1· th1· al.Jsciss antl ortlinatc, the equation he uses 
!01· a Ji1w sou.~lit is a + b.x+cy + exy + fxx+ gyy, &c. 
= O, by the lirljl of whkh inclctinite equation, Le sct>ks 
U11· la11.~('11f: aml by co111pn1·i11g the l't'Sult with the given 
JH'OJlr1·1y of tangruts. In• finds tile ' ' alue of the assumed 
let11·1·1;, a. b. c. d, &c. aaJ thus tlcflnes the l'<1uation of 
the line sought. 

Ir tlu~ <·omparison above.mentif}netl doei;i not proceed,,. 
11(' prn1101111crs thr li11csought not to be an alge!Jrnical, but 
a tl'an~r· · nllc11t:ll one. This supposed, he go <'s on to 
ii.nu t~c s11ccics of transccndenry; foi· so1ne tnrnsccnden: 
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tals depc111l on tbe general d'ivisiou or section of a ratio, 
or upou the logal'itbm~; othe~, upon the arcs of a cfrcle; 
and others, on more indefimte and compound enquiries. 
He thet'cfore, besides the symbols x and y. assumes a 

~~i~c..l~tt~1:;e \~::~~~ ~oet~~!~sa t~:n!~.~~l~c;l1t1~t~~~a~o~~~~tJi~~ 
sought, from which he finds the tangent, according ti) 
the tlilfcrential method, wl1ich succeeds C\'en in transcen
dental quantities. The result lie co!11pares witlHhe gh·en 
propertirs of the tangent, aud so tl1scovers, not on1y the 
value of a, b, c, d, &c. but also the pa1·ticular nature of 
tbe transcendental quantity. And though it may some~ 
times happen, that the seve1·al transcendentals are so to 
be mac.le use of, and those of dilferent natures too, one 
from one another; also, though thcl'e are transcendents 
ot' transcendentals, aml a JH·CJgrcssion of these in infini
tum; yet we may be satisfiell with tlie most easy and use
ful one; amt fur the most pat·t, may have recout'sc to some 
peculiar artifices for shorte11i113° the calculus, and re<luc
in,g the pro!Jlern to as simple terms as may !Jc. 

'fhis method bciog applied to tile lrnsincss or quadra
tures, or to the invention of quadratics, in which the pro
pel'ty of tile tangent is,alwa)S gh'en, it is manifest, not on
ly how it may lie discovered, whether the indefinite qua. 
drature may be a)gebt·aically impossilllc; but also, how, 
when this impossibility is discovel'cd, a transcendental 
quadrafrix may be round, which is a tl1in.~ not before 
shown. So that it seems that gemnetry, by this methotl~ 
is car1·ict1 inHnitcly beyond the bounds to which Vieta 
and Des Carles IJ1·ouglit it; siuce, by this means, a cer
tain and general anal) sis is esta!Jlished, which extends 
to all prohlcms of 110 certain degree, and cunse'}ucntly 
uot comprehc11detl within algebraical equations. 

Again, in ol'tl~1· to ma1.rnge tt·ansce111.lrntal problems., 
whenever the b11s1ne~s of tangents 01·quad1·a1un.s occurs, 
by a calculus, tliere 1s hutlly any that can be imagined· 
shorter, mot·e advantageous, or more universal, than 
tlie t.lifferential calculus, or analysis of indivisibles and 
infinites. 

By this methodt we may explain the nature of trans. 
ccn<lental lines, by an equation; e. gr. Let a be tliQ
at·ch of a circle, 4n<l x the nn·sed sine; then will a= 

sdx 
.; £x _xx; and, if the ;irdinate of the cycloid is y, then 

willy= v'2x-xx+.; £xs'!:..cx; which equation per

fectly e~presses the re]a~ion between the ordinate y and 

~1J:iJ~1~~;sb:,u:~~ 1~~~1~t~td~ll the pro1m1' ties of the cy-

Thus is the analytical calculus extended to tliosc Jines 
which have hithe1·to been excluded; fur 110 otl1c1• reasoi,' 
but that they were thought in c· ap:lble or it. 

'l'RANSFOR!\IATJON ef Eq1tatio11s, i11 algebra, is 
the cha11g111g rquatwns mto otheJ's of a c..liffcrent form 
but of equal v~lue •. This operation is oflcn ncccssai·y, t~ 
pr~p~l'e equations to~ a mol'e easy sulnliun, some of the 
irnnc1pal cases o~wluch are as fulJ 1n~· : 1. 'l'he signs ol' tile 
~oats of a~ equation arc cha~ged, '1 z. the positive routs 
mtn negative, ~nd the n~gatn e i·oots into positive ones 
by only changrng the signs of the 2d, 4th, ond all th~ 
other rven terms of the equatiun. Thus the routs of ti 
equation ~·-x•-I9x'+49a·-so -:' o, are .+ 1, +i) 
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+ 9, - 5; wliereas the roots of the same equation bav· 
ing only the signs of the 2d and 4th terms changed, 
viz. of x• + xJ-19X'2-49x-30 = o, arc-1,-2, 
-3, +s. 

2. To transform an equation into another that shall 
have its roots greater or less than the t'oots uf the pro
JlOScd equation l.ty some given difft·rence, proceed as fol
lows: Let the proposed equation be the cubic X 3 - ax2 

+bx - c = O; a111l let it be rcquireU to transform it into 
anothc>r, whose roots shall be less than the l'Oots of this 
equation by some given llifference d; if the 1·out y of the 
new equation must be the leds, take it y = x - d, and 
hence x = y + d; then, instead of x and its powers, 
substitute y + d and its power·s, and there will arise this 
~ew equation 

(A) Y' + 3d'!J' + 5tl'y + d• l 
- ay' + 2~~y +a:i; ~ = o; 

- cj 
whose roots are less than the roots of the former equa
tion by the difference d. If the roots ol' the new equa
tion had been required to be grcate1· than those or the old 
one, "e must then have substituted y = x + d, or x = y 
-d, &c. 

s. To take away the 2d or any othe1• particular term 
out of an equation; or to transform an equation, so that 
the new equation may want its 2d, 01· Stl, at· 4th, &c. 
term of the given cq nation x 3 - axi + bx - c = O, 
"'hirh is transformed into the equation (A) in the last 
article. Now to make any term of this equation (A) 
vanish, is only to make the co-efficient of that term= O; 
which will form an equation that will give the value of 
the assumed quantity d, so as to produce the desired effect, 
"fiz. to make that term vanish. So, to take away the 2<l 
term make Sd - a= o, which makes the assumed quan· 
tity d = ta. To take away the Sd term, we must put 
the sum of the co-efficients of that temr = o, that is, 
Sd• - 2ad + b = o, or 5d2 - 2ad = - b; then, by re
solving this quadratic equation, there is found the as-

sumed quantity d = ja + jv a'- sb, by the substitu
tion of which for d, the Sd term will be taken away out 
ot' the equation. 

From whence it appears that, to take away the 211 term 
of an equation, we must resolve a simple equation; fot• 
the Sd term, a quadratic equation; for the 4th term, a 
cubic equation, and so on. 

4. To multiply or divide the roots of an equation by 
any quantity; or to transfol·m a given equation to ano· 
ther, that shall have its roots equal to any multiple Ol' 

submultiple of those of the proposed equation. This is 

done by su~stituting, for x anti its powers, If,; or py, and 

their powers, viz.if- for x, to multiply the roots by m; 

and py for x, to divide the root by p. • 

Thus, to multiply the roots bym, substituting~ for x in 

Orn proposed equation, 

x"- "x"- 1 + bx"- 2 
&c. =01 and it becomes 

JC._ ay•-1 + by•-2 &c. =O; ·m: mn-1 ·m.n-2 

..... ~ .. 
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01• multiply all by mn, then is 
yn--:- am.yn-1 + ~miyn-2 - cmcyn-.1 &c. = o, 

ai~ equatwn that has ~ts J'oots equal tom times the roots 
of tile proposed equatwn. 

In like manner, substitutin.<; py for x, in tho proposed 
cc1uat10n, &c. it becomes 

Y"_ay•-1 + by•-2 - cy•- 3 &c. = 0 
p ]J~ p3 J 

~~s:zi"~'.~a~i~l;1a~i~~~e~sb~o;'.s equal to those of the pro. 

From whence it appears, that to multiply the roots of 
an equation b~ any quantity m, we must multiply its 
trn.11s, bcg1nmng at. the 2d. term, respecti"cly by the 
tu11~s .of the geometncal series, m, m2, m.3, m4, &c. And 
to d1vnle t.h~ l'O?ts of an equ~tion hy anyquantityp, that 
we mustd1v1de its terms, beginning at thr 2d, by tliecor
l'espon:ling terms of this series p, p', pl, p4, &c. 

5. And sometimes by these transfot'mations equations 
are cl.eared. of fractions, or P.ven of surds. ~l1J111s the 
equation - x•- a.x> v'p + bx - cvp = 0, by putting 
y = Xvp, Or mult1pl}ing the tel'mS from the 2d, by the 
geometr1cals v'p, p, pv'p is transformed toy' -apyz + 
bpy-cp' = o. 

6. An equ~t1on, as x 3 - axi + bx - c = o may be 
transfo1·med rnto another, whose root shall be the rccipl'O-

cals of the roots of the given equation, by substituting..!. 

for x; by which it becomes 2. - ~ + ~ - c = o; 0~, 
'Y' Y' y 

multiplying all by y', the same becomes cy' - by> + ay 
-1=0. 

TRANSIT, in astronomy, signifies the pass•geor any 

fi~:n~~o~usitnb:ar~rc~~:1~ ac:~:~~n;ta~~ 0~0~~~1~u~~:r"~n~ 
J•lanet. 

TRANSIT INSTRUMENT. See OBSERVATORY. 

TRANSITION, in i•usic, the softening a diajunct i•· 
terval by the introdurtion of intermediate souuds. Jn 
!1armony,, transition h; the changin.i; the genus, or mode, 
m a sensible but regular manuer. Thus, when in tlie 
diatonic genus the bass moves iso as to rrquire in the parts 
the introd.uction of a minor semitone, it is a cl11·omatic 
transition; and if we change the tone by favour of a di· 
minished seventh, it is an enharmonic transition. 

'l'RANSMISSION. See OPTICS. 
TRANSMUTATION, in geometl'y, denotes the reduc

tion 01· change of one figure or body into anothrr of the 
~ame area or solidity, but ofa different form; as a triangle 
mto ~square, a pyramid into a parcllelopipefl, &c. In 
drn higher geometry, transmutation is used for the con
verting a figure into another of the same kind and order, 
whose respective parts rise to the same dimensions in an 
equation, admit or the same tangents, &c, Jf a rectilin
ea1• figure is to be transmuted into another, it is suffi
citnt that the intersections of the lines which compose it 
are transfc1·red, and the Jines drawn thrn ugh the same in 
the new figul'e, If ti.Jc figure to be h·ans111uted is cuni
linear, the points, tangents, and other rigltt linrs by mean!!! 
whereof the curve line is to Uc tlclined, must be transfer
red. 

TRANSOM, among huil1lers. <lenntes the piece that is 
framed across a doubl<-ligl1t window. 
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'I'B.UUO)f, among mathematicians, signifies the nne 
of a cr111J.s-staff, or a wooden numller fixed across, with a 
squart wherron it slides, &c. 

'fRANsnM, in a ship, a piece of timber which lies ath
wart the stern, between the two fashion-picc~s, dia·ccUy 
uniter th<' gutH'Onm port. 

TRANSPOR'l'A'l'IUN, the act of conveying or carry
inl' a thing rrom one place to another. 

Tra11s11nrtation is a kintl of punishment, 01· more Jn>O
perly an alleviatlon or rnmmutation of punishment. fm• 
criminals convicted of felony; who fur the first uffcncc, 
uuless it i~ an extraordinary one, a1·e grncrally trans-

tv:~~~), t~11~11~: t!; 1 ~~~~t~~:,~u ~~~o~::c~,~:~\ \~1·~c~~ ~~~l:.~1; 
"'ithin which if they rrturn, they ai-e executed without 
furllwr trial tl1a11 identifying their persons. 

Tu..t.NdPoRTATION of plant.Ii. ln sending plants from 
one cou11tl'y tu anothc1·, great caulions are m·cessuy. 

'l'he 1ila11ts Sl'llt from a hotter countr·y to a colder, 
shoulc.I l>r alwa)S put on bo:lJ'd in the sp1-ing of the year, 
that the hf'at ufthe season may be advancing as they ap-
11ruach the colder dimates; auc.I, on the contrar-y, those 
which :u·l' sent from a colder country to a hotter, should 
be sent in the hcginning of winter. The best wny of 
11a(·ki11g up plants fn•· a voyage, if thl'y are such as will 
not lH"u1· krrpiug out of the earth, is tu have boxes with 
lianclks, filling th rm with earlh, and planting the routs as 
close tugt>thrr as may br; the plants should be set in these 
box<'s th1·ee weeks before they are to be put on board; 
and i11 good weather they should be set upon the deck, 
aud in bad 1·cmoved or tuvcr·etl with a tarpaulin. Jf they 
are goi11g from a hotter country to a coldeJ' onr, they 
must lia\c \'e1·y little moisture; if, on the coutral'y, they 
ar~ goi11~ from a rolc.lcl' to a warmer, th<'y may be allow
ed \\ater more largrly, ancl being shaded from the heat 
of the sun, tl1ry \\ill come safe. 

A grrat 111any Ill ants, however, will live out of the earth 
a cuu.,i1le1·al.lle wlulc; as the sedunu"J, euphol'b111ms, mes
embryanthl•mums, and other succulent ones. These need 
no otht'I' care than the packing thrm up with moss in a 
closl' box; ant.I therr should be a little hay put between 
th• m, to p1'<'Hnt them from wounding or bruising one 
anutlwr. and hnles bo1·ctl in the buxes to keep them from 
heating and putrrf) i11,i;. Jn this manucr the) will come 
salt> from a \oyagr of two or tlirec, or evrn four or five 
muntlls. Sr\ eral tr·ces also will come safe in the same 
mannrl'; taking tlwm up at ast•ason Ytheu they ha,·edune 
griming, and J1a<ki11g them up wilh moss. Of this sort 
a1·p ura11grs, olivt•s, cape1·s, jasmines, and pomegranate
tr<'t'S. Tile.lit', ;md many otl1e1·s, are a111111all~ brought 
ovt·r to us fl-11111 Italy; ant.I, though they are three or four 
muutli!"i in tile passage, sfl<lom miscarry. The best \\ay 
of ..,1•nd111g OH'I' &eC'tlli, is in lhei1• natural husks, in a bag, 
or Jl;u kl•d up in a gounl-shcJI, keeping them dry, aud out 
of1111' \\a\· ol' Hr·min. 

TllA1'SPOSITION, in algebra, the bringing any term 
of an t'fpnHion o,·r1• to the other side. 

TltA.NSUilS'J'ANTIATIOll<, in theology, the co11ver-
1iun or change of the substance of the b1·ead and\\ 111e in 
the t•urhari..,t. into the hotly and blnud of Jesus Christ, 
~hidt thl' llomii,h chul'C'h hnltl. i"i wrought by the consc
rra.tion nfll1e prit•st. Tliit1 is a maiu puil)t i11 tl1 r Ro111h!ih 
nligaon, and i• r•Jccted by the protestants, the former 
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maintaining the transubstantiation to be the real, the lat
ter only figurative; interp1·eting the text hoc est co~pus 
meum, " this signijies my body:." but the council of 
'rrent stood upst1·c11uously for the hter·al sense of the verb 
est, and say expresscly, that in tr-ansubstantiation the 
body and blood of our Lord Jcsns Christ are truly, real
ly, and substantially, under the species of l>l'ead _and \\me. 
The contl'ovef'sics about this point are almost mnume1·a ... 
ble. 

TRANSVERSE MUSCLES, in anatomy, are cer
tain muscles arising from the transverse processes of the 
H1·treb1·00 of the loins. See ASATOlIY. 

'l'ltAPA, a genus of the tetrandria mnnogynia class ~f 
11lants, the corolla whueof consists of four· petals, vert1 ... 
cally ovated, and larger than the cup: the fruit is a hard 
osseous C?.psule, of an oblong oval figul·e, containing 011-
ly one cell, and al'med with four sharp thick spines! pla
ced op1>ositely in the midtlle of the sides, and pointed; 
these before were the leaves of the calyx: the seed is a 
covered single nucleus, of an oval figure. There are two 
spel'ies,aquatics. 

'J'HAP1£ZIUM, in geometry, a plane figure contained 
under four unequal right lines. t. Any three shies of a 
trapezium taken togethel', arr greater than the thil'd. 2. 
The two diagonals of any h'tlpezium, divide it into four 
proportional triangles. S. If two sides of a trapezium 
are parallel, the rectanglo under the aggregate of the pa
rallel sides and ot1e-hall" thei1· tli.!ltance, is equal to that 
trapezium. 4. If a parallelogram circumscribes a trape
zium, so that one of the sides of the pal'allelogram is pa
rallel to a diagonal of the t1·apezium, that Jli1l'allclog1·am 
will be the dou~le nf the trapezium. 5. If any t1·apezium 
has two of its opposite angles, each a right angl~, and a 
diagonal is dra\\ n joining th-.::se angles; and if from the 
othel' two a11gles are drawn two perpendiculal'S to that 
diagonal; the distances from the f'cl•t of tl1ese prrpendicu
lars to those 1·ight angles, i·esprctinly taken, will be equal. 
6. If the sides of a traprzium arc each bi'"icctcd, and the 
points of bisection are joined hy four right lines, these 
lines will form a parallelogram, which will be one-half of 
the trapezium. 7. If the diagonals of a trapezium are 
bist·cted a111l a right line ju in-, these p 1intq, the aggregate 
of the squares o~ the sides is rq11al to the a,g"grrgate of the 
~quBl'es of the dia,i;onals. together with fuu1· times of the 
square of tlae riglit line joinin!; tile point of bisrction.. s. 
111 a11y trapezium, the aggregate of the tliagunals is less 
tli~u the aggregate of four l'ight li11rs clrawn from any 
J~~~~l'~l'xcept the intersection of the diagunals) within the 

TR.H'S. See Rocxs, /Jf'imiliiie. 
TN.~ VERSE, 01· i'RANSVERsE; in grneral, denotcg 

sometb111g ll1at goes athwa1'l anuthitr; that is, Cl'OSsrs and 
cnts 1t ubhqurly. 

. H~~1C(' , to t1·a\'Crse .a piece ordnance, among gunnrrs, 
s1g111hes tu tul'll or pumt it whicb way one 11lea:,es, upon 
the platform. 

Jn f1wt1fic.l t ion, tranrse denotes a trench \\ith a little 
parapl't, ut• bank nf ra1·th, thrO\\ n perpe11dicult1.rlJ acr11 .. 1 
the moat~ 01· .othl· ~·. work to p1·cvt•nt the t'lll'ln) 's cannon 
f1.'om •·ak1_11g 1~. I hese tra\erst·s may be from twehe 10 
e1gliter11krt ,111 Ot'll.cr to be cann110-1>l'ouf; and tlu.•ir hri lit 
al.lout six nr seven lret, or JOtu·e it thr pl.in• i'i c>Xpci-.t•;? to 
any ewmeucc. J\ual tu 1•rcse1·vc a comauuuicatiun, a pas-



-sn;2;c of about fi \1C or six feet wi1le must I.Jc l eft at one cud 
uf the tl'a\'Cl'Se, lf any l>art of a WOl'k, thus sJiut in l.Jy 
one or mor·e traversrs, is likdy to Ue defended by the 
mnskcti·y. it will be proper tu add to the traYc1·srs one 
01· more footl>a11ks within tl1r dl'l'cncc, for the troopJ to 
mount on \\hen tliey want tn fhe over the traverse. 

TllA\' ER'iE. S r c NA\' IGATJON. 

T1uv£H.sE, in law, s ignifies Sf) metimes to deny~ some
times to u''c1·tlirow or undo a d1ing. or to put one to 
p1·0Ye some matter; much use(l in answCl's to bills in chan
cery: or it is that whi r h Ilic defendant pleads or says in 
liar to avoid the plaintiff's I.Jill, either Uy conl"esSing and 
avoidiug, or by tle11ying and traversing the material parts 
thereof. 

rl'RAVBRSE A.N INDTCTHEN"T, is to take {.i ssue upon 
tlte cl1ief matter, an<l to contradict or deny some point of 
it. A frave1·se mwst l>c always mat.le to the sullstant ial 
})at·t of the ti!le. " rli ere an act may indifferently be in
tended to br. at onr. <lay or at. another, thc1·e tlie day is 
not traversable. In an action of trespass gen r rnlly, 
the <la)' is not matel'ial; though if a mattrr is dnnC' upon 
a val'tirular day, there it is material an<l travet·sable. 2 
Roll',R•p. 37. 

TRAVESTY, or TRAYESTI, a French term, derived 
from the verb travesti1·, to <lis~uise onn's self, or to ap-
11ear in masq11nade: and hence, traYesty is applit'd to the 
tlisfiguring of an author, or the translating him iuto a 
style aml mannet· different from his own, IJy which means 
it becomes difficult to know him. 

TREACLE. See SUGAR, &c. 
Tll~ASON, in law, is tlividetl into high treason and 

petty treason. I:Hgh treason, as com11rize<l under the 
famous high treason act, as it is callc<l, or the statute 
25th Etlw. HI., is divided i·nto seven heads. 

1. 'Vhen a man compasses ot' imagines the tleath of 
the king. queen, or the heir appal'ent, he is guilty of 
11igh treason. But as this compassing or imagining is an 
act of the mind, it cannot be pl'oved unless demon . .,tratcd 
by some overt (or open) act. To conspire to imJll'ison 
the king, and to assfmble company for the purpose, to 
procul'e arms and ammunition with the intent to kill him, 
orcHn taking any mea.o;;m·cs to put such designs into exc~ 
cution, as consulting of the best means of putting him to 
death, are overt or open acts. 

2. To violate the queen-consort, the king's eldest 
.Oaughter, or the wife of the heir· apparent, is high trea
.son; and if both p:wties eonsent, they are alike guilty. 
'I'his is to guard the Ulood 1·oyal from pollution, so that 
to violate a queen or pl'i11crss <lowager is not treasorl. 

s. lf a man levies war against the ldng in his realm, 
lie is guilty of high treason. This may Le <lone un<ler 
pretence uf J'C(fressir1g grievancl's, as well as to dethrone 
the king. An insunertion with the avowed design of 
ilestroying aJI inclosurcs, all b1·othels, &c. is likewise 
treason; tJwugh a tumult to tlestroy a11y pal'ticula1· in
closure or lirothrl would only amount to a riot: but in the 
fl'rst iustance, the universality of the design reuders it 
lligh treason. A me1·e conspii-acy to levy Wal' is not 
treasu11, unless the design is particularly pointed against 
the king, when it falls under the thst head, viz. com. 
passing 01· imagining his death. 

4. To he an adherent to the king1s enemies in his 
i·ealm, or .aiding them io his realm, 01· elsewhere, is trea-
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son; bu( Oii~ must Uc drmonstratc- rl hy som£'. o\·crt act, ns 
th e t.;h in.; th£'m intrlli~r11ce. sr11t!i11r; }ll'o\"h;ions, s11r-

~~1':1rl~11··ii:' f{, ;'.JI {'i~~~~J,:·1~:;f~;, 1)1l ~~\ll~ :\J)i1 n:~::~l~l j\~· j il!I ~ 11::~ ~.!~~;::?: 
~!i~~~1 ··tto t~,\~. l!~~:~s l~;.~~-~·:11~~1.~>~1~11~r~··:~·~~~\1;1, a~~ .. \ t~'~·:. /~~;~~~~ 
\\ itliout auy open liostilil 1c ~ lH•[WC'l'll th1·i1· nation anJ. out· 
O\Vll, en· any commission frum any niate at war with 
Great ll1·i1ain; also aiding our O\\ 1r follow-subjects in 
rel1cllion at home; ai·c l.Jull1 t1·caso11:-,; but lo r·rhcrc a re. 
lie.I Jll'd out l)f the kingdom is nol, Aud ii' a 11('1·su11 
thi-01,gh force. 01· fear is obliged tu join the 1·l'bels, pro
vided li e leans them at the fit·~t safe nppodunity, lrn is 
not guiliy. 

5, Counlel'fciting the great or JH'h'y seal is likewise 
high tl'caso n. 

6. Count.er~eit i ng the king's monry; or IJl'inging l'al.;e 
and r ou nl crfr1t rnouey into the 1·ealm, nnd knuw111,; 1t to 
be fal r,c, uttering it, is the sixth Sjll'Cics of fre.L!-!·111. 
Coun te1·feiti11g_ it is of itsrlf tl'ea~ou, without 111.1ki11g 
paymrnt with 1t; and if tile mintc1·s altc1· the legal starHI· 
and ol' gold and silver, it is tl'eason. As to importing 
foreign cou11tc1{t'it money, it isheM that uttcl'iugit \\ilh· 
out i111po1·ti11g it is uot ,,·it11i11 the statute. 

7, 'l'lil' sc,·euth and last species of treason mu.ler this 
statute i s, if a rnan Hla)' S tlw clnrncellor, ti·r.lsurcr, 111· 
til l' k111g'~jtis ti t' l'S o(' rithel' Of the l.Jc11chrs, justiies.iu 
e:yre, 111· justices of assize, allll aJI othe1· justices ass1.:;n· 
etl to hear anti determine, lieing in their places <lu1·ing 
theit' oflices. This extends only to killing them, and not 
to wnunding and assaulting them. 'file l>a1·ons uf the 
excheque1· a1·e not speriHcd as within tho act, but by the 
stat. 5 Eliz. c. 18, and 1 W. a11d .M. c. 21, tile li1rd 
kN'Jll'J· 01· comniissioncrs of the gr·cat seal are within it. 

'J'l11•re a1·e other treasons, not com prized under this act, 
"hicl1 may be tlivided into three hr ads: 1. Sucl1 as relate 
to papists. 2. Such as relate to lal.sifying the coin or 
other ruyal signa.tures. 3. Such as relate to securi11g the 
p1·otcstant surcession in the house of llanovCI'. 

F'ol' tl1e first see PAPISTS. F01· tl1c second sre CotN· 
AGE. 

8. By the stat. 1 Anne, s. 2, r. 1 I, if any i1erson shall 
enckavour lo drp1·i,-e 11r hinder any pei-so11 being the 
next i11 succession to the nown, arconling to the limita. 
tions of the act of settll'mrnt. 1'1·om succeeding to the 
crown. and attempt the same l.Jy any O\' fl't act, such of· 
fence shall be higli tl'cason. And by srn.t. 6Annc, c. :-. if 
any ve1·son Li)· \\l'itingor printing ruaintains and affirms 
tliat any 1wr:-.ou ltas any rigl1t or title to the cr0\\.11 of tl1is 
realm, otlin" ise than acc.:01·,ling to the art of sPttlemcnt; 
or that tl1r kings of this rf'alm, '"'ilh tlicauthorily of par .. 
Jiament, al'I' not able to make )<\ws and statutes to bind 
the crown and t\ie tlescent lhcrcoJ; sucJ1 person sllall be 
guilty of high treason. 

Tile punishment for this crimr is \'rry severe; that the 
criminal shall be draggc·d ou the ground to the place of 
executi on. though a sierlg(> is no\\ :.I lowed through lrnma
nity, and br hanged and cut do\\ n r.liH. liis rntrails t<tken 
out and llur11ed 1.Jcfore his f'acr. lii.i; lu·ad rut off, and hiR 
body 'J.ll•\l'lcrrd. The punishment fur· coining is, how
ever, more mild. 

TREASON. 111isprision of. Thrrr is Jikr\\isr a mispri
sion of treasvn, whiclJ is the cqncealing tl1c kno\\lcdge of 
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treason without assenting to it, 1 and 2 l'h. and Mary, 
c. to. The stat. 1$ Eliz. c. 2,. enacts, that .th~1se wl~o 
forge foreign coimJ not cu1-re11t m Great Br1tarn~ the1r 
aiders, abettors, and procurers, shall be all i;udt_y of 
mistll'ision of treason. The pu_nishmrnt fo~ this cr1~e~ 
which is a degree lower than l11gh treason, 1s loss of the 
profits of lands for life, forfeiture of goods, and perpetual 
imprisonment. 

'l'nEASON, pctit (which is an aggravated degree of 
mu1·der), acco1·ding to the stat. 25th Edw. III. c. 2, may 
ha11pen tlll'ce ways; by a servant killing his. master~ a 
wife her husband, or an ecclesiastical person lus super101• 
to whnm he owes faith and obedience: a servant who 
kills his master, whom he has left upon a grudge conceiv
ed while in his service; for the intention was formed 
while the relation subsisted: so if a wife .is separated a 
tnensa & thoro, the viuculum matrimonii is not dissolved; 
and if she kills her huslJand after the <lirnl·ce, she is guilty. 
Ami a clergyman owes canonical obedience to th~ bishop 
who ordained Lim, to I.Jim in whose diocese he 1s bene
ficed, and also to the metropolitan of such suffragan; am\ 
therefore to kill any of these is petit treason. The pun
ishment is, for a man, to be drawn and banged; for a 
woman, it was to be d1·awn and burnt; but this barbarous 
act is now 1•epealcd, and the punishment made similar 
to that of tho men. rrlicy, thefr aido1·s and abettol's, arc 
deprived the benefit of clergy. 

'l'REASlTRE TROVE, is where any money or coin, 
guhl, sih•cr, plate, or bullion, is .hidden in the ?arth,. 01• 
other pl'ivate place, the owner berng unknown; m wl11ch 
case, the treasure bl'longs to the king, or some other 
who claims by tho kiug's g1·ant, or by prcscrjption. 
Brae·. Lib. s. But if he that hid it is known, or artcr
wa1·ds found out, the owner, and not the ki11g, is entitled 
to it. I Blark. 295. If it is found in the sea, or upon the 
ea1·tli, it dues not belong to the king, but to the finder, if 
nu ownc1· appears. Illack. 295. 

TRl':ASURER, an officer to whom the treasure nf a 
prince. or corporation, is committed to be ke11t, and duly 
dispus~d of. 

The l11rd high treasurer of Great Britain, or first 
commi'isium•r of the trcasu1·y when in commission, has 
under his charge and gove1·11ment all the king's reYenue, 
which is kt-pt in the excl1equer. He holds his place dur
ing llir king's pll·as11rc, being instituted by the deli\·cry 
of a\\ hite staff to him: he has the check of all the orti~ 
CH'i employed in collecting the customs aml other royal 
1·cvt•1111t•s; and in his girt aml c.lisposition ar·e all the oOi
ces 111' th<' r11i;t11ms in the several ports uf the kingdom; 
csdwat1•rs iu every coun1y are nominated by him; he also 
m"krs l"aS<'R of the lands belonging to the crown. This 
ofti,.1· is now always executed by a commission, who are 
entitled, .. I lie commissioners for executing the office of 
loi-d hit.;h trras11rr1·," and the fil·st commissioner is com
mon/.' prime minister. 

'J1hr1•(• is, hl'sillcs tile lord treasurer, a treasurer of 
the king's household; ,.,.ho is of the privy counril, and, 
l\ilh the comptroller and steward of the ma1·shalsea, has 
g:rl•at {lO\\'l'l'· 

'l'o these may be added the treasurer of the navy; as 
also the ti-casurer of the king's chamUrr, ancl of the 
wa1·drobe; and most corporations throughout Ille kins· 
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dam have treasurers, whose office is to receive theil' 
rents, and disburse their common expenseir;. 

The treasurer of the county is an olficer that keeps the 
county-stock, in which office there. are two in er~ry 
county; who are chosen by the ~iaJor part of the JUS· 
!ices of the peace at Easter-sess1011s. They ou~ht to 
baYe certain estates in )ands, or to be worth 150l. rn 
personal estate; and are to continue. in. their office only 
for· a year, at the end whereof, or w1tbrn ten days aft~r 
tile expiration of the year, they. must account to their 
successors, under certam penalties •. The. county.st~ck 
which this officer has the keeping of, ts r-a1sed by ratmg 
every parish annually; and the same is from time to time 
disposed of to chal'itable. uses, towards _the relief of 
maimed sol<liers and mariners, prisoners m the county 
gaols, paying the salaries of gove1·nors of houses of COl'· 
rection, and relieving poor alms-houses, &c. 

TREE. See FoREST TREES, PLANTING, PLANTS, 
TIMBER, &c. 

TREFOIL. Se.e TRIFOLIU.f. 
l'REMELLA, a genus of plants of the class of cryp

togamia, and natural orde1· of alg::e. It is a gel~tin?us 
membranous substance; the parts or the fructdicalwn 
scarcely visible. There are 1 l species, of which five 
are indigenous; the nostoc, lichenoides, verrucosa, he
misphcl'ica, and purpurea. J. 'rJ1e nostoc, 01· jelly rain 
tt•emella, is found in pastures and by the sides of gravel
waJks in gardens after rains; not uncommon in spring, 
summer, and autumn. It is a mcmU1·auaccous, pellucid, 
and gelatiuous substance, without any visiUJe root; of a 
vellowish dull green-colour; assuming various forms, 
either l'OUnd, angular, plaited or J'o!ded together irregu
larly, like the intestines, or a pocket handkct·chiof, all 
inch or two, 01• more, in diameter: soft to the touch when 
moist; hut thin, membl'anaceous, and brittle, when <lry; 
an cl of a black fuscous colour. The ancient alehemists 
called this vegetable the flowers of heaven, and imagined 
that from it they should procure the universal meustruum: 
but all their researches ended in discovering that by 
distillation it yielded some phlrgm, volatile salt, and 
empyreumatic oil. It has been extolled in wounds, ul
ce1·s, &c. hut no regard is ever paid to it by judicious 
practitioners. Dr. Darwin says, he has been wt'IJ in· 
formed that this tremella is a mucila,ge voided by he1·011s 
after they have eaten l'rugs. 2. 'I'he lichrnoi<les, or 
transparent trarnella, is erect, tJlane, margin cul'led, Ja
cinulated, and Urown. It grows on ht>aths and in woods, 
&c. S. Verrucosa, or warty tremella, is tubercular, solid, 
wrinkled, roundish, and resembling a biac.ltler; it is of a 
blackish yellow. It gr·owns on stones in rivulets. 4. 
Hcmispherica, ot• sea tremella, is scattered among con
f'ervre, fuci, &c. 5. Purpu1·ea, 01• pu1·ple tremella, is 
glolrnlar, sessile, solita1·y, and smooth. It gt"<iws 011 
ditch -banks about Loudon. 

TREMOLITE. This mineral is found chiefly near 
St. Gothard, in Switzl'l'land; an<l takes its name from 
mount 'frcmula, '' herC' it was first obsc1·ve<l by Saus811rc. 
It occ:ul's massive and in CJ'JStnls. The primitive form 
of its Cl°}'Stals is a rhomboidal prism, \\ hl)SC sides are in
clined to each other at t1.ngJes of 12G0 52' 121

' and 530 7' 
48''·. It usually t~crurs in four-sidt•\I Jll'il.!ms, tC'r·minatetl 
by d1h<'dral sumnuts: and not u11fre1p1ently the two acute 
edges, or all the fou1· a1·c truucatctl. '.l'cxlure ratliatccl. 
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'f'l'•gmcnts splintery. Specific gravity from 2.9 to s.2. 
Fibres easily sepa1·ated, so that it appears soft, yet it 
scratches glass. Plwsphoresces very readily wlrnn stl'Uck 
m• rubbed in the dark. Before the blowpipe, melts into 
a white scoria. Werner divides thi• species into three 
sub-species. 

A specimen of tremolite analysed by Klaproth, con· 
iained 

65.0 silica 
Sl.O lime 
0.5 magnesia 
0.5 oxide of iron 
6.0 water and carbonic acid. 

100.0 
A specimen of this mineral from the castle-hill of 

Edinburgh analysed by Dr. Kennedy, yielded 
51.5 silica 
32.0 lime 
0.5 alumina 
0.5 oxide of iron 
8.5 soda 
5.0 carlJonic acid 

98.o, with some traces of magnesia 
and mm·iatic acid. 

Bournon has shown that the property which the tre
inolite has of phosphorescing when rubbed, is owing 
to the presence ofcarbonat or lime. 
TR~;MOR. See MEDICINE. 

TRENCHES, in a siege, are ditches made by the 
besiegers, that they may approach more securely to the 
place attacked; on which account they are also called 
Jines of approach. The tail of the trench is the place 
where it was begun, aud its head is the place where it 
ends. 

Trenches are also made to guard an encampment. 
The trenches are usnally opened or brgnn in the night

time, sometimes within musket-shot, and sometimes with
in half or whole cannon-shot of the place; generally about 
500 fathoms. They arc carried on in winding lines, 
nearly parallel to the works, so as not to be in view of 
the enemy, nor exposed to the enemy's shot. 

The workmen employed in the tl'enches are always 
supported by a number of troops to defond them against 
the sallies of the besieged. rrhe pioneers, and other 
workmen sometimes work on their knees, and are usu
a1ly covered with mantlets or saucissons; and the troops 
who support them lie flat on their faces, in order to avoid 
the enemy's shot. On the angles or sides of the trench, 
there are lodgments, or epaulments, in form of traverses, 
the better to hinder the sallies of the garrison, and to 
favour the advancement of the trenches, and to sustain 
tbe workmen. 

The Jilatforms fu1· the batteries are made behind the 
trenchPs; the first at a good distance, to be used only 
against the sallies of the garrison. As the approaches 
advance, the lrntteries are ht·ought nearer, to ruin the 
defences of the place, and dismount the ai·tillery of the 
besieged. The breach-batteries are made when the 
treoches areadvanrcd near the covert.way. 

If there are two attacks, it will be nrcessary to bave 
iiues of communication, or boyaus, between the two, with 
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places of arms at connnirnt distancrs. The treurhea 
arc 6 01· 7 fcl't high with the parapet, which is 5 feet 
thick, with lrnnquettcs fot· the !o,nldiers to muunt upon. 

The appruarlws at a sirgc arc generally carrird on 
Uf)On the ca11ita}s of lhC' Wot·ks attacked; bcrause the ca
pitals produced ..... or all other situations in the front 
of a wo1·k, the least "xposcd to the fit•c of eithe1· tho 
cannon or musketry; and are the least i11 the line of fire 
between the besieged and besiegrr's batter·ies. .But if, 
from particular circumstances, thrse or otl.el' adva11tagc1 
do not attend the apprnaclies upon the. capitals, they are 
by no means to be 111·rrt•r1·ed to other· positions. 

The ti·enches of commuuication, 01· zigzags, are 3 feet 
deep, 10 feet wide at bnttum, and 1 S fed at top, ha Ying 
a berm of one foot, beyond which the eal'th is thrown to 
form a parapet. 

The parallels or places of arms of the trenches are 8 
feet deep, 12 feet wide at bottom, and 17 or 18 feet wide 
at top, haring a Lanquctte of al.lout S feet wltlc, with a 
slope of neal'ly as much. 

The fii·st night of oprning the trenches, the greatest 
exertions are made to take advantage of the cnem)'~ ig
noranre as to thl' side or attack; and they at·e grnCJ·ally 
cal'ried on as far in advance as the til'st parallel, aml 
even sometimes to the complrtion of that work. The 
workmen set out on this dut.}, each with a fascine of 6 
feet., a pick.a.x, and a shovel; and the fasdncs being laid 
so as to lap one foot over each other, leave 5 ieet of 
trench fo1· earh man to dig. 

The usual method of dir·ecting the trenches or zig
zags, is by nbsc1·ving during the day some near ubj~ct 
in a line with the saline parts of the wol'k, and \\l11ch 
may se.Pve as a direction in the night: or if the night is 
not very da1·k, the angles of 1 hi' w1H'ks ma) b1· s»en above 
the hoi·izon; but as bnth these methods arr suUjcct to un .. 
ce1·tainty, the following is propused to answer every 
case: having lai<l <lown the plan of attack, the exact po
sitiuus of the flanked angles of the works uf the front at· 
tacked, and pal'ticular·ly of those most extended lo the 
right and left; mark on thr 1•lan the point of commence
ment for the first portions of zig-zag, the point wltel'e it 
crosses the capital, anti the point to which it extends ou. 
tire otlrel' side of tire capital: this last point \\ill be th• 
commenct!mcnt of the srrond lnancli: then mark off the 
point where this branrh r1•osscs the capital, ant.I its ex
tent on the other side; and tliis will giVP the commc11re
rnent of the third b1·anch; and so 1111 for the othe1·s. 'J'hus 
provided with a plan l'Paciy mal'ked off, it will be v. l"f 
easy, even in the dark.rst night, to Jay down the points 
where tile zig-zags are to c1·oss the capital, and the 
points to whi"h they are to he produced beyond them. 
The first parallel is generally r1111 about600 )ards from 
the place, and ofsurh extent as to embrarl• tlte p1·ol1J11ga
tion of' the faces of all the works which firt' upon the 
t1·enches; and each end has a r~turn of about 50 01· 40 
yards. 

The second parallel is consfrurted upon the same pdn· 
ciplcs, and or the soi me extent, 311 tlie first, at the dis1a11ce 
of about JOO ya1·ds from the salient anglc"J of the rov<·r·t
way. This parallel is usually fo1·ml1 d of gal.lions; ea1b 
w11t•kma11 cart') ing a gab ion. a fascin('>, a shovel, aud a 
pwk ax. After this the trenches al'e usually carried on 
by sap. 
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Th• hal£.puallrls are about !4.o or 150 yard•. from 
thrconrt-waJ, an1l extend suflw1cntly on each sulc to 
emhrace th1· pr11l,mgatio11 of the branches of acove1·.tway. 

'I'lie third paralll'I mnc.it not be ru•arrr than ~he loot ?f 
tht glafiq, or it will tn<\~r the r·irochct l>atter1r"i. It 1s 
grnf'rally made ratht·r '' uler than the other pal'allt•ls. 

l'a' alirrs of the tre11rht'" must not hr 111.:'at'l'I' than 28 
y.rd• frnm the co1r1·t·l\ilJ• or they will be liable to be 
annn}t•tl b~ ltaml-~rt•na1lt·~ . . 

Truojscu, returns of a, arc the elbows and turnrng~, 
wh11 II fo1·111 thr li11t"1~ of approarh, a11d :ue made, as 11ea1· 

as ran hr. pa1·allt>I to the place, to pl'event theit• being 
cnfil•d1•d. 

TttENCHf~s. to mount the, is to mount gum·d in the 
tnnchrs, "hi• h is g1 n•·rall,y done i11 the night. 

'l'u~recues, tu relie"i:e the, is to 1·clievc the guard of the 
trrnrllt'<t. 

'J Ht:NCHBS, to scour the, is to make a vigorons sally 
11p•1n 1hr .i;u;.u·cl ol'the trf·~dws. force tl1rm to give way 
awl <1·dt thd1· ground, dt·l\e awa) the workmr 11, brl'ak 
d •1\\ 11 the p;u·apt'l, fill up the trench, and nail their can· 
n""· 

'fREfriiCHES. counter, ar<' trrnches made againCJt the 
brsit>gt·rs; ''hirh cnw;1·qur11tl) ha\'e their parapt·t turned 
again!-it till' enrmy's app1'<1ad1es, and are enfiladrd from 
61'\l'l'al parts or tht• 11lace, on pu1·1mse to rrndr1• them 
u'<f'h•ss to the enemy, if thry slwultl chance to become 
ma!itr1·q ofthrm; but ll1ry should not be enfiladPd or cont· 
mandrd by an) 111 ight in lhe enemy's possrssiun. 

T1tENC11 ES, to open t!tc, is to b1·rak .~round for the 
pm·1msr of carrying tH1 approaches towards a besieged 
place. 

TllEPANNING. Sec SURGERY. 
TRl!:PI llATION. Ser l\IE01c1NE. 
r1·R~SPASS, is any transgression of the law, under 

treason, felony, or misp1·i!sion of either. Stau11df. l_,I. 
Cor. 38. 

1.'rrspass signifi<'s going beyoncl what is lawful; hrnre 
it follows thA.t t•v1•1·y inju1·ious art i"I, in thr largr sense 
or this word. =~ ti·<•.,pas~. Rut a.s many inj111·ious arts are 
distinguir;hrd hJ pat·tirular namrr;. as trra.:ion, rnurclrr, 
rapr, and othrr namrs. thr lrp;al srnse or thr wnl'tl trrs
pa"s is ronfi1ll'd to surh injurious arts as ha\'e not ac. 
'Juirt'd a parlirular namr. Somr trespass<'s are not ac. 
companil·tl wlth any forrc; a tr<•spass or this so1·t is rallrd 
a fl't'~pass np1111 the rasr: :md Hit' proper l'emedy for the 
part)· injurrd, i~ hy an artion upon the rase. Othrr 
trf>SJHt'<ses arr arrompanirt1 wilh forcr, cithrr artual or 
implied. If a tr<'spass whirh was accompnuird \\ ith 
cithr.r actual or implit•d for<:r, has bl'C'n i11j111·io11c:; to the 
publtc, thC'I pl'Opt'l' rrmrtly in rvcry surh rast't i'i bv an 
indirtmrnt, or hy information. Aaiul if a trrtljpas" ·that 
"a!tatcnmpanirrl \\ith an actual forrr. has br1•n injuri. 
ous only to 0111' or mn1·r pl'ivatr prrsnns, lhr offr11111·r is 
in r,Hry ~urh rasr liable to an inclictm1•nt. 01· to an ii1fur. 
mation; for although the injury hai; in surh rasr hren 011 • 
I)· '10111• tu one or more 111·i\ atP Jll'1·sonq. act HPI'\' trrs. 
pass ncrompanie1l with afluill fo1-rr ic:; a hrf'arh ·of the 
}l\"fil'r, it 1~ to bf' ron ... i1lrn•d an1I 1111nishcd ae an offt•nce 
against lhr pnblir. 5 nar •. \br. 150. 

A m1rn jq aJ11>\\trnbll· for not nnl) his own trrspassJ 
but thnt of Iii~ ratllr also. S Blark. 211. 

Au1l thn l:hv Pio~ th" n~rtv inju1·e~, a double rcmcd1 
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in this case; by permitting him to distrain tlw cattle 
thos doing damage, till the owner shall make him satis
faction, or else bv leaving hirn to the cumrnon remedy by 
action. And in either of these casPs of trespass committed 
on anothe1"s land, either by a man lrimselr 01• his cattle, 
the action that lies, is theactiou of trespass with force and 
al'ms; fol' the law always couples the idea of force with 
that of inlrusion upon the property of another. 5 Illacl<. 
210. 

In some cases, trespass is justifiable; or rather entry 
on 1111otherJs land or house shall not in these cases be 
arrounted trespass: as if a man came there to demand OL' 
pay money there payable, or tu execute in a legal man
ner the p1·ocess ofthelaw. 3 Illack. 219. 

To prevent trifling and vexatious actions of trespass 
it is enacted by 43 Eliz. c. 6. 22 and 25 Car. II. c., 
9. and 8 & 9 W. c.11. that where a jury who try an ac
tion of trespass, give less damages than 40s. the plain
tiff' shall be allo\ve<l no more costs than damages; unless 
the judge slrall certify on the back of the record, that 
the freehold or title of the land came chiefly in question. 
But if it shall a1ipcar that the trespass was wilful and 
malirious, the plaintiff shall have his full costs. And 
every trespass is wilful, where the defendant has been 
furwarnedJ and malicious where the intent of the defi.•n. 
dant appears to be to harass or injure the plaintiff. 5 
Blark. 370. 

TRESPASSER, drnotes a pc1•son that commits a 
tl'espass against anothn; in l'{'Spert of whom it is liclcl, 
that though the law permit~ a person to cntc1• a tavcr11, 
and a landlord to distrain on lands, &c. yet if he abuses 
this libe1-t) by committing any trespass, he will be judg
ed a trespasser ab initio. 

TRET, io cornmcl'ce, an allowance made fur the 
waste. or the dirt that may be mixed with any commo
dity, wliirh is always four pounds in every hunch'ed and 
four pounds wright. Sec T . .urn. 

TRl!:WIA, a genus of !hr polyandria monogynia class 
or plants, having no corolla besides the cup; the fruit is a 
turlunatetJ, triquetrous. coronated, trilocular, trivalvular 
ca1,sule: the srrd is single, convex on one side, and an
g.ular on .the other. There is one •pccies, a tree of the 
1'ast Indies. 

.T~tlAL, in law, the examination of a causrJ civil ot• 
crmunal, accor.di~g te the laws of the land, before a pro., 
p1•1· Judge: or, 1t 1s the mannrr and ordrr· observed in 
the hra1·ing and determining of causes. There arr di .. 
vers kirHls. or trials; as those of matters of fact, whirh 
m~1st be fried by a jury; matters ol law, wliirh are only 
triable by the courts; and matters ofrecord, which arc to 
be tl'ird by tire records themselves. 'l'hr most general 
rule has been, that the jurymen on a trial shall be chosen 
out ~f lhat town or precinct, &r. in which the mattct• or 
fact 1s alleged, or the nearest thereto, fur the brttei· co_c;
nrz.anre of tire mat.trr; and nut tu leave things to be tl'i. 
ed 1n foreign count1ei;. whrre the jury are str·angerq to 
the \\ hol? matter. Whel'c any trial is for mui·<lCI', it 
must be Ill tht' county whel'ein the fart wa'i ccJmmitted • 
but if the a~sault is in one r•lllntJ, aml the pt>r·snr~ 
a''aulted happrns to die iu anothr1· couuty, tire indict
ment m!'l br found by a j·rry nf tht• cnunty where the 
pa1:ty ~l1rd: _and by s11edal cornmii;sion. when a (lt'l"··on 
is md1ctcd m one county he may be ll'ic<l in another. 
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In all criminnl cases the custom is to ask the prisoner 
how he'' ill be h'ied, which was forme1·ly a very signifi. 
caut question, though it is nut so 110\\; because anciently 
thc1·e were t1·ials by combat, by ordeal, and b) jur); and 
when the 1n·isuncl' answered, By God and his country, 
it appeared he made choice to be tried by a jury; which 
is the only way uow used for the trial of criminals. 

'l'hc method of pruceedrng in a Cl'irninal case is this: 
FiJ·st tbe bill of int.lictmrnt against the oft'ender is prc-
1mrcd, and the prost!CUtur ant! his witnesses attent.1 on 
the gl'and jury, and there give in thei1· e\>itlcnce; which 
being done, the grand inquest •ithet• find the bill of in
dictment, or bring it in ignoramus; and if the bill is 
found, the prisonct· ii; bl'ought to the bar of the cou1·t, 
and the clerk of the arraigns calling him by his name, 
desires him to hol<l up his hantl, saying, u Thou art in· 
dieted by the name of--, fol' such a felony, &c. (set
ting fot·th the crime laid in the indictment). How say. 
est thou; al't thou guilty of this felony whereof thou art 
indicted, or not guilty?" To wl1ich the prisoner answer
ing, "Not gailty," the cle1·k says, "Culpr·it, how wilt 
thou I.Jc trictl?" whereupon the defendant answers, " By 
God a11d my country;" which plea of the prisonm· the 
clcl'k l'ecords, aud then the panel of the petty-ju1·y is 
called over. 

Allel' the jury are sworn, and the indictment is read 
over to them, aud they al'c charged, the evidences on 
both sitles, for and against the pl'isoner, are called, 
sworn, aud cxamiu.ed in open court, after which the jury 
b1·ing in their verdict; and ii' they find the pl'isoner· guilty, 
theit· vet·dict is reco1·ded, and the prisoner is taken from 
the bar: but if they bring him in Rot guilty, the pl'isoner 
is dischal'ged. On the prisone1· being brought in 5uilty, 
proclamation is made for all persons to keep silence, up· 
on which the prisoner is again brought to tbe bar, and 
the verdict repeated: after which sentence is passed on 
bim, and an order or warrant is matle for his execution. 

'l'hc methods of trial, in our civil ceurts, are as fa}. 
lows: The declaration is first drawn fo1· the plaintiff, am! 
when the appearance of the defendant is entered, it has 
IJeen usual to deliver it with an impal'lance to the defen
dant's attorney; and the term following, rule is to be 
given with the secondary for the defendant to plead by 
such a day, or else the plaintiff is to have judgment: and 
the defendant having pleaded, a copy of the issue is 
made made by the plaintiff, and dclivel'Cd to the defen
dant's attomey, at the same time giving him notice of 
the tl'ial; in order to w hid1 the venire facias must be ta
ken out and returned by the shet·iff: and likewise the 
l1abeas corpu1·a, or distriugas, to bring in the jury; on 
which the record is made up, and the parties 1n·oceed tu 
trial by their counsel and wituesses; and the jury give 
in their verdict, &c. But in case the defendant neglects 
to pl•ad, and suffers it to go by default, on:ente1•ing such 
a judgment, a wt·il or inquiry of damages is awarded 1·e
'turnablc next tel'm, notice of the execution whe1•eof the 
defendant's attorney is to have; and which being execut
ed, and the damages inserted in a schedule annexed to 
the writ, a rule is given, and costs are taxed by the pro
thunotory, &c. 

TRIANDRIA, in the Linnrean system of botany, a 
class of pla11ts, the third in orde1·; comprehending all 
»Kh plants as have bc1·maphrodite llowe1·s1 witb th1·ce 
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!lamina, or malo parts, in each; whence the name. See 
JiOTAN Y. 

TRIANGLE, in geometry, a figure bounded 01• con
taiucll l>j three lim·s 01· sit.le:-,, anti whith consl·quc11tly 
has till'ce augles, from whence the ligut·c takes ils uaine. 

Triangles arc eithel' plane, or l'phet·ic•d, u1· CUI'' iii· 
neal'. 1'1aue when the three sides o*· the triant;lc arc 
right lines; but sphe1·ical when some or all of tw.:1u ai·o 
arcs of great cil'clcs on the sphel'e. 

.Plane triangles take several denominations, both fro111 
the relatwn uf theit· angles, amt of theiL' si<les, as bllow. 
See GEOMETRY. 

'l'loe clue!' pro1ierties of the Jilane triangles are •S fol
lows, viz. Jn auy plane triangle, 

1. The greatest side is opposite to the greatest angle, 
and the least side to the least angle, &c. Also, if two 
sicJes are equal, their OjJposite augles are equal; and iC 
the tria11gle is equilatel'al, has all its sides ClJual, it 
will also be equiangular, or have all its angles equal 
to one auuthe1:. 2. Any side of a triangle is Jess than 
the sum, but greater thau the diffcrcnc.;e, of the other two 
sides. 3. The sum of all the th1•ee a11gles, take11 togeth•r, 
is equal to two right angles. 4. Hone side ofa triangle 
is J>roduced out, the exH·1·nal angle, made by it a1HJ the 
adjacent side, is equal to the sum of the two opposite 
i11tcrnal angles. 5. A line drawn pa1·allel to one sule or 
a tt'iangle, cnts the other two sides pt·oportionally, tho 
corrcsvundrng segments lteing proportional, each to 
each, and to the whole sides; and the triangle cut off is 
similar to the whole triangle. 

if' a pel'pendicula1· is let fall from any angle or a tri
angle, as a vertical angle, upon the opposite side as a 
base; then, 6. The rectangle of the sum and difference or 
the sides, is equal to twic• the rectangle of the base and 
the distancr or the perpendicular from the middle of the 
base. Or, which is the same thing in other wol'ds, 1. 
'l'he difference of the squares of the sides, is equal to tho 
difference of the squa1·es of the segments of the base. Or, 
as the base is to the sum of the sitles, so is the difft'rence 
of the sides to the difference of the segments of the base. 
8. The rectangle of the legs or side• 1s equal to the rec
tangle of the pe1·pendicula1· and the diameter of the cir· 
curnscl'ibing circle. 

.If a line drawn bisecting any angle, to the base or 
opposite side; then, 9. 'I he segments of the base, made 
by the line bisecting the opposite angle, are proportional 
to the sides adjacent to them. 10. The squat"e of the 
line bisecting tile angle, is equal to the difference between 
the rectangle of the sides and the l'ectangle of the seg
ments of the base. 

If a line is drawn from any angle to the middle of 
the opposite side, 01• bisecting the base, then, 11. Tho 
sum of the squares of the sides, is equal to twice the sum 
of the squares of half the ba.e and the line bisecting the 
base. 12. The angle made by the perpendicular from 
any angle and the line drawn from the same angle 
to the middle of the base, is equal to half the differ•ence 
of the angles at the base. I 3. If thr·r111gh any point 
-..ithin a t1·iangle three lines are dra\\ n pat'allc·l to the 
tht·cc sides of the tJ"iangle, the contrnual p1·oducts or 
solids made by the altemate segments of these Jim·• will 
be eq•al. 14. If thr•e lines are drawn ft·om the three 
angles tbroui;h aoy point within a ti:iangle, to the oppo. 
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site sides; the so lid products of the alternate ••gments 
of the gides are equal, viz. 15. 'l'hree lines drawn from 
the three angles of a triangle to bisect the opposite sides, 
or to the mitltlle of the oppusite sides, do all intersect one 
another in the same point, and that point is the centre 
of g1'avity of the triangle; and the distance of that point 
from any angle is equal to double the distance from the 
opposite s•dc, or one segment of any of thr.se lines is 
double the other segment: moreover the sum of the 
squares of the three bisecting lines is i of the sum of 
the squares of the three sides of the triangle. 16· Three 
perpendiculars bisecting the three sides of a triangle, 
all intersect in one pp int, and that poiut is t hecentre of 
the circumscribing circle. 17. Three lines bisecting the 
three angles ofa tr·iangle, all iute.rscctin one point,anLI that 
point is the centre of the inscril>ed circle. 18. Three perpcn~ 
diculars drawn from the three angles of a triangle upon the 
opposite sides, all intersect in one point. 19. Any h'iangle 
may have a circle circumsc1·i1Jed about it,ortouching all its 
angles, and a circle insc1-ilted within it, or touching all its 
sides. 20. The square of the side of an equilateral tJ'iangle 
is equal to three times the squaJ'e of the radius of the cir
cumscribing circle. 21. Hthe three angles of one triangle 
are equal to the thee angles of another triangle, each to 
each, then those two triangles are similar, and their like 
aides are Jll'oportional to one another, and the areas of 
the two triangles are to each other as the squares of their 
like sides. 22. If two tl'iangles have any three parts of 
the one (except the th1·ec angles) equal to three concs
ponding parts of the other, each to each, those two tri
angles are not only similar, but aJso identical, or having 
all their six cori·esponding parts equal, and their areas 
equal. 2S. '1'1·ia11gles standing upon the same hase, and 
between the same 1ia1·allels, are equal; and triangles 
upon equal bases, and having equal altitudes, are equal. 
24. Triangles on equal l.Jases, are to one another as theil• 
altitudes, and triangles of equal altitudes are to one 
another as their bases; also equal triangles have their 
bases and altitudes reciprocally proportional. 25. Any 
triangle is equal to half its circumscribing pa1·allelo
gram; or half the parallelogram on the same or an equal 
base, and of the same 01· equal altitude. 26. Therefore 
the area of any triangle is found by multiplying the base 
by the altitude, and takin.i; half the product. 27. The 
area is a!so found thus: Multiply any two sides together, 
and multiply the product by the sine of their included an
gle, to radius 1 and divided by 2. 28. The area is also 
otherwise found. thus, when the three sides at·e given: 
Adel tho th~ee sides together, and take half their sum; 
then from tlus half sum subtract each side severally, and 
multiply lhc three 1·ema111de1·s and the half sum continu
ally together; then tl1e.sq11are root of the last product will 
be the ~rea of the .triangle. 29. In a right angled tl'i
anglc, 1f a perpend,c ular· is kt fall from the right angle 
UJh.1n the hypothenuseJ it will d1vid~ it into two other 
triangles simllar to one aunthcr, :uni to the whole trian
gle. 30. In a right. angled triangle, the sq11are of the 
L.ypothenuse.is rqual to the sum ot' tlwsquarrs of the two 
s1de'i; and, '? grnc1·al. any figul'e desnilJrd upon the 
hypotlll'nusc is l''}ttal to the sum of two similar figuns 
des• r~bq] u~on thr two sides. 31. ln an isosrrles trian
gle, tf a luw is draw~ from the vrrtrx to any poiut in 
thr ba~r. the i..qua1•1• ot that li11<·, together with the rec-
l•n~le nr 11'" .............. ,. •• • .. -1u!ll to the square 
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of !he si<le. s:i. If one angle of a triangle is Cf!Ual to 
120°, the s11uare of the base will be equal to the squares 
of both the sides, together with the rectaugle of those 
sides; and if those sides are equal to each other, then 
the square of the base will be equal to thl'ee times the 
square of one side, or equal to twelve times the squat«> 
of the perpendicular from the angle upon the base. SS. 
In the same triangle, viz. having one angle equal to 
120°, the difference of the cubes of the sides about that 
angle, is equal tu a solid contained by the diffe!'ence of 
the sides and the square of the hase;and the sum of t)rn cubes 
of the sides is equal to a solid contained by the sum of 
the sides and the difference between the square or the 
base and twice the rectangle of the sides. 

TRIANGULAR COMPASSES, are such as have 
tl11·ee legs, or feet, whereby to take off any ti-iangle at 
once; much used in the construction of maps, globes, &c. 

TRIANGULAR NUMBERS, are a kind of polygo
nal numhel'S 1.Jei11g the sums of arithmetical progressions, 
which have 1 for the common difference of their terms. 

Thus, from these arithmeticals I 2 s 4 5 6, are form
ed the tl'iang. numb. 1 S 6 IO 15 21, or the third column. 
of the arithmetical t1·iangle abovementioned. 

The sum of any number n of the terms of the triangu
lar numbers, I, 3, 6, 10, &c, is= 

~+~+~, oi·Txn~I xn~2 
"'.hich .is also equal to the number of shot in a triangular 
pile ol balls, the number of l'ows, or the number in each 
sitlc of the base, beingn.. 

The sum of the r.eciprocals of the triangular series, in
fimtely conhnuet.I, ts equal to .2; viz., 

For the ra!i~~e+atcl+m~~1~e~~e~t" of t~~se numbers. 
see Simpson's Algebra, srct. 15. ' 

TltIANGULAR CAN ON, the tables of artificial sines 
tangents, secants. &c. , 

TRIANGULAR QUADRANT, is a sector furnished 
:~~:e~ loose piece, whereby to make it an equilateral tri-

'l'he cal~nda.r is graduated thereon, with .. sun's
pl.ace, d~clmat1011, and other useful lines; and by the help 
ol a string a~d a plummet, and the divisions gl'aduated 
on the loose piece, 1t may be made to serve for a quadrant 
TR.IA~TBEMA, a genus of the class and order de'. 

candria d1gy111a .. The calyx is mucronate below the tip• 

~:u~,~~·ol~£{1 !~:r:::ase!e~1• 9~~~i~~rm. retuse; capsule cut 

T.RIBULUS, ca/ti-ops, a genus of the decandria mono
gynia class ol plant•, the corolla of which consists of five 
oblong, obtuse, and patent petals: its fruit is or a r01,.1d. 
1sh figure and aculeat~d, being composed of five cap
su~es, gibbous on one side, and armed with three or four 
po_rn.ts on the other, anguJatetl ancl conve1·gPnt; and con

;~.~·:·~~!' ~~~c~~~~s seeds, turbinated and oblong. Tbera 

TRICEPS. See ANAT0~1y0 
TRI CERA. a genus of the class and order m • 

tetrandria.. 1.,here is no corolla; the male is four-~~::ci~ 
filame11ts tour ovate, female calyx five-leaved· st les ed, 

;•11,~~\~~.·~s~~~~~~ 1::tja~~~~~d, tb1·ee-celled. 1'iie!e is~~; 
TRICIIEC~US, wulrus: a genus of quadrupeds of the 

order bruta. r~e generic ~bar~cter is, fore-tcclh (i• 
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the full-grown animal) none either above ol' below; tusks 
solitary, in the upper jaw; gl'inders with Wl'i11kled sur .. 
faces; lips doubled; bind feet at the extremity of the body, 
uniting into a fiu. 

The genus trichechus is entirely marine. and contain~ 
but th1·ee species, besides varieties: of these the principal 
is the trichechus rosmarus, Ol', as it is sometimes calit'd, 
ti,c sea.horse, or walrus. 

J. Trichechus rosmarus, arctic walrus. This animal 
inhabits the northel'n seas, and is principally found with
in the arctic circle. It g1·ows to a very large size, hav .. 
in,g been sometimes seen of the length of eighteen fort, and 
of such a thirkness as to measure tweh•e feet round the 
middle of the body. The walt·us is of an inelegant form; 
baving a small heatl, short neck, thick lwdy, and short 
legs: the lips are ve1·y thick, and the upper lip i• indentrd 
or cleft into two large l'ounded lobes: 1Jver the whole sur· 
face of this part arc scattered numel'ous semitran1-iparent 
bristles of a yellowish tinge, and of such a thickness as 
almost to equal a straw in diamete1·; they are about t111·ee 
inches long, and are slightly poiuted at their extremities; 
the eyes are small: instead of exterm1I ears there are on
]y two small, round orifices; the skin on the whole animal 
is thick, and more Ol' less wrinkled and is sratte1·ed over 
with short brownish hair: on each foot are five toes, all 
connected by webs, and on each toe is a small nail: the 
J1ind feet al'e considerably broader than the fore feet: the 
tail is extremely short. In the upper jaw are two la1·ge 
and long tusks, bending downwards, thcr·e are no cutting
teeth; but in each jaw, both aboYe and below, are four 
roundish grinders with flat tops: the tusks are sometimes 
upwards of two feet in length, but are more generally of 
about one foot long: and it sometimes happens that the 
two tusks arc not perfectly equal in length. The chief 
resorts of the wah·us are the seas abuut the northern 
parts of America. They are found in the gulph of St. 
Laurence according to Mr. Pennant, between latitude 41' 
and 48. They are also found in Davis's Straits and with
in Hudson's Bay, lat. 62. They inhabit the coast of 
Gl'renlan<l; and are found in great numbers about Spits
l>t>rgrn, and on the floating ice in thosP parts. They oc
cur likewise on the coast of Nova Zembla, and on the 
headlands stretching towards the north pole. 

'rhcy are gregarious animals, and are sometimes seen 
in vast multitudes on the masses of floating ice so fre
quent in the northern seas. They are said to produce 
tlwir young early in the spring, and rarely bring more 
than one at a birth: their food consists of sea-plants, shell· 
fish, &c. 

The walrus is a harmless animal, unless provoked or at
tacked, in which case it becomes furious, and is extreme
ly vindictive. When surprised upon the ice, the female 
is said first to provide fot• the safety of the young, by 
ftinging it into the soa, and immediately precipitating it
self alter it; carrying it to a secure distance, and then re
tuming, with great rage, to t•evenge the injury. They 
will sometimes attempt to fasten their teeth on the boats, 
with an intent to sink them; or rise in nYmhers under 
them to overset them; at the same time showing all the 
ma1·ksofrage, by roaring in a dreadful manner, and gnash
ing their teeth with g1·eat viulenee; if once tboruugly irl'i
tated, the whole herd will follow the boats till they lose 
sighi of them. They are strongly,attached to each other; 

and it is said that a wounllril walrus has been known to 
sink to the bottom, 1·ise suddenly up again, aTHl bring 
with it multitialcs of othel's, whif'h have united in an at~ 
tack upon the boat whcnre the in6ult came. 

The feet h of the walrus arc used as ivory; but on this 
snbj<.'ct "ulhors sePm to vary considerably; sume reiire. 
st•nting thrm as superior to common ivory, and others 
grntl.l' infi•r·i(11·, aml more subject to turn JCllow. The 
animals are now killed chieDy for the sake of the oil; and 
it i• said that a ve1·y strong and elastic leather may be 
preparrd from the skin. Sec l'late CXXXVU. Nat, 
Hist. fig. 404. 

2. 'l'richechus dugong, Indian walrus. rrhis species 
is a native ol' the seas about the Cape of Good Hope 
aud the Philippine isla11ds. It does not, however, serm 
to be vPry clearly kn"wn to naturalists. 'fhe grinders 
dift(.>1· from those of the walrns, l.teing b1·oacler in pro. 
pn1·tio11; of thf'se the1·(' are four 011 each side in the up. 
pr1· jaw, and three in thr lower. The head is said to 
be of a sha1·prr or narrowcl' form. This species, in the 
Philippine islands, is said to be called by the name of 
dugung. 

3. 'l l'ic1lechus borealis, manate or whale tailed tri
ch('chus. This animal seems to ap11rt)ach so nearly to 
the cetacro11s or whale tl'iUc, as srarcrly to rleserve, ao
cortling to M 1·. Pfnnant, tlae name even uf a biped; what 
arc called the feet bring little more than pectoral fina, 
which serve only for swimming, and are never used to 
assist the animal either in walking or landing; for it 
never goes asho1·e, 1101· ever attempts to climb the rocb 
like the walrus and the seal. It brings forth in the wa. 
ter, and, like the whale, suckles its young in that el•· 
rnent. Like the whale, it is also destitute of voice; and 
has also a ho1·izontal tail, which is broad, and of tho 
form of a crescent, without even rudimrnts of hind feet. 

So complete is the account given by Mr. Pe11nant of 
this animal, that we shall he1·c delive1• the most material 
parts of that author's description, ratlle1• than attempt a 
new one. 

It inhabits the seas about Bel'in~s anrl the other Alea. 
tian islands, which intervPnr betwet'n Kamtschatka and 
Amrrica, but nrver ap11rars off Kamtschatkat unleSI 
blown ashore b~ a tempesr. It is pr11bably the samo 
species which is found abo' e Mintlanao, but is certainlf 
that which inhabits near R<>diguez. vulgarly called Die· 
go Reys, an island to the east· of Mau1·itius, or the 191• 
ol' France, near which it is likewise found. It is also 
probable that it extends to New Hollan<l. They lite 
perpetually in the water, and frequrnt the cdgrs of the 
shores; and, in calm WC'athert swim in great droves near 
the mouths of rivers: in the time of fl•rnd thry come so 
near the laud that a person may stroke tlwm with his 
hand: if hurt, they swim out to the sea, but pre .. ndJ 
return again. 'I1hcy Jive in families, one near another; 
each consists of a male, a female, a half grown young 
one, and a very small one. The frmalrs oblige the young • 
tu swim before them, while the oth<'r old ones surround, 
and, in a manner, guartJ tlwm 011 all sidrs. The afl'r~ .. 
tion between the male anti female is very great; for ~f 
she is attacked, he will defend her to the 11tmust; and if 
she is killed, will follow her corpsr to thr vrry shore, 
and swim fo1· some days near tbe place it bas been laud· 
cd at. 
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'l'hry are •·aslly vo1·acious, and feed not only on the 
fuel that gr·ow in the sea, but such as are ftung on the 
edges uf the shol'e. When thry at·e filled, they fall 
asicc·p on theil' backs. Du1·i11g their meals they are so 
iutenl on theit• food, that any one may go among then:i, 
and choose which he likes best. Their back and sides 
81'l' grne1•ally above water; and numbers or gulls, from 
time to timr, perch on their backs, in order to 1iick the 
insects "hich they find upon them. 

They continue in the Kamtschatkan and American 
seas the whole yeal'; but in winter they are very lean, 
so that one may count their ribs. They are taken by 
J,arponns fastened to a strong cord; and after they are 
s\rurk, it requires the fol'Ce of thirty men to draw them 
on shnl'e. Sometimes, when they arc trans6xed, they 
will lay hold of the rorks with their paws, and stick so 
fast as to leave the skin behind before they can be forc
ed off. When a ma11ati is struck, its companions swim 
to its assistance: some will attempt to overtm•n the boat, 
by getting under it; others will press down the rope, in 
ordet• lo break it; and uthel's will st1·ike at the hal'poon 
with thcil' tails, witb a virw of getting it out, in which 
they often succeed. They have no voicr; but make a 
uoise, by hard breathing, like the snortin,g of a horse. 

'rl1ry are of au enormous size: some arc twenty-eight 
frrt long, and eight thousam] pounds weight: but, if the 
Mindanao sprciea is thf• same with this, it decreases in 
size as it advanrcssoutln,ar1l, for the lar·gest which Dam
pit-r saw there weighed only six hundred pounds. The 
)1cad, in Jll'OfHH'tio11 to thr bulk of the animal, is small, 
oblong, aml almost square; the nostrils a1·e fiJll'cl with 
shnrt lu·istles; the gape or rictus is small; the lips m·e 
doulJle; neai· the ju11rtion of the two jaws the mouth is 
full of white tubula1· l.11·i!i1lcs, which ser·ve the same JHll'· 

)lose as the Jaminro in whales, to p1·event the food from 
r111111ing out witli the watc1·: tilt• lips are also full of ltris
tles, "hirh scl'VC iustrad of teeth to cut the strong roots 
of sea-plants, which, floating ashore, arc a liign of the 
vicinity of these animals. In the mouth are no teeth; 
only two flat \\hite lwtH•s, one in each jaw, one above, 
another below, with undulated surfaces, which serve in
stead of gl'indcrs. 

Thr C)'rs a1·e extremrly small. not larger than those 
of a shrt·p: instead of e:ws are only two minute orifirrs, 
'\l~icl1 will scatTf'!y permit a quill to enter: the tongue is 
po111tctl aud small: the neck thick, and itsjunrtinn with 
the head scarcely ilistinguishable; and the last always 
11ang8 do\\l1-

1'11e ri1'C'utnfe1·c11re of the body near the shoulders is 
twl'lve. fret;. abut~t the belly twenty; neat' the tail only 
fou1· iect t·1ght 111chcs: the head thi1'ty-one inches: the 
ueck twnr scvc•n fret: ancl from thrse measurements may 
be rollrrtrtl tho <kfol'lnity ol' the a11imal. Near the 
sho11l1ins :1rr t\\ o feet, 01· rather fini;i, whirh art' only two 
ftet t\\11 inch<'s long, an<l ha'r nrither finger·s no1· nails, 
be1watl1 thry n1·r rnnra\'c, arnl to\'ered "ith ha rel b1·is
tl~·.~~ tlir tail is tliirk. strong, anrl horiznntal, ending in a 
~110 hbrk tin, and likr the sulJstance of whale-1.tonr, be. 
rng 11111rh split on tl1e fore part and slii;htly forked; but 
butl1 1·111l"i art' of equal IPn~th likr the whale. 

'I'hr skin is \Cl') thick, li:11·d, and black; full of ine
qualit~c·s, like the bal'k of nak; so hard ar;; scarrely to be 
cut \\1th an u, and has 110 l1ai1· upon it: liencath the skin 

is a thick blubber, which is said to taste like oil of al· 
monds. The flesh is coal'ser than beef, and will not soon 
putrefy: the young ones taste like veal: the skin is used 
for shoes, and for covering the sides or boats. The Rus
sians call this animal morskaia korowa or sea-cow, and 
kapustnik or cater or herbs. 

4. 'rricherhus australis, round-tailed manati. This spe· 
cies grows to the length or fourteen 01' fifteen feet, and 
is found in the rivers of Africa; particularly in the river 
Senegal: the lips are thick; the eyes as small as peas: 
and there are two very small orifices in the place of ears: 
in each jaw on each side are nine grinding teeth, in all 
thirty .six: the neck is short and thicker than the bead: 
the greatest thickness of the body is about the shoulder, 
from whence it gradually tapers to the tail, which is ho
rizontal, broad, thickest in the middle, growing thinner 
to the edges, and quite round. The feet a1·e placed at 
the shoulders; and beneath the skin are bones for five 
complete toes, and externally are three or four nails. 
flat and l'Ounded: near the base of each leg, in the fe
male is a small teat. The flesh or this animal is said to 
resemble veal: it is, however, chiefly killed by the ne
groes for the sake of the blubber or fat. 

TRIC!IIURUS, a genus of fi>hes of the order apodes; 
the gtnrric character is, head stretched forwards, with 
lateral gill.covers; teeth ensifot·m, semisagittate at the 
tips; gill-membrane sevrn-raycd; body ens1form, com
pressell, with subulate fiulcss taiJ. 

1. Trichiun1s argcnteus, silver trichiure. This fisb 
is equally distinguished by the singulal'ity of its shape, 
and brilliancy of its colour: the hotly is exh'emely cnm
p1·essed, of a great length, and g1·atlually tapers as it 
approaches the extremity, till at length it terminates in 
a ve1·y fine point: the whole fish, except on the fins, is 
ol' the brightest silvel'-colour: the head is nal'l'ow; the 
mouth very wide, the lower jaw longer than the upper, 
and furnished with diffol'ently sized teeth, the longest of 
which are barbed at the tips by a shai·p descendingpl'o
ress or hook on one side: the tongue is smooth, longish, 
and tl"iangular: in the throat are two rough bones: the 
<")es are vertical, approximatetl, and large: the lateral 
lint' is of a g0Jd .. eolou1·, anti, commencing behind the gill .. 
covers, is continued to the tip of the tail: the dorsal fin, 
whirh is of moderate \\id th, transparent, and of a yel .. 
lowish tinge, commences almost immediately behind the 
head, and rnns to witl1in a ''cry small distance of the ex. 
ti·•mity of the tail, at which part it degene1•ates into a 
mere membrane, being strongly radiated in othe1· parts: 
the pr_ctor·al tins are 1·at~e1• small, and of an ovate shape: 
thne 1s, properly speaking, 110 direct vent-fin, I.Jut a se-
1·ies of' \'el'y small naked spines or rays, to the numbel' of 
about 11 O, are continued from the vent, which is situated 
about the middle or th• body, to near the tip of the tail. 
The genernl length of this fish is from two to tl11'ec feet· 
il is said to Lr or a \'ery vor"acious nature, swims wit!; 
~apidity, aud in the pursuit of its prey sornrtimes leaps 
1111~ small ns.,~ls whirh happPn to IJe sailing by. It is a 
nativ.e of tl~e r1,•ers and lar·ger lakrs of South Amedra, 
and 1s cousulnC'd as an ratablf' fish. It is also said to 
br fo11ncl in some pal'ts of India, aud in China. See Plate 
CXXXVH. Nat. Hist. fig. 407. 

2:. 'l'1 • kl1~11r11s rlrcrrin1s, rlrrtricnl trirhinre. This 
•11ccics, wluch seems nearly equal in size to the precetl-
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ing, dillhs not only in the ronfol'mation of the jaws, 
which al'e both of equal length, but in the form of its 
teeth, which arc all very minute; the tail is not so ex
tremely slendel' and sharp as in the former, and the co
lour of the whole animal is pale brov. n, variegated with 
opots of a deeper cast. It is a native of the Indian seas, 
And is said to possess a tleg1·ee of electrical powe1·. There 
arc only these two species. 

TRICIIODA, a genus of vermes infusoria; the gene
ric characte1· is, a wot•m in\'isiUJe, pcllucitl, .hairy ot• 
lwrnec.J. Ample accounts of this genus, which is very 
numerous, will be found in Adam's work on the Mic1u
sco11e. See Plate CXXXVJI. Nat. Hist. fig. 406. There 
an alrnut sixty species. 

TRICOCEPHALUS, a genns of vermes intestina. 
The gcnel'if character is, body r·otmd, elastic, and vari
ously twisted; head or fore pa1·t much thicker, and fur
nished with a slender exse1·tile proboscis; tail 01· lower 
J>art long, capillary, and tapering to a line point. There 
al'c six species: T. hominis,see Pl. CXXXVll. Nat. Hist. 
fig. 405, inhabits the intestines of sickly children, gene-
1·a!ly the crecum, and in considerable numbers: about two 
inches Jong anti rcscmlJling the ascarides in colour. 'l.1he 
othet· species are named from animals on wliich they 
li\•e, as thr. equi, apri, muris, vulpis, and lace1·tre. 

TRICHILIA, a genus of the class and ordel' decan
dria monogynia. 'l'he calyx is mostly five-toothed; pe
tals fl ve; nectarium toothed; capsules three-celled, three
vah·ed; seeds herded. The1·e are 12 species, trees chiefly 
of the West Indies. 

TRICHOCARPllS, a genus of the rlass and order 
polyandria digynia. 'l'he calyx is four or five parted; 
no corolla; st,-les two, bifid; capsules bristly, four-valv
ed, many-seeded. There is one species, a tree of Guiana. 

TRICHOMANES, a genus of plants of the class cryp. 
togamia, and Ol'der filires. The pal'ts of fructification 
al'C solitary; and terminated by a stile like a bristle, on 
every edge of the leaf. 'There are 27 species; of which 
two are natives of Britain, the pixidifel'um and tunbl'i
geusr. J. Pixidiferum, 01· cuptrichomanes, has subbi
pinnated leaves, the llinnre being alternate, close-lubed 
and Jinear. It is found among stones in wet grounds in 
England. 2. Tunbrigense, 01· Tunbridge trichnmanes, 
.lias pinnated leaves, Hie pinnre bring oblong, dichoto
mous, decurrent, and dentated. It is found in the fis-
11ures of moist rocks in Wales, and in many rocky 11laces 
in Scotland. 

TRICOCCEJE, the name of the SSth order in Lin
n:eus's Fragmrnts of a Natural Method, consisting of 
plants "ith a single three-cornered capsule, having s 
cells or internal divisions, each containing a single seed. 
See BoTANY. 

T!UCOSANTIIES, a genns or plants of the class 
moncecia, and ordm· syngenesia, and in the natural sys
tem ranging under the 34th or·der,.cuc_ul'bita~ere. '~here 
are seven species; only one of \\IJuch 1s cultivated rn the 
Dritish gardens, the anguina or snake-gourd, which is a 
uative of China, an annual, and of the cucumber tribe. 

TRICOSTEMA, a grnus or the didynamia gymno
spct'mia class of plants, with a monopeb.lous rfogcnt and 
falratrd flower. The stamina are four extremely long 
filaments; and four roundish seed~ are contained in the 
cuv. 'fhe1·e arc three Sl'ecie~. 
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TRIDAX, n gcnns of the syngrnesia polygAmia sa
pcrflua cla!',S of plants, with a radiated Hower, and the 
lessel' l1c1·maphroditc ones of the disc mouopctaluus, and 
funnel.fashioned. The st>uls a1·c winged with do\\n 
and contained in thr rup. Thcl'e is une species. ' 

TRIENTALIS, chickweed. winte,..grcen, a genus or 
plants urthe class hcptaudria. aml orde1· 111011ug.) nia,and 
in the natu1·al sysh'm l'anging untlct· the 20th u1·Ller, 1.0 .. 

tacere. The cal} x is hcj1laphJ llous; the corolla is .,111 a1 
~nd l~lane, and is divided i,nto se~en Sl'gmcuts; U1c berr1 
1s umlocular and dry. 1 he1·c ts only one spedes, the 
europrea, which is indigenous, and the only genus uf 
heptandl'ia that is so. Thr stalk is single, five or •ix 
inches high, ter1ninatcd with the, six, or scHn uul 
pointed leaves; from the centr~ of which a .. ise on long 
footstalks commonly two wlnte starry fio\\Crs, tach 
generally consisting of sevrn o,·al and ~qual petals, ~uc .. 
ceeded by a globulai· dry bcr1•y, covc1°<"d \\ith a tlun 
white rind, having one cell, and containing se\·cral angn .. 
lal' seeds. 

TRIFOLIUM, trefoil Ol' clove,., a genus of plants or 
the class diac.lelphia, and Ol'<ler dcca111fria, and in the oa. 
tural system ranging unc.Jcr the 32d 01·dcr, pa11iliu11ace:e. 
The fiowel'S are generally in l'Uund heads; the pod ii 
scarcely longer than the calyx, uni\'alve, nut opcumg, 
deciduous. 'l'he leaves arc three togcllrn1·. There dl'I 
51 species; of which 17 are natives of 81·itain. We shall 
descl'ihe some of the must remarkable of these: 

I. OfficiHale or melilut, has naked racemous pods, dis
pct'mous, wrinkly, and acute, with an erect stalk. It 
grows in com.fields, and by the way-sides, but uut com .. 
mon. The stalk is erect, firm, striated, branched, and 
two or three feet higb; the leaves tcrnate, smooth, ob
tusely oval, antl serrated; the flowers are small, ,-ellow, 
pendulous, and grow in long close spikes at the tops or 
the. branches; the pod is vcl'y sho1·t, turgi<l, transveml7 
wrinkled, pendulous, and contains either one or two 
seeds. The plant has a very peculiar strong scent, and 
disagreeable, bitter·, acl'id taste, but such, l1owcver, as is 
not disag1·eealile to cattle. The flowers are sweet-scent
ed. It has generally been esteemed emollient and dige•• 
tive, and been used in fomentations and cataplasms, par· 
ticulal'ly in the plaster employed in dressing blisters; but 
is now laid aside, as its quality is found to lie rather 
aci·id and initating than emollient or resolvent. It com• 
munirates a loathsome flavour to wheat and otber grain, 
so as to render it unfit fol' making bread. 

2. Trifulium l'epens, white cree11ing trefoil, or Dutch 
clover, has a creeping stalk, its flov ... er gathe1·ed into an 
umhellar head, and its pods tetraspcl'!l10us. It is verJ 
common in fields and pastures. It is well known to be 
exrrllent fodde1• for cattle; and the leaves are a good ru•lil; 
hygrometer, as they are always relaxed and ftaccid in dry 
weather, but erect in moist or rainy. 

S. Trifolium (ll'atense, purple or red dover, is di•tin
guished by dense spikes, unequal corollas, by bearded 
stipulas, ascending stalks, and by the calyx 11a1ing four 
equal teeth. 'fl1c red clornr is common in meadows and 
pastures. and is the species which is genel'ally cultivated 
as food for cattle. It abounds in eve1·y part of Europt, 
in North Amel'ica, and ernn in Sibe1'ia. lt delights most 
in rich moist, anti sunny places, yei. flourishes in dfJ'1 
)larren, and shady placee. See Hvs&Al'iDlll:· 
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4. Alprstrc, long-leaved purple trefoil, or mou11tain
do' er. The spikes am drust•; the col'ullas some\\ hat 
ef1ual; the stipulu~ are lw_i~tly ant] dirergent; the leaflets 
Janceniatcd; the stalks shtf, stt·~iight, and verJ simple. 
It g1'0\\S in dry mountainous, woody places, in Hllngary, 
Austria, and Bohemia, &c.; but is not said to be a na
ti \'e of Britain. 

5. The medium has been confounded with the two spe
cies last mentin1wrl; but it is to be distinguished from 
them IJy havi11g loose spikes, cul'Ollas somewhat equal, 
stipulas subulate and connivent, and stalks nexuus~ and 
l.t1·anchccl. 1t is found in d1·y elevated situations, espe
cially among sh1·ubs, 01· i11 woods where the soil is chalky 
or rlaley, in England, Srotland, Swetle11, Denmark, &c. 

'l'HlGLA, gurnm·ll, a genus of fiblies uf the Ol'dCt' uf 
thnraciri. The generic rliaracter is, head la1·ge, mailed, 
anll marked by M11gh lines; gill-covers spiny; gill-mrm-
1.irane sewn-1·ayed; fingct'-shaped processes, in most spe
cies. urar the 1u·ctoral fins. 

1. TriA'ln gumardus, grey gurnard. Length from one 
to two ft·et, u1· mo1·e; coluur aUove deep gl'ey, with black
ish aml 1·cd spots, beneath silvery; ·scales small; latel'al 
lim· ve1·y strongly marked, and consisting ol' a series of 
Ja1·~cr, rouniled, \\ hiti5h scales with a dusky cent1·al spot. 
Native of the Eu1·01)('an seas, and not uncommon al.iout 
ou1· uwn coashi, reeding on worms, insects, &e. 

2. T1·igla lyra, pipt'I' gurnard. Size neal'ly equal to 
tltc fo1·mer Rpecics; lateral line formed of small scales; 
colnur lH·iglit ruse-reel, sil\'Cl'J baneath; scales small; 
11e1·to1·al li11s large, and slightly tinged with dull blue; 
tail of' similar colour: the othc1· fins yellowish, with t·ed 
r.aJs. Nati\'C of the Eu!'opran seas, and cunsiderctl as 
an rx:cl'!IP11t fish 1'01· the table. 

3. 'l'l'i.~la ruculus, ruckow gurnard. An elegant spe
cies. Length aUrnit a font; sl1apc mot•e slendcw than in 
the p1·rcerling ki111lo::; colour, on the uppr1· parls, a beau
tiful J•('(f, mon~ 01· ks<; cli!:;tinctly mal'li:t•tl by wl1itii.;h trans
,·erst' h;u•J, l>t'ncath silvery; scales extremely snrnll; la
tn•tl line tompust·il of po111ted \\hitc sralrs edged \\ith 
bl.trk; a simila1· row f)ll rad1 side the back; fi11s trans. 
]Mren~; the f11·;;t ll11t·sal marked on the etl.r;e by a IJlar k 
sp11t. thr srco11d tinged near it<J crlge with yelhw. Na
ti,·r 11f tlu~ Em·opra11 seas. and rstcrmed as a food. 

4. T1·igl:1 lii1·1111do, snpphi1·ine g1u·nat·d. Size rqual to 
tllat oftllt• grry ~111·11at'll; scah•s midtllc-sizet.I; l.dcJ'al line 
ruug-11~ pl·rto1·al (iuc; n•1·y Lnge, of a violacrow; 11Hvc, 
t>nn1t.•tinirc:;. accoriling to Mr. P.~nuant, 1·ichly rdged and 
sp·1tl<'cl \\ith blur. Native of thr E111·npcan sras, ucca
sionally "Pl'i11gif1~ nnt of the watrr to some distance by 
mf'<tll'-t ol' ifs la1·g-e p1'<'tural fi11o;;. 

5. Tt·i.~la vnlans. Dying gu1·11ard. A highly si11.i;ular 
and bt'auti/'ul spt'rit>s. Length about twl'hc inches; 
coloul' crimson alJovr, pale or whitish hcnratl1; head 
hluut, arul ai-metl on l'aC'h .. ide with two vrry strong and 
Jar.C?;L' spi1H'&, pointing backwa1·ds; wh•1le IJocly covc1·ed 
with <•xu·1~n~dJ strnng carin~tc:l and ~lrnrp.poiutetl 
scali·-;, i;o untlf'd as nut to Ue d1!it1nc:tly SC'pal'able; fil·st 
llor~al fi11 11.dr ,-i11fd. rrossrd with llrt'(H1r li1w~, and at 
ii' ori~in lwo .r.i1·pa1·:ite rays longer tlwu the 1·cst; si·cond 
dur.,al lin pKk. "itlJ the ra)S lrnrrrt.I with U1·ow11; p('c. 
•·:ral li11s ~·x1r~·n1dy l.tl'gr. t1·~nJlfll'('1lt. or au olin·-i:;rt•t•n, 
ra 11IY \.'a1·11>f! \\ ith nu1111·1·011s bri~ht.!Jluc spots; pt>rt1n·al 
lll"ll · .,.,t•M \\ix in 1iumbcr, and 1v>t s~parate, as iu uthcr 
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species, but united into the appearance of a smnll fin 011 
each ~itle or the thorax; tail pale-violet, witl1 the J'a.)S CJ'()S• 
sed by dusky spots, and strcngthed 011 each side the base 
by two ollliqucly tra11s\erse l.tony rilJS or bars. 1'a
th·c of the l\lcditerra11ea11, Atlantic, and Indian scc1.s, 
where it swims in shoals. and is often seen flying out of 
the water to a consulerable distance. in the manne1· of 
the genus exoccetus. There arc in all 14 species. 

TRIGLOCHIN, a ,genus of plants of the class hex
andria, and or<let· ti·igynia, a11d in the natural S}skm 
ranging under the fifth order, tl'ipetaloidre. T'he. cal .• x 
is Ll'ipliyJJous; the petals are th1·te; there is 110 St) le; the 
capsule opens at the base. There a1·c three specks, of 
which the pali.aiitl'e and maritimum a1·e llrillsh. 

I. Palustre, or harrow-headed g1'as.s, has an oblong 
trilocular capsule-. 1."he stalk is simple, eight or ten 
iuclies high; the leans long and nar1·uw; the flu\n1·s are 
g1·eenish, and gl'Ow at the end of a long spike. It is fre
quent in moist grouml. 

2. :Maritimum, 01· sea-spiked grass, has ovate sexlo
cular capsules, the stalk is sho1·t; the :;pike long, and 
flowcl's llllrplish. It is frec1uent on the Sl"a-coasts. Lin
nreus says that cattle cal tl1rse two sp('cies with avidity. 

TRIGUNELLA, fenugtetk, a ge1111s ol' plauts of the 
class diadclphia, anJ 01·<1r1· decamfria, and in th<• nafuw 
ral sy!;tem arranged under the S2d order, papilion<1.cere. 
The \exillum au.J alre a1·P nearly equal a11d patent, 1·e
seml>ling a tripctalous cur·olJa. Tlic1·~ are 12 spi>cit·~, of 
which the most rema1·kablc is the frenumgnecum, or fe
!rngreck, a nati\'C of l\1o11tpdiet· in ft:1·a11rf'. Fcnug1·erk 
1s au ttnnual Jilant, which rises with a hollow, branding, 
herbaceous stalk, a foot ant.I a hall' long·, \\jfh fril'oliflte 
~caves, placed. ~lternatcly, whose lobes a1·e nblnng, oval, 
1ndcnte<l on thcll' cdgcH, antl l1avc Uro;,d-furro,\.etl foot
stalks. Fenugrcek sectls have a ~ti·onh disagr·rr:tl>le 
sn:aell, au.<l an l.mctuous farinaceous ta'ite, arcompanir.d 
~v1~h a slight bitterness. The 1winripal u"ir of tl1rsc st·eds 
1s 1.n cataplasms and fomentations, fu1· sof'tenin.~, mutu
l'at111~. a.nll discussing tumo111·s; anti in Pmnllirut aud 
carmrnattve. cl)_st~rs. They al'e au ingrt•dient in the 
olcu1.•1 e muc1lag1111bus of the shops, to "hkh tl1t·)' t'om
mun1t·ate. a con~iderablc share of their smell, but this is 
11ot now 111 use. 

TRIGO."!IA, a genus of the diadelphia dccandl'ia da<S 
and ordc1· of }Jlanis. The cal)x is fivc-pal'ted; Jll'L•'a 
five, un ~qual; nc.ct. two scaltos at tilr base of the gnm; 
filaments snme oa1Ten; capsules Irgnminous, thrre
c~1·11err.tl,, tl.11·ee-cclled, tht·ee-' aln~tl. There a1·c two spe
cies. al fxu1a11a. 

TltlGOXOlllETRY is that part of geometry whi r!t 
t~a~lu~s how ~o 1~1eas111·c the sides anrl anglt'S of t1 innglt·s. 
'l ngometl'y 1s either plane 01· sphcl"ical, of each tJf wl1irh 
we &hall treat in or<le1'. 

}>Ja11e 'I'1·ignmrfry is the scirnCP which tl'eat111 or the 
a1~a~ogie.s o~ ph~ne tdanglrs, and of the 111etl1oils or d· tt•J'. 

m111mg then'. s.1des and anglr:- For tliis p111 p11M', il is 
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not only r~qu~s1te t!1at ~he pl·1·1pl1c1·ics of t·ii·drs. b 11 al'io 
that ce1:1:u11 r1~ht lines Ill a~d aUuut a rirch•. :ll e • upp·i~rt.1 

!~,,~.:e <\1i~11~~·~~ ,.i; l :1'~ 1~,':1~~n~::c1(~;:·.~s:11: ::;~~:: 1;~1 · :~!:.'_a1~, ~·a~~. 
rrhe sidt"~ .of plaur tri"anglcs llla) be t·s1in::;tt-11' i11 'frf'rt. 
~at.· tl·~· .rha111s, 01~ bJ ariy otlwr dd111itc m1•a'Sui·i•s. ur b; 
.iboti.u:t numbcts; but the angles al'e lllL~•'•lcJ b~ lue 
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·a1·cs of a circle, contained between the two legs, having 
the angular point for its centre. 

Eve1·y circle is supposed to be divided into 360 equal 
parts, called degrees; caeh deg .. ee into 60 equal pat"ts, cal
led minutes; each minute into 60 equal parts, called 
seconds. An angle is said to be of as many degrees, mi· 
nutes, seconds, &c. as arc contained in the arc, or part 
of the circumf'erence, by which it is measured. 

A right angle is mea•111•ed by the fourth part of the cir
cumfe1·encC', or 90°; an obtuse angle is greatrr than 90°, 
and an acute angle is less than 90°. Degrees, mi· 
nulcs, &c. a1·e marked at the top of the figures by which 
the arc is denoted. Thns we say 34• 28' 50", thi1·ty-four 
dcg1·e<'s, twenty-eight minutes, and fifty seconds. 

The dilfe1·r11cc of an arc from 90°, or a quadrant, is 
callrd its complement; and its diff'erence from 180°, its 
Sll.pplement: thus in Plate CXXXV. Miscel. 6g. 246, the 
al'ch AB is the complement of HB: out AB is the sup-
11lemcut ufBD. 

A chord, or· subtcnsc, is a rigl1t line drawn from one 
extremity of an arc to thr. other: thus BE is tlie cho1·d or 
subt•'nse of the arc BAE, or BDE. 

'l'hc sine, or, as it is sometimes called, the right sine, 
of an arr, is a right line drawn from one cxt1·emity of 
the arr, perpendicular to the diameter passing through 
the other extremity: thus BF is the sine of the arc AB, 
orBD. 

'l'he "Oersed sine of an arc is the part of the diameter, 
inte1·cepted between the arc and its sine: AF is the versed 
sine of AB, and DF of the arc DB. · 

The co-sine of an ar<i>is the part of the diameter inter
uepted between the centre and the sine, and is equal to 
the sine of the complement of that arc. Thus CF is 
the co-sine of the arc AB, and is equal to Bf, the sine of 
its complement, HB. 

The tangent or an arc, is a right line touching the cir. 
cle in one rxtl'emit.y of that arc, continued from thence to 
-meet a line drawn from the centre through the other extre
mity; which line is called the secant of the same arc: thus 
AG is the ta11gent, and CG the secant of the arc AB. 

'iil1e co-tangent and co-secant of an arc, are the tangent 
and secant of the complement of that arc: thus HK and 
CK are the co-tangent and co-secant of the a1·c AB. 

The Jines he1•e described, belong equally to an angle as 
to the arc by which it is measuJ"ed; a11d, except the cl101·<ls 
and versed sines, they are all common to two al'CS or an
gles which al'e the supplements of each other. 

So that if the sine, tangent, &c. of any a1·c or angle 
above 900 are req11i1·ed, it is the same thing as to find 
the sine, tangent, &c. of it• supplement, or what it wants 
of 180'. 

'l'hey are also called the natnl'al sines, tangents, &c. 
of the arcs or angles to which they uclong; and the loga
l'ilhms of the nu1~bcrs by which they a1·e rep1·esenled, al'e 
the logarithmic sines, tangents, &c. 

Ami as one or other of these lines make a part of every 
trigonometrical operation, they have been calonlated tu a 
given radius, for eve1·y degree, minute, &c. of the qua
drant, and ranged in tables for use. 

Whence, by the help of sucl1 a table, the sine, tangent, 
&c. of any arc or angle, may be found by inspection; aud, 
vice versa, the arc, or an,gle, to which any sine, ta.ni;ent, 
&c. bclo110s. 
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Upon this table also, and the doctrine or similar trian
gles, depends the sol11tion of the scve1•al cases of piano 
trigonometry, which may Ile pcrfo•·mcd either by the na .. 
tm·al or logarithmic sines, tangents, &c., a.s occasion re
quires. 

But the logarithmic sines, tangents, &c., arc those most 
commonly used; as the cakulations, in this case, are all 
performed by adding and snbti·acting only, in•tead of 
multiplying and dividing, as is l'O<JUired by the natu1•al 
sines, &c. 

The sine, tangent, &c. of any arc or angle being of the 
same magnitude as the sine, taugr.nt, &c. of its 8UJ!ple. 
ment, it is plain that a table of these lim•s made for every 
degree, miuute, &c. of the quadrant, ur goc, will sel've 
fo1· the whole circle. 

It is als" to ue observed t.hat, in every such table, the 
natural sines, tangents, &c. are usu all> calculated to ra
dius 1; but in urdel' that the logar·ithmic sines, tangents, 
&c. may ue all positive, they are calculatr.<l to radius 
1.0000000000, or 1 with 10 cyphers, the lngarillun or 
which is IO, so that the latte1· arc the logarithms of the 
former, with 10 added to the index 

And, as the natural sines, tangents, &c. or any angles 
or arcs of diffet•ent circJes, are p1·opo1·tional to the radii 
ol' those circles, their values may be readily found, or 
made to correspond to any radius whatever. 

In every plane triangle, three things must be givi·n to 
find tho rest; and of these three one at least must be a side, 
because the same angles are common to an infinite nuin
uer or tl'iangles. 

It is also to he observed, that all the varieties that cau 
possibly happen in the solution of lllane tri .. 1gles, are 
comprised under the three following cases: viz. 

1. When two of the three given things are a side and 
its opposite angle. 

!l. When two sides and their included angle are given, 
3. 'Vhen the three sides are givcm. 
Each of which cases may be resolved, either by geo

metrical construction, by arithmetical computation, or iD· 
strumentally. 

In the first of these methods, the triangle is construct
ed, by laying clown the si~es from a scale o[ eqnal 
parts, and the angles from a scale of chords. or a pro .. 
tractor, and then measu1·ing the unknown parts by the 
same scale or instrument from which the others were 
taken. 

In the second method, having stated the ptoportion ac
cording tu the proper rule, multiply the second and !hird 
tel'ms together, and divide the product by tl1e fi 1·st, and 
thcquotientwillbethefourth tem1 rrquired. fo1• thenatur• 
al numbers. Or, in working uy lo,garithms, add the loga
rithms of the second and third terms together, and fr••m 
the sum take the logarithm of the first, and the number 
auswering to the l'emairulr,r will be tlic fourth tr rm sought. 

In the third method, or instrumentally, as suppose by 
the logal'ithmic lines on one si<le of the common two-foot 
scaks, extend the compasses from the first term to the 
second 01· third as they happen to be of the same kind; 
and that extent will reach from the othe1· term to the 
fourth term l'equired, taking both extent• towards the 
same end of the scale. 

'I'he second of these methods, however, or that in which 
the ope1·atio11 is perforwe4 b.)' logari!bisws, is the one p 
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nerally tmployed; the ot11er two being chiefly of use as 
cherks on the calculations, or, in certain simple casrs, 
where a neat' approximate value of the quantities to be 
determined is thought sufficient. 

It may here al•o be further remarked, that when one 
or more logarithms are to Ue suhtl'acted, in any opera
tion, it will be better to write down their complements, or 
what each of thrm wants of 10,0000000 instead of the 
logarithms themselves, and then a1!d them together, 
abating as many tens in the intlex of the sum as there 
were logat·itlims to be subtracted. 

'fl11,., if the logarithm to be subtracted is 3.4952758, 
it will be tl1e same thing as to add its complement 
6.5067242; and if it is 9.07452600, its complement, or 
the number tu be added, will be 0.92567400; which nnm
bei·s are readily found by ueginning at the left hand and 
sautracting each figure of the logarithm from 9, except 
the last significant figure on the right, which must be 
subtracted from IO. 

If the index of the logarithm, whose complement is to 
be taken, is g1•eater than 1 o, w1·ite down what the index. 
wants of 19, and the rest of the figures as before; and, 
after the addition, subll'act 20 from tho index of the sum, 
And if the logarithm of a decimal is to be subtracted, 
add 10 to the index, and then take the complement of 
the resulting nurubcr, and the rest of the figures, as 
before. 

Thus the complement of the logarithm 12.~907327 is 
7.5092673; and the complement of the loga1·ithm of 
3,5972648 is 2.4027352. 

l'OPERTJES OP PLANE TUUNGY.ES, R•Q.UIRED JN TUE 
PRACTICAL PART OF THIS SCIENCE. 

The sum of all the three angles of any plane triangle 
is equal to two right angles, or 1soo. 

The greater side is opposite to the greater angle; and 
the less side to the Less an.~Je. 

The sum of any two sides is greater than the third; 
and the dilference of any two sides is less than the 
thi1·d. 

The triangle is equilateral, isosceles, or scalene, ac
cot·ding as its three angles are all •qual, or only two of 
them rqual, 01· all three unequal. 

The angle• opposite to the' two least sides are acute; 
and if thCl'e is an obtuse angle, it is opposite to the 
greatrst sidr. 

A Jlt'rpcndicular drawn from the opposite angle to the 
longest side will fall within tho triangle; and the greater 
and less segment will be next the greater and less side. 

In nn isoscrlcs triangle, a perpendicular c.lrawn from 
the vertex will bisect both the base and the vertical an
gk. 

111 a right.angled triangle the hypothenuse is equal to 
thr square. root of the sum of the squares of the other 
t"o sidos; and either of the sides is equal to the square 
root of the dim.,.t•nce of the squares of the bypotbenuse 
and the other side. 

. Not~, also, that if tbe half dilfrrence of any two quan
hl10< ,. added to their hair sum, it will give the greater 
of"""" cprnnt1tir,.: and if it is subtracted frorn tbe half 
sum, it will give the less. 

CASE J. When two or the tl1ree given things are a 
side and its opposite angle, to 6nd the rest. 

RuLE. The sides of' any plane ti·iangle are to each 
other as the sines of their opposite angles, and vice ver-· 
ea: -That is, 

As any side is to the sine of its opposite angle, so io 
any other side to the sine of its opposite angle-

Or, As the sine of any angle is to its opposite side, so 
is the sine of any other angle to its oppo•ite sicle, 

Hence, to find an angle, begin the proportion with a 
side opposite to a given angle; and to find a side, begin 
with an angle opposite to a given side. 

Note. Wlien two sides and an angle opposite to one 
of them are given to find the rest, the question is some .. 
times ambiguous, or admits of two diffcl'ent answers. 

Thus, if the given angle is opposite to the least of the 
two given sides, the angle to be found, by the 1·ule, may 
be either an acute angle or its supplement; bnt if it is op
posite to the greater side, the requit·ed augle will be 
acute. 

Example l. In the plane triangle ABC, fig. 2~7. 

6iven BC 350 yards. Required the other part~. 
{

AC 236} . 

LB 39° 40' 

Br CoNSTRUCTJON. 

t. Lay down the line BC = 350, frorn some convenient 
scale of equal parts-

2. M.ke the LB = 38° 40' by a scale of chorus or 
other instrument. 

3. With the centre C, and radius 236, taken frorn the 
same scale of equal parts, cross BA in A or a. 

4. Join C~ or Ca, and the triangle ABC, or aBC, is 
the one requirer!. 

Then, the angles C and A, measured by the scale of 

~~~~~,"~.t~dbetlf~u~:f~oBb~· a~'~oi~~ .. ~; v:~~ scale of equal 

LC 29\' l LA 67 3
T

0 l AB 184 
or 73~ or 112 1

4° or 362 

BY CJ.LCULATION. 

As side AC 236 2.3729121 

7.6270880 
1s to sine LB 
So is side BC 

39' 40' 9.79573SO 
350 2.5440680 

To sine LA 6r• 54' or 112• 6' 9.966889& 
38 40 38 40 

Sum 106 34 or 150 46 
From 180 O 180 o 

Leaves 73 26 or 29 14 LC 
Then 

: Sine LB 38° 40' 

: Sidt· AC 256 
: : Sine L C 29° 14' 

: Side All 184.47 

9.795733Q 

0.204267Q 
2.372912() 
9.688<467 

2.2659257 
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Or, 
: Sine L B 58' 40' 9.7957330 

: Side AC 256 
: : Sine L C 73' 26' 

0.2042670 
2.Si29120 
'9.9815870 

: Side aB 562.04 • 2.5587660 
As the results in this rule are determined by means of 

the sines, which are always the same for an acute angle 
and its supplement, it is plain that, in certain cases, there 
ma) he two triangles with the same data; one acute· 
a11g-kd, and the other obtuse.angled: and, t'o l\S('quently, 
when tbe1·e is no restriction or limitation in the. question, 
either of them may be taken for the one requil'e<l. 

Thus, in the figure given above, whe1·e the least side 
AC is opposite to tho given acute angle B, it appears, from 
tht rnns1 l'Uctiun, that either ABC or all C is the friangle 
s uught. But, when tlw given angle is 1·i~ht 01· obtuse, 
it\\ ill hr oppnsite to thr grPatest !'iic~r, an1\ in lhis case 
thne rnn bP no ambiguity; for then nt'itlwr of the other 
anglrs cau be obtusr, ~md the gPomt•tl' ical construction 
will accordingly form only onl' triang:lPa 

[NSTRUUENTALLT. 

In the fi1•st proportion, rxt1·rnl the compasses from 2S6 
to S50t upon the line of numl.wrs, anil that extent will 
reach, upon the sines, from SS.}0 to 67 ! 0

, for tht> L Aa 
In the second 1iroportion, extend fi·om SS~' to 29!', or 

7:3!0 upon the sines, and that extent will rearh, upon the 
line of numbers, from 236 to 184, or 362, for the side 
AB, 01· a.B. 

Example II. In tl1e plane triangle ABC, 

{

AB 131} Required the other {AC 88.045 
Given BC 97 pa1·ts. Ans. LA 47' 46' 

LC 90° LB 42 14 

Example Ill. In the plane triangle ABC, 

{

BC 505 }Required the other {AC 237.93 
Given LB 51° 15' parts. Aus. AB 185.09 

LC 37 21 LA 91' 20' 

Example IV. In the 11lane triangle ABC, 

{

AB 195} Required the other {LA 92° JS' 
Given AC 203 parts. Ans. LC 42 47 

LB 45° BC 286.87 

Example V. In the plane triangle ABC, 

{

BC S45 } Required the other rAB 174.07 

Given ~ ~ ;~; 
201 

parts. i Lo~ ;~!·54~ 
Ans . .: 01· 78 16 

L
I LA115 36 

or 64 24 

CArn II. When two sides and their included angle 
are ghen, tn ti nd the rrst. 

Ru LE. As the sum of any two sidrs of a plane trian
gle, is to their difference, ~o is the tangent of half the 
sum of tl1en· opposite angles, to the tangent of half their 
iiiJference. 

Then the _half diffel'ence of thrse angles, adrlrcl to theit• 
half sum, gives the greater :rngle, aml subtracted from 
it gi1•cs the Jess. 

sid~n~a~s ba~lf~l~~1~ 1~~·~:;: t"w known, the remaining 

JV'ote. I nstcad or the tangent of half the sum uf thr two 
u~known angl<'s, we may use the co.tangent of half' the 
given angle, or the tangent of half'its supplement, which 
arc equal to each otlu?ra 

Exmnple. [n any plane triani;le ABC, 

Given BC 2594 ceet. Required the rest. 
{

AB 1075}' . 

LB 54° 46' 

BY CONSTRUCTION. l. Draw BC = 2594, from a 
scale of l'qual parts. 

ot~;r ~~!t1~!~~~t: B = 54° 46', by a scale of chords, or 

as Sbe~~~~e AB = 1075, by the same scale of 1•qual parts, 

4_. Join A, C, and the tria11gle is constrnrtt'cl. 
Then, the parts being measurPd, we shall have L. A= 

123.J.0
, LC= 9..2lr0 , and side AC= 1650 feet. 

BY CALCULATION. 

: AB +BC ;;459 

: AB rnBC 1519 
A ~ C 

: : Tan. -;z- 72' 37' 

: Tan. ~ 50° 32' 
2 

Sum 123 9 LA 
Diff. 22 5 LC, 

Then, 
: Sine LA 123° 9' or 56' 51' 

: Side BC 
:: Sine LB 

: Side AC 

2594 
34° 46' 

1630.5 

S.5402043 

6.4597957 
S.120£!448 

10.5043702 

10.0844107 

9.9228509 

0.0771491 
3.3791241 
9.7560544 

S.21232~6 

CASE Ill. When the three sides are given, to find 
the an;':les. 

RULE. Make the longest side the base, and let fall a 
perpendicular upon it from the oppusite angle. 

Then, as t11e base, or sum of its segme11ts, is to the 
sum of the other two sides, so is the di ff Prence of those 
sides, to the thffer~nre of the segments of the base. 
_An~ half tins difference, being arlded to half the base, 

will g~ve the greater segment; and, subtracted from it, 
will g1'·e the less. 

Then, in each of the right-angled triangles, formed by 
the perpendicular, there will be known two sides and an 
angle op110site to one of them; from whe11ce the other an
gles may be found, by Case I. 

Example r. In any plane triangle ABC, 

{ 
AB 4641 

Gil·en AC 548 yards. Required the angles, 
BC 69e . 
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BT Co'fSTRCCTJON, I. Draw BC,= G90, uy a scale 
of1·q11al parts. 

2. With the centres B, C, and radii 464. antl 543, 
1akcn 1.·rom the same :scale, dcscl'il>e arcs inter!:iCCti11g each 
otliH111 A. 

3. J11in AB, AC. and the triangle i" ·constructccl. 
'J'hf'11. by measuring the angles with a 1u·otracto1•, or 

b) thr scale of chnrds, they will be fount! to he nral'ly 
as lullow!;, viz. LC= 115!0

, LB =27°, ancl LC= s;-t0
• 

BY CALCUL!TION. 
Having let fall the perpendicular AD, it will be 

: BC or BD +DC 690 2.8S8849t 

: AB+ AC 
:: AB uiAC 

:BD uiDC 

812 
116 

136.51 

7.1611509 
2.9095560 
2.0644580 

2.1351649 

690 + 156.51 
Hence --

2 
- = 415.25 = BD. 

690- 136.51 
And --2-- = 276.75 = CD. 

Thrn, in the triangle ADD, right-angled at D 
: AU • 464 . 2.6665180 
'DD 413.25 • 2.6162129 

: : Si ue LD 90' 10.0000000 

: Sine LDAD 62' 57' • 
90 0 
,--

27 s LB. 

9.9496949 

And. in the triangle ACIJ, right-angled at D, 
: AC • 548 • 2.541579 2 
: DC • 276.75 2.4420876 

: : Sine LD • 90' 0' 10.0000000 

: Sine LCAD 52° 40' 
90 0 

37 20 LC 
Also 62 57 L BAD 
And 52 40 L CAD 

Makrs 115 37 L BAC. 

9.9005084 

Whrncr LB = 27' s', L C = Si' 25', and L BAC = 
115°371

• 

'J'h"'<' lhrre probkms include all the cases of varieties 
er pht"'. t1-ianglcs, as well right-angled as oblique, that 
can 1w ... s11.Jly happl'n; bul 1hc1·0 are some other theorems 
!ot' l'ighf~~n~lt·d triangks. tlrntarc orten more convenient 
m yra~11rc th:m the grnrral ones, the most useful of 
\\h11 h " the ono that follows: 

Cue IV. In an.': riMJit.~rnglrd trian.~lr, As radius is 
to _tl11· t.t.n~rnt 111' either of the acute a11glrs, so is the side 
::~~.~\~nt tu that anglt:', to the si<le opposite to it; a.nd vice 

Or, Ao; •:adius is to thr cotangrnt of cithrr of the acute 

:~~;:;1t'';;~t;tl~~;t~?c:~~~;~~ to that angk, lo the side 

It may also be observerl, that the •inc of either of Ute 
acute ani;lcs 111' a right-an.;le<l triangle being equal to the 
cosine of the ulher, the lattc1· rnay be u•H:d instead of the 
formrr, \\hPllC'r'cr ir 1·ende1·s thr operation more s11np1c. 

Exampl£ L In an) ri;;ht augled plane triangle ABC, 

Given { ~g ~~~ 
7

, 48,, }Required the other parts. 

BT CoNSTRUCTION. .llak<" BC = 324, and LB = 
53° i '; then r;.use the peqlCndicula1· CA, meeting BA in 
A; anti the t1·iangle is constn1ctell: in which AB will be 
found to measurt 540. and AC 432; ani.l LA, which is 
the complement of L B, is 36° 5:3 • 

BY CALCULATION. 

: Rad. 01· sine ~o· 10.0000000 
: T,i11. LB 530 7' 48" 10.1249371 

: : Side BC 324 2.51054 50 

: Side AC 432 

: Sine LA or cos. LB 53° 7' 48'' 
: Si•lc BC - 324 

: : Ra<l. or sine L C 90° • 

: Side AB 540 

2,6554821 

9.7781524 
2.5105450 

10.0000000 

2.73239~6 

'---
And 90° - 53° 7' 48" = S6o 52' 12'' LA. 

We shall 111~w give a tabular form, (1) The solution 
of th~ cas~s of nght-an.gled_ plane triangles: and (2) The 
solution ol tho cases of oblique plane triangles. 

The Solution of the Cnscs. of right-angled plane Triangles, 
fig. 248. 

81 Gi,.en. I Sought. I Prnpo,tion. 

- '['heh;.poth. --- Asfurad.(orthesincorB) 
1 IAC and the\Theleg BC\';, to thehyp. AC;s•J is the sine 

angles of A, to its 01ipos1te si<le BC. 

- Thel::;poth. ~-- As AC: rad~ AB,:;;;;; 
2 IAC and one\ I he angles.lo[ C; whose complement 

leg AB. gives the angle A. · 

-

1

Thel::;poth. -Th;-- Leiilie angl;;-he° found b; 
S AC and one! other leg lea'° 2; theu, as rad. : AC:: 

leg AU. BC. sine of A : BC. 

-,The -;ngles Th-;h-;:-

1

---'------
4 and one leg pothenuse .As si'ne of C : AD : : rad. 

AB. AC. (sme of B) : AC. 

-,The -;ngles -Th;;--1 As sine :fe-:-::\B: :sinr of 
5 and one leg other leg A. : BC. Or ra<l . t n f 

AB. BC. A : : AB : RC.• ' . a g. o 

-,~ two---•,- As AB: BC-:-:-;a-;i-t~ 
6 legs AB and The angles. '.'f A. whosr · ·cn 1111;let~ei~t 

BC. _ <;'IHS the angle C. 

-il:he - two ~~1F;~1-;;,1gh's,I;~ 
7 I• gs AB and pothennse 6. and fmm thence the hfllo 

BC. AC. AC, by case 4, 
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Tl~ Solution of the Cases eJ Obliqne Plane 1'rianglts, 
fig. 249. 

!/~'.:::__/ 1";;;::':,f 1--P,.opo:::_ __ 

1

1 he ang.lt·• the othci· As sine of C : AB : : sine 
I and o11e side/ sides, lof A : BC. 

AB. s11pposcBC. 
------- ------

'

Two sides' I As AB : si11e of C : : BC 
A13,BC,and The other : si11e of A; which, added 

2 the angle C anglesAamJ to c., and the s~m sulJtract-
npposite to ABC. et! lrom 180°, gires the an-

- ~~hem:/--- gle ABc. ___ _ 

Two sillrs 
AB,BC.andl The Find the angle ABC, by 

s the a1·~gle C other .. side cas,e 2; . then,. as s~ue of .A : 
opp•is1te tu AC. UC:: srne ol ABC : AC. 
one oftliem. -1---1--- As-;s + A~B-AC 
I~oAC_t~'~J Thel othcer ~~,:;~~j ~:~ L~11~g~~;;1~1~ho~Jo~~ 
~~~il~c~:ded and ABC. g~·:a1t~. t·8::1g.~~

1;,;U~~::1· ~·atc~~ 
4) , a11g es ' t l ·u . l 

ed leaves the tesse1· ABC. 

-,l~~d,i~'~'~ ~=-· -:n::e angles, by ca:: 
5 

l~:,~\~c~'.dedl side BC. an:::1e:~I~: ::i::~~d:ular 
BD, opposite the 1equ1red 

! I 
angle, and suppose DG = 

All tho An angle AD, then AC . ll C +BA : : 
6 sides. su' ose A BC-BA: CG, which sub-

' 

1

1 P ' ltracted hum AC, and the re-
mainder divided by 2, gives 
AD; 11 hence A will be found, 
iJy case 2 of l'ight a ogles. 

SPHERICAL TRIGONOMETRY. Spherical Trigonome
try is the art whereby, from three given parts of a sphe
rical triangle, we discovet• the rest: and, like plane tri
gonometry, is either right-angled or oblique.angled. 
But before we give the analogies for the solution of the 
several cases in either, it will be pl'oper to premise the 
following theorems: 

THEOREM r. In all right-angled spherical trianglrs, 
the sign of the hypothcnuse : radius : : sine of a leg: 
sine of its opposite angle. And the sine of a leg : radi. 
us : : tangent of the other leg : tangent of its opposite 
angle. 

Demonstration. Let EDAFG (fig. 250,) represent the 
eighth part or a sphere, whei·e the quadrantal planes 
EDFG, EDBC, are both perpendicular to the quad
rantal plane ADFB: and the quadrantal plane ADGC 
i• perpenrliculal' to the plane EDF'G; and the spherical 
triangle ABC is right-angled at B, wb.ere CA is tb.e hy
pothenuse, and BA, DC, are the legs, 

To !he arches GF, CR, draw the tangents HF, ·on 
anti the sin rs GM, Cl, on the radii DF. 0 ll; also di·a~ 
BL the srne or the arch AB, and t.:K the srne of AC: 
and then join IK and OL. N11w H~'. OB, GM, CI, 
are all perpendicular to the plane AOFB. Arni HO 
GK, OL, lie all .in the same plane ADtic. Also Fo: 
IK, 13L, he all m the same plane ADUC. 'l'heref""' 
the rightangl•d triangles HFD, CIK, ODL, having the 
equal angles HDF, CKI, OLB, are similar. Ami CK: 
DG:: CI: G)l; that is, as the sine of the h~pothenuse 
: rad.:: siuc of a leg : sine of its opposite angle. For 
GM is the sine of the arc GF, wlikli rneasul·cs the angle 
CAB. Also, LB : DF: : 80 : Fll: that is, as the side 
of a leg : radius : : tangent of the other leg: ta11gc11t or 
its opposite angle. ~· E. n. 

Hence it follows, that the sines of the angles of any ob
liq1rn spherical triangle ACD (fig. 251,) are to one 
another, directly, as the sines of' 1he oppo~ite sides, 
Hence it ab;o follows, that in right-angled spherical tri
anglei;, having the same pe1·pe11ilicular, the sines of the 
bases will be to eacl1 other, invel'sely, as the tangents or 
the angles at the bases. 

THEORE>< II. In any right-angle<! spherical triangle 
ABC (Jig. 252,) it will be, As radio• is to the co-sin<· of 
ont" le~, so is the co-sine of the other leg tu the co-sine 
of the hypothenuse. 

Hence, if t\\o right-angled sphrrical triangles ABC, 
CBD, (fig. 251,) have the same perpendicular BC, tho 
co sine of their hypothenuses will be to each other, di· 
r~ctly, a.-; the co-sin~s of their bases. 

THEOREM III. In any spherical triangle it will be, 
As radius is to the sine of either angle, so is the ro-sinc 
of thf> adjacent leg to the cu-sine of the oppnsite angie. 

Hence; in right-angled spherical triangle•, havrng the 
s~me pC:'rpendicuJar, the co-sines of the angles at the b;\se 
will be to each other, directly, as the sines of the ve1ti· 
cal angles. 

THEOREM IV. In any right-a11gled spherical trian· 
gle it will be, As radius ti, the co-sine of the hypotlienu..e, 
so is the tangent of either angle to the co-tangent uf the 
other angle. 

As the sum of the sines of two unrqual arches i• to 
their di!ference, so is the tangent of half the sum of those 
arches to the tangent of half their diffrrrnl'e: and ., Ibo 
sum of the co-sines is to their ditference, so is t111~ co
tangent of half the sum of the arches to the tangent of 
half the difference of the same arches. 

THEOREM V. In any sphe1·ical t1·iangle ABC (figs. 
253 and 254), it will be, As the co.tangent of hair 1he 
sum to half their difihencr, sn is the co- t ang<•nt of half 
the base to the tangent uf tl1r distance (DE) of the p•r· 
pendicular from the middle of the base. 

Since the last proportion, by permutation, becomes 
AC+ :BC AC - BC 

co-tang. - 2-: co-tang. AE: : tang. - 2-: tang. 

DE. and as the tangents of any two ar·rhes arf'. inn"1'5e
ly, as theil• co-tan.~ents; it follows, therefore, tl1at tang. 

AC - BC AC - BC 
AE: tang. - 2-:: tang. - 2-: tang. DE; or, 

that the tangent of half the base is to the tangrnt uf half 
the sum of the sides, as the taugl•nt of half tbr fliff··rrnce 
of the sides to tl1P. tan.rri:>nt of th~ dtSLdOCe of the ueroen· 
dicular from th 
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TnEnREM VI. In any spherical triangle ABC (fig. 
!5S), it will bl', As the co-tangent of half the sum of the 
angles at the base is to the tangent of half their differ
curc, so hi the tangl'llt of half the vertical angle to the 
tang•·nt oft11e a11gle whirh the perpendicular CD makes 
with the line CP' bisecting the vertical angle. 

The following propositions and remarks, concerning 
sJlheriral triangles (selected and communicated to Dr. 
Hutton by the reverend Nevil Maskelyne, D. D. ash'o
nnmrr-royal, F. R. S.), will also render the calculation 
of them perspicuous, and free from ambiguity. 

I. A spherical tt·iangle is equilateral, isoscelar, or sca
lene, acco1 ding as it has its three angles all equal, or 
all thrre unequal; and vice versa. 

2. The g1·eatest side is always opposite thr. greatest 
angle, and the smalkst side opposite the smallest angle. 

s. Any two sides taken together are greater than the 
t11ird. 

4. H the thrre angles are all acute, or all right, or all 
obtuse; the three sides will be, accordingly, all less than 
90°. or equal to 90°, 01· greater than 90'; and vice 
V'Crsa. 

5. If from the three angles A, B, C, (flg. 25S,) of a tri
angle ABC, as poles, there are described1 upon the sur
face or the sphere, three arches of a great circle lJ E, 
DF, FE, forming by their intersections a new sphel'ical 
trian.i;le DEF; each side of the new triangle will be tho 
supplement of the angle at its pole; and each angle of the 
same triangle will be the supplement of the side oppo
site to it in the triangle ABC. 

6. In any triangle ABC, (lig. 255,) or AbC, right. 
angled in A, lst,The angles at the hnothenuse are al ways 
of the same kind as their opposite sides; 2dly, The hy
pothcnuse is less or greate1· than a quad1·ant, according 
as the sides including the right angle a1·e of the same or 
different kincls; that is to say, according as these same 
sides are either both acute or both o()tuse, or as 011c is 
acute and the other obtuse. Anti vice versa, 1st, The 
sides including the right angle are always of the same 
kind as their opposite angles: 2d ly, The sides including 
the right angle will be of the same or different kinds, 
according as the hypothenuRe is less or more than 90~ 
but one at least of them will be of 90°, if the hypothenuso 
is so. 

The Solution of the CAsl!:s of right.angled Spherical Triangles (fig. 252). 
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In any spht>rical tdangle, the area, or surface inclosed 
by its three sides upon the sul'face of the globe, will be 
found by this 1u·opot"lion: 

As B right an,glcs, or 1200, 
Ar·e to the whole surface of the sphe1·e; 
Or, as 2 l'ight angles, or 180°, 
To one great circle of the sphere; 
So is the excess of the S angles above 2 right angles, 
To the area of the spherical triangle. 

Hence, if a denotes .7854, 
d = diam. of the globe, and 
s =sum of the 3 angles of the Mangle; 

then add ,.. s - 180 = area of the spherical triangle, 
180 

Hence also, if r, denotes the radius of the sphere, and 
cits cil·cumfet•ence; then the area of the tl'iangle will 

s-. 180 
thus be variously expressed; viz., Area = arl' x~ 

=cdx~=crx~; or barely= T xs 
720 S6U 

_ 180 in square deg1•ees, when the l'adius r is estimated 
in d1 g1·ees; for then the clr~umfore~1ce c is. = S60°. 

Farthe1·, because the l'athus r, o( any ru·cle, when es-

timated in degrees, is= s.!4'.~~ 1.<c. = 57.2957795, 

the last rulf" .,. x s - lt:lO, for expressing the area .11 of 
the s1)herical trian-gh-, in sq 11a1·e tlegn·cs, will be barely 

Jl = 57.2957795 s - lOSIS.24 

Hence ma;=b~7 f:u~ u,:0s~1~~= f:t~L~m~~11:·1~~ angles in 
any spherical triangle, having its area J1 kuown; for the 

last equation give the sums =4+180 = 
57

•
2

: &c, + 

1so=~+1so. 
968S 

So that, for a triangle on the surface of the earth, 
whose three sides are known; if it 1s but smalJ, as of a 
frw milt•s l:'xH· ut, its ar·ca may be found 1'1·0111 the known 
fongth of its sitles, ccmsidt•ring it ~s a plane trian~le, 
\\hirh ghes the value of tlw quanti~y .11; anU then the 
lasr rule above "ill give the value ot s, the sum of the 
tl1n·e a11.~les; wllid1 "iJJ sc1·vt: to 111·11\ e whether those 
a11~les are nearly exart; lbat ha\'o lwen takl'll with ave .. 
1·y 11ire ir1stl'u111e11t, ~& in la1·ge antl t•.xtemave measure
ments on the surface of the earth. 

SPHERICAL Poi.YOON, ie a tignre of mom than thl'ee 
sides. fo1· .,,·d on 1 t.c su1fa.oe of a glolie by the intersect
ing arcs of great circles. 

'I' R 1 

Tim area of an:r spherical polygon will be found by the 
folluw111g p1·opol'tJOn, \'IZ. 

As 8 1·iglit angles, or 12G0, 
rlo th e whnlP su1face of the sphere; 
01·, as 2 right a11glcs, or 1 so0 , 

'fo a g1'<'<1t ci1·de uf the sphere; 
So is the ('XCPSS of all the angles above the product of 

l SO, and 2 less than tile number of angles, 
To the a1·t:a of tlie sphc1·ical 1mlrgon. 

rriiat b, putting n = tlie number of anglrs, 
s -= sum of all the angles, 
d = di.till. of the sphe1·e, 
a= .78539 &c.; 

Then A= arl• x s -(~8-;;
9 ) 180 = the area or the 

sphc1·iral polygon, 
Ht•uce other l'Ulcs might he founll, similar to those for 

the area of tlie spherical 1 ria11gle. 
Henc« also, the sum s of' all r he ani;les or any spherical 

J>olygon. is always less than I80n, 1.rnt gn·all'r ll1a11 180 
(n - 2); that is, kss tlian 1t times 2 1·ight a11glcs, uut 
grnater than n - 2 times 2 l'iglit angles. 

Tl1is wilJ IJe decmctl sufficient on the suhjC'rt a~ an in· 
t~·n~uc.tio11 to h'igonomet1·y, and we can with gr1•at sa
h!-ifact11>n refer ou1· l'raders fo1· farther inl'o1·111atinn to 
Bunn) castle's " '!'realise on ],lane and Spherical T· i . .;.··· 
no~ct1·r, with tlici1· most use/'ul practical Applira1i ,u.,," 
\Vl11 ~ h 1s um1uostiunal>Jy the IJcsl book on the subject 111 
the Englisli language. 

'l'It!GUERA, a genus of the pentandria monogynia 
class and ortler of plants. The corolla is bt·ll ... 1rn1n•1I; 
nect. short; berry four-cC'llcd, two seeds in each cell. 
Ther·r a1·e two species, of no note. 

TRlHJLATJE, from trrs," three," and hilum, "iin 
external ma1·k on the seed;" the uame of the 2Jtl rlass 
in J.innreus's Fl'agmcnts of a Natural Method; ro11-~i"t· 
it1g of plants with three seeds, which a1·e wa1·kt1d "ith 
an extnnal cicatrix or scar, where they are fastcntd 
within Ilic fruit. See HoTANY. 

TRILlX, a genus of the class and oJ'rler polpnrll'ia 
monngynia. The calyx is tl11·ee-lcaw·d; !'orolla three
pctallc<i; berry five-cellc<I, many-seeded. Tlicl'C is one 
spt>cir,.;, a shrnb of CatLagf'na. 

'l'lUl..LlON, in arithmf'tic, a billion of billion~. 
TfllLLI L)f, a genus of the l1t·xaud1•ia 11'i.~J 11i<l rlass 

and order of plants. The ralyx is tli1·1•e-ltavJ>tl; nm11la 
three-JK'tallr!l; beny tlu-ce-cell1:d. There arc tlll'l:e spe
cit's, hardy pPrennials. 

TRIM nfa ship, her best postu1·e, prnpol'tion o[ bal-
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last, and hanging of her masts, &r. for sailing. To 
find the 1rin1 of a ship, is to find the best way uf making 
lil'l'sail swiftly, or liow she will sail bci;;t. 'l'lii!J is done 
b) easing of her masts and shrouds; some :;hips sailing 
much better when they are slack, than when tliey a1·e 
taut or fast; but this depends much upon expcl'ience 
and judgment, and the sevcl'al trials antl observations 
whirh the commander and other officers may make 
aboard. 

TRINGA, sanclpiper, a genus of birds belonging to 
th• order of gi·allre. The bill is somewhat tapet·ing, 
and of the length of the head; the nostrils are small; the 
toes are four in number and divided, the hind toe being 
frequently raised from the ground. According to Dr. 
Latham, the1•e ai·e 145 species, of which 18 are British. 
We shall describe some of the most remarkable. 

1. Vanellus, lapwing, or tewit, is distinguished by 
J1aving the bill, crown of the head, crest, aud throat, of 
a bJaCk colour; there is also a black line under each eye; 
the back is of a purplish g1·een; the wings and tail are 
black and white, and the legs red; the weight is eight 
ounces; and the length 1 S inches. lt lays four eggs, 
making a slight nes~vith a few bents. The eggs have 
an olive cast, and are spotted with bJack. The young, 
as soon as hatched, run like chickens. The parents 
show remarkable solicitude for them, flying with great 
anxitty und clamour near· them, striking at either men 
m· dngs that approach, and often fluttering along the 
g1·ound like a wounded bit'd, to a con.:;illerable distance 
from their nest, to drhu.le their pursuers; and to aid the 
deceit, they become mo1·c clamorous wl1cn most remote 
from it. The eggs ai·e held in great esteem fot" their de
licary, and ai·o sold hy the London poulterers for 4 or 
5 shillings the dozen. Jn winter, lapwings join in vast 
florks; but at that season are very wild: thei1· flesh is 
'VC'l'Y good, their food being insects and wor!Us. Dur
ing Odolmr and November, they are taken rn the fens 
in nrts, in the same mannc1· that ruffs arc; but are not 
p1·cs1·1·vccl for fattening, being ki11ed as soon as caught. 

2. Pugnax. The male of' this species is called ruff, and 
the female i·eevc. 'rhc namr ruff is given to the males 
bcnrnse they arc furnished with vcl'y lung feathers, 
sbnding out in a remarkable nrnnne1·, not unlike tile ruff 
"01·11 by our ancestors. Tile. ruff is of as many different 
co]ours a" there are males; but in g<'nernl it is barred 
wi1h blark; the \Hight is six 01· SC\'rn ounces; the length 
onr rout. The female, or 1·ee,•c, has no ruff; the common 
col<rnt· is bro" n; tile fralhers arC' etlged '' itil a VeJ'y pale 
cnlou1·; the l11'rast and bl'Jly \Thite. Its Wfight is about 
foul' ounces. Sec Plate CXXXVII. Nat. llist. fig. S9~. 

Th(•se birds appea1· in llie f'eus in the earliest spl'ing, 
and t!i~:lppt•:u· al.lout 1\lichaclmas. 'I'lie reeve Jays foui
cp:p;!i i11 a bft of g1·ass, thr fi1·st wrek in May, and sit 
al.lout a n10nlh. The t•ggs art: white, marked "itl1 Jar·ge 
ru~ty s1>11ts. F irn lers avoid in general th<- taking of the 
ft·m~1lt ~; not 011lJ bC'cause t!H·y an• smaller than t!Je males, 
but that I hey may be left to breed. 

Soou afte1· their arl'i1 al. the males h•gin to hill; that 
is, to rollvc t nn some <.11·.v ba11k uea1· a plash of water, in 
up!'rtation of the f'rmalrs wlln 1·C'sort lo them. Ead1 
nlalc krt·ps posr;(·~~ion of a srnilll piece of g1·ound, wlikh 
it 1·1111~ ~· .uml Lill the grass is worn 'Iuitr away, and uotlt
iug hu' • uakcd circle is left. When a l'crualc lights, the 
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ruffs immediately fall to fighting. It is a vulgar error, 
that 1·ulfs must be fod in the dark, lest they should de
stroy each other uy fighting on admission of li.,ht. The 
truth is, every birtl takes its stand in the ~oom as it 
woulU iu the open frn. If auotlicr inrndcs its cin.: Je, an 
au ack is made, a11U a battle rnsueS. They make use of 
the same action in fighting as a cock, place their bills to 
the ground and spread theil· ruffs. l\lt·. Pennant says he 
has oet a whole roomful a fighting, hy making them move 
their stations; ~ml, after quitting the place, by peeping 
through a cre\r1ce, seen them resume their circles, anti 
gI·ow 11acific. 

When a fowler discovers one of those hills. lie places 
his uet over nightJ "hich is of the same kind as those 
that are called clap ur <lay nets; only it is generally sin
gle, and is about l4 yai·ds long and four hroad. The fow
ler resorts to his stand at day-1.n·eak, at the distance of one, 
two, three, 01· four hundred yards from the nets, accord 
ing to tl_1e time of the season; for the later it is, the shy
er the _bn·ds grow: He ~h~n makes his first pull, taking 
s~ch bmJs as he finds w1Lhm reach; after that he places 
J11s stuffed birds or stales, to entice those that are conti
uualJy traversing the fen. 'Vhen the stales a.l'e set, sel
dom more than two or three are taken at a time. A fow .. 
ler will take !orty 01· fifty dozen in a season. These 
birds are found m Lincolnshire, the isle of .Ely, ancl in 
the J;;ast Hiding of York. They visit a place called llla1-.. 
trn-Merc, i11 Lancashit'cJ the latter end of :March or I.Jc
ginning of April; but du not continue there al10ye three 
nceks; wh~re they arc taken in nets, and fattened for 
tll~ talJlo w1th bread anti milk, hempseed, and some1i111cs 
boiled wheat! but if expedition is rer1ui1·ed, suga1• b ad
d~d, whLCh will make them in a fortnight's time a Jump 
o! fat: tbe,y tllcn sell fot· two shillings or half a crown a
!"ece.. 'l hey arc dressed like the woodcock, with their 
lll~t'.strncs: and when killc~ ~t the critical time, say the 
epicures, are the most dellc10us of all mo1·scJs. 

3. Tanut.us, or knot, has the fore.head, chin, and lower 
part of the neck, brown, inclining to ash-culour; the back 
and scap~lars -~eep bt·u.wn, edgcfl with ash-colour; the 
cove1·ts ol the \~mgs wl.ntc, the edges of the lower order 
decJJly so, fo1·m111g a wl11te bar; the b1·east, sides, aull. bel
ly_, wli1tc_, the two fir~t st1·eakecl with l.i1·own; the covci·ts 
ot the tail marked with white and dusky spots alternate
ly.; . Llie tall ash~c~loured,. tlic outrnost frathcr on each side 
"~11te; t~1e Jegs. of a blueish g1·e3; and the toes, as a spe
c1.1l 111ar k, di\ uled to the n1·y bottom; the wright four 
~um·cs anU a hair. 'l111cse bil'd"i, \\lien fattened, are )H'C

~crT~tl b) somt! to the ruffs themselves. 'J hey arc taken 
111 great numbel's on the coasts or LincolnshirC", in ucts 
such as are emplu)·cd in takl'i 11g l'uffs; wit Ii two 01· tl11·N· tlo
z 1.:n of shtlcs or wootl paiuttli lil\t• lhe Uinl!-, 1ilart•ll "ithin: 
14 t~ u zi; 11 Inn> bce11 lakcn at ouci .. 'I'Ueh· srnso11 i'i frum the 
bL·g111n1_ng ol August to that uf 1" o,ember. Tl1t'J tli . ..,ap
pc.u• " .1tli the_ first. f1·Hs ls. 9~undcu sa)'s, tlieJ dnin· tln·it• 
n.ame from b.111g Canutt~ , K11uh', 01· Knout, a.'I he is..,, me
t11_11es rnllu.l; 11.,,balily bt'('ause tit(') \\e1·e a favour·itr tli..,h 
\\Ith 1h~\~ IO! ~ JHll'C!I· ''.l' ~110\\ lhrtt he kept thl' fL'ilst ul' 
tl1t· 111_11,ilital1011 ot. tlrnVu-g11~ .i\la1·y \\ill1 g1•rat JloJHJJ> and 

~~·;~1;11 11 ,\t l~,';1\~k,~l)~t\~,;t;:~l 1~:~1~ \,ui~;,"ft (~;~~r~f thl' frn Ui1·1h;, 

. . 4. i_lir l~)pul~·u.-os, ~u· rn111mo11 s.anrl .:prr, rxr rpL 
Ill pau rn;, lane, IS a solll•U·) b11·tl. It is 11n L:' found Hcilr 
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ll1e sea, bul f1•equents l'ivers, lakes, and otl1e1• fresl1 wa
ters. Its head is Ot'own, streaked with downward black 
Jines; the Reck, an obscure ash colour; the I.Jack antl co .. 
,·c1'ts o[ the wings, 1Jrow11, mixed with a glossy green, 
elrgantly marked with 1t•ansve1•se dusky linrs; the breast 
anti belly at•e of a pure white; the quill-feathers and the 
middle feathers of the tail al'e brown; the legs of a dull 
pale green. 

5. The alpina, 01• dunling sandpiper, is at Qnce dis
tinguished from the others by the singularity of its 
colours. The back, head, and upper part of the neck, 
arc ferruginous, marked with large black spots; the lower 
part of 1 he neck white, marked with short dusky streaks; 
the corcrts of the wings ash-colour; the belly white, 
marked with large black spots, or with a black c1·esce11t 
pointing towanls the thighs; the tail is ash.coloured; 
legs blark; toes divided to their origin. In size it is su
Jierior to that of a lark. These birds are found on our 
sea-coasts; but may be reckoned among tile more rare 
kinds. 'I'hey lay four eggs of a dirty white colour, 
blotched with brown round the thicker end, and marked 
with a few small spots al' the same colour on tbe smaller 
end. They are common on the Y 01·kshi1·e coasts, and 
esteemed a gt•eat delicacy. 

6. The cinclus, pul'l'e, 01· stint, is in length seven and 
a half inches; the head and hind pa1·t or the neck are 
ash-coloured, marked with dusky Jines: a white stroke 
divides the bill and eyes; the back is of a brownish ash· 
colout·; the breast and belly white; the coverts of the 
wings and tail a dark brown, edged with li.~ht ash-colour 
01· white; the upper pat'! of the quill-feathers dusky, the 
lower white; the legs of a dusky green; the toes divided 
to their 01·igin. The bill an inch and a half long, slen
der anti black; irides dusky. These bicds come iu large 
flocks on our sea-coasts in winter. 

TRINITARIANS. those who arc orthodox and be
lieve in the trinity: those who do not l.iclieve therein, be
ing railed anti-trinitarians. 

'l'RlNITY-HOUSE, a kind ofcollrgc at Deptford, be
longing to a company or cdrpnration of seamrn, who, 
by the king's chartn, have ]lower to take cognizance of 
those persons who destroy SC'a-mal'ks, and to get repa
ration of such damages; and to take care of other things 
belo11ging to navigation. At prt>sent, mauy gentry and 
some nobility are members of that community. 

The master, wardens, a11d assistants of the trinity
house. may set up beacons, and n~<H'ks for the sea, in 
surh places near the coasts or forela111is. as to them shall 
seem mert. By a stat11te of queen Elizabeth, no stee
l>le, trees, or other things standing as sra-marks, shall 
be taken away or cut clown, upon pain that ever·)' pel'son 
5uilty of surh nffrncc, shall forfeit 1001. and if the per
son offending is not poEsessed of the value, he shall be 
1lcemeil convict of outlaw1·v. 

TRINITY, fraternity of,· a religfous society instituted 
at Rr1me by St. Philip .Nrri, in 1548. These religious 
wrre a11pointf'd to take rare of the piJ.~l'ims who cam~ to 
visit the tombs of St. Prter and St. Paul. The society 
originally consisted of only 15 religious, who assem
bled on the first S11nday nf every month. in the church of 
St. Saviour del Campo, to heal' tl1e (•xhrlrtations of the 
fonnrler; after whose death pope Paul JV ;ave the fra
ternity the church of St. Jlenedict, nea1· which they have 
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since built a large hospitalt for the ··eception or pil:.;rims. 
1.'Jie frateruitv is one of the most consic.lerable in Rome, 
and mnst of the nobility of both sexes have been mcm. 
hers of' it. 

TRINOMIAL, or TRINOMIAL RooT, in mathema. 
tics, is a 1·oot rnnsisting of thl'ee parts connected to. 
gethcr Uy the signs + 01· -, as x + y + lZ, 01· a+ b--c. 
See B IXO:\I UL and RoO'l'. 

TH.IO. in music, a part of a concert wherein thrre 
persons sing; nr mol'e properly, a musical compokiition 
consisting of tlu·ec parts. Trios are the finest kine.ls of 
cornpusitio11, an cl tl1e8e are what please most in concerts. / 

Tll!OP'l'ERIS, agrnus oftlte tlccanclria tl'ip;yniaclasa 
of plants, tho co1·01Ia whereof r.:on::.ists of six oval, ('l'ec .. 
tupatulou.s, equal and permanent petals, sun·ounllrd by 
three otl1PJ's, smaller than tliemselvrs, Uut equal to one 
anotl1c1·; there is no pl'l'icai·pium; the seeds are three, 
crrct, and carinulatrc.1 at thr back. each or tlic111 has rx. 
tet·nally at irs base au ala, and at it::; apex two; tlu.'st~ ala 
arr what in the flowe1·ing state of the plant appra1· tu I.le 
petals, but they are not truly snch. There a!'e two spe. 
cics, shrults of the "West lnclit•s. 

'l'RJOSTEUM, a grnul'- or the. pentandria monogynia 
class and onlc1· of plants. The ralyx is the h·n.i:;th of tlie 
corolla; cn1·ulla one-pdallnl, alr10<;t equal; bc1·1·y three
crllcd, 111H'<]11al: seeds solitar~. •:'hcrn are t11!'ee sperie'I, 
herbs nf' Ncu·l.h Amrl'ira. The roots are sai<l to be emetic. 

TRI l'LA RI S, a genus of the clioecia dodecanclria dass 
and Ol'{!e1·. The calyx is very large, tJwre or six-parted; 
corolla t.hrce-petallrd; ncct. three-sided. Tl1c1·e are two 
sprries, trees of South Am<'rir,a. 

TRIFJ,E, 01· TRIPLE Tnrn. in musir., a time con
siting of tlll'ee measures in a bar; the two first of \lhicb 
are beaten with the hand or foot down, am! I llr thi1·d 
markfd Uy its elevation. Tl1cre wrrr fo1·nl('1.J.y in use 
no less than six different triplr mf'as11rf>s: fi1·st. that uf 
three breYes in a bar, flenuted hy the fig11re S: srcnndly, 
that of three semih1·evcs in a I.Jar, the sign of which was 

i; thirdly, that of thl'ee minims in a bar, marked by~; 
~ourtl1ly, that of three crotchets in a bar, implied b! 
!; fifthly, that of three quavers in a bar, si,i;nifird by~; 
arnJ, sixthly, that of three semiquavers in a bar, exp1·cs .. 

sed by / 6. But at prrsent we only employ three differ

ent tl'ipks; that of th1·ee minimc;, that of thrre cTnfrhrt'i, 
and that of tl1rce quavrrs. The reatler lwing inrnrmt·d 
that the srmibrern (which is now the lnn.~r-st n<itr in 
common 11f-ie:, and therrftn·r m~ule the rornmnn i:itanrlard 
of reckoni1-1g), is equal in dnra1inn to two miuims. 01· to 
four crotchets, or ti~ht q.uan:·1·s, will readily rompre
hend the prop1·iety of amw11nri11g- tl1rsP diff1•rrnt mra .. 
sures by the abnve figures; anrl will pe1-rri\·p th;.it, tn in
dicate a time nf three minims in a bar (i. e. thrN' hahes, 
or second va!'ts, of a st>mihrcve), nn ml't!JfJi! more 1·on
cise 01· simple could be acloptetl, than that of pl:u·ini; at 

the beginning of the movrmcnt tlie figurf's~; fur a lime 

of three crotchets (i.e. tl1rec- fourth parts •1f a srmibrrve ), 

the figurrs;; and for a tim<' of thrrequavcl'a (i.e. th1·ee .. 

eights or a scmiln·c•·e), the figures~. 
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The old musicians considered the triple, 01• th1·ce.lim~d 
mrasurc, as supe1·ior to tl1e binary, or twa.t1me<l, and lur 
that 1Tason called it the perfect tim~. . . , . 

TKIPLB PROGRESSION, an expresston rn o~d music, lr:n· 
pl) ing a srl'les of perfect fifths. A progression of sounJs 
tJw• ex11l,.ined by theorists: let any sound be repr~se~t
ed b) uwty, or the number I; and as the third pai t of a 
etrn1g has been found to produce the twelfth, or octave of 
the fifth obove the whole string, a series of fifths may be 
retircs1•nted by a _triple geometric progression of nu!ubl'~!·s! 
continually muk.iphed by 3; as 1, 3, 9, 27, BI, 24..,, 7 ..... 9, 
and these terms may be equally supposed to l'epresent 
twelfths, or lifth~, either ascending or descend mg: f~r 
whethel' we divide by S, or multiply by S, the te1·ms will 
either way be in the proportion of a twelfth, or octave to 

th~ .. ~·~i~LI CATE RATIO, the ratio which cubes bear to 
8",~·~rs0 !.~~[~ is to be distinguished from ~riple ratio, _and 
may Ue thus conceived. Jn the geometr1cal proportions 
2, 4, 8, 16, 32, as the ratio of the first term (2) is to tho 

~~i~d,is(h~"S11;~t.t~:~1~~· .. :t1;~t :r t~e:~~,~~~~ ~r,:~!~:~t~;~; 
said to tl'iplicate of the ratio of the first to the second, or 
ol' th.at of the second to the third, or that of the tl11rd to 
the tourth, as being compounded of th1·ee equal ratios, 
See RATIO. 

TRIPOLI, a mineral found sometimes in earthy form, 
but more generally induratcd. Its texture ~s ear·tliy. Spc. 
cific gravity 2 to 2.5. It absorbs water, feels harsh a.nd 
d1·y. Scarcely adheres to the tongue; takes no polish 
from the nail; tlocs not stain the fingers. Coluur gene. 
rally pale yellowish gren also diffeo·ent kinds of yellow, 
brown, and white. According to Klaproth, a species of 
this mineral contained. 

66.5 silica 
7.0 alumina 
2.5 oxide of iron 
1.5 magnesia 
1.25 lime 

19.0 air 

97.75. 

TRJPSACUM, a genus of the monrecia triandria class 
and ol'der of 11lants. The male calyx is a glume, four~ 
:flowc1•ed; col'olla, glume memb1·anaceous; female calyx, 
g-lume perftH'ated sinuses; c111., .Jla, glume two.valved; 
St.) les two; bCCd one. There are two svecies, grasses of 
the West Indies. 

TRISECTION, or TntsSEOTjoN, the dividing a thing 
into three. The tel'm is rhit'fly used iu geometl'y, for the 
division of an Ggle inlo tl11·ee rq11al pa1·ts. Tl1c triscc· 
tion of an angle geometr·ically, is ·1ne of tlJ11Se pl'oblcms 
whose solution has been s., nrnrh -;()uglit Uy matl1emati· 
cians fot• thrsc two thousand year&, beiug in th 1 ... rcspcrt on 
a l'•uting with the quadratu1·c of the cirdr, a11d the du
pliratul'C of the cube a11glr. 

The cubic equation bJ which the rroblrm of thr trisec
-tion is t·csolvcd, b as fnll ·1ws: Let c denote the r.hot·d of 
a gi,·rn arc, or an~lt>. ,111!1 x the duu·d of tlir Sd pRrt of 
thr same, to tile rullius I; thrn is .l."' -SX __ ..,_ -e, hy the 
rtsolutiun of whicli cubiu eouation is found tile v.alue of 
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x, or the chord of the 3d part or.the give~ arc or. angle, 
whose chord is c; and the resolutwn of tlus equation, by 
Cardan'.w rule, givrs thr chord 

_ ,.J-c+vc;-=4 + ---1-=, or x:;: 
x - 2 ',.j~ ;c' -4 

3 1-c+ veo=-4 + 3 r-c-v'c'-4. 
"' 2 "' 2 

TRISETOUS, in entomology, three-bristled, applied 
chiefi'' to the tail of insects, as in the ephemera. 

TRlSPAST, in mechanics, a macl1ine with three puf. 
lies, or an assemblage of three pullies for raising of great 

we~~~TICUM, 1Vlteat, a genus of plants of the class 
triandria, and Ol'der digynia, and in the natural system 
ranging under the fourth order, g1·amina: The calyx 
is bivalve, solitary, and genel'ally C1J11ta1111ng tlll'ee flo ... 
rets; the corolla is bivalve, one va)v~ bring blu.ntish, 
the other acute. There are 19 species, the reshYum, 
summer or spring wheat; liybernum, winter, Lammas, 
or common wbeac; cornpositum, tu1·ginum, or cone wheat; 
potonicum, or Polish whrat; spelta, or sprlt wheat; mo
nocorcum, or one-;rained wheat; prostratum, or trail
ing wheat-grass; 1mmilum, or dwal'f wheat-g1•ass; 
juuceum, or rusk wheat. g1·ass; re pens, or couch-gl'ass; 
tenellum, or tende.r wheat-grass; maritimum, or sea 
wheat-grass; unilaterale, or spiked sea-wheat; uniolo
ides, or li11ear-spiked wheat-grass; distichum, loliareum, 
caninum, hiSJ1anicum. Or what country the fiJ'St six spe
cies are natives, cannot now be determined: the pros
tratum is a native of Siberia; the junceum, rcpens, uni# 
lateralc, an<l maritimum, are natives of Britain; the te. 
nellum is a nath'e of Spain; and the unioloides is a na
tive of Italy. It may also be obsel'ved, that the first 
nine are annuals, tile rest are prrennials. 

Linnreus comprehends the different kinds of wheat 
cultivated at present under six srecies; but culti"ation 
bas produced a great many varieties from th<•sc. 

1. Triticurn restivum, or spl'ing-wheat, has four flow
ers in a calyx, three ofwhirh mostly bear grain. The ca
lyces stand pretty distant from each other, on both sides a 
fiat smooth receptacle. The leaveo of the calyx are kecl
shaped, smooth, and they terminate with a sliort arista. 
The glumes of the Dowers are smooth and bellying, and 
the oultr leaf of three of the glumes in every cal,1 x i• 
terminated by a long arista, !Jut the three inner ones are 
beardless. The grain is 1·ather longe1· and thinne1· than 
the common wheat. It is su11pusrcl to be a uative of 
some 11ar~ of !al'tary. Thr farn;ir1·s rnll .it sp1'ing wl1eat, 
ht-cause 1t will come to the sickle with 1 hr ''ommou 
wheat. though it should be sown in F't•bl'uao·i or March. 
Thr varieties of it arc: triticum restivum spira et ~Tana 
rubente, Spring wheat, with a red spike and grnin. ~l'i·iti
c~m resti~um r·.ubrum, sp~ca albtt .. fird spri11g- "hrat, 
with a wl11!e spike. T1:1hcum ~stn ~m, spira rt gi·ana 
alba. _Spr111g wheat, with a. wh1tr spike and gl'ain. 

2. 'l 1·1ticum hy~rrnurn, wrnter OJ' romrnon wheat, has 
also fou.r flowers rn a ralJx, thrC'e of whir Ii arr: mostly 
pl'Oduchve. The r~l)ces stand on each sidr a smooth, 
flat recepti\tlt>, as m the furnH'J' sprr i1•.,, b11t t l (·v are 
not q.uite su far asunder. The lca\t·• of th r ,,.lyx ,. rn 
belly1115, and so smooth that lucy ap11car as if 1•olishcd, 
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ut they have uo al'ista. The glumes of tLe flowers too 
are s1nnoth, aml tho outer ones, near the top ot'the spikr, 
are often tipped with short aristre. 1.'he grain is rather 
plutnpPr than the former, and is the sort must gt~neral
y sown in England; whence the name of common wheat. 

lt'i varieties al'e: triticum hybcrnum, spic.:a et grana ru-
1.Jentc. Common wheat, with a red s11ike and gl'ain. 
Triticum hybernum l'ubrum, spica alba. Comm(rn re<l 
wheat, with a" hitc spike. Triticum hybernum, spica 
et grana all.la. Common wheat, with a white s11ike and 
grain. 

3. Triticnm turgidnm, thick-spiked or cone-wheat. 
It is easily distinguished from either of the former: for 
though it has foul' Howe1•s in a calyx, after the manner 
of them, yet I.he whole calyx and the edges oftheglumes 
ar·e covered with soft hairs. The calyces too stand thick
er on the receptacle. and make the spike appear more 
turgid. Some of the outer glumes nea1· the top of the 
spike arc terminated by short aristre, like those or the 
common wheat. rrlie grain is shorter, plumper, and. 
more convex on the back than either of the former spe
cies. Its varieties at·e numerous, antl have various ap
pellations in different counties, owing to the great affini
ty of several of them. Those most easily to be distin
guished are: tt-iticum turgitlum conicum album. White 
cone wheat. Triticum turgidum conicum rub1•um. Re<l 
cone wheat. Triticum turgidum al'istiferum. Bearded 
cone wheat. T1'iticum turgi<lum spica multiplici. Cone 
wheat, with many ears. The thil·d variety is what the 
farmers call clog wheat, square wheat, and rivets. The 
grain of this is remarkably convex on one side, and when 
i·ipe the awns generally break in pieces and fall off. 
'l."'his sort is very productive, bnt it yields an info1for 
flour· to that of the former two species. 

4. Tri tic um Polonicnm, or Polish wheat, has some re
semblance to the turgid um, but both grain and spike are 
longer. The calyx contains only. two Bowers, and the 
glum es are ful'nished with very long aristre; the teeth of 
the midrib are bearded. As this sort is seldom sown in 
England, there is no trlling what varieties it produces. 

5. Triticum spclta, spelt or German wheat. At first 
view thi• has a great re.•emblance to barley, but it has 
110 involucrum. 1.'he calyx is truncated; that is, it ap
pears as if the ends were snipped off, and it contains 
four flowers, two of which are hermaphrodite, and the 
glumes bearded, but the intermetliatc ones are neuter. 
'"l1here are two rows of grain as in barley, but they a1·e 
shaped like wheat. It is much cultivated in France, 
Gern1any, and Italy. 

6. Tl'iticum monococcum, St. Peter' corn, or one
grained wheat, has three flowers in each calyx alter
nately bearded, and the middle one neuter'. 'l'he spike 
is shining, and has two 1•ows of grain in the mannel' of 
barley. Where it grows naturally is not known, but 
it is cultivated in Germany; and in conjunction with 
spelt wheat is thel'c made into bread, which is coul'se, 
and not so nourishing as that made of common wheat. 
Malt made of any of our wheats is often put into beer, 
and a small qua11tity of it will gil'e a large brewing a 
Jine bro\\ n trausparcnt tincture. 

Of the perenuial kinds, 01• wheat grasses, the repens, 
or cnucli grass is u11furtunately too well known to the 
;;ardeuer a111l husbandman; the others are of little note. 

The respectable president or the Royal Society, whose 
attention is constantly directed to those bl'anchc8 of 
knowledge which are most practically useful, has pub. 
lishr<I some remarks on the l.llight in corn in the year 
18 15; and we feel uursrlvcs Uisrharging a tluty in mak
ing them as generally known as ou1• cirrulation extends. 

He begins by observing that the blight 111 coru is oc
casioned by the growth of a minute pal'asitic fungus or 
mushroom on the leaves, stems, and glumes of the living 
piaut. Felice Fontana published, i11 the year 1707, an 
elabor<tte account of' this mischievous wcetl, with micros
copic figures, which give a tolcralJle idea of its form; 
mnl'e modern botanists have given figures both of cot'fl 
and of grass affected by it, but have not used high mag• 
nifying powers in thr.ir researches. 

He adds, " agricultul'ists do not appear to have paid, 
on this head, sufficient attention to the disco\'tH'ies of 
their fellow-labourers in the field of nature; IOI' though. 
scarcely any English writer of note on the subject of ru
ral economy, has failed to state his opinion ol'tl1e origin 
of this el'il, no one of them has yet attl'ibuted it to the 
real cause, unless .Mr. Kirby's excellent 1>a1•ers on some 
diseases of corn, published iu the Transactions of the 
Linnrean Society, are considered as agl'icultural essays. 

lt is necessary to premiseLthat the striped appearance 
of the surface of a straw which may be seen with a cum .. 
mon magnit'ying glass, is causrd by alternate longitu. 
dinal partitions or the bark, the one imperforate, aodtbe 
other furnished with one or two rows of pores or mouths, 
shut in dry, open in wet weather, and well calculated to 
imbibe fluid wlienevu the straw is damp. 

By these pores, which exist also on the lcavrs and 
glnmcs, it is presumed that the seeds of the fungus gain 
admission, and at the bt1ttom of the hollows to which they 
lead, they germinate and push their minute roots, no 
doubt (though these have not yet been !!'aced) into the 
cellular texture beyond the bar·k, where they draw their 
nourishment, by intercepting the sap that was intended 
by nature for the nutriment of the g1·ain; the corn of 
course becomes shrivelled in proportion as the fungi are 
more or less numerous on the plant: and as the kernel 
only is abstracted from the grain, while the cortical part 
remains undimisbed, the pl'op01·tion of flour or bran in 
blighted corn, is always reduced in the same degree aa 
the com is made light. Some corn of tlus year's crop 
will not yield a stone of flour from a sack ofwhear; and 
it is not impossible that in some cases the corn has btien 
so completely robbed of its flour by the fungus, that if 
the propl'ietor should choose to incur the expense of 
tlll'esliing and grinding it, bran would be the produce, 
with scarcely an a~om uf flour for each g1·ain. 

Every species of com, lll"operly so called, is subject to 
the blight, but it is observable that spring corn is lllSS 
tlamag1·d by it than winter, and rye JPss than wheat, 
probably because it is ripe aud cut down before the fun
gus has had time to increase in any la1·ge degree. Tull 
says that "white cone, u1· bearded wheat, which hath its 
straw like a r·ush full of pith, is less subject to blight than 
Lammas wheat, which 1·ipl'ns a week Jate1·." 

The spl'ing wheat of Li11colnshil'C was not in the least 
shrivt.'llet.J this year, though the sfraw \\as in sume dt-gree 
affected: the milkrs allowed that it \\as Liie l.Jrst sample 
brought to market. Barley was ill some places conside-
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1·ably spntted, but ag the whole of the stem or that grain 
is noturally emeloped in the hose or basis of the leaf, the 
fuugus can in no case gain admittance to the straw; tt 
is, however, to be observed that barley rises from the 
ftail lighter this year than was expected from the appear
ance of the crop when gathered in. 

It seems probable that the leaf is first inrccted in the 
spring or early in tlrn summer, before the col'n shoots 
u11 into atraw, antl that the fungus is then of an orange 
colour; after the straw has become yeJlow, the fungus 
assumes a deep chocolate brown; each individual is so 
small that every pore on a straw will produce l'rom 20 
to 40 funii, as may be seen in the plates, and every one 
of these will no doubt produce at least 100 seeds; if then 
one of these seeds tillows out into the number of plants 
that appear at the bottom of a pore, how incalculably 
large must the increase lw! A few diseased plants scat
tered over a field must very speedily infect a whole neigh
bourl1ood, for the seeds of fungi are not much heavier 
than air, as evet·y one who has trod upon a ripe putf-baH 
must have observed by seeing the dust, among which is its 
scrrl, rioo up and lloat on before liim. 

How long it is before this fungus arrives at puberty, 
and s-.;attet's its seeds in the wind, can only be guessed at 
by the analogy of others; probably the period of a gene
ration is short, possibly not more than a week in a hot 
season: if so, how frequently in the latter end of the sum
rnrr must the ail' be loaded with this animated dust, 1•eady, 
whenever a gentle bl'eeze, accompanied with humidity, 
sloall girn tho signal to intt-ude itself into the pores of 
tl1ousands of acres of corn. Providence, however, care
ful of the creatures it has created, has benevolently pro
''ided agai11st the too extensive multiplication of any 
SjJCCics of being; was it otherwise, the minute plant~ anti 
animals, enemies against which man bas the fewest 
means of defence, would increase to an inol'dinate ex
tent: this, howevcl', can in no case happen, unless many 
predi-,posing causes afford their combined assistance. But 
for U1is wise and Licncficent provision, the ]llagueof slugs, 
the vlagne of mice, tl1e plagues of grubs, wil·e-worms, 
chafcl's, and many other creatures whose power of multi. 
111) ing is co~ntless as the sands of the sea, wouh.J, long 
be~'o t•c this time, have drh1 C11 mankind, and all the larger 
a1111nals, from t/1e face of the earth. 

rr1iougli all old per·suns who have concerned themselves 
in ag1·iculturc, reun•mber the blight in corn many years, 
yot oome have supposrd that of late years it has mate
rially iul'l'eascd; this, howe,,er, does not seem to be the 
Cn!ic. 'l'uH, in his Horselweing Husliandry, page 74, 
tells us, that the year 1725 "was a year of bli,<;"ht, the 
like of which was never bcfon>: lu•.al'd of, and which he 
l1opr.'i ma.J ncH·r ha11pen a~ai11;" Jet tlie aver·age prire 
of \\heat in the yrar l 726, when the harvest of 1725 was 
Rt markrt, was onJy S6s. 4d. and the ave1·age of the five 
years of wl1ich i1 makrs the first, srs. 7d.-1797 was 
also a year of gwat blight; the price of whrat in 1~98 
Was 49s. Id. a11d tl1e average of the five years, from 
li95 to 1799, 6Js. set. 

The tli111ate ol' thr British islrs is not the only one 
that _is lialJle to the lili.::;ht in cm·n. It happens oreasion
a~ly Ill cn•ry 1i:u·t of E!:uropl', and }lrnhali ly in all C•rn11-
h 1t•s \\!1crcco1•n isgro"n. Italy is very !>!ulijt'l'f to it, 
and the Inst harl'cst of Sicily b· s b~en JUatcrially hutt 

by it. Specimens l'eceived from the colony of New South 
'Vales, show that considerable misch ief was done to the 
wlieat crop there in the year 1805, by a parasitic plant, 
very similar to the English one. 

It has been long admitted by farmers, though scarcely 
credited by botanists, that wheat in the neighbourl1ood of 
a barberry bush seldom escapes the blight. 'fhe village 
of Rotlesby iu Norfolk, where barberries abound, and 
wheat seldom succeeds, is called by the opprobrious ap
pellation of mildew Rollesby. Some observing men have 
of late attributed this very perplexing effect to the farina 
of the ftowel'S of the barl>erry, wliich is in truth yellow, 
anc.1 resembles in some degree the appearance of the rust, 
or what is presumed to be the blight in its early state. 

It is, however, notorious to all botanical observers, 
that the leaves of the barberry are very subject to the at
tack of a yellow parasitic fungus, larger, but othenvise 
much resembling the rust in corn. 

Is it not more than possible that the parnsitic fungus 
of the barberry and that of wheat, are one and the same 
species, and that the seed is transfcr1·ed from the barberry 
to the corn? Misletoe, the parasitic plant with~ wbich WIJ 
are the best acqnainted; delights most to grow on the 
apple and hawthorn, but it flourishes occasionally 
on trees widely difft•ring in their nature from both of 
these. In the Hume P.u·k, anVmdsnr, mis:letue may be 
seen in abundaoce on tile lime trees planted thel'e in 
avenues. lf this conjecture is founded, another yeal• 
will not pass without its being confirmed by the obser
vations of inquisitive and sagacious farmcl's. 

It would be presum11tuous to offer any remedy for a 
malady, the progress of which is so little understood; 
conjecture, however, founded on the origin here assigned 
to it, may be hazarded without offence. 

It is believcc.I to begin early in the spring, and first to 
appear on the leaves of wheat in the form of rust, 01• 
orange.-roluuretl powder; at this season, the fungus will, 
in all probability, rrquire as many weeks for its pro
gress from infancy to J'Ubcrty, as it does days during the 
heats of autumn; but a very few plants of wheat, thus 
infected, are quite sufficient if the fungus is 1ic1·mitted to 
ripen its seed, to spread the malady over the field, or 
indeed over a whole parish. 

The chocolate-coloured blight is little observer! till the 
com is approaching very nearly to ripeness; it appears 
then in the field in spot•, which inc1·easo very l'apidly 
in size, and are in calm weather somewhat circular, as 
if the disease took its origin frrun a central pos ition. 

May it not happen, then, that rhe fungus is brought 
into the field in a few stalks of infected straw, unco1Tupt
ed, among the mass of dung laid in I.he ground at the 
time of sowing? It must be confessrc.I, howe\'Cr, that the 
clover lays, on which no dung from the .)' artl was used, 
were as much affected last au tu mu as the ma11urrtl crops. 
1'he immense multiplication of the tli!iiease in the last 
season, seems, howe"er, to account for this; as lhe air was 
n<> doubt l'roqu~utly ~harged with sret] fo1· 111iles together, 
and deposited 1t 111d1scnm111atoly on all sorts of rrops. 

lt cannot, howcwr, be an rxpcnsive precaution to 
soa!'rh diligently in the spring for young pl au ts of wheat 
infrrtrd "ith the disease. and rarrrutty to extiq1ate them, 
a• .writ as all grasses; for several are subjrct to this or 
a srnular malady, wlucli have the a1i11earance of orange-



coloure<l 01• black stripes upon their leaves, or on thoit• 
straw; and if cxpe1·ie11re shall i1rove that unrol'ruptetl 
straw can ~ar1•y the disease with it into the field, it will 
cost the fal'mer but little precaution to prevent any mix. 
ture of f1·<'sh straw from being cctrried out with his rot ... 
ten dung to the wheat field. 

Ju a year like the prrsent, that offers so fair an op· 
portunity, it will be useful to obs1'rvc attentively whe· 
thrr cattle in tlw straw~yard tlll'i\'t' Lrttrr m· wo1·se on 
blii;hted than on healthy straw. That bl1glitPd st1·aw, 
1·ctai11ing on it the fungi that ha,,e l'ohlwd the com of 
its 00111·, has in it more nutritious matter than clean 
straw which has yielded a crop of plun1 p grain, cannot 
be doubted; the question ts, whetl1cl' this nut1·iment in 
the form of fungi does, or can b1• madt:: to agree as well 
with the stomachs of the animals that consume it, as it 
would dn in that of straw anrl corn. 

It cannot be improprr· in this place to rrmark, that 
although the seeds of wheat are. rendeJ'(~ d, by the exhaust
ing powt·r of the fungus, so Jean and shrivdktJ, that 
sca1·rely ''"Y floul' flt fur the manufactul'e of b1·eatl can 
be oUtainetl by grinding thrm. these ve1··y seeds will, ex
ce]lt, pel'l1aps, in the Vt'l'J wo1·st cases, answer the 11u1·
]Jose of seed-corn as well as the fair('st aud plumpest 
samplt· that can hr obtainrd, and, in some respects, bet
ter; for as a bushel of much blighted corn will contain 
one-thil'd, at leac;t, more grains in number than a bushel 
of plump corn, three bushrls of such co1·n will go as far 
in sowing land, as four bushels of large grain. 

The use of the flour of corn in ful''lhcriHg the process 
of vegetation, is to nourish the miuute plant frum the 
time of its <levelopement till its roots are able to attrnct 
food from the manured earth; for this purpose, one.tenth 
of the contents of a grain of good wheat is more than 
sufficient. 'fhe quantity of flour in wheat has been in
creased by culture and management, calcul"tetl to im
prove ist qualities for the benefit of mankind, in the 
same proportion as the pulp of apples and pears bas 
been inc1·eascd, by the same means, above what is found 
on the wildings and crabs in the hrdges. 

It is customary to set aside or to purcliase for seed· 
col'll, the boldest and plumpest. samplrs that can be ob. 
tained; that is, those that contain thf' most flour; but this 
is an unnecessary waste of human subsistence; the small· 
est grains, such as are sifted out befo1·e the wheat is 
earried to market, and either consumed in the farmer's 
family, or given to his poultry, will br found by expe-
1·icnce to answer the purpose of propagating the sort 
whence they sprung, as elfectnally as the largest. 

Every ea1• of whrat is composed of a number of cups 
placed alternately on each side of the sll'aw; the lower 
ones contain, according to circumstances, three or four 
grains, nearly equal in size, but towa1·ds the top of the 
ear, where tl1e quantity of nutriment is diminished by 
the supply of those cups that are nearer the root, the third 
Ol' fourth grnin in a cup is frequently defrauded of its 
propurtiun, and becomes shrivelled and small. These 
sm ··dl grains, which a1·e rejected by he miller, because 
they do not contain flour enough for this purpose, have, 
nevt"J·thrle-,s, an ample abundance for all purposrs of 
"Yeg<'tation, and as rully _llartake of tl1e sap, (or blood, 
as we should call 1t m ammals,) of the kind which pro
duced thew, as the faire~t and fulleet grain that can be 
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obtaine<I from the bottoms of the lower cups by the 
wasteful proces. of beating the sheaves. 

TRI TOMA, a genus of insects of the coloeptera order, 
The generic chai-actcl'is, antt"nnm cla,·ate, the club per. 
foliate; lip emarginate; anterior feeki•s hatchet-sha~ed• 
shells as long as the body. There are ten species, ' 

TRITON, a genus of vermes mollusca. The gene. 
l'ic, character is, body long; mouth with an im·olute 
spir~I proboscis; tcntacula, or arms, twelve, viz. six 011 
each side. divided nearly to the base, the end ones rhe
life1·ous. 'l here is only a single speci•s, viz. the litto. 
l'enus, which is found in Italy, in val'ious cavities or 
subm.t.rine rorks, and may be sern iu many speries of 
the kpas, pa1·ticulal'iy in the Matafer·a. 

TRJTURATION. Sre PHARMACY. 
'l'l:UUMFETTA, a genus ol' tht· dodecandria mono. 

gynia rlass of plants, the rol'olla of whir'h co11si'ts of 
fivr liuear, erect, obtuse petals, hollowed, anti bent 
back\\al'ds; the point is prominent below Lhe apex; the 
fruit is a globose capsule, every whePe surrounded with 
hooked prickles, and contains four ceJls; the seeds an 
two, convex on one side and angular on the other; but 
only one of the two sreds of earh cell usually 1·ipens. 
'I'hel'C a1·e 11 species, chiefly shrubs of the West Indies. 

TRIXIS, a genus of the syngenesia polygamia class 
and order of plants. The corollre of tl1e ray are trifid; 
seetls liail'y at the top, without any down; reccpt. chaft'y, 
There are thl'ee species, her·bs of the West Indies. 

TROCHAIC VERSE, in the Latin poetry, a kind of 
verse, so called because the tl'ochees chiefly prevail, 
as the iambus does in the iambic. It generally con• 
sists of seven feet and a syllable; the odd feet, for the 
most part, consist of trochees, though a tribrachys is 
sometimes admitted, except in the seventh foot; these 
two feet are likewise used in the other places, as is alse 
the spondreas, dactylus, and anaprestus. The following 
is an example: 

1 2 s 4 5 6 7! 
Solus I aut rex I aut po I eta I non quot I annis I nasci I tur. 

TROCHANTER. See ANATO•tY. 
TROCHE. See PHARMACY. 
'l'ROCHEE, in the G1·eek and Latin poetry, a foot 

consisting of two syllables, th• fi1·s1 long and the second 
short, as in the words musa and Rel'viit. 

TROCHILUS, lmmming-bircl, a grnus of birds be· 
longing to the order of picre. The l'ostrum is subulate, 
filiform, and longer than the head, the apex being tubn· 
Jar; the upper mandible sheaths the Juwrr. Till' tongue 
is filiform and tubulous, the two threads coalescing; the 
feet al'e slender and fit fo1· walking; the tail has ten fea· 
thrrs. There are 65 species, none of whirh arl' natives 
of Britain. They arn all rema1·kahle fo1· tire branty o! 
their colours, and most of them for the smallness ofthrir 
size, though some are eight ol' nine inches in length. 
They al'e divided into hrn families, viz. those "itb 
crooked bills, and those with straii'ht bills. See Plate 
CXXXVIll. Nat. Hist. fig 408. Of these we shall de•· 
cribe the four following species: 

J. The exilis, or lrttle hnmming-hird, has a crooked 
beak, is an inch and a half in length; frequently weigh· 
·rng less than 50 grains. .The bil~ is blar k, a11d half an 
inch in Jcngth; tbt' body 1s grremsli-brown, with a red 
shinin5, inimitable "'"'s: the bead is crested with a small 
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tun, green at bottom, but of a spar_kling g:old colou1· 
at top• qnills and tail fine black. It 1s a 11a!tvc of Gui
ana; ;nd the velocity ol' it in flyiug is s~ grnat, that the 
ft)C can Acarcely keep pttce with its motrnn. 

2. The moschitm1, 01· ruUy necked humming-bird, ac
cordin"' tu .Marcg1·ave, h1 the most beautiful nf the whole 
genu•.~ Its lrngth is three inches four line•; the bill 
straight, eight hnrs hmg, and blackish; the top of the 
lu·ad and hinc1 part of the nerk are as bright as a ruby, 
and of the same cnloul': the upper pa1·ts of the body are 
brown, with a. faint mixture of green and gold; the 
throat and fore put of the neck are the colour ol' the 
most b1·illiant topaz: rhe belly, sides, and thighs, are 
bro\ln; but on the lo .. ver part nl' the belly, 011 each side, 
iq a sput of white; the tail is rufous pllrple, inrli11ing to 
vi 1let at the. ends: the two middle l'eathel'S nre shortest; 
the h•gs and cla\VS l.Jlackish. The female has only a dash 
of golden or topaz on the b1·cast and fo1·e-part ot' the 
neck; the rest of the under parts are greyish.white. This 
s1ircics i,q found in B1·azil, Curassoa, Guiana, and Su-
1·iuam. See Plate CX:XXVIll. Nat. Hist. fig. 409. 

3. The minimus, m· lrast humming-bird, is exceeded, 
both in weight aud dimensions, lly se\'eral species of 
bPr~. The total length is one i11ch a.nd a quarter; and 
when killed, weigh~ 110 mi1rc, according to Sir H.ms 
SI mne. th:.tn 20 g1·ains. rrhe bill is straight an<l black, 
three lines and a ha.tr in length; the upper pa1'ls of the 
lwad and I.lady arc ol' a g1·ecnish gilded brown, in some 
light• appearing reduish; the unde1· parts are greyish
whitr; the win.i;-s a1·e violet-brown; the tail of a blueish
blark, witli a gloss of p1,lishcd metal; but the outcl' 
feather, exct>pt oue on each side. is grey from the mitJdle 
to thr tip, am) the outer one wholly grey; legs and claws 
brown. rfllC fem ale is less than the male; the whole up
pl'l' Silk ofa ditty ln·own, with a slight gloss of green, 
the uurle.r pat·ts of a tH1·ty.whit<'. These birds are found 
in various parts uf Squth Amet·ica and the adjacent isl. 
an•ls. 

4. S1111erriliosus, white sh art, or supercilious humming· 
IJird. ha~ n l.lill hH•uty lines long; the feathel's of tbe 
tail nrxt the two lo11g shafts are also the longest, and 
thl' latcrnl ones rontiuually drncase to the two outcr
mnst, whirh are the sluu·trst, ~tn<l this gin•s the tail a 
Jl)Tamidal slic\pr: its quillq have a gold glo,i;:s on a g1·1·y 
and bla!'k ish ground, with a whitish rflge at the 
prJint, anti the twn shafts arr white through the \\·hole 
11rn.F·rtin.c; pnrtinn.'i; all the 1q1pcl' si le of the back and 
l1cacJ gold-colour; the wing violet-brown; and the untler 
suit· or the bady whirr-grey. 

Tl11'M' hil'ds s11b~ist on thr nrrtar or swrrt juice of 
fin\ UH: they frrq11rnt those most \\.hith have a lung 
tul>r. pa1·til'Ularl,v the i1111rntiens 110Ji me t.angerc, th'c 
n11111:11·da with {'l'it111.io11 fluwt•1·~, antl those of the convol· 
\·ul.u-; tl'ibf'. ThrJ nrn:1· .settlt• 011 the Howe!' <1uring the 
art111n ofrxtracti11_~ the J111cr, l.lut H111.ter continually like 
brl's. m 1l·iu~ tlu•i1· win.~'i n1•y quirk, and making a 
h11n11ni11.~ 1~·1ic;·.•: whPnce their n~me, Th.ry arc not very 
shy, 1>uff11·111.~ pt'11plr tr:. rnmc within a foot or two of the 
plar~ wh1•rc tli<'y art•, but '' llr11 approached ncarel', fly 
off likt• an a.now out of a hr1w. 'f'hev often mcrt :lllll 
fi~hr .ror thr right 1o a flowrr·. and thi~ all on the wing. 
111 this "'l:tlf' tlu•y ullt>n 1•;rn1r iu to rooms where thr win
du\\s •land open, light 11 littlc, and go out again. When 
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they come to it flower which is juiceless, 01• on the point 
ofwithe1·ing, they pluck it oil' as if in anger, by which 
nwans the ground i'i often quite cover·ed with them. 
When they fly against eatb other, they ha,e, be;idcs the 
humming, a sot·t of chil'ping ~oise, like a ~purnw 01' 
chicken. They do not feed on msects or frm1; nor can 
they be kept long in cases, though they have b: ·•n pre
se .. vcd alive for st'"veral weeks to~ctht•r, by fecdrng tliem 
with water in which sugar had been dissolved. 

This bird most frequently builds in the middle of a 
branch of a tree. and the nest is so small that it cann!Jt 
be seen by a 1w1·s 111 wh 11 stands 011 the. ground; any 011e 

therefore desil'11t1s (,f seeing it must get up to Urn branch, 
that he 1'11aJ view it from above: it is for tlfiq 1•casnn 
that tl1e nests are not more frrqucutly fuu111l. 'I'lie ni!tit 
is \lf course vel'y small, and quite 1·ountl; tl1e outside, fut• 
the must part composed of green muss, cu:umuu on old 
pales and trees; the inside uf sot't 1lown, m 1stly coll~cted 
from the lca\'t'S of the great mullrin, or the silk gra . ..,s; 
but sometimes th 1·y \'a ry the texture, making use of flax, 
hemp, hairs, and 11ther soft mate1·ials: they lay twu eggs 
of the size of 3 pea, which are white, and not bigget• at 
oue end than the other. 

'rile abuve accou11t of the manners will in general suit 
all the birds of this grnus; fol' as their tongut:s are made 
fur suction, it is by this method alone that they can 1;ain. 
noul'ishment: no wonder, therefore, they can srarrefJ be 
kept alive by human art. Ca1)tain Davirs, however, ke11t 
these l>ir-ds alive for four months by the following moth
o<l: Ile made an exact imitation of surne of the tul.Ju1ar 
fiuwf'l's with paper, fastened l'ound a tobacco-pipe, and 
1rni11ted them of a proper colour; th~se were plar.ed in 
the order of nature, in the cage whr1·ein these little crea
tures were cunfineU; the bottoms of the tubes \vere filled 
with a mixtul'e of brmvn sugar and water as often a 
emptied; and he had the pleasUl'e of seeing them pe1for111 
cvt-t•y action, tu1· tl1ey soon gl'ew familiat·, and took tha 
nourishment in the same manner as when ranging at 
la .. ge, 1 liough close under his eye. 

TROCHOID. Sec CYcLoID. 
TROCIIU8,_ a genus or VCl'IUCS fostarea: the generic 

character is, an1111al a limax; shell univalve, spiral, moi>e 

~1~·e l1~~~)C~o1~:~~ ~~~~~~1:~.~!o~~e,t~~~;t1~~1fr~~~rp~~~~·~t~~~~~J 
obliquely. See .l'late CXXXV!II. .Nat. Hist. fig. 410. 
There are about 120 Sfh>-eies. 

'l'ROGO.N, or mri<cui, a genus of birds of the order 
pirai. The generk chararte1· is. hill sho1·tct· thau the 
ht>ad. sharp-edged, hooked, the n1amliblt•s Sl•1·1·ate, attlle 
edge; ft>ct t'Ol·med fo1· climl.Jing. 'J'lwre a1·e nine. spt-rit·s. 
rrhey all inhabit warm countl'ies, a1·e sulitar.t, ;rnd live i11 

damp unfrequentecl woods, buildin,i; on the )()Wl'J' l11·anch .. 
rs: their lliglit is ~hort, and they feed 011 inS\""":c·ts: bu1ly 
lo~g; 1iostl'ils cnve:·l·~ witl~ LH·i~toles; fret shol't, woolly; 
tall \.'t'J'Y lung, cons•strng ol 12 feathrrs. 

TROLLIUS.globejlower. iu hotau~, a genus <>fplants 
of the class 11ol}andria_, and. ordel' polyg.)'Hia, and in 
t!1~ !1atul'al, system rnn?1r1g um~rr the 26th urd ·1·, mul
t1s1hqure. fhc cal.) x 1s wantmg; there nre a'• 11 ut 14 
pet.1ls; thr capsuks at·e very 11um1·1·ous, orate, anti many 
Sl'<'dcd . 'rlicl'e arc two spech·s, lllf' asiatirus and ru
ropwns; the latter of which is a British p!a 11 t, The 
europreus, or Eul'Opean globe.fiower, has its cot·ollcts 
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connivent, nnd from nine to sixteen ncctaria, of tlie 
length of the stamina, lineal', plane, incurvated, and per
forated at the inside of the ba•e. 'rhe leaves al'e did<l
etl firs t into five segments down the base: the segments 
al'C "'gain divided. each al.lout half-way, into two or 
three lobes, which are sharply indented on the etlges. 
'l'he stalk is a foot ili.i;h, antl scarcely branchc<l; the flow
et· is yclJuw, glolJose, and spacious. lt grows at the 
foot of mountains, and by the sides of rivulets. The 
country people in Swcdeu strew their floors and pave
ments on holidays with the flowel·s, which have a 
pleasant smell, and at'e ornamental in gardens. '~he 
asiaticus is little different, except that the corolla m
clir1es to orange. 

THONAGE, the mayor and commonalty of the city 
of London, are oi·dained keepers of the beams and 
weights for weighing merchants' commodities, with pow
er tu assign clct'ks, porters, &c. of the gl·eat beam and 
balance, which weighing of goods and wares, is called 
tronage. 

TROP.£0LUM, the Indian cress, or narst1trtimn, a 
genus uf the octan<ll'ia-moungynia class of plai1ts, the 
ilowrr of which consists of five roundish petals inserted 
into the divisions of the cup; the two upper petals a1·e 
sessile; the three others have ve1·y long and bal'bated 
ungues: the fruit consists of three convex capsules, ful~ 
eatcd, and striated on ·one side, and angular on the oth
cl'; the seeds are three, gibbous on one side, and angu
lated on the other, but upon the wholfl somewhat round
ish, and striated deeply. There are five species. 

'!'ROPE. Seo RHE'l"ORJC. 
TROPH!S, a genus of the dioecia tetrandria class and 

order of plants. There is no calyx and no female corol
la; the male corolla is four-petalled; the style is two
pm·ted; berry one-seeded. '!'here is _one s11ccies, the 
ramoom tree of Jamaica. 

'l'ROPHY, tropremn, among the ancients, a pile or 
)1eap of arms of a vanquished enemy, raised by the con
queror in the most emineat part of tho field of battle. 
'l' hc trophies were usually dedicated to some of the gods, 
especially Jupiter. The name ofthe deity to whom they 
were inscriUed, was generally mentioned, as was that 
also of the c011queror. 'file spoils were at first iiung 
11po11 the trunk of a tree; but instead of trees, sucreed
ing ages erect~U J?illa.1·s o~ stone, or hl'ass~ to continue 
tlic memory ol then· v1ctor1es. To demohsh a tropl1y 
was looked. upon as a kind of sacrilege, because they 
were all consecrated to some deity. The representation 
of o trophy is often to be met with on medals of the Ro
man cmpernrs, struck on occasion of rictorics; wherein, 
be~11.ks arms and spoils, are frequenUy seen one 01• two 
capt,ves by the siclcs of the trophy. 

'l'HOPICS. See AsTRONO>fY, and GEOGRAPHY. 
TROVER is t11e remecly prescribed by the law, where 

any pPrson js in pt1Ssl'ssio11 of th!! property -of another, 
which he nnlawfully tktains. Previous to commencing 
cf this action, a demand of the property so detained, must 
be made in \\J'iting by some IH.>rson properly authol'izcd 
h) the owner of the prope1·tq and upon 1·efusal to restore 
it, the law presumes an unla

0

wful co11\.e1·sion, and tbr par
ty is l'Jltitled to this action, a11tl will recover tlaniages to 
the rn.lue of the p1·operty detained. As trover imphcs 
trespass, the smallcJ!t damages will carry costs. A simi-
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Jar action may be bro11i;l1t for the unlawful detention or 
any prn11e1ty, on which the specilic a1'tid1~ so t1rtai11ed 
may he rcronrcd; but as a1·tirlcs detained mu~t lie prr. 
ciscly stat1·d in the tleclal'ation, and is attcntlcd with 
some diffirulty, this artion is \1cry sehlom l.Jrouglit. 

TROUT. See SALMO. 
TROY.WEIGHT, one of the most ancient of the ilif. 

fereut kinds used in Bl'itain. The ounce of this wei~ht 
was brought from Grand Cairo in Egypt, al:uut 'u1e 
time of the crusades, into Europe, and tirst adopted in 
Troyes, a city of Cl1ampagne, whence the name. The 
pound English troy contaips rn ounces, or 5760 ~rains. 
It was formerly used fo1· every Jlllrpose; and is still re. 
taincd for weighing gold, silver, and jewrls; in somr de. 
g1·ee for compounding medicines; for experiments in na
tural philoso1ihy; and fo1· comparing different weights 
with each other. 
. TROY-WEIGHT, Scots, was established by James VI. 
111 the year 1613, who enacted, lhat only one •eight 
should be used in Scotland, viz. the :French h"O)' st<mr or 
16 pounds, and 16 ounces in the pountl. The 11ciund 
contains 7600 grains, and is equal to 17 oz. 6 di·. arnir
dupois. rrhe cwt. or 112 lb. avoirdupois, contains only 
1 OS lb. 2! oz. of this weight, though generally reckoned 
equal to 104 lb. This weight is nearly, if not cxarlly, 
the same as that of Paris and Amsterdam; and is gene
rally known by the name of Dutch weigl1t. '!'hough 
!H'ohibited by the articles of union, it is still used in 
weighing iron, hemp, flax, most Dutch and Baltic go11ds, 
meal, butchers-meat, unwrought pewter and lead, and 
some othe1• articles. See W.BIGHTS. 

TRUCE, in war, denotes a su811ension of arms, or a 
cessation of hostilities between two armies, in order to 
settle articles of peace, bury the dead, or the like. 

THUFFLES, in natural history, a kind of sobtm•· 
neous puff.ball, being a species of fungi, which grows 
undc!' the surface of tlie earth. See LYCOPERDDY. 

TRUMPET, the loudest of all portable wind in•tru. 
ments, and consisting ofa folded tube generally made or 
brass, and sometimes of' silver. 

The ancients had various instruments of the trumpet 
kind, as the tuba, cornua, &c. Moses, as the scri11ture 
informs us, made two of sil \'er to be used by the 1>riests; 
and Solomon, Josephus tells ns, made two hundred like 
those of Moses, and for the same purpose. 

rI'lie modern trumpet consists of a mouth-piecr, near an 
inch across. The pieces which conduct the win1l are 
called the branches; the parts in which it is bent the po· 
tences; and the canal between the second bend and the 
extremity tl1e pavilion; tl1e rings where the branrhcs take 
asunder, or are soldered together, the knots, wbich are 
five in number, and serve to cover the joints. 

One particular in this powerful and noble instn1mrnt 
is, that, like the horn, it only cummands certain notes 
within its compass. 

The trumpet produces, as natural and easy sound<, G 
abo,•e the bass-cliff note, or fidtlle G, Con the fi"t kdger 
line L>dow in the treble, E on the first line of the stan·, 
G on the second line, C on the third space, and all the 
succeeding notes up to C iu alt, including the sharp of 

F', J::~ fr;~•1ti'~ 1~:,!:~~ ~~~·also prod nee B flat (the third 

abo1·e the treble-cliff note) and hy the aid of a ne\\ly Ill· 
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1"rnteil sli1le many other Mies which the common trum-
pet cannot sound are now produced. . . 

A method has lately l>ecn discovered for varn1shm~ 
the i11side of trumpcl<t, s1• as not to injure the fineness o[ 
the sound, and yet to prev<'nt the deleterious cff~cts nc
cMioncd by <lrnwiug in the oxide of copper rnto the 
lu11gs. 
TKu~tPET mm·ine, a kiml of monochord, consisting of 

three talJlcs, whicb form its tdangular body. It has a 
very 1H\t'l'nw neck, with one thick su'ing, muunled on a 
U1·idgc, which is firm on one side, and t_remulous on t~1e 
othcl', It is sll'llck with a IJow by the 1·1g\Jt lianli, wlule 
tuo thumL of tho left is pressed on the striug. 'l'he 
peculiarity of its sound, 'fl.'liicl1 res?mlJles that (~f the 
trumpet, is 1,roduced by the tremulatrnn of tl~c LI ~·1d~e~. 
'l'llis in":itrllmcut, like that of tile tones of wl11cl1 lt unt· 
tatcs, is cunlinetl tu cel'tain notes, and some of these are 
impct·fcct. 

TRU\.f PET, ftnrmonical, an instrument that imitates the 
8QU11tl uf a h'umpct, which it resembles in every thing, 
uccpting that it is longer, and consists of more hran
clirs; it is gonel'ally called sackLot. 

'J.'nuMPET, speaking. is a tube from six to firtecn feet 
tong, made of tin, perft'ctly straight, and with a ve1·y 
l:u·gc ap('rture; the mouth-piece being large enough to 
1·ccrive both lip~. 

The speakin~-trumpct, or stcntorophonic tubeJ as 
Aomc r:lll it, i.., ust:'d f11r magnifying sound, particulady 
that of spct·rli, and thus causing it to be heard at a great 
dist:ulf'c. ll11w it dn C'S this will be easy to umJerstand 
frmn the structure r1f it, thus illustrated: Let ACB he 
the tu~e, RD tho axis, aml B the mouth-piece fo1· con
vryi11g the voice to the tu~o. !'late CXXXV. Miscel. 
fig. ~44. 

It. is tlH'll eviilrnt, whrn a 1H'rson speaks at B in the 
trumpel, t!H· wholt> ful'rc of tliis voice is ~pent upon the 
air rontainrl\ i1~ tl1r tul.Jc. "hich will be a~ita.tetl through 
the \'l-' liole length nr the tube; an<l by va1·ious r cfl rct ions 
frnm the side' or tl1c tube; to the axis. the air along the 
mh\ ,11<• pal't. of llH' tulle will l.Je gr:atly comlrnsed, anc.l 
its 111umc11t11m pro1111l'tin11aUly increao;;rrl, so that when it 
comt"" to a,i;itatc tl1e ail· at the 01·ifice of the tuhc AC, 
ils force '' i!l he ao;; murli g1·1·atcr tlian what it would 
ltal'e brcu "ithout tl11~ tulle, as the surface of a sphereJ 
whosr 1·aliius i.i rqu:tl to the l1·ngtl1 of the tube, is great
er than the surfan· or tl1r segment of surh a sphe1·eJ 
'1\·lwse hagc is the orifice of the tulle. Sre SouNo. 

t'o1• a (l<'l'SU ll SJH:aking at B, without tlJC tuUe, Will 
l1a' l' tlw fol"l'C ot" his mice spe nt in t'xciti11g concenfric 
supl'rfires uf' nir all ar1H111d tlic point B; and when those 
Bllpl'l"fices or puls<'S nf ail" an~ c.Jiffuscd as far as D C'VN'Y 
"-a)', it is 1liai11 ll1r f'ot"<'C' of the \'oicc will Ue diffmrn<l 
thrnuA'li tht• \\hole supr rlicfrs of a sphere whose 1·adius is 
DD; hut in the t1'11111peL it "ill Uc so confined, that at its 
exit it \\ill be only drtlusrd th!"ough 80 much of ti1at sphc
i·kal sud ace uf ai1·, as co1Tc~po 11ds ti .. the orifice of the 
tuhl•, But sit1rt' the fore(" is givl'11. its intrusity will Uc 
alwa)'!-1 ill\ c1·M·ly, a~tlw numl.11·1· of pat•tidc~ it ha.'-i to mo Ye; 
11.rnl 1hc1·t·fo1·r in tin· tulH· it will be to that without, ac; the 
•upr1 lif"l'-; ul" such a ~pllt•rc to the are<1 uf thr l.u·ge encl 
ef ll1l' tuhr 1wadr. 

'l'n make t~is maliel' )Ct plainel' Ly calculation, let 
• YUL. 111. as 

BD=5 feet, then \\ill the <liaiuelel' of the spl1ere DE = 
10 feet, the square of which is too, which, multiplied by 
0,7854, gives 78,54 square feet fo1· the area of a great 
circle AHEFC. And, therefore, four ti mca that area. 
viz. 4x 78,54=314, 16 square feet iu the superficcs of the 
ael'ial sphere. If now the diam eter AG, of the end of a 
trumpet, is one foot, its area 'viii be 0,7854; Uut 7854: 
St4.16 : : 1 : 400, therefore the air at the distance of BD, 
will be agitated by means of the trumpet, with a fo~·ce 
400 ti mils greater than by the IJare voice alone. Agam, 
it is farther evicJent bow instruments of this form ueces. 
sai-ily assit the hearing; fo1· the weak and languid pulses 
of the air L<• ing received Ly the large end uftlrn tulJc, and 
grnatly mulliplied and condensed by the tremulous mo
tion of the parts of the tube, anti air agitated by ~be1~, 
arc conveyed tO the ear by the small enc.1, and stL·1k.e it 
with an impetus as much greater than tl1cy would have 
<lone without it, as the area of the small cm! at .B is Iese 
than the area of the larger end AC. From 1diat has Leen 
said, it is evident the effect of the tulle in magnifying 
sound, either for speaking or heal·ing, depends cbieflT 
u1rnn tl1e length of the tube. But yet some advantage 
may be tleri~ed from the particular slrnpc. Some \~et·y 
eminent philosophers have pro11oscd the figure which is 
made by the revolution of a parabola about its axis, as 
the hest of any, where the mouth-piece ()f the parabola, 
and, consequently, the sonorous rays will be 1·efkcted pa
rallel t<> the axis of the tube. But this parallel refiectioir 
seems no way essential to the magnif)1 ing of sound; on 
the contrar·y, it appears rather to hinder !l;UCh an effect, 
by preventing the infinite number of rel"te.ctions and t'C· 

ciprocations of sound; in which, acrording to sir IAaac 
Ne.wton, its augmentation prinripally rousists. For all 
reciprocal motinn, in every i-et11rn, is augmented by its 
generating cause, which is h~re the tremulous motions of 
the parts of the tube. In every l'C IHH"l'ussion. thct"efore, 
from the sides of' the tubP, the agitations and pulses of 
co11finrd ai1· must ner-essarily Ue incrl'H.SPd; and cont:;e
quently this augmenlation of fhC' impetus of the pulsos 
must lle proportional to th~ numlier of such 1•t• perrussions; 
and thercfol'c, to tl1c length of the tul;e • •• mJ to such a ii.
gurn as is most prodnctiw of them. \Yl1cnce it appears 
that the parabolic tl'umpet is of all the most unfit fo1· this 
purpose, instead of Leing the Lest. 

Ilut there is one thing m iH'e which coutl'ibutes to the 
augmenting of these agitations of ail· in the tulle, and 
that is the JJroportion which the senral portions of aH• 
bca1· to earh other, when divided by ta·a11srrrse scctioni;, 
at ve1·y small, but equal distaurrs, from one en<l of the 
tube to the other. Thur.;. let those sevoral tlivisiurn:1 be 
made at the points a, b. c, rt. e. &c. which let the right 
Jiur.s ak. bl, cm.. dn, &c. be taken in geometl'iri\I propor
tion. Then will llil' pnr·tions of ail· co11tai11cd Lictwccn B 
and a, n aml b, b and cc, cc anti d, &c. be YCl'Y nNu·ly in 
the same pl'Opn1·tiun, as bring in the sumo ratio wiU1 
their basrs, when the 11oints of division are iutle6uitdy 
near togcthc1·. 

llut wht'n any quantity of motion is communicated ht 
a sCl"its o~ elastic .bodi("s, it . '"ill r~ct·ive the grratest 
aug1_11i>ntat1~n whC'11 th~1se bocl1t·~ arc 111 gt~omctrical pro .. 
port1011. 1 lwl'cfnrc, since tllc lorcc of U1c \'Oicc is iin· 
p_rrsscd upo~, aud ~1·atlually_ 1~i-opagnted through, a ~c~ 
llCS of CJashC pUl'llUllS Of all" Ill a 5romclrica} 1·ati~ te 
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rnrh olher, it sl1all rerch·e the greate~t augmentation 

ri·~~~~~~l:·s;ncr bv 1·onc;trur.ti'HI it i"i Ba= ab-.:-. be= cd, 
&r. n11cl als1> c;h : bl . : bl : cm. : : cm. : d11, aml so un; 
tl1t•n:f,rc·, the pqiuts k. l. m. 11... o, P• k, r. s, ag ,dll, in 
thisn\-;r, f•lflll tlt;.ll l'•ll'H lilll' wliirh is ral(t-d the J11ga
ritl1m1r r111·vc·; cn11s1·q11e11tly a t1·umpet, fo1·rnt>d bJ thr 1·r
Yolution of this c11rv1• abuut its axis, will augment the 
sound i11 a gn·alcr degri.:c than any other figul'ed tube 
v.lutrH·r. 

Tnu\trET. listrniitg or hea1'i11g, is an instrument in
'\'en·e1\ Lly Ju-;eph Lamlini, to assist tl1c hearing of pcr
sous tlull of that fac ultJ, 01· to assist us to hca1· persons 
who !-.prak at a great distance. 

Ju!,trumcnts of this kind arc formed of tubes, with a 
widl' 111outh, and h·rminating in a small canal. which is 
applietl to the rar. The fo1·111 of tltl·~e instr·umenls evi· 
dcutl) shows how tl1f')' conduce to assist the ht>tt.riug, for 
the ~rearer quantity of the Wl'ak and languid pulses of 
the air lleing l'eccin·d and rnlll·ctec.l lly tl1e large end of 
the tube, arc reflcrtt•d to the small eud, whel'e they are 
..:o11ertrd anti com.lensrd; thence entc1·ing the ear in this 
condcnsrd statr, tht') stl'ike the tympanum with a greater 
force than they could naturally have dune from the eat• 
alone. 

Hrnce it apprars that a speaking-trumpet may be ap
plied to tl11· purpose of a heariug-truinpt•t, b) turning 
the wide end towards the sound, and the na1·1·ow end to 
the t>ar. 

'l'uuMPET-FLoWBR. See B1GN0Nu.. 

TRUMPE'r-sHELL, the Englbh name of the buccinum 
or autho1·s- Sec BucctNDM. 

'l'i,UNCATED, in g1•ncral, is an appellation given to 
such things as have, or seem to have, their points cut 
off: thus we say, a trnnratctl cone, pyramid, lt-af. &c. 

fo entomolog) it means when the clytra (or upper 
wings) are shorter than the abdomen, antl tt:rminatcd l.Jy 
a trans,·erse line. 

TRUN l\ IONS, or TRUNNIONS of a piece of ordnance, 
are those knolls or bunchrs of' the gun's mrtal, which 
heal' ht>r up on the cherks of the caniage: and hence the 
trunnion-ring is the 1·iug about a cannon, next before the 
trunnions. 

TRVSS OF FLOWERS, is used by florists to sig-
1tify many fi,,wcrs growing together on the bead of a 
stalk, as in l111• cowslip, auricula, &r. 

Tauss is also used for a sort of bandage or ligature 
made of stt·rl, ur the likr. matter, wlu•rewilh to keep 1111 
tht· parts, in those who have hernias or ruptures. Sec 
SuRGl:RY-

'l'iwsSEs, in a sl1ip, are ropes made fast to the purcls 
or a prd, eithc1· to ~ind the yard to the mast wheu the 
ship rolls, or to hale dol\n the yards in a storm, &c. 

TRUST, is a right to receive profits of land, and to 
dispose of the land in e~uity. And one holding the lJOS
ses~iou and disposing of it at his wm and pleasure, are 
signs of trust Chan. Rep. 52. 

A hust is IJut a new name given to an use, ant] invent
ed to evade the statute of uses. 21 Vin. 493. 

What is a declaration of trust, and when a trust shall 
_ he raised. By stat. 29 C. II. c. 3. all declaration or 

creation of trust •hall be manifested hy some writing 
signed by the 1>al'ty, or by his last will in writing, or 
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el•e shall be mid. And by sert. 9 or the <am• net, ••
~1g~1111c·11ts of tru:;t shall hl' in\\ 1 itmi;. !->ig1u·d h) th1· party 
as!-J1,i;11mg lhr &ame, or by his last \.\1ll, or d!Se ~hull be 
of 1111 l'fft'tt. 

11/tat slwll be deemed a trmt by i1111•licatiu11. II) 29 
Car. ll. all declarations of t1u!->tS \\ere to lit· nuuJe io 
""'ting; bot in the said act lhel'e is a !-Ja\'i11g \\llli re
gard lo tr·usts resulting by implication of la\\, "1111 hare 
lt•ft on the footing whereon they stood bl·fon· tht· act; 
now a hart' tleclal'ation b.) Jlal'ok hl'1'01·t· the ac.:t, \\ould 
prevent any 1·esulting trust. 2 Vl'1·11. 294. 

If a man purchasrs lands in a11othc1·'s namr, and 
pays the money, it will be a trnst fut· him that paid thi 
money. though no deed is madr. 

TRUSTEE, one who has an cstale, or money, put or 
trusted in his hands, for the use of' auothcr. Where two 
or more persons are appointed tr·ustel's, if 011c of them onl7 
rrrrives all or the greatest part of lhe profit• of the 
lands, &.c. and is in an·eal', and unable tu satisl)' the 
pr1·son to \\horn he is seizt·d in trust, the olht'1·, iu that 
case, shall not be ans\\erable for mo1·c than cuwu tu bia 
hands. 

TUBE, in general, pipe, conduit, orcanal; BC)lindtr, 
hollow \\oithinside, either of !eacl, i1·on, \\ood, gluit, or 
other matter, for the air, or some other Ouid, to have a 
free pas!-iage oi· rotneyancc through. 

Small silver or Jraden tubes are frequ1•ntly used b1 
surgeons to dl'aW off b}uod, matter, or \Htte1·, rrom the 
diff<Te11t Jlarts of the body. They are made of variuua 
sizes anti shapes. 

TUBE, in a~trnnomy, is sometimes used fora te)t&cope, 
01·, more p1·opr1·Iy, for that J>al't into Y.hkh tht' lenses 
a1·r fitted, and by which they are directed and used. See 
0I'T1CS. 

TUUIPORA, a genus of zoophyta. The gtneric 
character is, animal a Hrrris; co1·a) con~isting 111' rrrcl, 
hollow, C)lind1·iral, paralM aggrrgatc t11bt•s. Thrrr are 
trn species: the muska inhabits the Amnican and Indian 
sras, is fixrd to ro1 ks an<l other ro1·als: lldght scarlet, 
coni,i-;ting of an assnl'tmrn of uprigl1t paralkl tubes, 
rising ovrr each othe1· by s1agrs, like n·lls of an hoHt1" 
t·on1b, di\ idl'd by trcrnsvr1·ise partitions. The Indians 
use it in cases of stranguary, and wounds inflicted by 'VC• 
nomous a11imals. 

TUBliLARIA, a genus or zonphJta: stem tubular, 
simple or branched, fixed by the baSi': animal proc1·eding 
from the end of the tube, a11d ha,ing it• l1cad rrested 
with tentarula. Thel'e are 26 spedcJS; tht• magnifica in
habits the \Vest Indies, a<lhrl'ing to 1·orks, and is the 
most splendid ge11us of them all; it has the power of 
withdrawing its tentacula within the tube, and the tube 
williin the l'ock on which it 1·esidt·s. 

TUF AS, beds or lime depusitrd on vegetables, which 
by their destruction give g1·eat lightuc•s and porousneSI 
to the mass. 

TUG, in military affairs, Fr. A Tui·kish term ror 
tail; a sort of standard, rallrd so by the Turks. Itron
sists of a horse's tail, which i~ fixctl tf> a long pole or 
half-pike, by means of a gold button. Tiii' origin of this 
standard is curio1s. It is said. that Urn Chrhtians ha,·ing 
gi•en battle tu the Turks! the latter were broken, and in 
the miil't of their conru ... m lost their grand standard. 
The Turkish general, being extremely agitated al tilt 
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untoward tircum,tancr. which happened, most especially 
by the lflss of the g1~eat ~tarnla~·d~ cut off a ho~·se'~ t~il 
with hi'i sabrr, fixed 1t to a hall-pike, and holdrng it Ill 

hi1 haml, r111lr furiously toward!i the fu.i;itin~s, and cx
rlaimed, ' ll1·rc iq the great stamlarrl; Jct those who love 
mt, follnw into anion.' This producetl the desired effect. 
'!'ht• Turks rallit•d \\ ith redoubled courage, l'ushet.I into 
the thkkcst of the rnemy, and not only gained the \'ic
tory but recovered thrir ~tantlard. Other writers assert, 
that six thous:unl 'l'urks having be:en takrn [ll'isoners 
during a grneral l'ngagt•mcnt, contrived to escape from 
their guard 01· escort, an(I artenval'dfi fou~ht so gallantly, 
that tl.iry rrgainrd another battl<'; that in 01·1k1· tu recog
nize one another, tl1t•y cut off a horse's tail, wlJkll they 
carr·icd as a standard; that when tl1ry joined the Ottoman 
army, they still made use or the tug or tail; that the 
Turks, in consequence of thr victory which was obtained 
under this new stanflard, looked upon il as a happy omen; 
and that since that prriod they have always fought under 
it &'i their banner. and the signal of success. 

Whatever may have bcrn the origin, it is certain, that 
whrn the grand signor takes the field in person, seven 
or the8e tails are always carriecl before him; and when 
he i!ii in camp, they art· plarcd in front of his tent. 

The grand vi'iier is eutillrd to thrre of these tails. 
The three prinripal bashaws of the empire, viz. U1ose 

or Il•gdad, Grand Cairo, and Breda, haYe the grand 
1i~no1·'s p<•rmi'ision to use this mark of distinction, 
throughout the whole extent of their jurisdiction. 

Those bashaws that are not visiers have the privilege 
or having two tails. 

'l'he beys, who arc subordinate to the basbaws, have 
only one. 

TULABGTA, a genus of plants of the class and or
der hexandria mnnogynia. The corolla is funnrJ.form; 
nect. thrcr.IC'av<'d: capsule superior. There are two 
speci-., bulbs of the Cape. 

TULIP. Sre TuLlrA. 
TULi I' A, tulip, a i;enus or plants or the eta'" h•x•n<lria, 

and ortlet• monog)"nia, and in the natural system ranging 
under the t 0th or1ler, roronarire. The corolla ic; hexa
J>etalous a1ul campanulated, and three is no stylr. The 
8pecies of this gt~nuc; are five; thr sylvestris, or Italian 
yellow t11Ji11, a native or the south or Europe; the g-.. 
ncl'iana, or rornmon tulip, a native of the Lf'\Ya nt; the 
brPyniana, ·~r rape tulip, a native of the Cape of Good 
llopr; tl1t• l11011ra, anJ lhe suavolens. 

J. Tiu• SJlvestris. or wild European tulip, has an ob
long bulho11s root, scadini:; u11 Ion~ narrow spear.shaped 
lrares; an1I a sle11t11•r stalk, s11p1>0rting at top a small 
yellow ftnwrl', nnilcling on onf' sillr, having arute 1wtab. 

S?. Thi• .~1'"11e1·ia11a. Gr.s ner's Turkry tulip uf Ca11pa
doria, or rommnn gard<'n tulip. has a large, oblon~. f1 ·1in
caH•1!, soli1f, hulb•Hl.'i root, rovrred with a bro,\ 11 ~kin, 
srn.!111g up Inn~. O\"af. s1war.shapC'd lcayrs; 11n llfll'i.i.;ht 
roun1l s+-;lf~. from half a foot to a yard lugh, anil its top 
rrownrd Wllh a largt>: brJl.sli:lpr1I rrect l1rxaprtalfl1JS 
fl'."H'r. or afmnst all COiours and Variegation" in the 
d1ft'0 1·rnt \·arirtie"I. 

~l~his tuli1•· anti it" \•ac;t train of variPti,..q. fq ~rnrra.fly 
tu1t1.vat.-1I fnr thr nrnn.rnt•nt of our .~ard1·n-;. aml nrnrh 
a1lm1r~tl by 1'11 (111• it"I grt·.-t rnrirty ;rnd b"autiful appl'a1·
anc.; it grows freely in the open ground in any common 
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soil of a garden, and proves a very g1·eat decoration lo 
the beds and borders or the plea.in·e-ground for six '"'ck• 
or two mouths i1t spring, by diff('1·t•11t pla11tings of ca..Jy 
and late sorts; planting the principal part in autumr1, 
and the t'est towards Clu·istmas, and iu January or .f'elJ .. 
1·uary. The autumn plantings "ill come earliest into 
bloom, and flower the strongest; and the others will 
succeed them in flowering. In summer; \\ ht>n tlie Ouwcr .. 
ing is pa!-it, and the lcavrs all'I ~talks nssume a state of 
decay, the bulbs of the choicrst va1·ieties :1re grnerally 
taken u11, the offsets sepa1·ated, and the \\hole dr~rneJ 
from filth; then put up to dry till Octube1• 01· No\'Cmber, 
anti pla11ted again for the future yca1·'s l.110111:1. 

Of this species, which is the Oorist's delight, the varic~ 
ties may be divided il~to two pl'incipal classes, viz. 1. 
Early 01· dwarr spring tulips (1mecoccs). 2. Late ilo"
eriug tall tulips (serotiue) 1. f<:arly tulips. The early 
tulips are, among florists, distinguished by the appella
tion or prrecoces. (ea1·ly) because they flower early in the 
spring, a month or more befo1·c the others; arc much 
shorter stalked, and the flowers smaller, but in great 
reputation for their eat'ly bloom and their gay Ji,'ely 
colours, both or srJr-colours, and broken into flaked va
riegations, such as reds, crimson, scarlet, carnations, 
violets, purples, yellow, &c. with Howers of each, edged 
and 8.aked with red, yellow, and white, in many diver
sities. 2. Late flowering cornmnn tulipq, This class i!I 
denominated late flowering, and by the florists called se-
1·otines, because they blow latel' in the spl'ing, a mnntla 
or more, than the prrecoces, i. e. not coming into flowc~ 
bi-fore the end or April, l\Iay, and June. They arc all 
of tall gt•owth, s11ppol'ting large flowers, and furnish an 
almost endless val'icty in the vast diversity of colou1·s; 
after, they break from whole blowers into variegations 
and stripes, exceeding all others or tho tulip kind in beauty 
aml elegance or flower. 

All the varieties are sncceeded by plenty or ripe seed 
in July and Aul?ust, contained in an oblong capsule of 
three cells, hanng the seeds placed on each other in dou
bl~ rows .. By the see~s many ~1ew varieties may be 
raised, winch however will not attain a fioweringstatr till 
they are seHn or eight years old; and after that \\ill re
quire two or three yPars, or more, to break into varicga ... 
~ions, when the approved varil'tics may lie marked, and 
rncna'ied by off.sets of the 1•oot. 

Tht colou1·s in g1·eatest estimatiou in varic.~ated tulips 
are the blacks, golden yellows, purple-violets, ,.,,.e and 
Vermillion, each of which lJeing \·a1·irgated \'ariouCJ ways; 
and such as are sti·iprd with thl'ee different c11lut1ri dis
tinct and unmixed, with strong rrguhr streak-:i, but witll 
Heir or nu tinge of the breedL1o1·, may be called the most 
perfect tulipi. It is 1·a1·e to mert with a tulip possessin .. 
all these properties. " 

As to th~ man1.1er o.r ?btaining this won!lrrrul variety 
of colours 111 tulipq, 1t 1c; oftrn arco111plashed bv nature 
a.lnm·, but is s.omctimes assisteil ancl ftu·wardt•d ~by sinue 
s11n11lc npcrat1~11s of art; surh as that, in the. fii·-;t JJl.lre
wh<'n t~1l' srt~d lrng ~ulbs of the ,,. h~1lc Ulowl'l' or brt•cde~ 
arr a1-rl\'rd. to full size, anrl h:wr n )\\lt'l'ed oner, to tran"i
pla11t thrm mt? bt'l).; nf at~y pno1· dry bar1·r11 soil, in ordt·r 
that. ~·Y a dt·l.rrt of n11tnmr11t in the rarth, th~ natural 
lux11r1a11ce. ol t!11.: pLrnt may hr d1Prkrd, au.I r~ul"<' a 
weakues• in tbcu· gmeral growth, whereby they gent-
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rally, in t11i~ wcakrnl'l\ or infirm state, gradually cl1ange 
and break out into variegations, some the first )'rar, 
others not till 1hc scC'ond 01· thiriJ; and according as they 
are thus brokrn they shuultl UC planted iu bed• of 1;ood ca1·th. 

Anuthe1· method to ~ssbt nature in effecting tlie lirl'ak
i 1lg the breeding tulips into fliversified colours, is to make 
as great a change as pos~il.Jle in the soil; if they were 
this year on a light poor soil, plant tliem the next in a 
i·irh ga1·drn mould, anll another year in a cnmpost of 
dilfc1·1.:nt cartbs an<l dungs; or transplant them from one 
vart or the gartlcn to another, or into diffe1'ent gardens, 
&c. 01· from one country to another; all of wl1ich con
trilJutrs to assiF)t nature in IH'otlucing this desirable di
~versity of culoun; and variegations. 

The double tulip is also a variety of the common tulip, 
and is very bi>autiful, though uot in such estimation 
among the ilnl'ists as the common single variegated sorts, 
uot possessing such a profusion of variegations in t.Jie co
lours and l'egula1·ity of stripes; they however exh.ibit an 
elegantly oL·namcntal appearance. 

Tulip roots al'e sold in full collection, co11sil'Jting of nu-
1nerous varictie!'li, at most of the nurseries and seedsmcn, 
who uoth propagate them themselves by offsets and seed, 
and import vast quantities annually from Holland. the 
Dutch being famous for raising the grandest collections 
of the finest tulips, and other bulbous flowers, in the 
greatest perfection. 

TUMOUR, or TuMoR, in medicine and surgery, a 
preternatural rising or hard swelling on any part of the 
body. 

TUN, or ToN, 01·iginally signifies a lnr1;e vessel 01• 
cask of an oblong forui, biggest in tho midrlle, and dimi
nishing toward8 its two ends, girt about with hoops, antl 
t1sed for stowing several kinds of merchandize, fot• con
'l'enience of carriage; as brandy, oil, sugar, sking, hats, 
l\.c. This wnrtl is also used Cor certain vessels of extra
ortlinary bigness, ser\•ing to keep wine for several years. 

'l'uN is also a certain measure for liquids; as wine, oil, 
&r. See MEASURE. 

TuN is also a certain weight. whereby the burden of 
ships. &c. are estimated. See ToN and 'VEIGHT. 

TUNE, 01· ToNE, in music, that p1·operty of sounds 
whereby they come under the relation of acute and gt·ave 
to tlDC another. Sre ToNE, and SouNn. 

Sonorous bodies we fintl differ in tune: 1. Accortling 
to the di ff'(' rent kinds of matter; thus a wc<lge of silver 
sounds much more acute than a wedf;e of gnld of the 
same shape and dilmmsions, in which c'ase the tones are 
proportional to the specific gravity. £. According to the 
fliffcrent quantities of the same matter in bodies of the 
same figure, a solid splie1·e of bl'ass, one foot diameter, 
sounds aruter than one of two feet diameter; in which 
case the tunes are pruportional to the quantity of matter. 
Here then are diffe1·ent tunes connected with different 

~l:~~!fic~~~:~·it~e: aenfl~r~~at~t!ti~se~!:r:8tte;f ~~~~e~.~m0~~; 
~aought in the 1·elations of thr motions that are the cause of 
sound, which are no way so discernable as in l·ib1·atiuns 
.r choi·ds. 

Jn the gene1·al we find that in two chords, all thin!;" 
"'being Pqual., rxcept tension, or thickrwss, or lrngth, the 
tunes arr different; the1·e must, thrrl"forc, be a difference 
in tile Yibrations owin5 to these different tensions, c\\c. 
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which 1lifferenre can only be in the .-elocity of the courscit 
anil recourses or the chords, through the spaces whncin 
they move to and again. Now, upnu examining thr 111·0 .. 
portion of the velocity, antl the things just mcntioucd, 
wherein it tleprnds, it is fountl, to a t.lcmuustration, that 
all the vibL·ations or the same chord a1·c pe1·formed in 
equal times. Hence, as the tone of a sound depeuds on 
the natu1·e of these \'iOrations, whose diff~L·eucc we ran 
cuncch1e no othel'wise thau m; lia\'ing difti:rcnt \'clocitirs; 
and as the small ''ib1-ations of the same chord ue pe1·• 
formed in equal times, and it is found trne, in fact, that 
the sound of any body arisin.; from any ii1divi<lualstL•ukc, 
though it grows gTadually wcakH, yet conti11ucs the 
same tone from first to last; it follows, that the tone is ne .. 
ccssa1·ily connected with a certain quantity of lime, it1 
making evCl'y single vibration; or that a Cl'l'tain number 
of vilJrations, accomplishccl in agirrn timl', constitutes a 
cel'taiu <letcrminate tune; for the mol'e frequent tliuse 
vibrations a1·e, the mo1·e acute the tone; antl, the slower 
and. fewer ~IH•y are, the more g1:an~ the sound, thougtt 
perfo1·rncd rn the same space uf t11nr; so that any gin~n 
note of a tnne is matle by one CCl'tain measure of rel1Jcity 
of vibl'ations, that is, such certain courses and recourses 
of a chord 01· string, in such a certain spaec of time, con .. 
stitutc a determinate tune. 

TUNGSTEN, a mineral found in Sweden, or •n 
opaque white colour and great weight, whem;e its name 
tungsten, or ponclcl'ous stone. This 01·e was anahsed 
by Scheele, who found that it was composotl 11f limc

0

a11d 
a. peculial' ea1·thy.Iikc substance, which from its pl'Opcr
t1es he called tungstic acid. The basis of the acid was 
found to contain a metal wltich was named tung~tcr1, and 
wliich was obtained from the acid mixed with charcoal. 

rI'ungsten, called by some of the German chemists 
scheelium, is of a greyish-white colour, or rather like 
that of iron, and has a good deal of b1·i11iancy. 

It is one of the hardest of the metals; for Va11q11rlin 
a~d Hecht contd scarcely make any impression upon it 
with a file. It seems al•o to be brittle, Its specific 
gra\·ity is 1; .6. It is therefot•c the heaviest uf the 
meials, after gold and platinum. 

It requires for fusion a temperature at least equal 
to 170° Wedgewood. It seems to hal'e fhe proper• 
ty of crystallizing on cooling, like all the other metals. 

It 1s not attracted by the magnet. 
'Vhen heated in an open vessel, it gTarlually absorl.ts 

oxygen, and it is conve1·tctl into au oxide. Tun,'~"'ten 
seems capable of combining with two di Ohrnt propo1tinns 
ot' oxygrn, and of forming two different oxides; fbe 
black and the yelluw. 

The protoxide OJ' black oxide may be obtained by heat. 
ing the yellow oxide for some hou1·s in a cove1·cd nuci· 
hie. The Jlei-oxide or yellnw oxide, known by the name 
of tungstic acicl, is found native in wolfram, an<l may 
be. obtained from it by boiliug three pai·ts 11f mu1·ialic 
arnl on one of the wolfram. 'l'he acitl is to Uc lkcantt«l 
off in about holf an hour, and allo\\ed to srttle. A yel
low powdt:r gradually 1u·etipitates. Tltii; puwtlr1· is to 
be dissolved in ammr>nia, the so]ulion is to bl' evapora
ted to <lrynes~ and tlie 1.fry mass krpt fo1· some time in 
a J'C'd hrat: Jt is then JCJlow oxide i11 a "itatr of }tu;·ity. 
Tliis oxitle l1as no taste. It is i11c;o)u1Jlc i11 wa11·r, hut 
rcwaius long sus1iended iu that li<111id, formiug a kind of 
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yrllow milk, .which has no arti"' on wgetablr colour~. 
'VhtA hcatc11 rn a plrttm111t1 sp·111n tt bcron1t•s d<trk g1·ct11; 
but Ltt•forc tli~ blo\\ pip '" on cha1-.:o•tl it arquirc., a bLH:k 
col·Hll'. It i.::1 tOlll}Hhct.l 111' 80 l'ad:; of tu11.;stc11 an 1 20 of' 
uxy,;l•n. Its s1,ccif1t .i; rav1t} is 6.12. 

1. Thr sulphunt oftu11gq~11_is of a Ulueli;;h IJlar~ co]aur, 
hard anll rapalJle ofrrJstall:z111g. l,lw~11horus 1~rap'\ . 
hie of comUining \\ ith tung::Jten; lrnt non~ of tile p1·opcr
ties of tlar phospliurct ha\'l' IJcrn ascc1·ta111ed. 

'fhc sim1•lr. 1111 ·o mbustil.Jtcs <lo nut seem capable of 
a11i1111g with tung-;trn. 

Tile ElliuJarts alunr atlemptrd to combm tu11g:stcn 
with other rnrtals. l'hey 111iXl'il 100 g1·.~"'. of dw 111r.
tal1i to be alJo)td \dtli 50 ~rains of tlw :·JI,,,,. oxiclc of 
tungskn a11<l a <1uantity ul' rliarcoal, .a11d /I('~ cd tl~c 
mixtut·c in a crnciUc. The !'('Sult of then· t>xpcnment ts 
as fnllows: 

Willi gold and platinum _t hr tungstrn die! 11 •1tcombinr. 
'Vi th silnr it fo1'111Cd a lmtlo11 ora wliitbh U1 ~t\\11 colour, 
Romrtl1i11g spongy, wl:irli "ith a fow stro!...1..•s with a 
hainn1c1· ext .. udl'd itlit•lf ea~ily, but un co11linuing them 
it split i11 pierel'i. This button weighed 1-12 g1·ai11s. 

W 1th coppl'r it ga\'e a button of a coppcrish 1·cJ, which 
•Pl•t·uachcc.l to a dark brown, was spo_ngy, and pretty 
ductile, and W('ight'd l33 grains. With crude 01· cast 
iron, 1Jf a white quality, it gave a pcl'foct button, the 
fractur·e of which was compact amt ol' a whitish bro\\ n 
colou1·: it was hat·d, harsh, and weighed 1 $7 grains; 
and with lcacl it fo1·med a button of a dull dark IJ1•ow n, 
wilh \Cl',Y little lush·(', spongy, ' 'e ry ductile, and splilting 
into leaves when hammr1·t•tl: it wrigl1ctl 127 grains. 

'l'hc button formed with tin wa!f of a lightcl' brown 
thau tile last, very spongy, somewhat ductile, and weigh· 
ed IJS grai11s. 

'!'hat with antimony was of a c.131'k brown colour, shin
ing, something spungy, hal"bh, and b1·okc in pieces casi· 
I)·: it weighed 108 g1·ains. 

That ol' bi"m·1th, 1nesentcd a fracture, which, when 
seen in one light, was of a cJark brown colour,_\\ ith the 
Justre or a mrtal, and in another appeared like earth, 
without an)' luslrr; but in both cases an infinity or little 
l1oles coulc.l hr distinguishC'd OV('l' the whole mass. 'l'his 
button was pl'etty li:ll'd, luu·i;h, and weighed 68 grains. 

'Yith mang:'lnl'sr it ga,·e a button of a dark blueish. 
brown colour and rarth) ns1•cd; and on rxami11ing the 
intrrna1 part of it with n k11s, it l'csemUlcd im11ure dross 
of il·on; 1t wcighcd 107 graius. 

'J'UJ\ GSTIC.: urn. Tho subs lance called tung•tic 
acid by Schrrlc and Orrgman was discovered b) Scheele 
in 1781. 'l'Jiig pllilns11plirr obtained it from the t1111g
atat of lime, by tnaling it \\ itll 11itric acid antl ammo
nia hltt:'rna1t:ly. 'J'lir aric.1 dissohrs the lime, and the 
ammonia rnmbi1H'S with the tungstic add. Tlic ammo-
11iatH.I solution, \\hen s11tur•tlrd \\ ith nitric 01· muriatic 
aci1I. tlt-p1Jsits a '°"liit1..• 110-.Hkr, \\hii..:li is the tung.,tic add. 
of Srhcclc. 

This iJl)wdel' haCJ an ati<l tastr, it rrddt•ns vrgC'tablc 
blurs, arnl is soluble in :.:o pal'lS ofbuili11~ wattr. Tht· De 
LuJ a1·t!i haH' dcm1111!-.tr.ttetl. that tlli., pl't.'tcudcd acid is 
a l'OIOJY.Jlllll} Of )'t•J!lrn U\i1k of tungsten, tlH' a\~aJi Clll
pln)td 1,J difo.'iOhl~ it. a111l tlit• arid u:-.r1I tn prt<"i tiitatc it. 
'rhus, "lirn prrparrtl acTu1·1li11g to the aU1nc·d1..•scribt'd 
pruct>>, it i• a cum1•uunu uf) rllo11 0:<1de, ammunia, and 
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11itric arid. Their conclusions hnl'c brPD more lately 
confirmed tiy the rxpcrimrnts 11f Ya:1q11clin and Ilcclit. 
This substaurc n1ust thnrfnrc l1e erasrt.I from the das~ 
of a.-ich, a111l plact"<l among the salts. 

'l'he t'Pal acid of tungsrcu is a Jellow powde r; the me· 
thod uf procu1·ing whit':,, and it~ p~opc.1tirs, , ha\·e been .. 
al1·rady <lrscril.u!d u11de1· til e dcnom111ation ot }c:llow ox
ith' o r tung.,frn. It ought r·athcr, as Vauquelin and 
Hrl lit lia\'t' prflJlf'rly remarked, to be rlaSS('d among tlm 
oxidr, tl1an tlif\ acids; for it is insolulJll' in water,. taste. 
lr!-i~, and has no ctrec:t on vcgrtaLle Llurs. It agrl'cs wit& 
tl1t· autls imlced in the p1·11pc rty of combining \\ith alka ... 
lir:-. anrl ea1·ths, and perhaps also with some metallic ox. 
itlcs, anll forming'' ith th r m salts which ha\'t' been deno
minated tungstat8; llut several other metallic oxides, 
tlio"c of le:td, silvct·, and gold, fur instance, possess the 
same JH'OJH~ 1·t). These ox1<lrs, thrreforc, may be called 
acids with as much pl"upl'icty as the yellow oxide of tung
ste11. 

'l'bc aflinilirs of this oxide, as far as they have berll 
ascertained, are as follows; 

Limr, Soda, 
Bm·ytes, Ammonia, 
Sti·ontian, Glucina, 
Magnesia, Alumina, 
Putass, Zirconia. 

The manner in which it was protluced is nidcnt 
tungstic acitl is composed of oxygen and tungsten; the 
oxygen combi11ed with the cal'bon, and left the metal in 
a State or (lUl"ity, 

TUNICA, a kind of waistcoat or under-garmrnt. ih 
use amongst the Romans. '£hey wo1·e it \\ itldn tloors 
by itself, and abroad un<ler the go\\ n. The commo•l 
JJcople could not alfot·d the toga, and so went in their tu
nics, whence Horace calls them populus tunicatus. The. 
several sorts of the tunic were the 11almata, the angusti
clavia, and the laticlavia. The first was worn by grne. 
rats in a triumph, and pcrha11s always u11dc1· the toga 
picta; it had its name either from the great bl"cadth of 
the clavi, or buttons, equal to the palm of the hand; or 
else from the figures of palms embroidered on it. 11 was 
by these three different sorts of tunirs, that the three 
?~If~~~:~~ urdcrs of the Roman people were distinguisbe!l 

TUNNAGE. See TONNAGE. 
TUNNY. Sec Sco>1RER. 
TURBITH, or TuRPETll·ROOT. Sec CoN»OLYULi;s. 
TURBO, the WREATH, in zoology, a genos or insects 

belonging to the ordc1· or vermrs trslacea. The animal 
is or the snail kind; the shell consists or one spiral sulid 
valve, and the apc1·tul'e is Ol'bicular. ThcJ'e a1·e l66 spe. 
cies; o~ ~ hich the m?st_rcmarkable arc, I. Tl1c littu1·ens, 
01· per1wrnklc. Tlus is abu11dant on most rocks far 
above lo\\ ·water mark. 'l'he Swedish }JCasants belie\'O 
that\\ hen these shells creep high up the rocks. they ; 11• 

dicate a sturm frum tho south. They arc eatrn b) the 
poor people in most parts of this k111gdom. Young lob
stl•rs a1·c said lo take .up their lo.dging in the e1111n~· shells• 
of thcse :11111nals, \\luch has g1nn occasion to a notion 

:~:.~:.;::~i:;,i;~:r:1:~: ~~~::;;~~ ~~·i~i~;~~~~r~;;.m ~l.~tc;~.~~1:: 
sta1~t·c of the rancer <liogcnes1 or soldicl'·Cral.i, which is 
a ltind of ;mall lobster orsb1·imJ1, naturally_naktd, .n.UlcJa 
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take• shclte1' in the cnst shells or harbinate<l shell.fish. 
.c. The clathru~, or br\l'lrnd wreath, hM a taper shrll of 
dght hpircs., distinguished by elevated divisions. running 
from t lie ape1·ture to the apex. Thcl'c is a nll'icty pel
lucid, wltl1 vcr.)' thin etlgcs. It is analogous to that cu
l'ious nnd expensive shell, the wcntle-h·ap. See Plate 
t:X'l:XYlll. Nat. Hist. fig. 411. 

TL H BOT. See I'LnUROX£CTES. 
TLRDlJS, the thrus h, a genus or birds belonging to 

the order of passeres. The !Jill is straight, bending to
wartls the pnint, and slightly notched nea1· the end ur the 
t1ppe1· marulililc. The nostl·ils are oval, half CO\'ered with 
a membl'ane; the corners of the mouth are furnished with 
a few slender hairs, and the tongue is sli,ghtly jagged 
at the end. There are 1S6 species, of which seven are 
Bl'itish, the viscivorus, pilaris, iliacus, musicus, roscus, 
mer·ula, an<l torquatus. 

1. Ulic \'iscivorus, or missel, is the largest of the ge. 
nus. ltlil length is eleven in ches; its breadth sixteen and 
a lialf. The bill is shorter and thicker than that of other 
thrushes, <lusky, except the base of the.lower mandil.Jlet 
which is yellow. The it·ides are hazel. Head, back, 
and lesser coverts of the wings, are of a deep olb·e
brown. The lower part of the back is tinged with yel
low. The lowest order or lesser coverts, and the great 
coverts, are brown, the first tipped with white, the last 
both tipped and edged with the same colour. The inner 
coverts of the wiugs white. The tail is brown; the three 
outermost feathers tipped with white. The cheeks and 
throat are mottled with brown anti white; the breast and 
belly are whitish )'ellow, marked with large spots of 
black; the legs are yellow. These birds build their nests 
in bushes, or on the side of some tree, antl lay four or 
:five eggs: thrir note or anger or fear is very harsh, be. 
tween a chatter and shriek. Its song, however, is very 
fine; which it begins sitting on the summit of a high tree, 
very early in the spring, often with the new year, in 
blowing showery weather_, which makes the inhabitants 
of Hampshire call it the storm-cock. It feeds on insects, 
holly and misseltoe berries, wich are the food of all the 
thrush kind: in severe snowy weather, when there is a 
failure of their usual diet, they are obsel'ved to scratch 
out or the banks of hedges the root of arum, or the cuc
koo.pint; this is remarkably warm and pungent, and a 
rrovision suitable to the season. 

2. The 11ilaris, or fleldfare, is in length ten inchesJ in 
breadth seventeen. The head is ash·colouretl inclining 
to olive, and spoHed with black; the back and greater 
coverts of the wings of a fine deep chesnut; the tail is 
blark; the lower parts or the two middle-most fcalhers, 
and the interior upper sides of the outmost feathers, ex
cepted: the first being ash-coloured, the latter white. 
The legs arc ulack; the talons ve1·y strong. This bird 
}Jasscs the sum met· in the northern parts of Europr; also 
in Lower Austria. It bt-eeds in the largest trees: feeds 
on berries of all kinds, and is very fond or those of the 
juniper. Ficl<lfares visit om· islands in great flocks about 
Michaelmas, and leave us the latter end of February or 
the beginning of March. 

These bir·ds and the 1·edwings were the turdi of the 
Roniii.'ns. whirb they fattened ;vith crumbs of figs and 
bread mixed together. Vai..-o informs us that they w•-re 
birds of passa~e, coming in autumn, and depa1·ting in 
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tire S]lring. The must have been taken In great numbers; 
fur, according to Varro (lib. 3. c. 5.), they were ke1it by 
thous&.nds together in then• fattening avial'irs. They do 
not ari·ive in France till fhe beginning of December. 

S. T'he musicus, or throsllc, ~sin kngth nine inches 
in breadth thirteen antl a half. In colour it so nearl; 
rcsemllles the misscl-thrush, that no other 1emark need to 
be added, but that it is less, and that the inner covei•ts 
of the wings are yrllow. The throstlc is the finest of 
our singing birds, not only for the swcetnc.'ls and varie. 
ty of its notes, but for the long rontinuancc ufits ha1·mr. 
ny; for it obliges us with its sun,t; for near three parts of 
the year. Like the missel-birdJ it drliver·s its music fru111 
the top of snme liigh tree; but to form its nest desccndi 
to some low bush or thi cke~: tl_ie a~est is. made or earth, 
moss an<l stl'aw, and the 111s11Ie 1s cu1·wusly plaistt'rcd 
with clay, or rather clay and cow-dung mixed. It lays 
five or six eggs, of a pale blueish.green, marked with 
dusky s1iots. 

4. The iliacus, or reflwing, has a very near resemblance 
to the throstle; but is less: their colour·s are much the 
same; only the sides under the wings and the inner co. 
verts in this are of a reddish orangr, in the tlil'ostle yel. 
low; above each eye is a line of yellowish white. begin. 
ning at the bill and passing towa1·ds the hind part of the 
head. These birds appear in Great Britain a few days 
before the fieldfare; they come in flucks, and from tho 
same countries as the latter. With us they have only a 
disagreeal>lr piping note; I.Jut in Sweden, during the 
spri.ng, they sing very finely, perchin~ on the top of 
some tree among the forests of ma1iles. 'l'hcy build their 
nests in hedges, and lay six blueish-green eggs spotted 
with black. 

5, The merula, or blackbird; when the male has attain
ed its full age, it is of a fine deep black, and the bill of a 
bright yellow; the edges of the eyelids yellow. Whea 
young, the bill is dusky, and the plumage or a rust7 
black, so that they are not to be distinguished from the 
females; but at the age of one year they attain their pro
per colour. This bin] is of a very reti1·ed and solitary 
nature, and frequents hedges and thickets, in which it 
builds earlier than any other bi1·d; the nest is formed or 
moss, dead grass, fibres, &c. lined and plaist1?red with 
clay, and that again covered with hay or small straw. 
It lays four or five eg,~s of a dusky green colour, mark
ed with irregular sputs. The note of the male is ex• 
tremely fine, but too lorul for any place except the won.J's; 
it begins to sing early in the spring, conlinucs its music 
part of the summrr, dPsists in the moulting season, but 
resurties it for some time in Se11tcmber and the winter 
months. 

6. The tor_quatus, or rin.~-nuzel, is supf'rior in Rizo 
to the blackbrl"d; the length is eleven inches, breadth se
venteen. The bill in some is wholly black, in others the 
upper half is yellow; on each side the mouth are a few 
bristles; tire head and "·hole upper part of the body are 
dusky, edged \\ith pale brown: the quill-feathers an<! the 
tail are blark. The c<>verts of the wings, the upper yart 
of the breast, and the brlly, arc dusky, slightly edged 
with a~h.colnur. The midtllr of the breast is adorned 
with a white cresc1?ntJ the horns of which point to the 
hind pa1·t of thr nerk. In some l.tird~ this is of a pure 
white, in others of a dirty hue. Jn the felDales and in 
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young birlls tl1is mark is wanting, whirh ga\'C occasion 
to aume naturali..,l'I lo form two spcru·s ol' them. The 
rin"'·ouz1·l i11lrn.bit'I the Highland hills, the 1101·th of 
EuS-hu11l, and the mountains of \\"alts. T~ley an• also 
fnu111I to IJreed in ll:u·tm11or, in llcrnnsh1re, arul in 
banks on 1 lw ~iclr'I nf ~ti-cams. The plan·s of tht·ir re .. 
frt-at arr not knriwn. 111 Scotland and \Vales they lJr('ed 
in thl' hilli;;;. but drsrentl tn the lower JH\l'IS to frt·d on the 
berries of the mou11tairH1sh. They migralt> in :France 
at the latt(•r seaso11; and appeal' in small fl.irks al.Jout 
Monthard in Burgundy, in the be.ginning of October, 
but seldom stay alJove two nr tl11·re weeks. 

1'o these wr shall aild the drsro·iption of the orplieus, 
or murkiug thrush, which is a nati\·e of Amel'ica. It is 
about tht• size of a thrush, of a white and grey colour, 
and a retldish bill. lt is pnsst·ssed not ouJy of' its own 
natural notes, which are musiral aud solemn, but it can 
as~ume the tone or every othc1· animal in tht" wood, from 
the wolf to the ra\ en. It 1teems even to sprirt itself in 
leading them astray. It will at one time allure the les
ser birds with the call of tht>ir males, anil then terrify 
them when they come nta1· with the sCl'eams of the eagle. 
There is no bird in the forest but it can mimir'k; and 
thr1•e is none that it has not at times deceived bv its rall. 
But, unlike such as we usually see famed for 1Dimirking 
with us, and who have no particular merit of theil' own, 
the mock· bird is cve1· sm·e to please when it is most it
self. At those times it usually fret1uents the houses of 
tltt- Amcr·kan planrc1·s; and sitting all night on the chim .. 
ney-top, pours fo1·th the sweetest and the most various 
notes of any bi1·d whatever. It would seem, if accounts 
arr true, that thr 11eficit•11cy of most other song.birds in 
that r.ounfry is made up by this bird alone. They often 
build their nests in thr fruit.11·r<"s about huuses, ferd upon 
benirs and otht•r fruits. and are rasily 1·cndcred domes
tic. Ser Platr CXXXVlll. Nat. Hist. fi,g. 412. 

TUIUQNES, amunK herbalists, denotes the firsl 
young tl'ndcr shoots, which plants annually put forth. 

'l'UllKEY. Ser l\1ELEAGR1s. 
TUlll\IEIUC. Sec Cu1tcu,u. 
1'UR:-l.\MENT, or TounNAMENT, a martial sport, 

or extrci~r, which the ancient cavalie1·s usetl to 11erform 
to ~how thrir bravnv and address. 
'l'UR~ER.\, a gr~us of the pcntandria trigynia class 

ef plants, thr flower or whirh consic;ts of five pe.tals ob
ver.,ely curtlatefl, and sharp.poink-d; the fruit is an oval, 
anilorula1• cap·illlr. containing a gr·eat ma.ny oblong ant! 
obtust· s<•rds. There are. nine species. 

Tt:RN ING, the art of forming har<l bodies, as woo<l, 
ivory, or iron, into a round or oval shape, by means of a 
machine rallrd a lathe. This art was well known to the 
ancients, ancl seem'i to have been cal'ricd by them to a 
very great drgrre of perfection; at least, if we bclie••c the 
testimony of Pliny anti seve1·al other authors, who tell us, 
that thmrn Jlrrriuu'i \•ascs cm·ichetl with figures in half. 
relief, which still adorn ou1· cabinets, wcl'e turucd on the 
latht'. See LATHE. 

'l'hr art of turning is of considerable importance, a11 it 
contl'ihull's essrntially to the perfection of many other 
arts. Thr arcl1itcct use1.1 it fo1· many ornaments, both 
within and without highly fini,hed houses. The mathe. 
lllalician, tht> astro110111cr, and tho natural philosopher, 
laare recourse to it, not only to embellish their instru. 

mrnh, but also to giH tl1em the necrssary Oimrn~ion and 
111·ccis inn. Jn short, it i..., an a1t ab~olukl.) 11rnssal'.) to 
the goldsmith, the watchmakPr, the jotne1·, a11tl thl' bmitli. 

Tu1·11i11g is pe1·formrd by the lathe, of \\hkh tl1l'l'e an~ 
various kinds, and scn1·al instl'umrnts, as gou~;c.'i, d11· 
st·l!i. drills, fo1•mers. and screw.talcs, used for cutting 
,,1iat is to be tur11ed into its proper fu1·m as the la1hc 
turns 1·ound. See Plate LXXll. Miscel. fig. 15 t; and 
!'late Lamp. LXXV. &c. fig. 6. &c. 

The lathe shonld be fixeil in a place very well lighted; 
it should be immnveablr, and neither too high nut· too 
low. The puppets shonld neither be so lo" as to oblige 
the wo1·kman to stoop i11 01·der to see hi~ work prnperl,>, 
no1· so high that the litlle chips, \\ hich he is continually 
tll'iving uff, should come into his eyes. 

The piece to be turned shonld be rounded, (if it is 
wood) befo1·e it is put on the lathe, eithel' with a small 
hatchet made for the purpose, or with a plane, or with a 
file; fixiug it in a vire, and shaving it dow11 till it is cm~ 
1·y "here almost of an equal thickness, and leaving it a 
little large!' than it is intended to be \\ heu finished off. 
Btfo1·e putting it on the lathe, it is also ncrcssal'y to find 
the centre of its two enil s•rfaccs, and that they sl1ould be 
exactly opposite to each other, that when tile pnints of 
the puppets are applied to tll<'m, and the piece is lumed 
round, no side may bl'lly out more than auothcr. rro 
fl nd these two centres, lay the pi ere of wood to be tum
ed upon a plank; open a pair of compasses to almost half 
the thickness of the piece, fix one of the legs in the 
plauk, anil let the poiut of the other touch one of tho 
ends of the piece, brought into the same plane with the 
plauk on which the compasses are fixed, and very nca1· 
the fixed leg. Descl'ibe four al'chcs on that end at equal 
distanrrs from each other, at the cit·cumfercncc of the 
end,. but intersecting onr another witlliu; the point of in· 
tcrsection is the centre of tile end. In tht: same manner 
must tho centre of the othcl' end be found. After finding 
the two centl'es, make a small hole at each of thrm, into 
\\ohirh inSCt•t the l>OintS of' the puppets, aud tix the piece 
so fi1·mly as not to be shaken out, and yet loose enough 
to turn round without difliculty. 

The piere being thu5 fixed, it is necessary in the next 
placo to adjust the cord, by making it pass twice l'ound 
the piece, and in such a maimer, that the two eullq of the 
cord, both that which is fixed to the spang anti to the 
footboard, t.:ome off on the sic.Jc on whirh the turner 
stands, that the piece may morn against the edge of the 
cutt111g-tool and be turned •. If the lathe i; movetl by a 
wheel, the manner of atlJUSttng the co1·d needs no di1·ec
tio11. 

lf the workman does not chnse to be at the trnnble to 
fintl tile two ccntl'es or the piecP in the manner dcsr1•iht:d 
above, let him lay, as neal·ly as he can, the centre of one
end upon the point of the left'"'"" pup11el, and then let 
him pu5h forward the 1·ight hand pupp1~1, ~ti·iking it \\ith 
a mallet till its point is as near H"'i rnn be 111 the C.rntl'e of 
the other end of the piece; and thl'n fixing the 1·ight hand 
1rnppct by a gentle b~uw or the mallet on till• key, let 
lnm turn l'ound the piece to sec by the rJe ii' the centres 
l1avc.been propedy foun1l. If anJ part of it bellie3 out, 
let l11m strike that p~rt gently with the mallet till it goc~ 
prop~rly; the·!' . let hnn. str•.kt• one o~ the puppets pretty 
sma1tly to du1e.tbe11omh into tl.tc {Heer, arnl aftcrwai·d~ 
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fix the pnJ1pet U) sll'iking the key. If the workman can
~nut jutlgc l>y the rye whdhcr the piece is tm·nin,i; 1.>ro-
11rrly round its cc11trcs 01• not, he shou!l] apply gently the 
)H}illt or an instrument called a triangular graver, lcan
i11g it on the rest, and it will ma1·k l>y a Ji11e '.he place 
wliuc the piece is out or its centre; and l>y striking upon 
this li11e with a mallet, the piece can easily be placed 
iwopcrly. The rest, of which we have just spoken, 
onght to be placed upon the two arms o[ the lathe, and 
fixed "ith screws as near the piece as the w01·kman 
pleases. 

The piece ueing fixed between the two points o[ the 
puppets, the cord udjusted, and the rest fixild as neat• 
the wot·k as po~siUle without touching it; the workman 
is now to take a gouge of a proper size in his left hand, 
and hold it by the handle a little inclined, keeping the 
back of the hand lowermost. Wilh his right hand, the 
back of which is to be turned upwards, he is to grasp it 
near the end on this side of the rest; then leaning the 
gouge on tbe rest, he is to present the edge of it a little 
l1iglic1· than the horizontal diameter of the piece, so as 
to fo1·m a kind. of tangent to its circumference; then put. 
ti11g the right foot on the footboard, and turning round 
the "heel, and holding the gouge firmly on the rest, the 
)Jicce will be cut ne.atly. In the same manner are the 
chiselst formers, and other instruments to be used, tak· 
ing care that the wood shall be cut equally, and that the 
instrument shall not be pushed improperly, sometimes 
stl'ongr.r than at others; and taking care also, that the 
illstnnnent used does not follow tlie work, but that it is 
kept fu•nly in the hand without yielding. 

'Tlw ) oung turnel' ought to endeavour to acquircJthe 
management o[ the gouge and the chisel, 1rhich are the 

·instruments by far the most frequently usctl, and the 
n1ost nccessa1·y in this art; by them, almost <'ntirely, a1·e 
the soft woods turneU; as for hal'd woods and other 
things, as box, el.Jony, horn, ivory, antl the metals, they 
arc hai·dly ever turned except by shaving otr. In that 
case g1 avers are to be used with square. rnu1Hl, or tri. 
a11g11lar mouths. riiey should be held horizontally while 
applieu to the wood. and not obliquely as directed for 
the gouge and the chisel. 

At'te1· the work is completely turneu, it is next to be 
1wlishcd, and this cannot be done with the imttruments 
111therto mentioned. Soft woods, as pear-tree, hazel, 
'4\nll maple, ought to I.Jc polished witl.J shark-skin or 
Dutch rushes. There al'C diffcl'cnt specirs of sharks; 
some of "hirh have a gn~yish, othel's a retldish skin. 
Shark-skin is always the better to be a good deal usetl; 
at first it is too rough for .polishing. Tlie Dutch rush 
is the equisrtum hyemale of Linnreus, wliiC'h grows in 
moist places among mouutains. lt is re111arka1Jle fol' 
. J1aving flinty particles in the su~stance of its lea,'es, 
whirh render it so useful in polislung. It has a toaked, 
Gimple, and round stemt about the thickness of a wl'iting
pen. The oldest plants are the bl'st. Before using 
them they should be moistened a little, otherwise they 
IH'l'ak in pieees almost immediately, and n•nder it ex. 
ceedingly tliflicult to pollsh with them. They are par
tirulal'ly proper for smoothing ha1·d woods, as box, 
)i !;,'11um.vita:, ebony, &c. Afte1· having cleaned up the 
piece \~ell, 1t •h".uld be rul>bcd gently eithCl' wilh wax or 
oJive-oiJ/ then wweu ClCllll ~nd ru.bbed witil. i\S OWJl CilS• 

]>ingc; or with a rlnth n 1iltlc worn. f,·ory, 11or11, sih·rr, 
n11d IJl'nss. a1·r poH.,hrd \\itli pumiC'C·Rtone finely pouut.1-
rd and put upon leaf her 01· a linen doth a little moistrn
etl: with this the pi<'cc i~ rulib rd as it turn.:, ronntl iu the 
Jatlic; and to prtvc·11t any dirt from adhl'l'ing to any (>a1t 
of it, cvrt·y now <illll tl1rn it i~ rub I.Jell gently "itlt a 
smaJJ brush dipt into wakr. To polish ve1•y finl'ly, tlte 
WOl'kmen m:tkc use of fripnli, anti af'tcrwa1·ds or putty 
or calx of tin. l l'on arnl stcrl arc pnli~hcd witl1 l'l'ry 
finepow1lrrofc ·mrry; this is miXl'd \\ith oil, and put be
tween two piccrs or n1·y trndcr wootl, antl then the 
iron is 1·11bhetl with it. 'l'in i\1111 silvcl' arc polil'ihcd with 
a bnrnishr1·. and that k1ncl ol' red stone called in France 
sanguine dune. 'l'IJry may Le Jlo)isl1<·d also "ith putty, 
putting it 1..lry on slrnmn1y·!:ik1U or with lhe irnl111 of the 
hand. 

To succeed in tut·n!ng il'On, it i!i necessary to Jia,·e a 
lathe exrcrdiugly strong in all its ]):.ll'ts, andexuctlingly 
wcH flxc1l. 1.'1.e pupp1·t~ shuultl I.Jc shnl·t, anti tile rest 
we.II fixt·d vcJ'y 11 f' Hl' ll1e wo1·k; the !Jack of tlu: rest 
should be two or tliree lines lower than llrn iron to be 
tur1wd. 

'l'he lathe and other instruments bcin.~ prrparcd, it is 
nrccss:11·y to dcfrrm ine the length antl tliicknl'S8 of the 
iron to be turnrd acco1·ding to the design which is to be 
executed, and to make a rnod<'I of it in \\ond a little 
thicker than it ongl1t to Le; thrn one exactly like this is 
to be foq;l'd of the brst il'011 that can be procured; that 
h;, it must not he new, I.Jut well prepared and well bea
ten with hammers; it must have. no flaws, nor cracks, 
nnr pimples. New ii'on, which has not been well beaten 
often contains 1·ou1ul <h·ops of cast iro11, callrd by the 
workmen g1·aius, which l.Jlunt the edges of the guuges, 
chiseh1, anll othe1· instruments usrd f'oi· cutting; break 
them, or mRke thf'tn slide.. The irun being forge() ac
cording to the model, it should lle am1ealcd, tl1at is, 
hrated red.J10t, and allowctl to cool slowly on the coals 
till the fire goes out ,,f jtsdr. Somf' 1teoplc, to suftrn 
the iron; cover it over wit.Ii cla) and allow it to cool. 
The iron cyli~Hlr1· bring tltus urnt!P, it is next to bt• put 
upon tho lathe, finding tlit· ccutrr.s :ls foL'Olfl'ly directed, 
an cl boring a small hole in them that the irun may not CS· 
capr. from the pnints 

Thr. points Hhnuld ()e oiled frurn lime to time to pre. 
vPnt their bi • i11.~ e:xu•ssivf'ly hea it'il an ti 8pnil1•d whil!• the 
iron is turning. A r t11 fr lll't is then to I.Jr: applird tli the 
iron to be tu1·11ed .i Ji·tl,.. dhnve its C< ntrt', JH'l'lt) g1·111ly, 
anti by this rurans the lll '' 'Jllalitirs of the rJlirnlrr will ~e 
taken off. Othe1· in-.t1·1~ilH' 111s a1·e thrn to bu ajlplif'd 10 
mould the iron accarchng to the mot.lei; anti "liene\'cr 
any of lhf'm g1·ow hot. they are to lw plungril i11to a ha.
son of water I) ing Lt·side til(' WOl'kma11. tr the iron, ar . 
ter being p1·01wrly tl1r11rtl, is to be l.Jorctl 11k<' a gun-bar
rel, one of the '.pupprts i!i to hr removt·d, and anotllfr 
substitutPd in it!i pl ar r, havi1:g a sqnai·e linlt· tlu·oui:;h it, 
into which the Ct iilar uf the i1· ·m is to I.Jr fixed lil'lnl), !SO 
as not to Rliake; tl1t·11 bore1·s iu•e to be appli<·d. like thosti 
which locksmiths ust' to borr k··) s; and b1·gi1111in.i; "ith. 
a small one. a11d aflrnva1·ds lak111g lar.~cr 'Hll'S, thc· lwle 
is to be made as witle aud ih·ep as 11ecessa1·y; gPra.t rare 
must be taken to l11lld the bori·rs fimi to the J'l'~t, other
wise thei·e j_c;i a dangC'r of ll'Jt b,u·rng thr l1nlr ::;traigbt. 
'!'he hore1· must be withdt·awn from time to lime to oil 11 
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and to clean the liole. Since it is difficult to·make a hole 
q1J1tt> rount! witli bore1·s almw, it is necessary to have al
so au insu·umcnt a gnod deal smaller than the hole, one 
of the sitks of which is sharp, very well tempered, and a 
little hollow in th1• middle. This iustrument bring fixed 
In a pretty lung handle, is to be applied with steadiness 
to the inner surface of the bole, and it will entit·('ly re
move evrry inequality that may l1ave been there before 
its appliration. 

Fur turning o••als, a lathe of somewhat a different 
construction is used. The axis or spindle, having on it 
the pully over· which the band-cord pa,sses for turning 
tin· lathe, is fixed betwren the two puppets so as to turn 
rouud easily; une rml ot' it passes tlirnugh one of the 
puppl'ts, and to it is firmly fixed a circular plate of brass, 
so that it tul'ns round along with the spindle. Upon 
this plate t" o lmtzt•11 srgments of circles are fastened, 
the cirt uml'ercnccs of which correspontl to the circum
fe1·cnn~ of t/1r plate; tlil'ir chords are parallrl, and equal
ly dbtant from tlir crntl'e of the plate, so t11at they lrave 
a distanr(• hetwrrn tl1cm. They l1an a g1·oove in t•ach 
of them; in tl1t•st> gl'OoHs another plate is placed, which 
axartly fills up the spacf' between the two grooves, but is 
sbu1·tt•1· than tlit· dimurte1· Of the larger circular }llate on 
'\\'hirh it is laid. Thi!i plate is made to slide in the groo,•es. 
':l'o its centt·e is annexed a short spindle, on which the 
piel'C of wood to Le tul'ncd is fixt'd. When the lath('. is 
Bt't a going. tl1r cil'Ct1la1· plate mans round, and carrie~ 
thr piece along wi1h it; the plate of h1·ass on which the 
pierc is lixed 1 being fixed loosely in the grooves already 
dl'SCl'ibed, slidrs down a little every time that the 
groo,'CH become 11erpendicular to thl" floor (and thrre are 
partinila1· co11tt·ivanccs to prevent it from sliding down 
too far); and by tl1rsc two motions combined (thr circular 
one of the lar.~e plate>, and tl1e. straight oue of the small,) 
thecircumfrrt·nce ot' the piece of wood to he turned 11(•ces-
1arily tlesnii>cs au oval; aud gouges or other tools being 
applied in tlw usual manner, su11pol'ted un the rest, it is 
cul into an oval <lrcurtlingly. Thr small plate may be 
made to slide eitht'r 11101·t· 01· less in the groon•s; and by 

• thi!il contrivance tltl' fransn1·se diameter of the oval, or 
rather cllipsE', ma) bl' made longer''" sho1·tf'I' at plea. 
!t11·r. Anothe1·, and still simpler mrthod if possible~ of 
t111'11ing ovals, is I/ii": 'I\1ke two ovals .of mrtal, PXartlv 
of tl1r size of the O\ al whirh JOU intend to make; fix lherTI 
firmly 011 tlir spindle of the Jathf'. so as to turn round 
\\ itl1 it;_ fix bf't\\crn them lite wood to be turned, and then 
it is easy, by tl1r ltt•lp of rliist·ls aud other tools, tu rut 
it, ao; tlw lathe goes, into ('Xaf'l)y thr figurn of the ex
ternal ovals. Or an ov"I may bt' formed by plaring the 
wood, 01· \\lrnh·v1·1· i" to rcrrive that slrnpe, obliqurly un 
till' lafli<'. Thne. nre se\•t•1·al othe1· ingrnious met hods 
or turning. hut 0111' b111111ds do not jlt'l'lllit us to enter up
on ilu·111. Wt• sh:ill tlll'reforc conl'ludc this ilt'tide wit Ii a 
nuuil11·1· of rr<'<'lpts, \\ liicli rVl'ry lllt'IH'r ou~ht tn know. 

t. The method of mnuldi11g bo:-i:es both of shell anil 
ho1·n. In thp fii·st plact'. fiJl'ln a pt·oprr mnuld, '' ltich 
!Jlnd1 n.usisl nf two pircrs, ,-iz. of a ri1·rlr ahhut half an 
lllrh thick, \\ likh should slope a little in Oi'tkr· tu 11 1' w 
out tlw moulded shelJ the 11u11·t• l'asil); a1ul a ling fittrd 
to tlJr outsidt• of tlie rird1•, so that both togdhcr make 
~h.-.'-h•t(lt' of a I.lox. Thesr two piri-es h1·'.ng atlju!-iti°'d. it 
18 n1·<'•»<ary to 1·ound the •hcU t• be muuldeu of such a 
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size, that when moulded, it will he a little higher tha11 
the 1·ing or the moul<l, that theo·e may he no deficiency. 
The mould is then to be put into a press on a plate or 
iron, exactly under the screw of the press, put then the 
shell UJJ<Jn the circle of tlie mould, so that its centre alr;o 
is exactly opposite to the screw of the press; then tako 
a piece of wood formed into a truncated cone, an<l not 
so thick as the diameter of the circle of the mnuld, uor so 
dee1i as the ring; then put a plate of iron above the cone, 
and screw down the press gently and cautiously till the 
whole is well fixed; then plunge the whole into a caol
d1·on of boiling water placed above a fire. In eight or 
ten minutes the shell or horn will begin to soften; screw 
the p1·e.ss a little firmer that the wooden cono may sink 
into the softened shell: repeat this from time to time till 
the cone is quite sunk in the mould; then take out the 
press and plunge it into cold water. When it is cold, 
take the box now formed out of the mould, and put into 
the inside of it a new mould of tin exactly of the fo1·111 
you wish the inside of the box to he; do the same with 
the outside, put it again into the press, an<l plunge it in
to boiliug water; screw the press gradually till the box 
is fashioned as you desire. 

2. Method of preparing green wood so that it will not 
split in the turning. Having cut your wood into pieces 
of a proper size, put it into a vessel full of a Iey made 
with wuotl ashes. Boil it there about an hour; then, 
taking the cauldron off the fire, allow the Icy to cool; 
then take out the wood and d1·y it in the shade. 

3. Method of giving au ebony-black to hard an~ fine 
woods. Aftc1· forming the wood into the destined figure, 
rnb it with equa fortis a little diluted. Small threads of 
~..-ood will rise in the drying, which you will l'Ub off with 
pumice .. stnn~. Repeat this process again, antl then rub 
thr wood with the following composition: Put into a 
glazrd C'artl.Jen vessel a pint of strong wincgar, two oun
ces of fine iron-filings, and half a pound of pounded 
galls, and allow them to infuse for three or four hours 
on bot cinders.. At the end of this time augment the 
fire, a1~1.l pour 111 the l'essrl. four oun{'es of copperas (sul
phat of iron), and a chopm of "ater having hair an 
ounce of borax and. as _much indigo dissolved in it; and 
make the '''!rnlc boil till fl fruth 1·isr.~. Rub se,·eral 
J~ye~·s o~ t111., upon your woocl; and, when it is dry, po
~~::.'t with leather on which you have put a little tri-

4. Method of giving· to plum-trre the colour of Ilra
zil woo.d. ~lark. li1!1c-. \l'ith 111'i11e, and l.H'daub tile wood 
over with 1t. wlule 1t 1s lio~; a~low it to dry; th1·n take off 
tlrn coat of lime, and ~·ub 1t with chamois-skin wdl oikiJ. 
0.1·, RteC'p ~0~1r wood an wate1·ha,·i11g a quorntity of'alnin 

~ 1;~~!1~~'~1~~~ 1~;h~:~r. ~t ~~~1:·1.~,lff'~~~\rr,t ~~kb1~~~o~~~·~i~;~1~~~; 
with chamu1s-sk rn well oiled. ' 

5. Mrthod of gi,·ing a fine black colo111· to wood. Ster 
1 yor~r woo1.1 fn· two or th1·ec days in lukPwa1·in watc-r i!i 

wl11rh a liUJr al111n h:i<> hf'rn disso)rpc); thPn put a hanrf. 
ru1 of loc;-wood. cut Rm~JI, in.to a pit~t or W:\1('1'o and Uoil it 
~011 n to l rss tl1a11 haH a pint. II you thrn add a Ii tile 
mcligo •. th.e ~olour ":'ll ht· rnol'r 1i .. -1 11 •• I. Spnad -a 
la) ~·1· n[ t.l11s l~cp10~· rp11tf". hot on 'o111· wood" ith a p1·1wil, 
whJCh "tll g11 c it a nokt·coluur. Whtn it is u•·J, 



opreacl on another lnyer; dry it again, attd give it a 
third; then Uoil YCrdcgris at tliscl·etion ln its own ,-ine
g-as, and ~IH'N\tl a layer of it on your wood; when il is 
dry. ru\J it with a I11·11i;;h, and then with oilc1l chamnis
skin. This gives a fouc black, aml imitates pc1·fectly 
the colour of ebony. 

6. l\lcthod of dranin.; and whitening bones before 
using them. Having takrn olf with a saw the useless 
ends orthe bo11l's, m~kr a strong ley of ashes and quick
lime, and into a pailful of this ley put four ounces of 
alum. amJ boil the l..oRcs in it for an hour; then take the 
wssel containing the ley off the 61·e, and let it cool; then 
take ont the hours aud dry them in the shade. 

7. l\lethod of soldering shells. Glean the two siflrs 
of the sliclls which you wish to join together; then, hav
ing joined them, wrap them up in linen folded double 
and "ell moistl·ued; then heat two plates of it'on pretty 
l1ot, that they may keep their heat for some time; and 
putting your shells rolled up between them under a press, 
which you must screw very tight, leave them there till 
the whole is cold, and they will he soltlerecl. If you do 
not succcrd the fir·st time, repeat the process. 

8. Method of moulding shells. Put six pints of water 
into a kettJe; add to it au ounce of olive ot· uther oil; 
make the water boil; then put in yom· shell, a111l it will 
grow soft. 1"\ake it out, and }!lit it into a moult.I under 
a press. and it will take the figure you "ant. This must 
be done q11irkly; for if the shell cools ever so little, the 
ll1·ocess "ill fail. It will not require much pressure. 

D. :Method of tinging bones and ivory rnd. Boil shav
ings of scad ct doth in water. When it begin• to boil, 
thi•ow in a '}Uartcr of a pound of asli~s made from the 
dt·egs of wine, which will extract the colo111·: then throw 
in a. little rock. alum to clear it, and pass the water 
through a linen cloth. Steep your ivory or bone in aqna 
fot·tis, anti put it into the watcl'. lf you \Yish tu lravf". 
white spots, cover the 1>laces destined for them with 
wax. 

10. To tinge ivory black. Steep the ivory during 
five 01· six days in water of galls, with ashes made with 
(h·ied thC'gs of \\oinc aml arsenic; then give it two or three 
layers or the same lllack with which plum tree is black
ened in or<ler to imitate ebony. Or dissolve sih'er in 
ac1 ua fort is, and put into it a little rose water. Rub the 
ivo1·y \\ itl1 this, and allow it to dry in the sun. 

11. 1\1 cthod or J.ardening wood to make pulleys. Af
ter finishing thr- p1t:ley, boil it seven 01· eight minutes in 
olivr·oil, and it." ill brcome as hard as copper. 

12. rro m;.ike t;hi11rse varnish. Take ot' gum-lac in 
grains fou1· ounces; put. it into a stro11g bottle with a 
p11unrl of gnotl spirit ot' \\111r1 and add about the bulk of 
a hazrl-nut of camphor. Ailnw them to mix in sum ml r 
in the s11n. or in winter on lwt einbei·s for tWPnty~f011r 
l1onrs, shaking the lrnttlr from time to time. Pass the 
whol<' 1111·ough a finr. cloth, and 1hrow away w!tat re. 
11rnina upon it. TIJcn let it settle for twruty.fuur hours, 
n111l JOU will find a clear pal't in fhr upper part of the 
h· 'I t-, wl!irh yon must srpat"atr get1tl) an cl put in to an. 
othr1' dat, anti the remai11s will sen•e fr.r the fi1·st lrt.Jers. 

'ITlll\ PIK~. a i;ate 8et up acrusq a road, watched by 
an 1,ftire1· for thr puq1ose, in onlt·r to stop h'avrlkrs, 
wagg(lns. coarLes. &c. to take loll of thew. towal'd& re
Jll.lil'lll£" or keepin5 the roads in re11air. 
- /l, 

'l' u 'l' 

Justices of the pearc, and other commissioners, nn 
authori'it't\ to np1Hii11t sut'\cp11·s of th" road'i, and rollcc. 
tors ot' toll. ln raso a11y pnsons shall cfrive ho1·srs or 
other rattle tlirou~li gronnds adjoining to the highways, 
thcrc!.Jy to avoid the tnll, they al'<' liable £0 forfeit I Os. 
L kewisc if anJ one ass111ts a collcctur of the tolls. or by 
force pas;ses tlu·nugh a turnpike-gate "ithout. paying, he 
forfeits !il. lcYiah!e by.jnstires of pcac:r; anti maliciou . .;J1 
pulling down a turnpike: is deemed fc>luny, &c. It is also 
enacted, that 20 ... shall be pai1l for eve1·y hundred that 
a carl'ia,gc wi lh its loading wrighs ab<H'C 6000 pounds 
weight, and that engines may be set 111) at turripik.cs for 
weighing surh cal'f'ia.grH. 

'l'URPENTIN.E. See Prnus, a11d REsrns. 
TURRJE, a genus or plants of the class and ot•derde. 

rancfria monogJ nia. 'Hie ralyx is onr-lenfetl, bell-sliap. 
ed, fivc-tonthecJ, very small, pcrma11c11t. Tlicr·c arc the 
sprcil's, sliruhs 11f the East l11tlic·s. 

TURRITIS, towcn11ustaril, a .i;rnus of the tefrady
namia i;iliquosa classofpla11ts, with a tcti·:i:petalou~ cruci
form flower: its fruit i~ an r.xtrcmcly luug ]mt.I, contain~ 
ing ntHIH'rous src•tls. There arr <'ight sptries. 

TliiSCAN" ORDER. Sec ARc11rrEC'.l'URE. 
Tl:SSJLAGO, colt'sjoot, a g<'11ns or plants of the class 

syngcnc.sia, an<l or<kt· pnl.:rgarnia s11pe1·0ua; anti in the 
natural S)'stcm 1·angi11g untlr1· the 49111 order, compositae. 
r:l.'lir- reccptarlc is 11akctl; the pappus simple; the scales 
of the calyx equal, of tile same height as tile tlisk, and 
somewhat membranaceous. 'l'lierP a1·e fourteen sperics, 
three of which are indigenous to Bi·itain, tile farfara, l1y
brida, anrt pctasites. The farfor·a, or rommon colt's.foot, 
g1·ows ple11tif111Jy On the hanks o[ rivulets, or in moist and 
clayey soils. rrhe kavcs we1·c fornwrly smoked in the 
manner of tobacco, and a syrup or dccoctio11 of them and 
the flower·s stands recommended in coughs and other dis· 
orders of the b1·east and lungs. It seems now to be al
most enti1·cly rejected. The downy substance under the 
Jeavrs, boiled in a lixivim with a little saltpetre, makes 
<'xrr!Ient tiTtder. The petasitrs, or rommon butter-bur, 
isfreqnrnt in wet meadows, aud by the sides of l'ivers. Its 
leaves are the largest of any plant in Grrat llritain. and ' 
in hea\'Y rains atfot·tl a seasonable shelter to pultry and 
otl11-r small animals. The root ~ug up in the spring is 
resinous and aromatic. 

TUTOR, in the civil law, is one chosen to look to the 
person and estate of children lert by tl1eir fathers and 
mothers in their minority. A pet·son nomi11ated tutor 
eiU1er !Jy t estament, or hy the rt-latinns of the minoJ", is 
to decline tlrnt office if he has fi vc cliilch('.11 al he, if he 
has any other co11side1·allle tutol':-ige, if he is 11nc.ler twl'n .. 
ty.five ycal'S of age, if he is a pricst1 or a rrgcnt in an 
u11iversity, or if he has any law-suit with tl1e min'lrs, &~. 
The ma1Tia~e of a pupil, without the consent of his t11tur, 
i8 invalid. Tutor5 may do any thing for tLeir pupils, 
but nothing against then1; and the same laws whirh ]ml 
tl1<:m undri· a nl"rcssity of p1·csc1·ving the interest of tl1c 
miMrs, put them undel' a11 incap<trity of hurting them. 

TuToR, is also usf'U in our u11i\'C't·si1i('s for a member 
of some colkge or hall, wrrn t~hs 011 Jiim the in~truct.iun 
of some yotmg stutl1·nts in thr arts or fttcultics. 

'fUTORAGE, tutela, in tl1c civil Jaw, a term rqnivR• 
lent to guardianship iu the common law, siguifyiug an ~f. 
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Ice imposr1l on any one to take care of the dfect5 of one 
Or m[Jre minol'!il. See Gu.tu.01.-tN, and TUTOR. 

By the Roman law, Un·t·e ale three kinds of tutoragr; 
.ttstamentary, which is appointed by tlie fathCl''s tr:;ta
mcnt; legal, which is given by the law to the ncarrst 1·c
lation; and dcdvc, which is appointed Uy he magistrate. 
D111 in all customa1·) province.<.;, all tutora;;cs nt't" dati\'e 
en•I rlectivc; and though the father has Uy testament no
mi11:\te1l the ll('Xt relation to liis pupil, yet is not that no
nunatir1n of any force, unless the choice is confitrmrc.l by 
tl1<Lt ol' tlic magistrate, &c. By the Roman law, tutoragc 
expires nt rou1-tccn yea1·s of age. 

'I'UTTY. Sec ZrNc. 
'J1W A-NIGHT GE STE, among our ancestors, was a 

gn<'st that staid at an inn a second night, for \\:ltom the 
lwst was not answeraUle fu1· any injury tlone Liy him, as he 
wa~ in case of n tlii1·d night-awn ltyndc. 
TW~;L.F'-lllNDL among the English Saxons. was 

where every person was valn<'d at a ceri~\in p1·icc; and if 
nny inJUl'Y was dune either to a person or his goods, a 
pecuniary mulct was impo~ed, and paid in satiisfactinn of 
that injury, according to tl1c worth antl quality of that 
pe1·son to whom it was rlonc, in which case such as were 
\\-'n1-th 1200 shillings were cnlled twelr-hindi; and il an 
injury was tlone to sucl.1 pct·sons, satisfaction was to be 
made accordingly. 

T'Wl-lllNDJ, among om• Saxon ancestors, were pc1·-
5ons valued at 200s. 'l'h<'st• men we1·e of tho lowest <le
grc·r, and if such were killed, tile mulct was sos. See 
TWKU,·lll.NDJ. 

'fWlLIGHT. Sec AsTtlflNOMY. 
TYCl[(JNIC SYS rEM 01' HYPOTHESIS, an order 01' 

arrangement of the ill'a\"Cnly bndies, of an i11trrmcdiato 
nature between the Copc1·11ka11 and Ptolemaic, or par
ticipating alike of ll1em L,>th. 

'l'his SJStem had its name and original from Tycho 
Brahe, a nolill·man or Uc11mark '' hu Jived in the latter 
pa1·t of the 11U1 r\.•ntu1·y. Tliis philosopher, though he 
app1·oveLI of the Copei-nicau S)'ikm, yet could not recon. 
cile himsdl' to the mvli• ,n of' rb1..· earth; and being on the 
other hattc1 convinced t lH' P olr·rnaic scheme coultl not be 
trur, Iii• cuutrived one tliff1,.1·t·11t from eith«r. In this the 
cal'th hac; no motion alhrn<'d it, but the annual and diur
nal phenomena a1•e sohel! by the motion of' the sun about 
the earth, as in the I'toletn ,lic schrme; and those of Mer
cury and Vrnus al'c soh•r<l by this rontrinnrr, though 
not in the same manne1·, JNI' so simply anU ~11aturall."·, as 
in tho Coperniran system. The Tychonic sysfrm then 
supposed tlrn earth iu the f'entre of the wol'ld, thal is, of 
the fir111ancut of stars, and also of the orl1i1s uf the sun 
an1I 111oon; but at the snme timr it mat.Je the suu tile centre 
of the planetary motions, \'iz. of the orl.iits of l\le1·cury, 
\'<'11u..;, .Ma1·:-1. Jupitc1· and S.tturn. Tilus the sun with 
nll its plam~ts. was marlc lo re\·olve about the f'Hl'th 011ce 
a yrar, to solvr tht• J1hc11nme11a arising from the annual 
motrnn, nncl rnrJ twentJ fnur limn·~. to account for those 
or thl' diurnal motion. Bul this hypothesis is so rnon. 
str·ou.,ly ah"'1t11'{l, f\t11l r-ont 1·;u·y to tlw g1·eat simplicity of 
natur1·, nnd, in somt· l'Cf.,Jl"t'ls, en11 rout1·adict111·} to ap
Jlf'aranrc~, that it obt.d11rtl l>uL JitllccreJit, arn.l soon gare 
\\ 3..l (•) the Coprr11k :1t1 "i."· ~11•m. 

.A~·tt'r thl"l sl'ltl'IHC had b1•1·n proposed for some time, it 
•·~·ctl'ed a conectiun IJ) allowing the cartl.t a motion about 
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it• axis to account for the diurnal pl1cnomcna of tlie hea
vens; an1I so this came to be called the scmi-tychouic sys
ten1. But this was still voit.1 of the tl'11t11, and cncuml..iered 
with such hypotheses as the true mathematician anti the 
genuine philosopher could ncvor relish. 

TYLE. Sec l'ILE. 
TYMPANUM, or Tn1PAN, in mechanics, a kind of 

wheel placed round an axis or cylindrical beam, on the 
top or which al·e two le\'Cl'S 01' fixNI staves, for the moril 
easy turning the axis, in order to raise a weight required. 
1.'he tympanum is much the same with the pt>rit1·orhium, 
but t !1 at thecylindet• l)fthe axis nfthe pel'itrocliium is much 
shorter, anti lc.i;s than the C)'linde1· of the tympanum. 

TYMPANUM of a 111.nchine, i~ also m'ed fol' a hnllow
wh cef, ''herein one ot• more people, or othe1· animal..;, walk 
to turn it; such as that of surne c1·ancs, (:altrndcrs, &c. 

TYPE, a copy, image, 01· 1·csembla11rc ol' sumo model .. 
This word is much used among divines, to signify a sym
bol, sign, or figure of something to cume. 

'l'YPE, among letter.foundel's and printe1·s1 the same 
with Jetter. 

TrrEs for printing. In the business of rutting, cast. 
ing, &.c. letters (ur p1·inting, the letter-cutter must be pro
vided with a vice, hautl.vicc, hammers, and files of all 
sorts fur watch.makers' us ('·; as also gravers an<l sculp
tcrs or all sol'ts, and an oil-stone, &c. suitable a11LI sizea
ble to the se\'eral letters, to Le cut: a nat gage made of 
box to hold a rod of steel, or the hotly of a mould, &c. 
t'Xactly perpendicular to the Hat of the using file: a slid
ing-gage, whose use is to mea~ure and set olf distances 
between the shoulder and the tooth. aud to mark it olf 
frn~n t1.1e end, or from the ed,ge of the wu1·k; a face-gage. 
wl11ch 1s a square aotch cut wit.ha file into the cdn-e ofa 
th.in plate of ~teel, iron, or brass, of the thickness of~ piece 
Ol Commun tin, whose use is to propol'tion tJir face or each 
Sol't of letter, viz. long letters, ascending lette1·s, and short 
Jotters. So the~·e must be th1•ee gages, and tl1c gage fo1• 
thlj lon~ ~ctters 1s the length uf the whole body supposed 
to be dlVlde<l into 42 equal pa1·t•. The gage for the as
cendrng letters Roman and Italic is~' or so parts of 42, and 
SS parts for the English face. The gage for the shoi·t 
letters is t• or 1.s parts of 42 of the whole body fol' tha 
Ro~ian and Italic, and 22 parts fol' the English face. 

'I he Italic and other stamhng gages a1·e to measure the 
scope of the Italic stems, by applying the top and bottom 
of the gage. to tile top and botto1u li1ws of the letters, and 
the othel· side of the gage to the stem; for \ heu tht- letter 
complies with these thrne sides of that gage, it ha• its 
truesl1ape. 

The next care of the lrttel'.ruttrl' is to prepa1·e good 
st~~I;puncbcs, well temprt'N.l, and quite fr.re from all , t- 1111 

ol 1ron; on the face ol dtich he dl·aws or 1mu·ks the exac~ 
shaJ1C of the letter with pcu aud iuk if the l<ttrr is large, 
or \\1th a :smooth blu11ted pornt of a needle ii' it is 5 111 ' II• 
and then with sizeable and 1wopt• t· -sluq1l'd and poiu~eJ. 
gravers and sculpters, dig~ or srulps out the stef'I bctwt>en 
tl.te strokes 01• m111·ks so u1atlf' on the fate of thr punch 
am.1 kavcs ~hr. 111a1·ks st~nu111 . .; 1m the fan·. Ila\' in~ \\eli 
shaped .the 111s1dc strokt·s or Ju ... l1•1tn, IH' clreJH'nS tl;t' hol .. • 
lows w1.th the_ sam~ tonls; 1'01·. if a ll'ttc1· is uot th•q> in 
p1·01l0rt1011 to its \\tdtli, it ":ill, \\LC'11 usrcl at pt'l'.-;s.prjut 
black, and be good Jut• not h111g. Thiq wo1·k is general
ly l'cgulatcd by the dcJ,ltJi Qf \he ~01111t~1· J.'llllc)!. I~"": 
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lie wo1·k~ the outside wilh proper ftlos till it is flt for tho 
ma trice-. 

But beforo we proceed to the sinking and justifying of 
the matricl's, we must pro\1idr,a mouJd tn justify th rm by, 
of which there are drauglils in Plate CXXXV. M1scel. 
Jig. l *, 2*. Every mould is cnm11osed of an upper and 
Rn under part. The unde1· part is delineated in fig. J*. 
The upper part is marked rig. 2*. and is in all respects 
made like the under part excepting the stool Llehind, and 
the bow or spring also behind; and excepting a small 
roundish wi1·e l.wtween the body and carriage, near the 
break, "here the under 11ut has a small rouuding groove 
made in the body. This wil'C, or rathel' half.wi1·e, in the 
upprr pal't, makes the nick in the shank of the letter, 
wU~n part of it is received into the groove in the undea· 
part. These two parts are su exactly fitted and gaged 
into one another (viz. the male gage marked c in tig. 2* 
intn the female mark ·d g in fig. l *) that when the upper 
11art of the mould is 1n·opel'ly placed on, an<l in the under 
1rnrt of the mould, lrnth tflgether make the entire mould, 
and may be slid backwards for use so far, till the edge of 
eith~r of the bodies on the middle ot' either carTiage comes 
just to the edge of the female gages cut in each carriage: 
and they may be slid forward so ra • ., till the bodies on 
either carriage touch each other; and the slid in.; of these 
two pa1·ts of the mould backwal'ds makes thr shank of 
the letter thicke.r, because the bodies on each part stand 
wider asunder; and the sliding them fo1·warcJs makes the 
shank of the lctte1• thinnc1·, because the bodies on each 
4Jal't or the mould stand closer together. Tho parts of 
the mould are as follow: viz. a, The carriage. b, The 
body. c, The male gage. de, The mouth piece. f, The 
register. g, The female gagt. h h, The hag. a a a. a, 
'l'he bottolJol plate. b b b, The wood on which the bottom 
plate lies. c c c, The mouth. dd, The throat. e d d, 
The pallet. f, The nick. g g, The stool. /1 h, The 
spring 01· bow. 

Then the mould must be justified, and first the foun
der justifies the body, by casting about 20 proofs or sam-
11ks of letters; which are set up in a composing stick, 
with all their nicks towards the right hand; and then, by 
comparing these with the pattern letters, set up in the 
same manner, he finds the exact measure of the body to 
be cast. He al•o tries if the two sides of the body are 
parallel, or that the body is no bigger at the head than 
at the foot, by taking half the number of his proofs and 
turning them with their heads to the feet of the other 
lialr; and if then the heads and the feet are found exactly 
el•en upon each other, an<l neither to drive out nor get 
in, the two sides may be pl'onounce<l parallel. He 
fa1·the1· tries whether the two side• of the thickness of 
the letter are pa1•allel, by first setting his proofs in the 
composing stick with their nicks upwar·lls and then turn
ing one hair with their head.• to the feet of the other half; 
and i[ the heads and feet lie exactly upon each other, and 
neithe1· drive out nor get in the two sides of the lhick-
1tess are parallel. 

The mould thus justified, the next business is to pre
pal'C the mat1·ices. A matrice is a piece of Uras.11 or cop
!'"'" of about an inch aml :t half long, and of a thicknc~s 
in propo1·tion to the size of the letter it is to contain. In 
this metal is sunk the face of the lette1· intended to be 
cast, by strikiu,g the lrttc1·-punch about the do11th uf an 

n. After tl1is, the sides and face of the ma trice must be 
justified and dearnd with files, of all bunchings made b7 
sinking the punch. 

E,-ery thing thus prepared, it is brnui;ht to the fur
nace; u·hich is built of bl'ick upri1.;lit wilh four square 
sulcs, and a stone on the lop, in whirh stone is a wide 
i·ou1u..I liolo for the pan to s.ta.1111 in: A fm~mJ.r.)' of an7 
const'q11cncc has s1'\Tf'l'al u( thcsr furnaces 111 at. 

As to the metal of wliic h tho tnws a.1·t tu IJe cast, this, 
in extCnsive faun 1rics, i~ alwaJS p1·ep:ll'l·d in large r1uan
titics; lrnt cast into small bars of about 20 p1111nds wt:ight, 
te Ue dehvert>.tl out ~o the ~vorkmcn as occasion J"('q111res. 
In the lettcr-lnundnes, whtch have bren ln11g <·ari-it'd on 
with the greatest 1·e.p1itatio11, we al'l' i11fo1·111l~d, that a stock 
of metal is m:Hle UJJ at two ditf'crent times of tlte Jt•ar 
sufficient to se-1·\·c the casters at the fu1·11acr for six montl1; 
ead1 time. For lhis purpose, a large fu1·nace is built 
under a shade, furnished with a whPcl \'t'nt, in 01·tl<'i· the 
more equally to heat the sides of a slrong pot of cast 
it·ou, wllicll hol<ls, when tull, 15 hundred-\\f'i!-;"ht or the 
metal. The fi1·e bei11g kintllt'd Uelnw, the bar·s of lead 
arc let softly. down into the pot, and thejr fusi in promot .. 
ed by th1·ow111g in ::;om(• pitch and tall<n.,,, which soon in .. 
flame. An outer cliimuey which is built so as to pro• 
JCCt about a foot over the farthest lip of the p11t, catchea 
hold IJf the flame by a strong drau . .;ht, and makes it ace 
very powe1'fo11ly in melting lea~: whilst it serves at tho 
same time to convey away all the fumes, &c. from the 
workmen to whom this lahot·ious pa1·t of thr b11~ine'is is 
committed. When tho lead is thoroughly mdted, a due 
p~·upor~ion o~ tile regulus of antimony and other ingre. 
d.ents is put rn, and some mot·e tallow is inflamed to make 
th.e whole im;orpm·at~ sooner. The workmen now having 
mixed the contents ol the pot very thoroughly by stir· 
l'ing long \\ ith a la1·ge iron ladle, nrxt proceed to dra\f 
the metal off .into the small trough~ of cast iron, which 
are ranged to the numl.Jer of fourscot·e upon a level plat. 
form faced with stone, butlt towards the right hand. In 
the course of a day, 15 hundred weight of metal can be 
easily prepared in this manner; and the operation is con· 
tinued for as many days as are necessary to prepare a 
stuck of metal of all the various degrees of hardness. 
After this, the whole is disposed into 1iresess according 
to its quality, to be delivered out occasionally to the 
workmen. 

The founder mnst now be provided with a ladle, whiclt 
differs nothing from other iron lactles but in its size; and 
he is provided always with ladles of several oizes, which 
he uses according to the size of the letterR ht> is to o!ft. 
Before the caster begius to cast, he must kindle bis tire 
in the fu1•11ace to mdt the metal in the pan. He th•re
fore takes the pan outof th~ hole in the stone, and thtre 
lays in coals and kintlh•.s them; and, when they are wrll 
killllled, he £,ets tlw pan iu again, and puts metal into it 
to melt; if it is a small -lrndied lcttt•r he casts, or a thin 
letter of great botJk.~. his mt"tal mui;t be nry hot; nay 
sometimes red.hot, to make the ll'rter romr. Then hav· 
i.ng chosen a ladle that. wiJI holcl about su much as the 
letter and br<.'ak is, lie lays it at tht• sjoking.fwk, whrre 
the ilarm~ liut·Hts out, to ht'at. 'l'lu·n he ties a chin leal lier, 
cut \Uth its narl'uw end ugaini;l the face to ~he leathrr• 
groove of the matrice, by wli11Jping a brown Uu·ead lwire 
about the leatbe1·-gruuve, and fastening tbe tbre111l 'll'itl> 
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a knot. Then he pnl• both halrrs of the mould together, 
and puts the matrirc into the malrice-cheek; and places 
the foot of the matrice on the stool of the mould, a11d tho 
broad end of the leather u1rnn the wood of the upper half 
or the mould, hut nnt tight up, lest it might lti11de1· the 
font of the matrice from s111king rinse llown npun the 
stool in a train of work. Then laying a liLUe 1·osin on 
the upprr wood of tlir- mould, and hadng his casting· 
ladle hot, he with the !.wi ling side of it melts the ro-;iu: 
and, while it is yet melte1l, presses the broad end of the 
leather ha.rd down on the wood, and so fastens it to the 
wood: all this i'i tile 1)1'(11at•ation. 

Now hccoml's to casting; in the performance of which, 
plarini; the under half of the nrnuld in his left hand, with 
thr l10~k or hag forwa1·d, he clutches the ends of its wood 
between the lower part of the Uall of his thumU anti his 
three hind finge1·s; then he Jays the upper half of the 
mould upon the und<'I' half, so that the male gages may 
fall into the female ga.i;es. and at the same time the foot 
of the matrice plaCC8 itself upon the sroui: and, clasping 
his lcll-hand thumb strong ove1· the upper half ol' the 
moul<l, he nimbly c..:atchcs hold 0\7er the bow or spring 
with his right-hand fingers at the top of it, and his thumU 
under it, and places the point of it against the mit.ldle of 
the nntr.h in the backside or the matl'ice, pressing it as 
well fnl'wards towards the mould as downwards by the 
ehoulder of the notch dose upon the stool, while at the 
aame time with his hinder fingers, lie draws the und t:r 
ltalf of the mould towards the ball of his thumb, and 
thrusts by the ball of his thumb the upper part towa1·ds 
his ti11gel's that both the registers of the mould may press 
against both sides of the matl'ice, and his thumb and 
fing<'rR 1n·ess both halves of the mould close lugethrl'. 

He then takes .the handle of his ladle in his l'ight hand, 
and with the balJ of it givf'S a st1·oke, two or lhrt>r, out
wal'ds upon the surface of the melted metal, to scum or 
clear it from the film or dust that may swim upon it; 
then takes up the latllo full of metal, and having his 
mudd in his left hand, he a little twists the left sitle of 
his br,dy from lhc furnarc, and beings the geat of his 
ladlr (full of mrtal) to the mouth of the mould, and 
t\dr;.t .. 1 he uppt-r part of his 1·ight hand to\1·ards him to 
t111·11 tlir 11H'tal i11111 it, while at the same momrnt of time 
bt• jilt!'! t r moult! in hi8 left hand forwards, to l'L'Ceive tl.e 
rneial ''1th a Htrong shake (as it is called), not only into 
tin· l.1t1dy of the mould, but while the mernl is yet hot 
r1111ning, s,, ift and strongly, into the \1ery face of the 
mal rice. to receivo its perfect fot·m there, as well as in 
the shank. 

lie then takes the nppcr half of the mould off tho un
dei· hall', by plal'ing his 1·ight-ha11d thumb on the end 
of the wood m·xt his Jeft-hantl thumb and his two middle
finge1·s at th<• othl'J' end of Ute wood: a11d finding the let
ter and lm.'nk lil' in Lill' undc1· half of Urn mould (as most 
t11m111unly b) 1·caso11 of its wc·ig-l1t it docs), ho th1·ows nr 
toS!'il'S the lt'tter, b1·l•ak and all, upon a i:,hect of waste 
papt·1· laid fur that pul'fmse on tlrr bench, just a liltle be ... 
yum.I hi8 Id\ hand, anti is tlwn ready tu rast auolher let. 
te1· as before: ancJ also, the whole number that is to be 
cast with that malril e, A workman will ort1inai·ily cast 
abrn~t three thousand (1f thrsc.- lcttrrs in a day. 

"hm the f<tstri-s nt thr furuacr. hare got a suffi<:h•nt 
lllln1ber of types upon !he tabks, a set of boys come and 

nimbly break away the jets fl'om them: ihr jets are throlYll 
into the pots, and the tyµ rs arc carried <l.\\ ay in parcels 
to utlicr boys, wlw pass them swiftly unf!rr their lingrl's, 
<lrfcntled by kathcr. upon smooth flat stone~, in OJ'<ll't' to 
polish thcil' lt1·na1l-sidrs. This is a ve1·y <lt·xtcl'nu-. ope" 
ration, aud is a remarkable insta nce of wh~t may be rf· 
fecte<l l.iy Liie 11ower of habit and Ion.; practirc; fo1· these 
boys, in tu1·11ing up the other side of 1 he tyt1r, tlo it so 
quickly by a mere touch of the fi11s·c1·s of the lrft hand, 
as ll'lt to rtquire the least prrccpti\Jk infrrmission in the 
motion of tile l'ight hand 11po11 the stone. The tJ jll'S-, 

thus Ii ncly smoot!JeneU and Jlattem•<l 011 the lu·oa<l -si cfc9, 
arc next carrietl to anothc1· set of Uoys, wli11 sit at a sq:1are 
table, two on each side, and tht'1·e a1·e ra11g1•d up on long 
rulel'S or stirks, fitted with a small projectin11, to hinder 
them from slit.ling off backwal'll.s. Wilen the sticks are 
so tilled, they are placed, two and two, upon a srt of 
wooden pins fixed into the wall, 11ca1· the dresser, some· 
times to the amount of a huncil'ed. iu order to tm<le1·go 
the finishing operation~. •r1tis wn1·kmau, who is always 
the most expel't and skiiful in all the diffel'eut bra11clics 
carried on at the fourn.J1·h begins IJy taking onr of these 
sticks, and, ,~ith a peculiar adth'eos, slitlcs tlic wliole co .. 
lmnn of types off upon the dl'L'ssing-stick: tliis is made 
or well-seasoned mahoga11y, and fu1·nh1hed witli two c1uJ .. 
pieces of steel, a little luwe1· than the body of the types, 
oue of' which is 1noveable, so as to app1·oach the other by 
means of a long.5crew -pin, imwrted in the end of the stick. 
The types a1·e put into this stick with their faces next ti) 
the back or projection; and after they arc adjusted to 
one another so as to 'ltaml even, they ar·e then hound up, 
by screwing home the moveable end piece. It is 1Jc1·c 
where the great and rcrpii!Site accuracy of the moultls 
comes to be perccind; for in this case the whole column, 
so bound up, lies flat and true upon the stick, the two 
extreme type.s bring quite pa1·aJlel, and the whole has the 
appearance of one solid continuous plate uf mrtal. The 
lca~t inaccuracy in the exact parallelism of the individual 
type, when mulliplictl so many times, woutd rendl't' it 
im[luSsil>le to bind them up in this manner, Uy disposing 
them to l'isc or sp1-ing from the stirk by the smallest 
P!'essu1·e ~rom the SCl'ew. Now, when lying so co11ve-
111ently with the narrow edges uppermost, which ca1111ot 
possibly be smoothed in the manner before m('nfinnetl by 
the St~nes, the \\Ol'kman does tJiis more eff'L•ctually by 
scraping the surfac~ of the column with a thi1 k-cd,i;ccl 
but shaq1 razor·, winch at evc1·y stroke brings on 'a \C'l'Y 
fine smooth skin. like polished silver; and thus he pro
CC"Ct!s till iu about half a minute he comes to the fa l'l het• 
end of the stick. The other edges of the typt•s are next 
tu1·ncd u1>wards, and pol: slit•d in the same mannel'. It 
is whilst thr tJ pes thus Ii~ in the drrssing-slir k, that the 
operation of bearding nr hnrbing is performed, whirh is 
effected by running a plane, faced with sterl, alnn'" the 
shoullle1· of the body next to the face·; which takes ~rnre 
01· lcss off tlic corner, as occasion maJ l'Upiire. Wl1ilst 
in the (fressing-stick tl1t•y are also g1·00Hd, "IJirh is a 
n·ry material op~ration. Iii 1n·de1· to u111lerstant1 this, it 
m1.1st be N."tn<'.mlwred, tlir<.t \\'hen tlw tJpes ~!'('first broken 
oft .from the JC'ls. sonw suprrfh:ous metal ah' ays i·emains, 
\\ li1t.:h "11~111l make the111 brat• nry 1111t•qual!y against the 
paper \\ ~111:,t undrr t~1~· p1·i11ting-p1Tss, a111I ;tfc«tually 
ruai· lite 1mprcsswn. l hat all these inequalities ma~·, 
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tl1crefore, be taken away, ar.d that the bcal'ings of c1·cry 
typ · nla) be ngulaletl by lhr shnulde1·s impa1'led to them 
all alike from the 11111uld, tltc wol'krnan or th·esscr JH'O
cceds in the followiug niannu: The types liring screwed 
u11 ln this stick as befui c mentioned with the jet eud out~ 
crmost, and prujrrting beyond the woo<l about one-eighth 
of an inrh, tho stick is put rnto an opr:.n pl'rss, so as lo 
J.in·scut the jd-end uppcl'most, and then cnry tl1ing is 
made fast l.Jy cJri\•ing a long wedge, which lu•a1·s upon a 
.tilip of wood,\\ ldch lies d()sc lo the t) pts the whole leuglh: 
tlien a plough or plane is a11plie<l, wl1ich is S1> constnwtrd 
..as to l'mlJrai.:c the projecting pa1·t of the types llclwixt its 
Joug sides, wliirli <ll'e made of polislird irnu. Wilm tile 
1•la11e is thus applit·d, the sled cutter bearing upon that 
]1art between tl1c ~. houlde1·,., of the typPs \Vh<'l'~' the inequa .. 
lities lie. the d1·esst'r dexterous!) glalcs it alon,g, and Uy 
this means stl'ips off evt·r) irregular part lhat comes in 
the way, and so makes au unif)rm g1·00-vc the wliole 
]engtl1, and )<'aves the two shoi.!l<lct's standing; by which 
means every t.'I' pl· bt·comt·s )Jl'C'cisely hke to a11othc1·, as 
to the hl'ight again!)t papel'. 'l lic tJ pc:s being now tiuishcd, 
the stick is takt·n outot the }>l'l'S!;, aml the \\hole c..:olumn 
1·eplaccd upon lhc other stick; and al'te1· the whole :ll'C so 
dressed, he proceeds to pick out the batl ldt{·1·s previous 
to puttingthrm u11 into 1rnges and papers. 1u doing this 
]1etakes the stick into his left hand, and tunii11g the !'aces 
Jlear to the light, he examines them carefully; and wlten
~Yer an in.1wl'fcct or damaged letter occu1"S, he nimbly 
]ilucks it out\\ ith a sharp l.1tH.lk111, wh.i.ch l1e ho Ills in tl1e 
right hand for tltat purpuse. Those lettrrs which, from 
their form, project <n·c1· Lile body of the type, anc.J. which 
c.annot on this account lie rubbed on the stones, al'e 
~unpcd on t11e bl'Oad-sidcs with a knife or file, and some 
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or the metal next tl10 race parerl away wilh a pen-knir,, 
in ol'<let· to allow the type to come dose to any other·. 
This operation is r~lled kel'ning. 

rl'lic excellence of }ll'inting-tJpCS consists not only in 
the due pet-fol'mance of all the uprt'ations a\Ju\'C tiesc1·ibcd, 
but also in the hardness of the metal, form, and fine 
p1·opprtion of the character, and i11 the t•xacl bral'i11g and 
ranging of the letters in relation to one another. See 
PRil'iTJN'G, 

TYPll A, cat's-tail, a genus of pla111s of the class mn • 
noeci_a, ~rn<l orcler triandl'ia; and in the natural 8ysh'm 
rangrng nnder the SU ort.le.r, calnrna1·ia. Thr anu1 11tum 
oftl_rn male ifower is cylindrical; 1hc calyx is srncdy 
distrnguishablc; there is nu cornlla. The fl'oHtl<' hM a 
CJlintll'ical ameutum LH:low tlw mak; the calyx is cum. 
pusl'tl of vilLus hair·; there is no corolla, and 011ly one 
seed fixed 011 a capillary pa pus. 'l'licrc arc hrn species, 
both nati\'CS of Br1tair1; tlie latif1lia antI ant.;ustiColia. 
l. Latirnlia, g1·eat cat's-tail. 01· 1·ecd mare, is frcqurnt iu 
11011ds and lakes. The stalk is six feet high; the ll'ues 
a ) an! long, hardly a11 inclt widl', urnv(•x on one side: the 
amentum, 01· CJ linilr·ical club,. which ter·minatcs the slalk, 
is about six inches lim~, of a dark-b1•ow11 or fu!lcous co
lour. Cattle will sometimes eat the leaves, but Schrcber 
thinks them noxious: the routs have som<'times been eaten 
in sallads, and the down of the amc11lurn used to stuff 
cushions and mattrrsses. Linnreus inf'o1·ms us, that the 
leaves arc used by the coopers in Swr<lt•n to hind the 
hoops of their Ca!,ks. .2. Angustifolia, nnrrow-lcarcd 
cat's-tail, is found in pools and ditches. The Jea\'es are 
semi-cylin<l1··ical, and the male a11d female spikes al'e re .. 
mote and slendrr. 

TYPOGRAPHY. See PmNTING. 

u. 
U, tli~~,~-Q~)~~i~s~:~~~.0f n°~~:.1Yi~ 1 ~1~:~~l'y, a sect of 
Jierrtics \\ho sprung up in Germany alrnnt the year 1590, 
an<l malntaincd that the body of Jesus Cl11·ist is ubique, 
8\'Cl'V where, or in every plare, at the same time. How
e\'cr~ they were not quite agreed among themselves; some 
holding. that the body of Jesus Christ, even during his 
mortal Jiff!., was en1·y where; antl others dating the uUi~ 
"uity of his body from the time of his a,scension only. 

ULCER. See SuuGERY. 
ULLA GE. in g:rnging. is so much of a cask, or oth

er vessd, as it wants of being full. Sec GAUGING. 

ULJllUS, a genus of plants of the class pcntandr·ia, 
':i.ml tir·dcr tligy11ia, and in the natural system arrangrtl 
11ndt"r the 5Sll order, scabt'itlre. rrhe calyx is quinrjl1Ctit.l; 
tl1ere is no coJ'olla. The fruit is a dl'y, compressed, 
mrmbr·anarcous hPrt•y. There are six species, two of 
which are natin:•s of B1·itain, viz. thn compestris, com
mun rim, am\ till · montana, or \HCh elm. All the sorts 
of elm may bt- either 111 opagated 'by la yr rs or sucker·s ta
ken f1·111n the roots of the ale.I trees, the latter· of which is 
g cnernlly pr artist•d IJy the nurscry-gardcnns; but, 
as thr.c:r nt't' oflrn cut up with indiffrrent l'nots, they 
eflen 111i!i<:arry, am! render the success doubtful; where-

as those which are propagated by layers arc in no ha
zard, antl always make hetter roots, and come on faster, 
than the other, and do not srml out suckers from thl'ir 
roots in such nlentv, for wliich reason this mrthod should 
be mnre uni ~ersally practised. The elm delights in a 
stilT, strong soil. It i'i obscnahl<', howc\'cr, that hrre ~t 
grows compat•ativl'ly slow. In light land, especially if 
it is rich, its growth is nry rapiLI; but its wood is light, 
pol'Ous, and of little value. rompat·e<l with that '' hich 
grows npon strong la11d, whirh is of a closc1•, strongrr 
texture, an<l at the hral't will have t!Jo rolour, and al
most the heavinrss anti the ltanlurss, of iron. U11 such 
snils the elm becomrs prnfitahl<·, a11~I is one uf the trees 
which ought, in pl'eference to all others, to engage the 
plan tel''~ attention. 

ULNA. See ANAT0'1Y. 
ULYA, a genus of plants of the class cryptogamia, 

and order of algre. The f1·uttifiratiun is i11do~rd in a 
diaphanous memb1·ane. Thrre a1·e 26 SJH"ric~ nf Bl'itish 
plcrnts. Tht:'y ~re all sr:;siJe, a1ul "itl1out roots. and 
grow in tlitd1cs, and 011 stouc.~ along tl11• sea~r1h1.~t. None 
oft hem arc aµpliC'd to an)' 11articulal' us1• <l1tlh·ent from 
tl1r J'cst of the algre, rxl'ept the nmbilintli~, ~' hich ill 
Euglanll is pkklecl with s.11l, ::rn~l prt":c;e1·vf'd 111 Jars! ~nd 
afterwards st1011ed and eatco with oil and lemon Jtuc-e. 
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:fi,; .. pcci<s, called in F.ngli'h the navel la1·cr, is Oat, 
orhirula1·. srs•u!P, and co1·1accous. 

L'IIH~LL.tl·;, wttbcls, among l.JfJtanists, the round 
tufl'I or lir;uls of cntain planti set thick to.;cthcr, and 
all of the !-1'.amr: lu:':i~ht. 

U)lllM,J,lfl•:IWCS PLA~TS, are such as have 
tlieir t11p~ hl'a11chr11 an<l spread out like an u~nbt·l'lla, on 
each littlt• suhtlivi:'iion of whirb there is growrn5 a small 
flo\HI'; oett1rh art• ru111d. tlill, &r. Sec llOTA~ Y. 
V~lBf;n, 01· U'tuim, umbri<L, among paintct'S, &c. a 

ki111l 11f d1·l dl1sl.;.)'-r.olourcd t'arth, wliicli, tltlutcd with 
watrr, !1Cl'\'t.'5 to milke a darh.-bruwn colour, usu all) tall· 
ed "ith us <l hair-colour. Jt is tallct.l umber, fro111 um· 
hr<l. a :-,hatlnw, a~ st 1·vi ng ddtD) fo1· rhe shadi11g of ob· 

j rds; 01·, pr1 h;q1c;i, fru111 t: tnl.H·ia a c.:uuntl y ol ltal,y, 
wh••we it wH•tl to h1· L11·11uglit. 

l ,1111;n, ni· !!;ruyling, i111cltil1)ology. Sec SAL).JO. 
L:,c '\H.L\, a gi•nu~ of plants of die cl;.ts~ a11d 01·<let• 

prut;111dl'ia m1rno~ynia. The cornlht is salnr-sliopl't.I; 
g1•n11. nnwnrcl \\ ith a gland; stigma two-g1·oon<l'; pc1·1c. 
twO-Cl'li1·1l, many-sced1·d. There a1·c two ~p c1es. 

l'.:\.t.:1.\, ingcnrral, a Lati11 lcl'm dc11oti11g the twclrlh 
part of any thing, p~1·uculady the twclttl1 1~art ot a 
]>nund. rallcil in Englt!;li crn ounre; or the twellth 1iart uf 
a foot, rall1·d an inch. Ser .Mt:ASUUE, an<l \\ £1GUT. 

u~ CLE, in nlgrl.H·a, the uumbct'S pr~tixctl iJd'Ol'C the 
Jetter~ of thr mrmlJers of any po\H't' produced fro111 a 
lJi110111ial. residual, 01· multinuminal rout. This, 111 Lim 
fo111rtl1 po\\t')'ol"ct + b, viz.a-'+4a3b+6(L'2b2 +4abJ+ b•, 
the unri~L' an• 4, 6, and 4, 1Jci11.; the same \\ith what others 
call co-rfiidt•nts. St·r ALGenHA. 

UN DP:GAGON, is a pol~gon or clcrcn sides. If the 
sido nf a rt•gulat: undrc ago11 is 1, its al'Ca \\ill be 
9.3656399 = 1..; x tang. of i3T1T c.Jcgrccs; and tl1cn:fure 
ii" tliio; 1111mlH•1· is mult1plkd by tile sq11a1·c of the sulc uf 
a11y otl1r1· 1·1·.i;nlar u11decago11, tile product \\ill be the 
arl'a of that 1111cleraJ.;On. 

CNGLIS. S<.'r AN \To,1v. 
l;:\Gl'LA, in gcomdry. i~ a part cul off a C)'limlcr, 

rn111•, ~r. by a plane passing obli11uel)' th~ougl~ tlie I.lase, 
anti part of thr cunc ~u1fa.rc, so calkil from its resem
Lla11cr to thr (ungula) huuf of a horse, &c. 

v:-.H·on:-;.FISLI. s"" :\lo~oooN. 
l 1;\ IOL.\, a g't'llU't of tl1c triandria tligynia cla'iS uf 

plants, tlu.' r•11·ulla "hereof consists uf a Li\alve glumr; 
the' al H's arr of n lancrolatr-compres~etl Jigurc, like 
tho~r of' the 1·11p; tl1t· innr1· 'aln>: ap1wat'ti &ome\\ li:\t hi:;!J
l't· than the n11frr onr; the ro1·nll.t (tl'l'l'!Jl'lll'.; tl1t• oflkc or 
a ptd cttrpiu111, indosing th1· ~red, "liich is bill!-)1<.·, and uf 
au O\ at1·tl o!Jf1111,:{ li.~1n·l'. 'l'li<·· l' are tl11·re ~pl·L:i·.·s. 

Ll\JSO.:\, itt mu~ic. that ro11st1m111u•, u1· L:Ollll:Hlenre 
of snunf!..,, p1·or1·.:di11.~ from an np1alit} in he 11urnlir1· of 
'·ibf'~ltinn~ 111allu i11 a ght•11 ti11H~ hy two &u11oru11., U111!1n.; 
or tli1· u11iu11 of two sound . ., so direttl}" ~11nd.u· to Ntch 
othn in IT'ifH'l'f uf g-ra\ it.\. ol' acuteness, that the: c•ar 
JM'1-rrhi11g 1111 difli.·1T1irr, rccc1\l'S them us one ant.I tlie 
1ame. 

'J'lie :rnl'i1·11fi \\l'I"<' mucl1 di' id1·d in opi11ion 1·rs1wrting 
thr q11rstir111 \\lwtht·1· t/11• 1111 .... 011 j.., a l'Olh•lllo\ll1"l', ..;\n-,
totlc "flrDk'i iu lli1• lll'.':!'a!iH; ~hns )lt1·lJ{·111111s, aud 
otl1ns, tk<la1·r i11 the ,dlin1utiH•. 'l'lH· dfl'i..,io11 of the 
llnr-.rlun, h11Wl'\TI'. d·'lh'lltl~ on lhl' ddi11lli1111 \H~ ~he tu 
the \\ al'd cunsunanc:t·. H Lt) ii consun:uu.:t we uuly un-
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derstand two or more sounds ogrceahlc to (lie rar, tl1• 
unison is a consonance; l.1Ut if we include in tht· crrnso
nance sounds of a. diffc1·cnt pitch. i. e. sr1und.'i lrss or 
more acute with respect to eac:h othl'r, the uni.,,nu, b.) 
its o\\ n tlefinitifln, is not a consonance. 

U.\lSOXI, (Ital. pin.,) a word impl)in~ tliat tho 
pa:-ts in a srore over which it is nr1tt.-11, an· 111 unison 
"ith each other; as ,·iolini u11i-;01d, tl1c \ iulius in uuisun; 
flauti u11iso11i, the flutes 111 unbu11. 

li.'l l 1 Y. 8l'e PoE'l'RY. 
L.NONA, a genus or the polyandria poln;amia clas! 

nntl oi·df>ror plauts. The calyx i-; tl11 ... ·c-lca\l'J, six-pe
tals; ber1·ies two 01· three sl·r1kd. Thrrc at·c four spl'cit.:s, 
trees of the East and West l111li 1•s. 
U~X[A, a gcuus of plant.'i of the class ancl 01·dcr syn~ 

gPn•·&ia poln;am1a supufl11a. The ral) x is (h·l'·kanll. 
leaflets ovate; iJorCt.'i of t.li~k a111.l ray Jive, l'CCl'pt. naked .. 
'fhl'1·r is one species. 

UPUPA, in ol'llilhology, a grnns l.lrlonging to the or~ 
dr1· of picre. The beak is arruatul, ru1ncx, and some~ 
thing blunt; the tongue is ol.itusc, t1·ian,;11lar, r11tire, and 
\'el') short; and the fret arc fitkcl fol' watki11g. Tht•1c 
arc ten spcciC's, one ofwhith, tile rpo1h, hoopne, or dung~ 
bird, i~ frequcutly seen in l.fritai11. [t may be readily 
distinguishctl from all uthe1·s that visit tl1is islancl bJ its 
beautiful crest, which it can erec.t 01· d1•prr:•s at plra~ua·e. 
Jt is in length fifteen incites; the bill b blark, t\\u indH·s 
and a half long, slendc1·, and 111cu1·,·atrd; the iridl'S are 
liazr l: the CJ'l'!:it consists of a double row of fratli1·1·s. 
the highest about lWo inchl's long; the ti11s arc black, 
thci1· luwrr part of a pale 01·angc colour: the nrck lS of 
a pale reddish Urown, the U1·east and Urlly "hitt•; the 
lcssn covcrb of ~lie wings :u·e of a H~ht brow11; the ha. k, 
scapulars, ancl wrngs, crossrd with broad ba1·s of wl11to 
and black; the 1·~11up is white; the tail co11~bts of only 
ten feathl'l'S, \\l11tc ln~\l'ked With black, in fol'm or a Cl"l'S· 

cent, the hurns pointing towa1·1i... the l'llll ur the l\:atl-c1·s. 
The lt•g'i a1·e short an'\ black: thl' cxk1·ior toe i-t C'lu"e
ly united at lhe bottom of 1t.r middle toe. Sec Plate 
GXXXVlll. Nat. llist. flg. 415. 

~rro1·ding to Linu~u.s, it takl"'.i its name from its note, 
winch llils a sound s1m1lal' to tlie \\onl; 01· it ma\ be 
dui,·ed from the Frrnrh, huppr, 01· '· crl'stl·d:" 1t b1:el'd'i 
in 11.ollow ll'CCS~ a1H.l )a~s two a~Ji.co)rlllf'('ll l'~f;'i: it feeds 
on rni;;erts, \\!11th 1t picks nut of ordure of all kuulo;;. 
Ur. Pallas aflit'ms. that it IJ1·ccds in pr·l'!'l'l'rnrc• in puti·id 
Cal'racc"i; and tl1at he hall seen tl1r IH·st of one rn the 
p1·i\·) of an uninhabited house, in tl1c s!lhurhs of 1'z;\-
1·ibJn. Urid sa)S tl1al Tcrcus was c:h;u1gctl iulo tlai~ 
bird. 

UIL\::\ L\, a gr nus of the he:xandria 1u1111·>,t;}t1ia clas3 
and 01·dl·t· of 11la11ts. The1·c is 1111 ral)'.\; till' c1.r•1lla is 
twu. jl~tall!!d, nccta1·ine two-l l'.l \·cd; C<\jhU1c twu-c~~lcd 
many-seeded. TliC'1·r i1:; 01w ~1wcits. 1 

LlL\~lU:\J, :' 111i1H_·1·;.\i thuri:l i11 Sn .• 111y. p,11·tly iu a 
purr and pa1·llJ 111 a mixed st.tti~. Thl'l'l' an· h\o \·arj. 
Ctll''i Of lht"i('; thl' fiJ·'i~.of a bJar~j~~I Colour, qui;c• op:\(I l'r 
tolc1·al.llJ h.u·d, _au.ii \\Ith a ~prnhi~ gnnit)· of about ;-.5. 
'1'11c !1f'Ul111l is t11"t111.~11i..,Jieil b) a lilil'I' black r •, Inul'. \'1itll. 
lit·r~ illHI tlinc a ~·ed1li'ih cast_; Ii) a -.o-. u1,""t'l" Ju tr , n·>t 
u1~hk1• l_hat u.r ptt-coali. bJ .'1 1 h1L.Tiu1· b~u·cJ 11 r ... 1t; anJ. 
~).a sll.11k ol :;n·t•n, \\ lmh t1115 ... ti lt., Lilm.:k t:oiuu1· \\l.t1..a 
1t 1s reduced tu pO\\lh.:J'. 
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This fossil was called pcchUkndc; nnd mincralogi'its, 
misl(•d l.Jy flif' name, had taken it f11r an ore of zinc, till the 
nlebrakd \\'1.·1·11cr, convinced from its texture, hardnl"'SS, 
and :-ipcrifk g1·a,·ity, that it was not a blend~, . plarcd it 
among the orrs of iron. Afterwards lie suspected that 
it co11tainrd tungsten; am} this conjecture was seemingly 
confirmed by the expel'iments or some Ger·man minct·a· 
Jogists, published in tilt' Miners' Journal. But Klaprut.h, 
the most colrbrnted anal.> st in Europe, examined this 
ore in 1789, and found that it consists chiefly of sulphur 
cwn11Ji11cd ,with a peculiar metal, to which he gave the 
name of urauium. 

Uranium i.o:; of a dark.grey colour; intemaily it is 
sumcwhat inclined to bl'own. 

Its malleal.Jility is unknown. Its hardness is about 
6. lt rcquil'Cs a stl'Onger heat for fusion than rnanganrse. 
lntleetl Klapt'oth only ol.Jtainetl it in very small co11glu
li11atcd metallic grains, fo1•ming altogether a porous autl 
spnugy mass. Its specific gravit)' is 6.440. 

'Vhen exposc<l fo1· some time to a red heat, it suffe1·s 
w> rhange. By means of nitric acid, however, it may 
be convc1·tcd into a yellow powder. This is the peroxide 
ui· )'l'iluw oxide of t11"anium, which seems to be composc<l 
of al.lout 56 pa1·ts of m·anium, and 44 of oxygen. This 
oxiJc is found native, mixed with the mineral al.Jove de. 
scrilJell. Ft'om the experiments ol' P1•oust, we learn that 
this metal is capal.Jle of fu1·ming only two oxides, but no 
dl sc1·iptio11 of the JH'otoxide bas been publishetf; am} the 
on· is so scarce that it is not every chemist who can 
gratify l1is cul'iosity by an examination of uranium. 

Ui·anium j., capable of coml.Ji11ing with sulphur. The 
n1i11e.1·al from which .Mr. Klavt·oth first obtained it is a 
tiative sulphu1·ct of u1·ani11m. 

URANOSCOPUS, sta1·-gazer, a genus of fishes of 
the ordrJ" jugularcs. The generic character is, head 
Ja1·gC', depressed, rough; mouth fu1·nishe<l with an i11te1·nal 
cin·us; gill-co\'crs edged by a ·ciliated border; gill-mem
brant~ fi ve-1·aJC<l. 

Uranoscupus scaber, bearded star-gazer. Tiu• head 
(Jf this fish is largt·, squal'ish, and CO\'ered by a stl'Ong 
bony r~ise, 1·0l1gliened by an iufinitc number of small 
warts t{1· protuberances: e:1ch si<le of this case is ter·mi
natcd al.Jove b) two spines, the hindermost of which is the 
strongest, and Co\'ercd l.J) a skin: tile under part has five 
spiucs, smaller than those above: the mouth, which is 
"ifk, oprns in an alnio~t \'Cl'tical direction: the tongue is 
thirk, f:d1ort, aud l'Uugliencd with numerous smnll teeth: 
11ca1· tlit• inft:>l'ior tip of t!Je loWC"l' jaw is a membranace~ 
011s p1·ocrss whirh terminates in a long cinus or l.lear<l 
f>Xl<·111li11g to snmc distance beyond the lips, which are 
ihf'm-,rlvcs cdgl'd \\ ith smalkr ones: the C')f's al'C situat
ed HI'\' 11C'ar rach othrr on the top uf the head: 1he body 
i.9 ul' a· somewhat squarish foJ'm as far as the nnt, and 
tlwnre bl'cnmrs cj•lindric: it is cuvereU ''it!t smnll scales, 
and ni:u·kt'd near· thr bark by a latC'l'iaJ line composrd 
of :-)mall pores or points bending from the neck to the 
}lector~:I fins on racli sidr, 2n<l tlit·nrn in a straight line 
to the tail; uH the bark a1·e two- fins. of which the lirst is 
much "'hnl'lf'I' than the lattc-r. aml fu1·11ished with strun
g<·1· spi1wi-;: llu• pt~rtontl Ji11s :u·r Jat·ge, \\ith soft r·ays: the 

. , •cn' r;d tins arc small; tile tRil cf 1110<.ll'rate size, and 
)'uc1H!<•tl at th~ end. Tlie culour ol tbe body i'i bl'Own, 
wiUi a \\ililbh ur siill'l'y cast tuwanls the abdomen; the 
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head, prctnrol fins, and tail. ha"ing a strong fri•rugin
ous ca&t, ant.I the first do1·sal fin bring markctl towards 
its hind part by a largr ~lack spot. 

Tile star-gaur is an i11lial>ila11t of the ~fediterranean 
and no1·thcrn seas, chietl.) frt'qucnting the slialluw pal'ts 
m·Ht' !h<' sho1·rs. \\here it lirs rnnrcakd in the mud, "ith 
the tip of the head alone <'xposccl: in this situati•m it 
wavrs tl1c beards nf the lips, and pa1·tirularl.v the Jo 11g 
cir1·us of the mouth, in \'ariuus directions,. thus allul'iug 
tlie smaller fisht-s and marine insects \\h1rh happen to 
l.Je swimming near, anti whicl1 mistaking th£'SC orgar1s for 
worms, nrc instantly f'Cized by th<'il' concealed enemy. 
rJ'he usual length of this fish is about tw<'lve inches, It ia 
in no rsteem as an article of food, being grnerally consid. 
eJ"ed as cou1·se and of an ill flavoul': the gall was ancient
ly consitlcred as of peculiar efficacy in external disol'drrs 
of tlie eyes. There a1·c only two s1Jccics, \iz. the srabcr 
aud J <1pa11icus. 

UREA, the constituent and characteristic matter of 
urine, may be obtained IJy the following prucess: E\•ap
oratc by a genUe lwat a quantity of human nrine, rnidl'd 
six or eight hours after a meal, till it is reduced tu the 
consistence of a thick syrup. In this state, when put l>y 
to cool, it concretes into a crystalline mass. Pour at 
different times upon this mass four times its weight of al
cohol, and apply a gentle heat; a great part of the Illas. 
will be dissolved, ancl there wiJL remain only a numberol 
saline substances. Pour the alcohol solution into a re
tort, and distil ~y the heat of a sand-hath till the liquid, 
af'ter boiling some time, is reduced to the consistenc(' of 
a thick syrup. TLe whole of tl1e alcohol is now separat
ed, and what remains in tl1e retort chrystallizes as it 
cools. Thr.se crystals consist of the substance known by 
the name of urea. 

Urra, ubtained in this marnrnr, Ji as the form of cry~ 
talline plates c1·ossing each othc1· in differeut directions. 
lts colo111· is yellowish white: it has a fetid smell, some
what rescmLJing that of garlic or arsenic; its taste 
is strong and aCl'id, resembling that or ammouiacal salts; 
it is very viscid and t.Hfficult to cut. and has a gooc.I deal 
of resemblance to thick honey. Whrn expo.rd to the 
01a·n ail', it very soon attracts moisturC', and is conHrt· 
rd i11to a thick brown liquid. It is <'xtrrmel,r soluble in 
water; and during its sulution a considf't'a\Jle degree or 
cold is p1·uduced. Alcohol dissol"es it with facility, bul 
sca1·crly in so large a proportion as water. The alco
hol .solution yields crystals murh more l'eatlily on crnpe
ratiou . than the solution in \\<·at<'r. 

Whrn nifric acid is clropt into a concentrated solution 
ofu1·ca in water, a great number of l.J1·ight prarl-colnur .. 
ed cryshlls are cleposited, composed of' u1Ta anti 1Jitl'ic 
aci<l. No other acid producrs tJiis singular rffrcl. The 
cnnccntl'atrd solution of' u1·ea in watt~1· is ba·<Jwn, hut it 
IJecunws yellow when <liluted with a la1·gP quantit) of 
water. The infusion of nutgall.1:1 gin·s it a .) clluwish. 
l>rnwn colour, but ('auscs no precipitatr; 11l'ithcr docs the 
infusion of tan produce a.ny predpito1tc. 

When heat is applic1l to un·a, it \ 'l' I')' soon rnrlts, 
swell'l np. and evapuratcs wifh an i11suppnrt<1hl~ fi'lid 
odou1'. \Ylicn distilled, tlll•1·e rome nn-1· fil!,t brnz 1ic 
arid, then caJ'bonat of ammonia in 1'1'.\-'ilal.-i, sornr rarbu~ 
rctcd h)c.l1·ugen .~as, with tl'aces of p~·11~sic af'ic.l :we! oil; 
;iud there remains behind a lal'gc residuum, cow,Poscil ut 
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charcoal, mnriat of ammonia, and muriat of soda. The 
di11tillafom is arrnmpanied with an almost i11 ... up1,0rtable 
fe1id allian-ous oflo111·. Two hundred and eighty parts of 
urf'a yield b.) tHllitillation 200 parts of cat·bu11at of am
rnnnia, 1 o pa1ts of carburctcd hydrogen gas. 7 pi\rts of 
charroal. and 68 parls of benzoir acid, m uriat of soda, 
and muriat of ammuuia. These three last ingredients 
Fnurnoy and Y<luq1wli11 consider as foreign suhstanrrs, 
ae11arakd from tlie u1·ine by the alcohol at the same time 
with the u1·ea. Hrncc it l'ollo\\s, that LOO parts of urea, 
when distilled, yield 

9:2.027 cat·lwnat of ammonia 
4.608 ca1·~11reted hydrogen gas 
S.225 charcoal 

99.860 
Now !00 pat·ts of carbonat of ammonia, according to 
Fo11rcrr1y ancl Vauqnelin, are coniposcd of 86 ammonia, 
90 rn1·b1111 ic arid gas, and 24 watrr. Hence it follows 
that 100 parts or urea arc compused of 

S9.5 oxygc1> 
32.5 azote 
14.i carbon 
13.S hydrogen 

100.0 
llut it ran scarcely be doubted that the water which was 
fou111l in the rarbonat 11f ammonia existed rcady.fo1·metl 
in tlir urea befo1·e the distillalion. 

'Vl1t·11 a solution of urra in water is kept in a bnili ng 
hrat, and new water· is added as it evaporaks, the Ul'ca 
is gradual/.)' deromposed, a very great quantity uf r~\l'bo
nat nl' arnmnuia is d1srngaged, and at tht' samr time ace· 
tic arid is f111·m1•d, and some charcoal p1·r< ipitalt.'s. 

Whrn a eolulion of urea in watf'I' is lcfl to itself for 
eorn•· limr, it is g1·.u.luall) dt>co111pnscd. A froth cullccts 
on its 1utl'facr; nnd air·bubbl1·s are emitted winch have a 
str1111g di\iagrecablo smPll. in which ammonia ancl acetic 
arid arl' clistinguishable. The hquifl c11111ains a quanti
ty of arctic acid. The deconql'lsition is much more ra· 
pid if a littlo grlatine is added to the solution. Jn that 
ca..,e more ammonia i't tli~cngagcd, and the 11roportion of 
acrtic acid i'i not 'ifJ A'l'eat. 

Wht•n lhr solution of urra is mixed Y..ith one. fourth of 
its "' l'ighl of dilutrd sulpltul'ir acid, no efft·1·vescencc takes 
plarr; but. 011 tht> ap1•liratio11 of ht·at, a quantity of oil 
appc.'ars on the surfan•, which conCl'etrs upon cooling; 
tht• lup1id \\hirh <'Otnts on-r intfl the 1·rreiver contains 
an·tic arid, and a quantity ofsulphat of ammonia 1·emains 
in the 1·r1ort rli'is11ln•d in the umli')tilll•d mass. B.)' re· 
peate<l 1listiJl;lti011't. thr. \\hole of the u1·ea is COll\'Cl'tcd 
int11 acftic- arid and ammonia, 

When nitric arid is poured upon crystallized ure~, a 
violent effl•rnsrc1H'C tak1•s placr, the mixture froths, as. 
sumrs the form of a 1la1·k 1·4·d liquid, grrat quantities of 
nilrou~ l;il~, azutir ga~, riml carbonic acicl gcls, arc dis
engagt•d. Wl1r11 the df1·n·esrr11ce is O\'er, th err remains 
~Ill)_ a ron'.·rl'te white matter,\\ ith some dro1>'i of rcdllish 
Ju1111d •. ''" hrn hrat is applied to this rrsiduum, it dctrJ
nalrs likr 11itrat of ammonia. Iulo a solution of urea, 
forull'd by its attrarting moiatut·e from the atmos11hcrt•, 
an t·qu•I quantity or nitric acid. or the specifir g1·a•·ity 
l.460, diluted wilb twice its weight of water, was added; 

'1>1..IU. !18 
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a grntle efl"rrl'escence ensued: a Yery small heat was ap
plinl. "hirh supporh-d tlie t..•ffcn rsrcnte fol' two day:;. 
'l'hl'l'e \\as disrugaged the first day a g1·eat quantity of 
azutic gas and ca1·bonic acid gas; the second daJ, ra1·· 
bonic add gas; and at last niu·ouq gas. At the same 
time with the nitrous gas the smell of the oxyprussic 
acid of Berthollct \\as percepti~le. At the end or the 
scnmd day, thr matter iu the retort, "hil'h was become 
tl11ck, took fire, and burnt with a violent explosion. The 
rl.'sitluum contained traces of prussic acid and ammonia. 
rrht' receiver contained a yellowish acid liquor, on tho 
st11face of which some drops of oil S\\ am. 

Mu1fatic acid dissolves u1·ea, but does not alter it. 
Oxymuriatic acid gas is absorbed vc1•y rapidly by a dilu
ted solution of urea; small whitish flakes appea'r, "hich 
soon bN:ume brown, and adhel'C to the sidt-s of tlu.' ves
srl like a concrete oil. After a considerable quautitJ of 
oxymul'iatic acid had been absorbrd, the solution, lrft to 
itself, continued to effervesce exrctdingl) slo\\ ly. aud to 
tmit carbonic acid and azotic gas. Al'ter this cfft•rves
ccnce was over, the liquid contained muriat and carbonat 
of ammonia. 

Urea is dissolved very rapidly by a solution or potass 
or soda, and at the same time a quantity of ammonia is 
disenga.ged; the same substance is disengaged \\hen urea 
is _treated with barytes, lime, or even magnesia. Hence 
it 1s clident, that this appeal'ance must be asrl'ibed to 
the mu!·1at of ammonia, with which it is constantly mix
~ll. W lien pu1·e solid potass is trit111·ated with urea, heat 
1s pr~duced, a great quantitJ' of ammonia i'i disengaged. 
the _mixture becomes b1·own, and a sttbstanr(': is 1.kpo.';itcJ, 
having the appearance of an cmpyreumatic oil. One part 
of 111·!.'a and two of potass, dissolved in four times its 
\~eight of wa~er, when distilled, gives out a great quan
t1t)' of ammomacal water; the residiuum contains acetat 
and carbonat of potass. 

When muriat of soda is dissolvetl in a solution of urea 
in wat.cr, it 1s obtained b~ evaporation, not in cubic cry
stals, its u~ual form, but Ill regular octahedrnns. Mul'iat 
of ~mmoma, on the .contl'ary, wliirh crystallizes na.tural-

!?;,~'~r~~:~~:~·i~1;~~sit1~nc~11~;~::~~1~io~1~:·f ~1~·~~~ by dissuhi11g 

URENA. a genus of the inonaddploia pulyand1·ia cla'8 
of plants, the corolla '' hcn·of ron8i!-.ts of five ublo 11g, ob~ 
tuse, cunnated petals, b1:nader tha11 tile apex, and na'i-ru\\ .. 
e1~ at the base; the f1·u1t is a round echinatcd capsulr 
\\•1th _five angles, consisting of firn rclls antl made up 0f 
~::. \ a.~~::.:h:r~c:~~:l~;·:p~~\i,~~t~·y, rou11tlisl1, antl co1np1·cf· 

URETERS. See ANAT.,MY. 

URETHRA. Sec ANATOllY. 
URIC ACIO. Uric ol' lil11ir arid was disro\'Hcil hv 

Sc~ieele m 177.6. It 1s ~he 1nost cummon rou . .;titlH•iil 4;f 
urrnary calculi, and ex1"ts al'io iu h111Ha11 urine Tl t 
species of calcul.us which resrmbll·S wood in it~ rnJ,:~r 
~:·~. ~~~1~:~~~11~: •;.~i°i~t'1:7~r~c~i1;ti~·:;~)ti.ii! u~:::. M.1l>~Luu·e. 
qu_cnce of the rema_1·ks ~iade by DI'. Prarso;• 111~'it

1~ 1

1 · 1 ~'. .h~: 
r~·~~~i'inh~~: ~~~~e':·ud aside, and that of uric atid sub:t~ 

Uric aci1l in !Iii• st•tc has a browu col .. 't . 1 . 
anti cr~st:tllizctl in. small srah 8. It has 1 ~,

1;: 1·1t'\. 1
1;.., l~tr~I, 

smell, 1s 1usolubk in cold water, hut solublt '" , 6 ,,t~,::.;~ 
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or hoilin,j 'l\'atri·. 'The snlution l'e<l<lrns vegetable blues, 
C'.spt·ci::lllj tiH' ti11ctu1·e ol' tur11s11lc. A great put of tile 
arid p1·cripitatrs again as the water conls. It roml;incs 
1·catlily wi1h alkalies and ra1·tl1s; lint tlie compound is de
ro1uposed by eve1·y otl1rr acid. Muriatic acid has no ri.c
t1on 1m it, neilhe1· has 1-11il11hul'ir acid while cold, but when 
assistt•d /J} lieat it de om1l1srs it f'Otin'lj, 

"'lieu 11·1turntrd "itl1 poi ass 01· ~oda, it forms a sapo
JH\Cl'ous paste. Vl'l'J s11lulilt' in watf'r when there is an ex
cess of alkali, but spal'ingly when the alkali is ueutrali·· 
ZN.I. Tiu" m·at of pul:'t"iS 11r of soda is nearly tastt'less. 
Tiu• la~t is found CJ'):<:italliud, constituling gouty conrre
tion _-;, Anun1111ia dm•s nnt J i.,solvc uric arid, but it rnm
binrs with 1t, a11cl fo1·ms a .:;alt nut mu1·e s11l111Jlc than the 
)Hll'C arid. and 1•t•st·ml.ili11g it in its extt-rnal characters. 
.Neithrl' dues 111·ic ati<l <lissolve in lime-\H\ter; the alk.a
linl· radw11ats have no ac.:tion whateve1· on it. 

N il1·ic ac.:i<l di'isolvt's it readily; the solution is of a pink
GCJloul', and has the property of tin~iug animal substan· 
ces, the skin fur instaucc, of !he same colo11r. When this 
solution iR l•o:lcd, a qua.11tity of azotic .f:)as, ca1•bu11ic acid 
gas, and of prussic acid, is disscngag{'d. When oxymu-
1·iatic acid gas is made to pass into water containiug this 
arid suspt•ndefl in it, the acid assu111es a gelatinous ap-
1warance, then <lissolvrs; ca1·bonic acid gas is ernitte<l. a11d 
the solution yields by evaporation mu1'iat of ammonia, 
supm·oxalat of ammonia, muriatic acid, aml malic acid. 

When uric arid is 1fo;ti1Jed, about a f..;urth of the acid 
pa~srs over a little al tr red, and is foun<l in the 1·ecci n,_·r 
-crystallized in plates; a few drops of thick oil make tl1eir 
appeara11rc; -jlh of the acid of concrete ra1·bonat of am
monia, some prussiat of ammonia, some watr1·, and car
borlic ncid, pass over; and there rP.mains in tile retol't 
eharcoal. amounting to about 1/il.th of the weight of the 
aci<l <listille<l. 

rrhese facts arr. sufficient to show us thnt lll'ir. acid is 
eompnsed of ca1·bon, aznte, hydrogrn. a11!1 oxJgPn; a11d 
that the prnpo1·tiun of the two last ingredients is much 
smaller than of the other two. 

URINE. No aninrnl substance has attl'actcd more 
attentio11 than this. lrnth on account of' its supposrd con
ucrtion wifh va1'ious diseases, allll on account of the sin
gular products obtained from it. Jn gen~ral, healthy 
urine is. a transpart'llt liq11id of a light amber-colour, an 
aromatic smell, anti a t.lisagrreabh· !Jitter tast{'. Jt., spe
cific gl'avity v;nirs, acC'Ording to Mr. Cruik-.hank. rl'om 
J.005 to 1.0J3. 'Vhen it rnols. the a1·0111atic smell leaves 
it, and is succrrch.•tl by anolllf•1 .. Wt'IJ known IJ) tlll' name 
'Clf urinuus smdl. This Rmrll is succec11t:d in two or 
thr<'e da~ s by another, \\ hich Ila~ a conside1·alile 1·esem
blancr to tltat of so111· milk. 'l'l1is s·11ell gratlually dis
'3.ppears in its turn, an<l is succe<'tkd IJy a fetid alkaline 
odnur. 

Urine 1·e11'1rns uaprr stained wi1h t11n1snfe ani.l with the 
juice of J"arli-;hr~. and tlic•_1·••for1· contains an acid. 

If a sol11tin11 1>f am1n11111a is poul'l'd int•' fre::1h urine, a 
whitr p11wl1t•r prl'cipit:1tr'~• \\ l11ch /1as thr prnperties uf 
J>h :spha· of limf". Tllf- p1·es1·tH'I~ of Lhi~ substanre in 
111 in .. was first disr11\ <'l'Nl by 811tet'le. If Jinw~wak1· is 
Jl t>':l'C\l int" uriiw. plnsplial o.f' JimP p1·ecipilatl·s in gr"ah•r 
ahund lllrf" than whl'n am ~1onia is usrd; cowh·q11t·ntly 
ui·ine coutai11s !1hri-,pl1n1·H· .1~ id. Thu., \H' see tliat the 
plwsphat of luue is k ept <l'•• .[veil iu urine by au excess 
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of acid, 01' it is in the st.1tr or s11prr-pl10SJlll:tt. Thi• 
also" as first (lisc11\·r1·l·tl hy Srhrrlt'. 'l his suLi:.ta11re ill 
most <1burnlallt in the· 111·inc uf the skk. .Be1·tlrnll~t Jrns 
obsc1·nLI~ th:ti the m·ine of gouty pl'oplc is less arid tlian 
tliat of pt'11plc i11 p~1-frct heallh. The average qua.11 . 
tity of plwsph:lt of lune in healthy ul'inc is, :ts Cl'uik~ 
shank has ascertained, alJout ,t0 of the \Higl1t uf tho 
urine. 

If tbc- phosplrnt or lime lH'eripitatect from urine is ex .. 
amirml, a little rnag11e~ia \\ill b1• found mixl·d with it. 
Fou1-rroy Hnd Yauqudln IHne ascertained that thi:t ii 
owing to a little ph11spliat of rnagn~'!i ia which urine cun. 
tains, ant.I wlikli.ic; de>comprn·wd by the H.lkaH Ol' lime em. 
pl oJr<l to }Jl'Ccip1tate. the plirisphat of limr. 

l'1·oust. infom1s u~ tl1at ca1:J_rnnic al'itJ exists in uriue, 
an<l that its S• p;tratlon orc:tswns lhc froth which appt·ars 
llul'itig the <'rnporaliun ol' urine. F'ourcroy an1l Yau. 
qucl111, on the othc'I' hand. co11'iillc1· tliis acid as formed 
du1·irig· the evapuration, by tl1c 1.kcompositio11 uf the 
urea. The ol.Js~rratious of P1·oust coufinn thuse whicb 
had l.Jrc11 made Uy Pl'icstlcy and l'e1·ch1 al. 

Proust lias nlJsf"rVPtl, that urine kept in new casks 
Ucpnsits small c1·y8tals whi ch 1·flLwcs«e in the ;tir a 11 d 
ra.11 to pnwde1~ .. These Cl'ystals possess tile Jll'OJlel'lil'.!I 
ol Cal'IJunat nf June. fl e11ce we mi1st conclude that urine 
contains c;u·bonat of Jin1 e; a ve1·y extraordinary fact, if 
we n ·Hi'!'t that &upc1·-pltmlJ>hat of lime is also )l1'1•sr11t. 

'Vl1L:n 1'1·csl1 ut·ine coulsJ it often lets fall a IJl'irk-ro. 
loured precipitate, \\hich Scheele first ascc1·tainrd to be 
Cl'Yt:ilals of ul'ic acit.1. All u1·ine contains this arid. l'Vf'ft 
wlic·n no sensible ptecipitatc a JI peal's when it cools. ~'oa
if. a sufficient q?antitJ'. of cJear and frPhh urine is cvaJIO· 
rated to 1 h o1 its weight, a sulillt.• puwdt•r preri1>itatcs 
to the Uottum, and altilc;hes it8eJf in part ve-ry fi1 mly to 
the VCSs:J•. rJ'his part may IJc <lissoJ\'ed in jlUl'I" alkali, 
and jJ1·crip1tated again by acetic ad<l. It exhibits all the 
JH'npt !'ties of u1•ic acid. The fact is. tliat the in-rripitate 
wlnch usually falls when urine cools consist rhicHr of 
phospliat or lime and u1·ic acid. Jt may he dis$olveil in 
UHutecl nih·ic acid. If the solution is liC'atrd a11tl C'Yapo
rated to c.fryncss, it assumes a fine 1·ose-cnltJur if uric arid 
is 111·cscnt. The proportion of ul'ic acid val'iL'S c1tn,,.ide. 
rably in al'ine. It crystallize/ii i11 small red prisms. partly 
on the su1·face, if u1·ine is mixed wit.h some nitric "'id, 
anti left exposed to the air. 

. During inten~ittent fc,•ers, anti especially dnrin,i; 
diseases of the liver, a copious sediment of a brirk-1·C'd 
colour• is d1•pr18ited from ul'inr. This sediment i~ the ro· 
sacic acid or PrQIUSt. Scheele ('Oll'!>ide1·rd this S£1di111t'lit 
as ut·ic acid mixed witlt some phosphat of lime; a11d tile 
same opiuion has been eutc1-tainl"d bv other rlwmists: 
but P1·011st afii rms that it ronsi~ts clii;flv of a diffe1·1·11t 
substance, to which he has given tl1e ,;ame (if m.,aric 
acid from its colou1·, mixet.l with a rel'tain prop•1 rli11n of 
uric acid and ph1)sphat of lime. Tltis 1·osaci. ari1J, he 
i11fo1·m~ us, is dbt111g11isl1cil from the udr by thr l'<idlity 
with which it dissolvrs in lint watcl', the violt·t pn•cip1h1te 
which it orrnsions in mul'iat of g"l<l, aud Ly tile Jillie 
t rn1 tencv whirb it has tocnstalliu. 

If fr~sh ut·ine is evapm·aferl to tile consistrnrc of a sy· 
rup, and muriatic ar:l<l is tlH·n J1t1Ured into it, a 111·1.·r ipi
ta1•· <tpp<·al'S \\hich pnsst>sses tt: · prnpl'rti"S ot lw11E111e 
acid. Scheele fil'st discornl'cd the prcseute of beuzoic 
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ecid in urine. He evapnr:itc•I it to drynr.q, orparatod 
the saline p1rt, anti "!li•li~(l lil'at to th~ r·rqi:\1111 ·n. The 
benz••ic atitl ~ms suhlimell. aid fo!in;I crp;lalliztd in the 
rcrrinr. Con!iitl1•rabh• qqaulitirs of hC.nzuir aci1l may 
thus be 01Jtainc11 rrom th" urim• of hf)f'3PS and rows, 
\\'hrrr it i!i mnrh mr1re al>u111la11t than in J111111:rn ul'inr. 
Jn human urine it varies from _io''lf'lf to T'lfWJ"w of' the 
wh•1lr. Proust aOirms that the "CHI ot>taitw<I U)' 8rliet·le's 
prur·l•ss i!-1 not the bC'nZ'lir .• but a11othr1· po.'l"it'<;'ifd of "ii
mllar 1n·oprrties; but dilft>l'i11g in this l'irrum.;larH·e, that 
ni1r1r arid decompose:, it, whCl'C<\S it only whitens bcn~ 
aui'· arid. 

'Vhrn an infusion of tan ir.i drupt into ul'i11r, a white 
prrnpitate appears, ha.ving tile prnpl'1·til''i of tli·• cn111bi· 
nation or tan anLI albullll'JI, Ol' gelatine. Ll"in'" 1lirl't'\'+1re, 
containit alUumen 01· gelatine. Thcsr substaw·t·s hall 
bt~t·n suspected to be in urine, lrnttlicir prcsPn<:C' was first 
drmonsll·ated by Seguin, who disconrrcl thr abn\<C me
thotl of detecting them, Theil· f(11a11titJ i11 healthy urine 
i11 wry small. t:r·uikqhank found that tile pr,.ripitate 
alf1mlccl by tan in liralt!iy urine amountrd tn T 1 lft11 (l:ll't 

of thl" \l'eight of the 111•i11t•, It is tu tJiesr <.iUIJS\.<\U{'('S that 
the appearance of the cloud, as it is railed. 01· the mu
cilaginous matter, whirh is somctimi•s 111-positet.1 a~ the 
urinr CtH1ls, is owin,r;. It is probahlc that healthy urine 
contains only gelatine, anti not all.lumen. thou,i;h 1 he 
quantity is too small lo ad:nit of accurate ex.amiuatiun; 
but i11 many diseases thcquantilJ of thei;e mattrrs i~ Hry 
moch increased. The urine of dropc;iral pMph; often 
conlain!i so much albumrn, lltat it coag11l<1.tcs not only on 
the ad<lilion of aci,ls. lrnt evt•n on the appliration of 
llr1t.t. 111 all cases of impaired d1gPstin11. tile nlbuminous 
and gelatinous pa1·1 of ul'i11<' is mul'h itw1·rasrt1. This 
fot'ms one of the lll•l!il co11spicuous a11d important dis
tinctions brtween the urine of those who enjoy goo<l and 
hd htalth. 

If urine is t•va1nrat("d by a slnw fire to the consistence 
•f A thi.k S}rup. it a"i·rnm1·~ a dt•t·p br1rnn colour'. and 
exhal"s a fdid a;nm·111i.u·al 01lour. \Vhcu allowrll to 
coul, it concr<'tf'~ into a IUil.,., of crystal"i, romp·1sed of 

:~I :,111;t~~:~1~~np:~:.r..~;·t~J:1~1111:·i1'i'~-,n~t~~-~~1·i~~~;::~,!:;. '':/,~11~ 
eli~ht ht•at applil·ll. 1lw ~1·1·at~·o;t par·t of it i"i tlissoh·f'd. 
'l~h" akohol, \\liich l1 ·1 r.; t.\ ' 'Cldi1·cll a b1·own rnlour, is to 
be dt·r.anted 011', and di ... Lilll·1I in a rrl1H'l in a sand heat, 
till thr. mixtul'C Jta.., lMil1·cl fu1· some time. ;\n<l a1 'l 1ircd 
thr: ronc;istrncc of a !i.\ r1q1. By this t1111r the wliult' of 
the alr~lrnl !1as pa."i!H·d 1dt"; aml the mattn. on cu;1ling, 
crystalhzrs 111 r1uatl1·angular plates wlikh intt·r'irrt 1·arh 

:1~~l·::·rin·::h~1·:~1i~j:t~11~~~t· i~' ~~1/;.~.~· 11:~;\~ ~t~~l~~~t:~. H ;! 
tlib1 RUb~tauce the tn"iTt' anil sml'!l of urine arr owing. 
It i'i a substance whicl1 fh;tr.1. tr1·izrs ur1m·~ a111I cunsli
llltt'!i it what it i-;, and t·• whirh tlie gt'l'att•r part of lhe 
Tf'ry Aingulat• phcuonH·iu of Ul'ine 1s to be ascl'ibed. 
(S"r UllBA.) 

It_ inay be detrct£'d l>J rrn:mrating urinr to the ron. 
c1.u1"1steure of a SJrup. ar.,J po111'ing into it rn11n11t1·atf'd 
~llric acid. lrnmcdbtdr a ~Tl'al numlu.·r of wliitt· shin
u1~ r.i:Jslah &)JP\'31' in t 111• f,11·111 ·ti' plates \"t'l"). murh 1·e-

1e111bll111; rrystalliud ti .,.a ic· acid. I'hcsc dn·J st•ls are 
llrll& cu111biued w1lh nitnc acid. 

Tho qunntity n urea varies excectlingly in different 
urines. In thr urine lt1i1kd r.;0011 artr1· a meal, ,·e1·y little 
of it is t(1 hr found, anti sra1·nl!' any at all in that which 
h)Slt·riral patil'nts mid du1·ing a. pa1·oxysm. 

Acronliug t11 F'ourcroy and Vauqurlin, the colour of 
111·in<" clrp1·nd.'i upon tlw u1«•a: the gl't•atcr the pruportinn 
of urt·a. thr dcept•r the colour. Bul Prnust has tletrctcd 
a resinous maltrr in urine similar· to thr J'rsin of bile· 
a11<l to this substance he asn·ibrs the rolour of urine. If 
111·ine, e\·apnral{'d to the consi .. tenrP of an rxt1·art, is 
mixl·d with s1dphu1·ic arid an<l tJistillcd, this rei;in, lie 
i11torm., u~. sepa1·ates during tht· distillati•rn. \\""lint is 
fir:-,t obtaii11·d is sort. but the last portions ar·c i11 the 
stak of a d1')' p11wdt>r. The c11n"ii:oitt•nce and rolour of 
this l'l'Sin r1·st·111Ult• castor: it i"I vrr·) soluble in altohul, 
and (H't•1·ipitated from its solution by \Htlf'r: but it is 
als~> solulJlt· iu water; anti. _according to PMui;t, is the 
resin ol IJile, s·1me\\ hat m.Jd1ticd by jts pa~sagc thro11gf1 
the urinary organs. 
If m·ine is shrn I) ernp H'ated to tl1cconsic;tC'ncc of a syrup., 

a numlJrr of rr) stals makl~ their appearance on its surfare: 
tl1cse possci.;s the p1·01n:1·ties,of muriat of soda. Ur-ine 
tht'refor·e ru11tains rnuriat of snda. It is \Hll known 
that 11111.riat of. sod_a Cr)'stallizes in rubes; but when ob ... 
l~inrtl from unne 1l has the fo1·m of octahccfrons. 't'his 
s111~ulat· modi6catio'1 of its fo1·m is O\\ing to the action 
of urea. It has been long known that ur·ine satura;.ed 
"ith muriat of soda deposits that salt in regular ortahe. 
dr.1ns. 
. The salinr: residuum \\-hich rrmains after the scpar~

tton of u1·ea lrom Cl')Stall1zc<I urine by means uf alcohol 
ha: IJern lon_g known undi:r the names of fusible salt of 
u1:rn_e and m1rrocosmic salt. Vat·ious methods of ob ... 
t~1111ng 1t bav~ been givt•11 by chemists; from Borrhaave

1 
\\ho fi1·s.t pubhslwd a prnces~, to llourlle and Chaulnrs, 
~vbo _ga' c the.method Ju.,t mentioned. If the saline mass 
ts c.hssol\'Cd rn a s_uflic11.•11t quantity of hot watrr, and 
aHuwed to Cl'.)Stalhze spirntHncously in a close VE>sseJ 
twn s1·ts of Cr) stals a1·e gradually <le posited. The Jrnv: 
e1·most set has the figul'c of flat rhomlwi1lal prisms; the 
uppe1·inost, ou tht· <'utttl'iH"), has Uic fill'ln of rrctanguhl• 
tables. These t~vo may bt• eas·ly separated by rxp(1sii~g 
tlicm for somr t1mC:" tu a drJ alm1>spher1" The rectan
gu~ar talJ_lrs t·fil 11·es_re and fall to (1•JWder, but the rf.&om
boulal JH'1s111s rrmalJI unalrered. 

\Vl1c11 tllr~t sod· Ii an· examin··d, they arc found to ha\ 8 
the p_1·11pcr11rs of pho~phatq, Thr l'homthiiilal pfi-,rns 
rorns1st of p~1osphat ol auunonia united to a liuJ, phus
pl~at ol. sud.l; _the r1•ctangula1· tables, •rn tile routl'ary, 
a1~ pliu.!:ipltat 11f :s11da u11_1t1·tl to a smcdl qua111itJ uf phus-

~~1:! ~'11111 '\::;.~~~:~::; 0?~·111:\~~·, 11~:~.n, cout.li11:i phosphat of 

\~r lwn. 111 im· is rau!~·•U"il) t'vapnratc<I, a frw rubic 

~~~ :~::: ~:~.;1~~~:~\,'1~1:!:t::.~~~~ ,~;.n1:111l11;i~l:~,f~1~t:,~::,~.~\~~; tl1rs& 
tht• ust~;.d fo1·m of tlir en "Jtal'i ~11 m 11·ia1 of a;1 ;1 ;u,~·;~

1 ;: 
the oct.tht.•dron. I he cha11g1· ot i1 ~ f111·1u in lll'Jn" i-i •wo. 
Uucctl. al~tJ ~Y urra. Tit is '-litlt 1~ oht. 11 nnl in ,... 1 .t'~t\1' 
:~~,':1'l,'~':~1~ 11 ~~ 1l11~ 1:\:.~rd~~i;~:~:~ of u1·t•a nb1ai11ril r.~1111 th~ 

\l11"11 tu-~1~r i-s lioilt·d in a silver hason ii blark1·11-; t'1e 
bason; and If th1·. rpautily of l ffllh' h 1<1.rg~. sn1 din t1~t9 
of sulphuret of silvcl' may be licl•ched. .Lluicc w~ """ 
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that urine con\ainssnlphur. This sulphur exhales along 
wi th the earl.ionic acid when the urine putrefies; for the 
lim1c-s \\•li ich se11arate from m·ine in that state blacken 
paprr stained with acetat of lead. 

L l'i11t•. then, contains the following substances: 
I. Water, 
l!. Phosphoric acid, 
3. Phosphat of lime, 
4. Phosphat of magnesia, 
5'. CaJ'bonic acid, 
6. Cal'bonat of lime, 
7. Ui·ic acid, 
s. Rosacic acid, 
9. Benzoic acid, 

10. Grlatine and albumen, 
11. Urea, 
12. Resin, 
13 . .Mu1·iat of soda, 
t4. Phosphat of so<la, 
15. Phosphat of ammonia, 
16. Murial of ammonia, 
17. Sulphul'. 

These are the only substances which aro constantly 
found in healthy urine; but it contains also occasionally 
other substances. Very often rnul'iat of potass may be dis
tinguishec.l among the crystals which form during itseva. 
po,·ation. 'l'he presence of this salt may always de de
tected by drop1iing cautiously some tartaric acid into 
urine. If it contains muriat uf potass, there will pn.ci· 
pitate a little tartar, which may easily be recognized 
by its properties. 

Urine sometimes also contains sulphat of soda, and 
even sulphat of lime. The presence of these salts may 
be asce1·tained by pouring into urine a solution of mul'iat 
of barytes; a copious white precipitate appear·s, consist· 
ing of the bat•ytes combined with phosphoric arid, and 
with sulphuric acid if any is present. This precipitate 
must be treated "'ith a sufficient quantity of muriatic 
acid. The phosphatof barytes is di•solved, but the sul
phat of barytes remains unaltered. 

No substance putrefies soonel', or exhales a more de. 
testable odou1· <lul'ing its spontaneous decomposition, than 
urine; but there is a very great difference in this sespP'Ct 
in different urines. In sume, putrefaction takes place 
almost instantaneously as soon as it is voided; in others, 
scarcdy any change appears for a number of days. Four
croy anti Vauquelin have asce1·tained that this cliffe1·encc 
depends on the quantity of gelatine and albumen which 
urine contains. When thet·e is very little of these sub
stancrri present, urine remains long uneha11ged; on the 
contrary, the greater the quantity of gr-latine 01· albumen, 
the sooner does putrefaction cummrnre. The put1·efa.c~ 
tion of urine, therefore, is in some degrre the test of the 
J1ealth uf the 11erson who has voided it: for a supC'l'abun. 
dance of gelatine in urine always indicates some defect 
in the power or digestion. 

The rapid putrefaction of urine, then, is owing to the 
action ur g elatine on urea. \Ve have seen alreaUy the 
facility with which that singula1· substance is deco111pus
e11~ and that the new pmllucts into \i,,hirh it is changed 
ni·c. ammonia, carlw nic acid, and acetic aritl. Accol'd· 
ingly. thP putrefaction of urine is announced by an am. 
maniacal "well. Mucila5ioous flakes are deposited, con-

sisting of part of the gelatinous matter. The phospho• 
ric acid is saturated with ammonia; and the phosphat of 
lime! in consequence, is precipitated. Ammonia com
bines with the phusphat of magnesia; and furms with it 
a triple salt, which crystallizes upon the sides or lhe \'CS

sel in the form of white crystals, composed of six-sided 
pl'isms, terminated by six-sided pyl'amids. The uric and 
benzoic acids arc satu1·ated with ammonia; the acetic 
acid, and the carbonic acill, whirh are the 11rod11cts of 
the decomposition of the urea, are also satu1·atcd with 
ammonia; and notwithstanding the quantity which ex. 
hales, the production of this substance is so abundant, 
that thel'e is a quantity of uns11turated alkali in the Ii. 
quid. Putrefied urine, tl1c1·e.forc, contains cl1icO.y the 
following substances, most of" hich are the pt·oducts or 
putrefaction: 

Ammonia, 
Carbonat of ammonia, 
Phosphat of ammonia, 
Phosphat of magnesia and ammonia, 
Urat of ammonia, 
Acetat of ammonia, 
:Benzoat uf ammonia, 
M uriat of soda, 
Muriat of ammonia; 

besides the Jirecipitated gelatine, and phospl1at of lime. 
The t.listillation of urine producr.s almost the same 

changes; fot· the heat of boiling water is sufficient to de
compose urea, and to convert it into ammonia, carbonic, 
and acetic acids. Accordingly, whrn m·ine is distilled, 
there come oveP water, containing ammonia dissolved 
in it, and carbonat of ammonia in ct'ystals; thr.. acida 
contained in urine are saturated with ammonia, and the 
gelatine and phosphat of lime precipitate. 

Such al'e the propnties of human urine in a state of 
health: hut this exrretion is singularly modified by dis· 
ease; and the changes to which it is liable have attracted 
the attrntion or physicians in all ages, because they serve 
in some measure to indicate thP state of the patient and 
the progress of the disease under which he labours. The 
following are the most remarkable of these changes that 
have been observed. 

J. In inflammatory diseases the urine is ofa red co
lour, and peculiarly acr·id; it deposits no sediment on 
standing, but with oxymuriat of mercury it yields a CO· 
pious p1·ecipitate. 

2. During jaundice the urine has an orange.yeilow 
colour, and communicates the same tint to linen. Muri .. 
atic acid reudel's this urine green, and thus detects the 
presenco of a little bile. 

s. About the end of inflammatory diseases the urine 
becomes abundant, and d<"11osits a copious pink~coloured 
sediment, composed of rosacic acid, a little phosphat of 
lime, and ur·ic acid. 

4. Dut·ini; hysterical paroxysms, the urine usually 
flows abundantly. It is limpid and colourless, contain
ing murh salt, but scarcely any urt•a or grlatine. 

5. Mr. Berthollet observed that the urine of gouty 
p Prsons contains usually much Jess phosphoric acid than 
hralthy urine. But during a gouty pal'oxysm it contains 
much mo1·e 11hospl1oric acid than usual; though not more 
than co11stantly exists in healthy urine. 

6, In 5enernl ~ro1isy, the urine iB loaded with albu-
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111en, and beeomu milky, or 'even coagulates, wbell 
heattd, or at least \\lien acids al'e mixed \\ith it. In 
dro)t~y rrom t.liseasrd li\·er, no albumen is prc~cnt, the 
urirw Is sranty, high-coloured, and deposits the pink
coloured sediment. 

1- In dysprpsia, the urine always Jields a copious 
precipitate with tan, a1ul putrefies rapidly. 

8. The 111·ine or dckety patienl• IS said to be loaded 
with phosphat or lime, or, according to others, with ox
alat ol'lime. 

9. In diabetes, the urine is sweet-tasted and often 
loaded with sacd1arine matter. In one case, the urine 
emitted daily by a diabetic palirnt, arcordiug to the ex
prrimcnts of C1'uiksha11k, containetl 29 ounc('S of sugar. 

The u1-ine of other animalg difft>rs co11sidcra1Jly from 
that of man. For the analyses of the urine of quad1·u
peds hitherto mallt>, ''c arr rllieHy indebted to lluuclle 
junior. The following farts !Jave bel'll ascertained by 
that ~hrmist, and by the late experiments of Fourcroy 
and Vauquolin. 

I. The urine or the horse has a peculiar odour: after 
nerl'ise it is emitted thirk and milky; at utli£'r times it 
is trans1,arrnt, but becomes muddy soon after its emis· 
1ion. When exposed to the air, its su1-face bccomt!s 
covrrcd with a rl'ust of carbon at of lime. It gives a green 
COiour to S)'l'Ull of Violets, and IJaS the CODSislt"llCC of ITIU• 
cilage. The followi11g are its constituents as estimated 
by 1''ou1·croy allll Vauc1uclin from their experiments: 

Carbon•! of lime 0.011 
Carbmrnt of soda 0.009 
Bcuzuat of soda 0.024 
Mul'iat or potass 0.009 
Ur·ra 0.007 
Water and mucilage 0.940 

1.000 

From the late expri·iments of 'Mr. Giese, we learn 
that the quantity of lwnz1,at of soda va1·ies considel'ably 
in the urine of horst'!-1, In some sperimcns he f11und it 
in abuncll\ncr, and easill p1·ccipitated by muriatic acid. 
Jn others thrre wa!i little or none. He rould drtrct no 
bcnzoic acitl i11 the food of horses. Hence he cunsidrrs 
it H'i formed within the animal, and he thinks that it ap· 
pears only in cases of disease. 

II. The urine of the cow has a strong resemblance to 
that of th<' ho1·se; it has nearly the same odour, and the 
eame murilaginuus consistence. It tinges syru11 of vio. 
lets green, anll <h'pusits a gl'latinous matter. On stand· 
ing,~mall cr)~lals ar<' furmell ouits SUI\ • ltcontains, 
according to Roucllc, 

t. Carbon at of potass, 4. Ilenzo • • d, 
l?. Sul11hat of putass, 5. Urea. 
~. Mul'iat of P .. ta'8, 

Ill. The urine of the camel was also examined by 
Bonl'llP. Its odour rrscmbks that of the urine of the 
ro"; itti rulour i!i th.lt of IJN•r; it is not mut·i laginous, 
and dm·s nnt 1!1-po~it rarl.Jonat of linw. Jt gins a grt'<'n 
rolourto !iyr11p of li11lt'ts, and rtftncsrrs "ith acids like 
tho urine of the horse and cow. lloudlc obtained 
from it, 
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1. Cubonat of potass, 
2. Sulphat of potass, 
s. Murial of potass, 
4. U.·ea. 

IV. The urine of the rabbit has been lately analysetl 
by Vauquelin. When expo•ed to the air, it becomes mil
ky, and tlcpusits ca1·bonat or lime. It gives a green 
colour to S) rup of violets, and cffel'vesces with acids. 
'fhat cberuist detected in it the following substances: 

J. Cal'bonat of lime, 
2. Ca1·bonat or magnesia, 
s. Cal'bonat ul' potass, 
4. Suljlhat of potass, 
5. Sul11hat of lime, 
6. l\luriat of potass, 
7. Urea, 
8. Gelatine, 
9. Sulphur. 

V. Vauquelin has also made some expe1·iments 011 tho 
urine of the gui11ea.(,ig, from which it appears that it 
l'eSCllllJles the urinl! of the other quadJ'upctls. Jt depOS· 
its earl.Jon at of lime, gh es a green colou1· to sy1·u1> of 
violets, and contains carlJonat and muriat of potass, but 
no pho~Illlat nor uric acid. 

'l'lius it apptars that the urine of the graminirn. 
rous quadl'upells agrees \\ith the human in containing 
u1·ca, but llitferl°'I from it matcriall) in being destitute of 
pliosplwl'ic aci<l, phosphats, a11ll uric acid. Whether tho 
t11·1ne of carni\·oruus quadrupeds contains these last sulJ ... 
stances has not been ascertarued, but it is probable that 
it docs. 

URSA, the bear, in astronomy, a name common to 
two consteJlatious of the northel'll hemisplim·e, near tlie 
pole, dbt1t1gu1she<l l.Jy major anc.1 mi1101·. The ur·sa ma
Jor, or tile great l.Jear, according to Ptoll'm)·'s catalogue 
co.ns1s~s of thi1·ty.tive stars: acco1·ding to l'Jcho's, 0 f 
fifty -six: but 111 the llt·itanuic catalogue we have two 
bund1·cd and liftecn. 

'~'he u1·sa minor, or the bear called also Charles's 
wain, and by the Greeks cynusura, by its neighbour
hood to the north 11ole, gives the denomination .,c""'' 
bear, thcl'eto. Ptole111y and Tycho make it to consi•t of 
eight stal's, but Flawsteed of fourteen. 

LRSUS, bear, a genus of quadrupeds of the order 
ferre: the gcnel'it character is, front teeth six both above 
and below: the two late .. al ones or the lower jaw longel' 
than tli.e 1:cst, and lobed; with smaller or srcondary tcetb 
at the11'. internal bai,.es; ca11i11e teeth solitary; grinders 
five. or stx on each side, the first app1·oximatell to tho 
c~mne tc~th; tongue smoolh; ~nout promment; eyes ful'
msh~tl with a mctitating mem1.J1·anc. The1·e al'c ten 
sprc1es • 
. I. Ursus.arctos. The common bear, with some varia

twn as to size and coll)u1·, i8 a natiye of almost all the 
nurthr1·n pa1ts uf .1£ur·ope and Asia, a11d is evt·n said to 
be found 111 some of the Indian iblarub, as Ceylon &c 
It ."'habits \\oods and unfrequented plares, and feed~ 
cl11l'fl3 on l'Oll iS, fruits, and otlJr1· \'f"getable sulJst 
hut otrasio11dllJ p~eyson a1111uals. In thf" Alpine .. :;~:~ 
the ~car l't IJt'o\\ 11; 111 su1.nc oth1•1· parts of Eul'Opr, b~larl,. 
anJ IO &Ollll" }lal'll) Of l"'u1·w;1y l1as IJern seen of a •rt· ~ 
Cu)ou1·, allll l~\'Cll perfectly white: this lattrr cJian Sr f~f 
colour sometimes takes place, as is well known, in lf.vc. 
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1'al other anfmals, and most frequently in such as a1·e 
naturally black or of ve1·y dal'k colours. The brown, the 
l.Jlark, the grey, and tf1c white lttnd-bra1·s at·P, therefore, 
to be cnn"idl'red as of the same species: yet it is ol>sorv
ell that tht· b1·own am) bbtrk varietit?.s <litf{'I' somewhat irt 
tlieir mam1er of life; !he black confining itself alrnnst 
entirely to v•·gf.'tablc foncl: the bri>wn, ou the con~rary, 
freq.1e11tl) attark111:? a111I p1·eyin.g upon oth~r a111mals, 
and dt>st1'<1ying lamlJs, kids. and f'Ven sometimes cattle, 
ancJ sucking tlw blond in the m .rnner of the rat and 
wet>sl'i tl·ibes. Linnreus adds. that the bear has a way 
f>f blowing up his !Wi'), and of' hiding or burying a part 
of it. BPat's arr rl'pri1·t.e<l to be pa1·tic11larly font.I of ho
ney, in sca1·ch of u•hich tlH'y will cli1nl> trtes. i11 order to 
gel at the l'lt"SIS nf' \\ ild be1•s; for the brar, 11otwithstand. 
ing his awkwa1·d fo1·m. i:; ex1w1·t in rlimliin.i;, and S!Jme· 
tiuH·s takes up his resi<lrnce i11 the hollow ofa \'et'y large 
tl're. Tlw lwa1· will also catch and 1levour fi!'!lt, occa
sknally frequenting the Lrnuks of rirnrs fur that pur. 
pose. 

'l'he beai· passes a ronsitlerable part of the winter in 
a state of rq1(1se and abstinen<'e; rmnging only at tlis~ 
taut inre1·vals from his den. and again ront"t"<\ling himself 
in his 1·l!tn~al till the :-1.ppl'()al h of the nwnal sea-;011. The 
femah•s at·e said to rnutinue in this state much longer 
than tlie malrs, and it is rluring this period that they 
bring forth tl1eir yo11ng, whicli are commonly two in 
numbn. T'hcsr. the anrirnt8 imagined to be nrarl) sliape~ 
less mas"ws, gradually lirkrd aml fashioned into regular 
form by the p;ucnt; an O)Ji11ion now sufficirntly exploded. 
The )'Oung, huwever·, thongh not shapeless, have a dif
fennt as1H'd frotn the grown animal; the snout bl·ing 
lDHch sha1·1wr, and their colour yellowish: they are saitl 
to br bliml for· IH'at'IJ the spare. of a month. 

2. Ursus Ame.ricanus, AmPrican bear. This, which 
is mm consitlr1·cd as a rlistinct spccirs, and not to be 
confounc.le<l with tile IJlark beat• of Europe, has a long, 
pointed nose, anti 11arrow fo1·e11ead: the cheeks anti throat 
of a yellowislJ-brm\ n folnur; the hair on the whole body 
and limbs of a glossy blark, smoother and shorter than 
that of the European kind. It is alsll said to be, in ge
nci·al, smaller· than the European bca1·, though instances 
]rnve bet·n knnwn in which its sizt", at least, equalled the 
Eu1·opea11, since Mr. Bartram assul'es us, that a bear was 
kilkd in Fl<ll'ida which wei;;-hed four hundred pounds. 

This animal inhabits all the northern parts of America, 
migrating ocC"asionally from the north em to the more 
suutliedy pa1·ts in quest of foorJ, which is said to bP en
tirely YC'gctallJe.; aud it is even affi1·med. that, wlir.n pres. 
sed l1y extreme wont, they will still neglect all animal 
food whenever they can obtain a supply of roots and 
grain. They, however, sometimes <lestroy fish, aml par
ticulal'ly herrings, when these fish happen tu e<~uie up 
into the crPeks in s110aJs. They are said to contmur rn 
'their '"inter retreats, rither in <lens brnrath tile snnw 
under ground, or in the hoJJows of old tl'ees, for the space 
Gf fi Vt' 01' iiX WC'CkS without fool), 

3. Ursus mat·itimus, polar bear. This is a far luget• 
!peries than the common l.Jear, and is said to Lave be1'n 
•ometimes found of the length of twelve feet. The head 
anti orrk are of a more lengthened form than in tlir rom
mon bear, and the body itself is longer in proporijon. 
the whple anilllal is wltile;. exceet tb.e tip of tl1e nose and 

claws, which are jot.black: the ears arc small and r.~un4. 
ed; the eyes small; the teeth of <'Xil'aordi1.1ar) 111agni .. 
tUtfr: the hair is of a great ll'ngtll, ftlHl lltt• ltml>s au~ ex. 
tremely large anti strnug. See l'latc CXXXYlll. Xat, 
llist. fig. 415. It seems cunfincc.J to the 'ny col1lest 
parts of tile ~lobr; being fou11d within 80 dcgl'ccs of nur•tlt 
latiturle, as far as any navigators hare ) rt )H'm•tratcd.. 
The sho1·es of H111lson's.bay, Grer11la11d, and Spitsh<'I'· 
gen, are its p1·inripal plnces of rrsidrncr: I.Hit it i.i R;iid 
to ha' e been accidentally carried on t111ali11.~ ire as far 
south as Newfoundland. This sprcil'S nc1·m ... ti, liine 
brc11 ofll'tl confouuded by a11tho1·s with thr. wltit1• ,·ar·u·ty 
of thf' coUtmnn bPar, which is occasionally found in th& 
northnn rrgions. 

'J'lie pola1· hral' is an nnimnl oftrrml~ndous slrt•ngth and 
fierc:e1w.i..s. Ba1·1-nz, in liis YO) agr in Sf'arrh of a no1th. 
east pa&sage to China, haU prn11fs of the frr·ocity of tlwse 
animals, .in thi' island of Nova Zrmbla. \\·here· tlu•y at ... 
~acked l11s sca1:ncn, seizing thi'm iu tl1rir moutl1s, <'ttl't)• 
mg the111 off wtl11 the utmost easr, and clcnrnl'i11g 1111 ... 
in the sight of their Gomrni!es. lt is said that the] \\'ill 
attack arid attempt to buanl armed vessels, at a gt'fat 1lj8• 

tancc from sho1·e; aml have sometimes bcrn \\itli muell 
difficulty repelled. Their usual food cousists of srale, 
fish, and tbc carTases of whales; but, when on land, they 
prey on deer, and other animals, as ha1·es, JOung birds, 
&c. they also eat \'arious kinds ofbel'ries which they h•p· 
pen to find. They are said to be frequently stll'n ia 
Greenland in great droves, allured by the scent of the 
flesl1 of seals; anti will sometimes surround the habitatinn1 
of the natives, and attempt to br·cak in: and it is added, 
that the most successful method of repelling them is by 
the smdl of burnt feathers. 'I'hey i;ruw extremely fat, 
a hundred pound• of fat having been taken from a single 
llea:r;t. 'rlie ilesh is said to l>e coarse, but the skin is va
lued for coverings of va1·ious kinds, and tlie G1·eenlandert 
often wt•ar it as a clr,thing. The S)Jlit tetH.lons are said to 
form au cxceiJcnt thread. During the summer tliey re· 
side chiefly on the ice-islands, am! pas~ f1•crp1ently from 
one to another; being extremely expert swimmer.:;. They 
have been seen on thrse ice-islands at the distance tif 
more than eigl1ty miles from land, pr·eying and feeding 11 
they float along. They lodge in deus, formed in the vasl 
masses of ice, which arc Jiile<l i11 a stujlemJous manner, 
lea Ying great caven1s bcnratli: her·r they br•l'etl, anU bl'ing 
one or two young at a time, anLI sometimes. but very 
rarrly, three. Thr. 3:ffrttion l>etwecn parent and young is 
so great, fhat thf'y '"11! soom·r <lie than dt>sert each other. 
Thf'J f'ollm\ thPir dams a \'t·Ty long time, anti grow to a 
lal'gr size bl'fore thry quit them. 

During winter tlwy retir·e, and bet.I themselves <lrep 
beurath tile snow, or else beneath the fixc1! ire of some 
mni1w11cc, wliere th"y pass in a state of tn1·pitlity the long 
and dismal arrtir- nigl1t, appearing only wilh the relurn 
of the sun. 

Tl11· 'kin• of the polar bear, say• Mr. Pennant, were 
fo1·111el'IJ otre1·ed b)' the huntm·s in the arctic l'Cgions to the 
l1igh altars of cathedrals arid othP1' ch 111·rhes, for !hr prit'&t 
to !'ta11d on d111·i11g the celebration of mas'i in winter. 

4. U1·sus gulu, glutton. This animal i'i a 11at1n" of 
tlte must nortlnrn pa1·N of Europe anrl Asia, orcmfog ia 
Swl'dt"11, Nor\\ a), l.aplaud, aml Siberia, as well as ip 
eome of the Alj>hine regions, auil in the forests of Poland 
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~d Courlancl. It is also foun<l in tl1e Mrthern pnrts of 
Amerka, bring rrnt uncommon about Hutlsnn's·hay. 

')'lie glutton i-; con~itlcrabl) la.rgn than a barlge.r, mea
suring alJout a) au! frum nosC' to lail, and the tail abnut 
a (ou1; but it SCf'IU'I lo \'ary i11 s1z<· , autl is often IC'ss thau 
tluff. The muzzll', a~ far as hryond the eyes, is blark
i!'!h brown, and euvc1·rtl \\.itli hard shini ng hair: over the 
foreli<'ad, down the sillrs of the lu•ad, bet\\'een the t•yes 
and the ea1·s, 1·u11s a \\Iii ti sh 01· ash-coloured band 01· fil
let: the top ut' the hra<l and "bole l<•ngth of the back al'e 
blark·l.H'ow11, the colo11 1· \\ idrni11gsoml'wliatovel' tli.r: ~itle1 
as it jHl">st·s on, am! ugain lt ·!,Sf:'11ing nr con1rart111g to-
11o·iml'i the taiL In tlH· A1nr1·ican va1·1ety a wllitbli or 
ash-coluu1·P<l bantl 01• bo1·del' rnus along thr body, in tl1e 
&4'me numner as the fc1·rngirwus one in the ~u1·optau 
~lllCI. 

The gluttont M its name imports. hac; the c!Jararter 
or a very \'Ol'3CiOUS animal, pn·ying indisCl'iminateJy 
both crn fresh prey and ca1..-io11. Otte of whi"h wa:; kept 
at D1·cstlen would cat tllirlctn pounds of fksh in a day, 
\\ithout bring 1mtislicd. It attacks <lce1·, l>i1·ds, field· 
mice. &c. a1ul cvt·u sometimes the hu·i.;er cattle; and it 
is S<tid to sit on the IJ1· .rnches of treest and sutltlculy to 
&lJi-iug clown on such animals as happen to pass beneath; 
tca1·111g thrm, and sm;ki11g the hlootl, till they fall clown 
through l'ai11tn1 ss, \\ li t• n it brgins to clevnur the spuil. In 
wi11ler it seeks out a111l catcl1es ptarmigans 11ntle1· tile 
&Mow. What it ra11not tlrvuu1• at once, it is said to hide 
under grou1111, or in the cavity of some tree. It is said 
to be ~n animal uf unromm.011 ficrceucss a111l st rength; 
and will sometimrs disputr the p1•ey both wilh lhc wolf 
au.I brat'. It is alsn l'xtl·c1nely fclid. It breeds once a 
year, and hl'iugs from two to fou1• young at a lit· 
trr. The ft11· is much 11sed for· muff-i, liniugs, &c. Those 
skins al'e said tr> be pn·l'm·1·cd which have least of lhc 
frrr11gin1ms tingrt and for thi,q reason the Sibel·ian va. 
ril'tY, \\'hich is blackrr than the l'l•st, is most cste.rmed. 
'11hC 111· .. us luscus, OL' wuh·crcnc, appcat·s to be a vat·iety 
of this animal. 

5. Li1·sus \otm·, thf" racroon, is a nati,·e of thr new 
wu1·ld. ;u11.l i!-1 prinnpall.} a11 inhahitam of tlie 11orthnn 
pal'h; nl' 1hat c·1111ti111·nt. Jt is also found in snme of the 
\h·st tnclian i<,l.lllds. Its culour is gre~; 1he face white; 
tlw l')'t•~ Cal'li iinlwddl'd in a laq;e patch of hlack, \\liirli 
f,11·111~ a l\i11,J of h.u11l an· 1ss the l"n1·ehcad, antl is crossed 
b)· a lfu...,h.y sti·ip<' 1·u1n1i11g cl1Jw11 t/11.! 11osl.!. The vi.s<'ge 
is !>tl1a1wd l1l\1' that ol" i\ ft1X, tlicfort'hcad l>1:·i11g iJt'oa!I a11<l 
tlw !-.ll1H1t sh:11·p; 1hr <'yr ... a1·c la1·ge am) g1'l'(1 11islt: the 
Cat·., ~;hurt an1l sl ?)htl) 1·01111rlcd; and tlie upper ja\\ is 
11111:;«1· 1ha11 llw lo\\l'I': Lile t..il. wlli1 h i'i C'tH'ct·ed \\ith 
bu:-iliJ hair. t•ljH'l'!') l1111H· end. aud is an1111laH'1.I "ilh se
\'1•1·al hhuk li:u'.<.1; !ho !Juel) is h1·1ntd, tile hack arched, the 
li111lJs 1·a1 ht·1· sli•11·1, and tl1e fore ll':;!:S slrn1·tc1· tl1a11 tlic 
ltjruh-1'; llic aui111a1 b cun1·1•d \\ ith thick an1l long ltilir, 
"lud1 ha~ a sc11nL ''hat 11jll'ig:1t gl"u\\ l11: Ll1c feet <\l't' du:-.ky, 
a11d li;nt• lht• IU!''l \\itli \'l'I'.) ~harp cla'.\S. 'I ht: ('OIUt11' 
nl'lltr. rn('l'oou isg'l'11t·1'.Jly a dark gTe). Th~ lt·nglh nf 
tht' ;111i111al j., two frt•t fro~.i 110<,r ln tail, antl the tail 
a11nul uur 1'11111. 81·r Plalt· LX~XYlll. Nat. Hist. fig. 
414. Tilt' lt.otl nf' tl1\! l'•HTnon, 111 Jl'i \\tic! :o;l;ilt', cull· 
1i")tiJ dlidl~ 111' 111aizt•, \\l1i( hit eats "hih· Ll1c rru·s a1·e 
trndl'I'• as \\t·ll ass ·ga1·-ra111·-;. \al'ious sort~ of fruit. as 
&jlph .s, chc.)UUlS, &c. It h:, albo bUliIJUS\.:<l to t.iC\'Olll' 

biC'ds and their eggs, an<l is, lhe1•efol'e, con'\iderr<l a.• an 
enemy tu pou!t1·i-. It chiefly feeds by night, •nd bJ day 
kcrpo;; in its hole, except in dull wt•a t_ hrr. Jn wi11tt'I', 
a1ul in \c1·y bat! wcatbel', it keep!1 alt11gl·tbt•1· within, and 
is populady belieretl to li\•e like the Ucar. IJ} sud .. in~ i1e 
]'aws. The raccoon, howHcr, is an arthc anti s1wiglitly 
a11imal when raken into a state ol flo1ucstiratton. I L has 
a kind of oblique gait in walk.in.i;, can leap and clirnb 
"ith great ea!te, and is ve1·y frcqut·11tly seen on t rces. I 1 •s 
easily tamed, and is frrquf'ntly kept in house!-. Li} the 
Amr1·iranr.;, and "ill livr ou br~ad, n1ilk, fisl1, eggs, &c. 
I t is pai·ti1 ulady delighted \\i lh sweet$ of c,·ery ki11tl, 
aud has as great a dislike to acitl.'3. Iu eati11g, it rom~ 
uwtdy s its 011 its hind legs, aml uses its fore feet in the 
mu1111e1· of hands. lt has a way of dipping all mann~t· 
or rll'y food tliaL is given it into water befol'e it eats H; as 
well as of ruJ/111g it betwe1•n its paws for some time. 
Wht>n it kills llil'ds, it proceeds t•xactly in the manner of 
a pnlecat; first Uiting off' the head. and then sucking out 
the blond. It dr•inks but little, and is a rel'y cleanly ani
mal. It is ex1 1·c11wlJ expeJ't in 011rning OJstt~r·s, on which, 
as well as 011 crabs and various ot!H•1· kinds of sltell~fish, 
it frequently feeds in its" ild state. It is, when tamrd, 
cxtl'ernely active and playful; but is of a capl'kioui 
disposition, and not easily 1·rrn11ci led \\hen offeu<lcd. 
'Vlicn ang1·), its Yoke is like a hoarse bark, and at other 
times sul't anti sh:up. In its wild state it gcnC'rally in
habits the hollo\\s of frees; but in a domestic state shows 
nu irn.rtkula1· i11di11alion for wa1'111tl1; 1101· is it observed 
tu be desirous of l)in.e; on st1·aw, or any other s11hsta11ce, 
in prcfc1·Pnrc to tht' ba1·e grouud. It slPeps from alwut 
midnight' to noon, at which time it comes out for food 
and c·xc1·dsc. Arrnrt.lin.i; to Linna:rns, the raccoon has a 
wonclel'f'ul a11tipatl1y tu hogs' b1·istles, and is much dis
turbed at the sight uf a bn1!Sli. It }H'oclures from twu to 
three ,-oung at a bi.l·tl1: this co1nmo11ly takes place in the 
month of M~y. rr~rn fur of the raccoon is used by the 
hatters, anil 1s considered as next in mc1·it for this j)Ul' .. 
1>osr tu that of the Lea\ er. 

6. U.·;us mdes, the badger, is an inhabitant of all the 
~cmperatc pa~ ·ts of Europe and Asia. Its usual length 
lS abou.t t~\'o feet from_ the nose to the tail, ,, hich mea
su~·t's SI~ rnrhcs. It 15 an ~uli1ual ot' \'Cl'y clumsy n1ake, 
he111g tl11ck- necked a~d t~11ck-lwtlicd, wilh vei·y shoi·t 
legs . It r~mm_nnly resu.lrs 111 ~hole 01• den nuder g1·rmnd, 
?ut of .which it emerges by 111glit in quc~t of food; f'e1•d .. 
1_ng ch1dty on roots and fruils; Lu11 it will also dl'Vnur 
Jl'ngs, \\.Onns, &c. The l.Htdg1·1· is of an unifol'm g1·1 ·y 
cul.our on the 11pper parts; and the tl11·oat, brea!'it, b~llv, 
a.n<l le-?s, a1·e black, the Cal '(' i., white, and aloui.; l"<tCb 
side of_ the bead 1·11ns a long a111! so111ewliat tl'ia11gula1· or 
pyram11lal band of black, i11du11i11 g t.hc e) c ~ 1ul cars; 
the eyes al'l' :;~nail, and tl1l' can; sho1·t and 1·011111lrtl: 1he 
~laws_ 01~ the fo~·a feet ~re_"C'l'J h11g and straight. ;11id it 
1s f!r ·11 ~c1pally lrom this c11·rnmsta11ce that l\h. Pl·1rnant 
1'a11Ks I[ rrnd~r a seµuat1t g l' llus, iustead of i11dudi11g it 
untlr1· til:~t ?1 11.1·sws, 01' bear. Autlwrs havt• sumcliitH'I 
111<Hfo a d1;,;tmcti ll 11 Uctwel'U ." l~at ll1t•y call thr MJ\\ badger 
and thl' II .g irn1.1_:.~t'l'; lrnt .t111s IS SllJIJHJSl'tl to IJr pt•t It·: tly 
u11te11;ti.> I(', and 11 thnc 1s auy JH•1·1 t·priLlc , al'iiiun. is 
i1r~baL.ly nu other than a mcrt! &t·x11al tliffl'l"t ' llt:e. The 
l~au· of t~te bad.;er, both 011 tl1t> hod)', liiulis, anll tail. is 
'""Y tL1ck; a11u the teetu, kg., aull thrns, iu·c vny 
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e!l'ong; so that he makes a ,·ery vigo!'ous <lefence when 
atlackcd. \Vl1t>n takPn )Olllt~. thf' badger may ht" r;1sily 
tamed. and grne1·ally pt•t>fei-s raw flesh tu rnry 1.1thr1• 
food in a state of captivit). It is a 'fl'I')' <It :inly a11t11Htl, 
and is observf'd to kt•r·p its subtrnanrons lllansinn ex~ 
tr<.·nH~I~ nrat. Thi· fl'llrnlr p1·11duct·s about 1lti·e1~ n1· four 
~01111g, thic; happens in sumrner; antl, arrordi11g to lhe 
count de Buffon. tlir parent s~·izes on young rabbits, 
whi< h she drags out of lht·ir bur1"1ws, birds, rggs, 
snalces, and many other animals, in ordt•r to feed her 
y1n111~. Likt> the bear, this animal is also fond nf ho11ry, 
and \\ill attark hives i11 orclrr to obtain it. Thr badgt'l' 
sh·1·ps a !:!,'l'Cat deal, especially during wintrr. when he 
imitates the pl'artice uf tlw bPar, confining liim:;tlr tu 
his drn in a statt• of semi-torpidity. 

7. l'1·sus labrado1·ius, Amrriran badger. In i1s gen
eral ap1,t·a1·anrP this extl'emel)' rrsen10lt's the romm11n 
b'1.dgt'I', a11d might almost pass for· a variet)' only: it. is, 
hO\\f'Ver, somt'what smaller, allfl the bla( k ban<h 1111 the 
fact: a1·e much narrower and do nnt inrluclt> the eyes, 
but commence bPhind them, anU run along the top of 
the neck: the ea1·s are surTotmded with blark: the upper 
parts of the body al'e neal'ly of' the same colour Min the 
common badgt:r, but rather· paler, and with a slight yel
lowish cast; at1d tl1e breast and belly are of a light ash
roluur, instt>ad of black: the legs ar·e of a dusky b1·own: 
the claws aro at least as long and strong as in tht• Eu
l'Opea11 barlgc1·, if not more so. This s11ecies is rathe1· 
scaH·e in America. It is found in 1lw neighbou1'11ood of 
Hutlson's-bay, and in Tel'l'a di Labr·acltu·, and Mr. 
Vt'1111ant suspects, as low as Pennsylvania, where it is 
call1•d the ground-hog. 

UR"l ICA, a genus of plants of the class monrecia, and 
on.lt ... r tt'traudr·iA; and in the natural systPm classed un
der the 53d order. srahri<lre. 'J'he male fll)W<'I' bas a 
calyx of four )eaves; no corolla; a necta1·ium minute, 
Cl'nti·al, urn-fasltinnt>d. 'l'he £em ale a bi' alve cal) x; and 
a binglr, oval, glossy seed. There are 59 species, three 
of ''liid1 a1·r British plants: 1. The pilulifern, Roman 
11cttle, has a stalk b1·anched, twu or three feet high. 
Lt>aves O}Jposite, oval, serratel!, stinging. Fr·uit globose. 
2. The urr11s, less stinging nettll', has a stem a foot 
high. Lra\'rs roundish. dreply sel'l'atl'cl, opposite. The 
stings a1·r very rurious microscopic objects: tliey consist 
of an exceedingly fine-pointed, tapering, hollow sub· 
Stanre, \\ilh :qwrforation at the. point, a!HJ a bag at the 
basr. When the sprh1g is pl'essed upon, it readily per~ 
f'o1·atcs the skin, and at the same time forces up some of 
the ar1·imonious liquor containe1l in the bag into the 
wovnd. s. "I'he dioica, common nettle, has a square 
firm stem, three 01· four feet high. Leaves bea1·t-shaped, 
Jonp;~poiukd, srrrated, beset with stings. FJowerB in 
long ratkin.o;;. Thc aculei, ot' stings of th~ nettle, h~ve 
a Small 0Jacide1• at their base full of a b11rn111g COl'l'OSJVe 
lirprn1·: '' hPn touched, they excite a blister, attended 
with a vinleut itching pain, though the sting dues not~~~ 
pear to be tnbular, or pe1'fo1·atctl at the tu11, nor any v1s1-
blr liquor to beinfusrd into the puncture ma<le by it in the 
Jicsh. It scrms rrrtain, huwt>ver, that some of this li
qw1r 1s insinuate{ into the wound, though invisiblJ, since 
tlie stings of the dried plant excite no pain. 

Nettle-tops in the spring arc often buile<l and eatrn by 
Ifie common people instead of cabba~e-g!'cens. In Ar·· 
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ran,_ and other is1ands. a rrnnrt is mafle of a strong de
cort101111f~rttlts: a quart of salt iH put to thrN' p11~t'l of 
the dl·cort1on, and bottled up fur use. A comm1u1 sp1100_ 
ful nf tl~is liq uni' will coagulate a fargr bowl of milk ve. 
r! 1·~ad1ly ~IHI agrt>f'ably. 'rhe stalks of nettles ui·so 
likr 1~ q11~lity to hemp, that in some parts of Eur·upe 
ant.I S1beJ'la thry ham been manufactured into rloll1 and 
paper has hern made of them. ']'he whole plant, pai~iru. 
larly the 1·oot, is esteemed to br diuretic, and has bt'eo 
~·ecommrnded in thf' jaundice and nephritic cornplarms 
fhe roots boiled will dye ya1·11 of a yellow colou1" Th; 
I.a1·vre, or caterpillars, of many species of buttrrtlics, 
~~~~r":;r'.~~-greeu plant; and sheep and oxen \\ill readi11 

USAGE, in law, <lilfel's from custom an1l presrriplion: 
r10 man may claun a t•ent, commor1, or otl1n inhedlauce 
by usage, though he may by p1·esc1·iption. B. Co. 65. 1 

USAN CE, in corurne1·ce. See INT BREST. 

US_E, is a tl'ust and confidence t·eposed in another 
who IS trnant of the land, that he shall dis(lUSe of the 
land according to the intentio11 of restuy que use, or Mm 
to whose use it was granted, and suffer him to take the 
profits. 2 Blark. S28. 

By stat. 27 H. Vil I. c. 10, commonly called the stat• 
ute of usrs, or the statute fur transfc1·1·ing uses into p118 .. 
session, the restuy que use is considered as tl1e rralo~n .. 
er of tl~c e~tate; \~hneby it is enacted that, when an7 
pel'son 1s seized ol lan<ls to the use of another, lhl• per .. 
son inlitlrd to the use in l'ee simple, fee-tail, for life or 
yea1 s, 01· otherwise, shall stand and be seized u'r pusses. 
set.I of lhe land, in the likr. estate, as lie has of 01r use, 
trust, or confi denre; and thereby the art mahs cestuy 
qt-te use c:omplt·.te ownc1• both at Jaw an.din equity. 2 
Black. soz. 

USES, s"perstitious. S1•e llloRTMAJN. 
UsEs aml c1istoms aJ lhe sea. arP rt>1·tain maxims or 

ruJes wbich form 1Ju: basis of' tlw mal'itime juri~pru
denct-, by "hie Ii ttw polt<) 11f navigalion, and the rom
mnct' of the i.;ea, a1·e rrgulated. 
The~e uses.t1nd rnslon1s consist ofthrre kinds of rrgu .. 

lations: the first calh·d the la\\s or jndgrnf'ntsol' Olrr'.m; 
the scronrl, regulations madr hy the n1r1·d1ants of"is
buy, a city in thr island of Gothland, i11 the Baltic, an .. 
cientl} much famed fo1· rnm111ercc; and the third, a set 
of regulations ma<lo at Lubec, by the deputies of tho 
Hansr. towns. 

USQUEBAUGH, a strong compound liquor, chiefty 
taken by way of dram. 

Thcr·e arc several <lifff'l'ent metl1ods of making this 
lirjuor; but thr following is estt'erned one of the best: Tet 
two gaJlons of brandy' 01' otlll'J' spirit, put a pound or 
Spanish liquorice, half a pound or raisins of the sun, 
four ounces of rurra111s, anil th1·C'e of sliced dates; the 
tops of balm, mint, savoun, thyme, and the tops or 
the flowers or rosemary, of rarh two ounces; cin11a1.nun 
and mace, well IJruised, nutm gs, aniseeds, aud r~r1an
der-seeUs, bruistd like" i&c, of each four ounces; c1tl'on, 
or lemon and orange:- peel, srraped, of each an ounce: let 
all tht>se infuse forty-right hours in a warm place, often 
shaking them together: then let theno sta11d in. a cool 
11lare l'ur a week: ;.if"ter \\liirh the clrar• liquor HI ,to be 
decanted off, an<I to it are to be put an equal quantity M 
neat "bite port, aud a gallon of canary; after which ii 
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is to 1t• sweetened with a sufficient quantity of doublc
rdinrd !Hl~ar. 

UST ER IA, a grnus of plants or Ilic clas• and order 
rnunandda monng)· 11ia. l'hc cal) xis fou1·-tuothrd; co1·1illa 
funnel-form, f'uur-tooll1rd; capsule our-celled. two-sct"ticl.I. 
'J'herc is one species, a sli1·ulJ of Nn1·th G11i11t·a. 

USURY, in a strict ~rnsr, is a ruutract upon the loan 
or mo11t')", to ~in"' tl1(' lci.dl't' a crrtain pl'nfit for tl1r mm of 
it, upon all CVl'Uts; whl'tlier the bo1Towcr madr any nil~ 
vantagr of if, 01· tlie lendcl' suffrre<l any prPjudice for 
w:rnt of it, or w\1ctlicr it shall lie repaid on tlu· appointed 
time or not; and in a la1·gc scnsr, it seems, that all un
clur ad\•:-mta~ts, taken lJy a lende1· ugainst n bonower, 
eamc undCl' tho notion of us111·y. Haw. 245. 

•rtic stal uc 12 Anne·, c. 16. enacts that no person, upon 
any ront1·ud \\hi ch ~hall lie mad<>, shall take for· loan of 
a11y money, wares, &r. above l11c l"lilue of 5l. fo1· the fol'
btarnnrc ol' l OOl. 1"01· a yl'al'; and all lrnruls and :\S!olt1t·

a11cl'S fo1· t/Jc payment 11f any money to I.Jc lent upon 
usury, wli<'l'C'Upon 01· whereby U1el'C' shall Lie rrsL·1·ved 
or taken alio"e fire 1u1111ul'< in the hund1·ed, shall I.Jr. ' 'oil!; 
aml c\'C'l'Y pr1'1-;on \\ho sl1all recrivc, IJy rnrans of any 
corrupt Uargain, loan, e:xthange, shift, 01• interest, ot' 
Rny "arcs 01· ot\1(•1· thi11r:;s, 01· Uy any tlcre itf'ul way, fot· 
fol'i1l'ari11g 01' giving day or JrnJmCnt for one )"f'al', fut• 
tlll'ir 111oney 01· oth~·1· thi11gq, al.1t1ve 5l. for 1 OOl. for a 
)'l'ar, &r. sh~ll forl'cit trcbl~ the value of the moUC)'S or 
tJtl11•1·thir1gi; knt. 

But if a cont1·ad, whirh carries intN'l'St, i_c; made in 
a forfign CUUt\tl',Yt 0111' ('OUJ'lS wiJI di1•rct the p:tj llll'llt Of 
i11t<Tt'SI art ol'di11g tn tltc law Of that f'nt111try ill which 
tl1c C4mtract w:i:-; u1ade. Thus Irish. At11<'l'ican, T111·k
i:-d1, and l11rlian intf'l'l'Sf, have bren allowt·d i11 ou1· cuu1·rs, 
ti• the amount <'a('h cit' I ~ l. p{'r ct·nt. For tile· rnn:le1·a
tion 01· rxol'hitanre nf it1kl'l'St dcpcuds 11po11 local c11·
t11msta11cPB; and I.hf' l'l'fui.;a) to rnfun·t• S11C'h conti·acts 
"·0111!1 1rnt a ~top t11 all fol'C'i~n tr;1<h'. 2 mack 403. 

1111111 art ion b1•0\1;:=;hl fo1· usui·.'. th" Rtntutt~ made ngain'it 
it 11111sl be plr<HINI; and in pl?atling an usurio us cou
h'ad as a bar to an actifll1, the wholf· niattr1· is lo lie 
~"l f'nl'th sprrially. lwC'ause i1 liL'S within thr part)'·" own 
111·n it); l<'t on nu i11!'wn1atinn on the statute f11r making 
surh rn11tr~rt, it is !)t1flicirnt to nwntion tlir conupt ha1·
~,,i11 gr1u·1·:-ill.\. lwrause maltrrs of thi!-i ki11d i\l'l' Si.ljl· 
p .i;nl to IJr pl'h-ily fra1 1sactetl; a111t Sll•h inf'nrmatio n 
n1:1) hr IJrought hy a slr.111gr1'. 1 Ihm k. I-'. C. 248. 
J,ikl'\\ i'ir. upun nn i11ru1·matiun on the statute a,;aino.;t 
u~ury. Iii' that lHll ' l'U\\ s the HHHICJ ma) be a \\ iti1css, afLcr 
Ill' ha-; p;ii~I 1 IH' sanw. 

1/J ENSILS, in a milit:1ry srnc;e, a1·r nrcessarirs d11e 
to l'\.'l't'Y soltli1•1·, an1\ to be f111 ·t1bh l• t\ lly his host wllt:'f'e 
he it; in quarters, \ iz. lird with sliL·rt~. a pot, a ~lass or 
rup lo dt'i11k out oft a dish, a plan at tile fil't', am! a 
raudh'. 

l"•n:Jli!IJT.S, &.r. 1Ji1·eclrtl to IJC proYh\eil fnt· the use of 
)'t·gi111t11fal 1ir1spitods: 

In p:1,~1· J 9, uf' tlw Hegulations for fh(' Sid.:1 it is ~taf('il, 
tlrnt t•at h hospital ou~ht tu IJL' furnished t\ itli a slippt'l'· 
botth, or bollhing t11h, two \\ ;;\tt·r-hurk1·ts. llllt' dnz1•11 or 
O"inAbuq~·h to\HI .. , onr dnz111 11f Ha1111d dritl.'i, h:ilf a 
d11Zt'n or Jaq)<' SflOllg"rS. {'11111h~. t'i\Zflf·.r.t, ii.11'1 s11ap; bo 
ln~1· k1·t1lt·.,, ntpalilr of 111;1ki11g c;oup f111· JO llll'n 1 twn 
lRl'gf' t ... a kdtlcs, twll Ja1·gc t1'J puts, t\\u !:><H1n·p1mo, 40 
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tin pans nf one pint rach, 40 spoons, oua Uozen ofknivt!L 
and fol'ks, two dose-stools, h\o llctl-paus, and two 
u1·111al.:;. 

A 1-egi mrnt consisting of 1000 rnPn, and p1·ovided with 
three 111etliral pe1·sons, ought to be f111·1iished '\ ith hospital 
m·crssa1·!es and utensils for at least 40 pati ents. It 
should be pl'oville<l with 40 cotton ni.~ht-caps; 40 sets of 
brtltling, in the 1woportion of fo11r fur evc1·y hundred 
men; ca ·h set consisting of one pailal:isC', one straw mat
ti·ass, one l.lolster, tl11·eo sheets, two blankets, antl one 
l'llg. 

For 1·rgimrnts of smaller numbe1·, the quantity of hos
pital necessaries will uf course be pl'Oportionally re
duced. 

Ll'l'gNstLs, bal<ery. The fullo\\ ing list or bakery 
utr11.;ils. 1Jr.111g tile propn1·tion r·cquisito fut· an arn1y of 
SG,000 men, has \Jccn extracted from the Il1·itish Com~ 
miss<ll'y, to which useful treatise we refer the military 
rcadct· for a specific dcsc1·iption of field ovens, &c. and 
field IJak ~ r·y, page 16, &c. 

12 double il'un ovens, 1 t feet long. 9 feet diarneter, 

:n,~~e~ ~~i~fe:1i~~:r ;sf~~~':f~~~~,~~ ~·1~t~~~o~7~·sJ011~~~.et long, 

12 large canvas ten~'i (ha\'IO.!; drrnl.ile col'Crings), S2 
feet long, ancl 24 feet wide, to make the bread in. 

4 ditto, to cool and deposit the bread in. 
2 ditto, to deposit the meal and empty sacks in. 
2000 l10a1·ils, B feet l1>11g1 amt lf foot wide, to carrv 

the brcat.1 to the oven, and bark whcn bakrd; 24 smail 
scales to weigh tlic tlough, with wcigl1ts from half an 
ounce to 61b.; 24 small lamps for 11iglit work: li24 small 
hatchets; 24 scrape1·s, to scrape tl1c dough frnm the 
t1·ough; 1 ~ CDJ~pcr kettles, co11tai11ing carh from ten to 
t,~·c lvc pails ot water; 12 trcvcb'I for ditto; 12 Liarrels 
"1th. ha11tllcs, to cany water, containing each from 6 to 
7 pails. 

12 pails, to draw water; 24 yukrs and hooks, to ca1~. 
1·y til e lrnl'l·~ls by hand; 24 iMn pcles, to shove and draw 
the bread lrom. the ovens; 2-l 11·011 pitchforkfJ, to turn 

;:;:::tl1i'~~:01 !hre~~r~:~.~~~ r~:.'~ ,~;'~~;,;; ~~~ 0,~;r:'~i-r~~·k'F-"~! 
t·.,kcs, "ith l~andlcs ?' tlic same lrngth, to dear away' the 
coFLh; autl c111del's lt·om the O\'c11s; 4 Jar~r srah~s, to 
\\'t~g~ 1 the~ sat·ks an~ barreJ.s of meal, an!I c·apaftle ol' 
we1g11111g oOOlli; 4 fr1angl1·s fo1· the saiil srales; to rarh 
mo1st OL' added 500lil. of weights, s of JOOlh. each 2 or 
50IL. P:u.:11. and downwards to half a pound ' 

UT~:llUS. See ANATO>lY. • 

U.TLAGA l'O ~ap!e1~do ~nando utlagatur in 1uw 

~?'~:;rt~t11 ~~tl ~.o:t~e~{.~1fol~ i;~ t~~~n~u u~ t;~~ ":! l:~ 1• ~:-~~ 1:~~.;~.d~ 
ili~s mtu :rnotlae1'. 

ffl'RI CG LAil LA, a genus or plants of lhr. class dian
tlt·H1. , and 01·dcr mou ngy uia; anti in the natural .~ystl'm 
~'.·1·::~11ged un~e1· the 24th ortler, cur.vrtalC's. Tlie cahx 

:~1l11::1:f1l~;;1t;-1~~~a~I~ ~~n~e~(~71'~\1; 1~11:·~:~11~1: 111~ 1 ~~1~~0~~1::·1~. t~li~o-
a1·c lJ spt'Clt'S, two of which a1·t· natives of 8 .. t· .re 
The_) _h :tH been applied ton·> parti ular use. 

11 
am. 

LiV .\LU\, a g<·nus or plant' of the rla.q and ·I• 
P.°-1~ a1:1.''.:ia. ptdJ g!l'.nia. 'l'iil' ral) :c i.., tl1rce-leavcil; ~;;,~I~ 
s1~, 1Jc1 .11c., n111.11r1 uu~, pt•111lul11u"• foul'-SC'c<ktl. There 
arc clc1 en s1icc1cs, shrulis a111l trees of tl1c l>••t lndie•, 
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t:TULA. Sec Al\ATO"Y· lo~g lanceolatrd 1ietals: and its fruit an ovate.oblong 
U \ . [jL \RIA. a genus of the hrxn.mli·ia monogynia tr1lorulnr c:;psule, cnntai11ing sevl'l'al roumlish nn<l com~ 

class of pfants, the ilowc1· of which consists or six vc1·y pressed seeds. Thl'J'e arc six spetics. 

v. 
V' thr~,i~";;'~~~1~sn1;~1,.l~t!:;· :~,~u:~i~:,p~a:;~~li Jand~:~n=~ 
top, t lius V, it signifies five thousand. In abb.i·cvi~tion~, 
amongst the Romans, V. A.stood for Vete1·ani ass1gnah; 

~l;l~:.-~~~,:l~~l~~~.:.~ 9:i~~~~.~::~~~:·~~:t:~\~:l~i:~i::~;.; 
V. G. verbi g1·atia; Vil·. Ve. virgo vestalis; VL. vi<lelicit; 
V. N. quiuto nonarum. 

Y~\CA'l'ION, in law, is tlic whole time betwixt the 
em! uf one term and flH, l.iegi11ni11g of another. 

This wo!'tl is also a11plied to tlic time from the death of 
a bish11p, or otlier spi1·1t11al pr1·soni till the l.iishopric, ur 
dignity, is supplied with another. 

VACCINATION. inoculation wHh the vncrineYirus, 
for tlir purpose uf s~curing against the infection of the 
small pox. 

']'his snhjl"ct cannot fail to "come home to the husi-
11ess and bosom" of cvN·y one; for where is the indivi
dual of such slender connection 01· limited sympathies~ 
;tS tn be i1H]ifferent to a question which "involves the 
lives annually uf' 40,000 in Britain alone,'' aml of the 
same proportion throughout the civilized world? 

It would be s11pnftuous; then. to apolugizc for makin,i;; 
tl1e vaccine rontrovrrsy a subject of sc11arnte and pl'O· 

minrnt disqnisition. 
We slial/ first Jay bofore our reaclers a general histo

ry of the circumstances whirh led to the introduction of 
the nrw, as a substilute for the old, iuoculation; we shall 
then c·numerate the advantages which vaccination lays 
claim to, canvas th~ objections which have been made to 
the admission of such claims, and conclude by describ
fog the general characteristics of Jl<'l'fect, aud mal'ks 
denoting spurious, cow-puck infectio~. 

It is scarcely necessary lo acquarnt any reader by 
\\·holli 1he first puLlic proposal was made rcspccling the 
cow-poC'k inoculation. Dr. Jenner, \\hile cmployc~I in 
the p1·actke of surg~ry in a district. of. ~loucrstersh1re, 
'''as surpt·ized to find that many 111d1v1duals whom he 
was c:tlkd 1111on to inoculate~ resisted evt>ry at.trmpt to 
jnfcct t.licm \\ ith !he small-pox vir~1s. Upon cn9u1ring 
foto tl1c occasion of tliig rxtraol'dinary 1111mun1ty, lie 
:learnt 1hat those in whom it rxisted had 111·1~\·iously un-· 
tlrrgnnc a disease contntrtr.d by milking cows affertcd 
with a peculiar e1·uption on thetca1s. "II appeared (says 
Di'. Jc11nCI') that tliis t1israsr had bC'en known among the 
dai1•\' -mnids from time immemorial. and that a v~1gue 
opin.ion -p1·ernikd tliat it was a p1·evcnlivc of _the small
pox. This opinion I round was comparat1vrly new 
among tlirm; for all the old farmers tlcclarrd tliC'y 
]1a1\ nu snch itka in their· rarly days: a cir•cumstance 
whicl1 srrmrd easily rlrcot111ted for, from my kncmir1g 
11wt tlw rommon peopl e were nry ral't'ly i11or 1J lat1•d for 

'the small 1iox, till that 11ractice was rendered general by 
2 

tl1e improvrd metl1ocl infro<luced by the Suftuns: so fhal 
the wu1·k i11g people in the dai l'ics wrrc srldr1m put to the 
test of the p1·evcntive power of tl1c cow-pox." In prose. 
cuting his cnquil'ies, Dr. Jenner found it to be n11 uun11i
mous opinion among medical practitio11e1·s in the 11righ
bourhoocl, tliat the tlisease thus conlJ'acted from tlic ,:0 w 
was l>y no means to be r·cliu<I 011 as a secu1·ity against 
val'iolous infection; an 011iuio11 which he was at fir·st 
concel'lle<l to find apparently well founded uy the occur. 
rcnce o~ tlic_ laLtcr, i1~ some indh·i~uals, \\ho hat.I been, 
as was 11nag111cd, subjected to the tol'mcr. 

This clisC'OUJ·aging circumstance, although it dam11ed 
the a1·dour of Dr. Jenner, did not occasion the abandon
ment of his investigation; and he. was sho1·tly gr·atifird 
in ascct·taining that the cow was subject to seH·r·al ra
rictics of eruption on her teats, all capaule of producing 
ulcerations on the hands of tlic milke1·s, but not of in
suring against the infection of 8maJl-pox. This disco
very 1·cmoved the g1·eat obstacle to his i11trl'esti11g re. 
search, and our t•xperimrntalist was the first to lli . ..,fin
guisli and divide the genuine from the spu1·ious cow.pock. 

His exprctations of succrss were a second time im. 
i1ai1·ed, liy finding that even among those who lrnll bl'en 
infected with thP. genuine virus, some were aftrrnards 
olinoxious to the small-pox contagion; and this differ
ence of subsC'quent suscrptibilty was eren witne:.scd in 
tliffcrcnt individuaJs who had received the infection from 
the same animal. 

It rrq11i1·ed no common sliare of persererance still 10 
auide uy the object of pursuit after this seemingly almost 
msurmouutable imprdimcnt. to success. Ill'. Jenner, 
however, was engaged in nn u1uJertaking of too much 
magnitude antJ moment to abandon it, unless from abso~ 
lute necessity, and he still persisted. 

It occul'l'ed tu him that the sµccific properties of fhe 
cow-pock matter might vary\\ itl1 its prO$.;l'essive changrs 
after scrl'etion; and putting this likewise to the test of 
experiment, the result coincided with his conjecture, 
affording an explauation of this second anomaly equally 
clear and satisfactory with the fornH'l'. He round, uy 
rrpratr.d frials, that the grnuinr or preventive disrase 
was only capable or being cngenderecl by the matter 
from tlte ulcer in its cal'lir.'"it stages; tliat "hr11 from 
continuance it had undf>rgone cc1'lain decompo~itir,ris, it 
was no more capable of pl'11d11cing the trne cow-pox than 
those t!l'Uptions uf \\liirh we lime already spokrn. With 
these I"cstl·ictinns, Dr. Jrnncr foun~l t!Jat thr immu11ity 
from the i'al'iolnus occasioned hy th<> varri1w infedion 
was for life; at least intlividuals without any tll'i·rt wnc 
subjected to the f'ormei· aftl'r the lapse of 15, 27, aucl 
eVt'n 50 years from the lattr1· infi>rtion. 

Du1·i11g this vr1·y curious and important inns•i.;:1tion 
Dr. J f'llnei- was st1·ur·k with tl1c idea tl1at the pre\ cul h·e 
lie had discovC'recl of' srnall-p11x conta.i;ion mi.~ht hr pro .. 
J.lagated from one indil'idual to auutber in the _manner 
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o! nrlolous inoculation; and for this supposition it docs 
not iteem proper to notice that he had, in one srnsc, the 
authority ,or analogy beyond that which ro,ld be 
claimed by the first in.~raftrrs of va1-iola; for the natu
ral vaccine distcm1>c1· i• itselr produced by a species or 
inoculation, which it is well known is by no means tile 
ca!le with the natural small pox. 

'Ye ha,·r, stated this circum'itance not from a desire to 
prt•judge the question of the comparati\•c mrrits of the 
nriolous anU \"accine inoculations. It is the duty of 
every one, it is 001·~ l'Sprciall)" and otlich\lly, to state ar
gumenlli and facts as we find them, whether inimical to, 
or in favour of, either one or the utho1· pl'actice. 

In 1rn1·suaucc of the plan we ha\'e abO\e Jaicl down, we 
now p1·ncrt·t.l to girn as conccntratccJ a view as possible 
of the superior atlrnntagcs contended fur IJy the advo. 
cates of inoculation for the cow-pock. 

These we shall 1wincipally extract from a popular 
Tturk on ,·accinatiou, IJy Dr. Thornton, one of the most 
ardent an<l effective supporte1·s and iwopagators of the 
new disconry. 

1. It is maintarncc.l that the constitutional affection 
which cow-pock prutlucc.'!, is incornpal'ably milder than 
that from \·ariolous inoculation. Tlie pl'Opo1·tiuu of deaths 
from i1rnculated small pox is stated from D1·. Willau to 
be 1 in 250. "The zealous antivacrinists have denied 
it to be g1·eater, unde1• judicious treatment, than J in 
tooo." In the present, a'i in other instances, we leave 
the reader to select his own authol'ily. We have only 
to udd, that we believe the mortality at all or tho vacci11e 
distt~111pe1·, in an immrtliate or direct manner, has not 
been contended fc>I'. This first lll'opo~ition, then, in 
favour of the vaccine disease, is scarcely contrsted. 

2. Tl1e cow-pock 11cver disfigures the countenance. or 
this, likt•\\ise, there is no dispute, as it rcfrr . ., to the 
distemper merely, indepcm)antly of the supposed conse. 
quencrs of it, which we arc sho1·tly to canvas. 

3. The cow purk may be intrnduced into the systrm 
~·ithout an) apprrhcnsion of consequences, under ci1·cU1n
slanccs whirh 1·t·ndrr ev<"n the inoculated small pox. in 
suml' 11H•;1surr. dangerous, such as the periods of teeth· 
ing, of'pregnanl'y, and of advanced age. This proposition 
w1· hdit'\'l' to br like\\ i"lc too well founded, and gcnc1·al 4 

ly admittct.I to nrt·cl substantiating by examples. 
4. Thr CO\\. pock inoculatrnn does not, like that of the 

small pox, tlissrniiuate tht• disease as it is not infectious. 
1~his is a most material circumstance in farnur of the 
new inornlation. It is ;rn undisputed fart that the mo1tali
ty of smaU pox has inrrea~rd since the adoption of tl1e 
artificial mode of tom111u11irating it. Though many in. 
di,iclual"I have 1n·ulitrd b) inoculation, it ll:L't dest1·oyctl 
muu' li,·cs, upon the "linlr, thnn it has p1·esrrHd; amt 
hM u~gravall•d the sufft•1·ings of those who li:ne refused 
to c•n1pl1>y it, i11 n grrater degree than it has relicvec.l 
tllO'il" \\ho hrn-e onaikcl tl1rmselH"s ofitli lll'OtPction. 
~.The cow.pock <lucs not leave any bad humou1·s af

trr it. 
6. " Its srrul'ity, as a prophJlactic against tho small 

pn1, i!ll rqual to tht• small pox itsl'lf, cltl1e1· nal111·al o1· iu~ 
oculakd ., Thu1·nh11. 

l'udt·r lht sr bix l11·ad"i "e ltrlit•\•r. that we h:nc inrlutl~ 
ed nll tl1r bt·urfits whid1 art• statt•d to lu\\"C ITf:io1d1t•d l'rom 
the Jrnucrian 11racticc by ilS se1·ci-al advocates; and 11 e 

apprehend it is only in the hvo last pa1tic11lar< that,nnt 
material dilft·1·c11ce ol .sentiment uow prcnul-;. EHn 
those who arc still averse to ,·accine, as a suli:;litutc for 
small pox, innculation, will aJlow that the tli!oipute l'l'S· 

11ccting the pl'O{ll'iety o_r impr<~pr·iety of the 11ew (~1·~cticl', 
pl'incipally, 1( not entirely, lunges upon the val.'d1ty .o.,. 
invalidity of the two last of the above propos1twns; h>L' 
if \\C a1·c tu forr;;o the adrantages of ~cnnrr'? discovery, 
from an ap}Jl'ehe11sio11 of an unjust11iablc rnterferen~e 
with the drr1·ces of Pro\ idence, we should not only be 
compelled likewise to abandon val'iolous,_inoculatio:i, but 
we ought no longer to think of arresting the progl"rs.r.;_ of 
fever, of mitigating the violence of i•ain, or of extrar:uu;; 
a carious tooth. 

It is then the tll'o last propositions which demand a 
Sl'parate an<l particula1· investigation. 

Fit'st, Doc..l:J the cow-pock cngtmdc1· other diseases? 
or, in the phraseology before used, does it leol\"e any hu 4 

rno111·s after it? 
It is necessal'y to obsel've, that those gentlemen who 

have 11rotested against vaccinia u inh•o1luctory of other 
diseases, have desc1·ibed these affections to ltc pi·incipa} ... 
Jy cutaneous. Now those who a\el' that this is an ab ... 
solute misrepresentation; ant.I that so far from being fol
lowed by the alleged consequences, the number of scro. 
phulous and cutaneous tliso1·tle1·s \\hich have fullowecl 
upon the small pox, natul'ally ant.I a1·tificially introduced, 
aru in a greater proportion th;,.n those which have hap .. 
pcncd posterior to vaccine inorulation; arc much more 
nume1·ous than the advocates for the contrary sitlc of 
t!.ie question. On this ground, then, the i11f'Hl'nce from 
C\'l"I'J pl'incipal of reasoning would be tli'awn by an im4 
partial judgment in favour of vaccination. It will not. 
we hope, lty the anHvacciniot, he consid~-rcd a~ inegular 
or unfair, to appral on this head to a jJa1·ticular autho1·
ity, '·iz. Dr. Willan, who, if he has no title to be con
sidered as" the Ol'acle of the metropolis in all cutane
ous diseases," has uuqucstionably a right to speak on 
this head " as one ha\'ing authority." This gentlcma11 
a~sCl'ts that no new disordr1·s have brcn introdurcd !->inc~ 
the discovery of \'aCcination, and that the cutn.ueous af
fections which;hacl been p1·c,•iously prevalent ha\'C in mt 
mras111·e increased in "Vi1·ulence. But D1'. \\"illan, it 
will perhaps be urged, ma} bP a prrjudiccd, and th,.,-e
fore an .incorrect, judge. Awa1·c of the pos:-,illilitJ of 
s~ch objection to this stateml'nt, this physician has 1111t 

given the detail of his own private practice merely in 
ol'l1er to authoi'ize his asscr1ion, but has inse1·tccl iu his 
treatise Dr. Batcman'!:t extract from the register of pa. 
tients at the publir <lispcn-.l'y in London. 

In the yea!' 1797, before the publication or Dr. Jen
ner's enquiry, the tntal 1111mhrr of tliseases was 17jO; 
the numbl'l' of chronic ruta11co11s rruptions \\as 85. J11 
J798. total n111ubrr of tliseasPs 166-4; chronic rutancous 
et·uptions 8~. In 1204 the 111·opo1·tions at·e t915-89. 
Jn 1805, 1974-9.t. Neady the same propoi·11011, out 
autl1or adds, ma} lte clrdnred nn romparing L>r. ~Lir. 
1·~) '!oi. D1:- Ht·id'-;, Ur: "Walkn's, and my own rt•pcnts on 
d1sr_""'t'S 111 Lont.1~111 lor tllt' J:1sL trn )Cars; ancl the!-ic·. it 
ma) _bt• aflcl1·d, \\rre madt· \\1ll111ut :\II) 1·t·fc1·rnrc to 1hc 
,·acn11r r~nt1·u,·l·1·~y. Ought. then. the in<lividual cases 
br·1_11,:_-;l1t f1ll'wnr_tl l;y tlte gl'11lkmen oppo~ctl to \'acd .. 
ualiuu to uutwc1gb, or cnn balance, the contrary C\"i4 
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~ence nhove ad1lucod? Herc again we leave the reader 
to make his own inrerrnc{·. 

U' it should he u1·gcd tit at we ham n1Jt b1·011gltf forward 
the cases opposc<l to yaccinia, it is answered, neither 
have we ad<luced tlie more numerous instances which 
tnake against the var·iolous inoculation. In fart, the un
ce1·taiuty of medical evidence forUi1ls any satisfactory 
co11cl11sion but that which is deduced from comparison 
on a la1·ge anti ge11c1·al scale. 

Jt.woul<l be, howcvc1·, doing injustice to the cause of 
Yaccrnation, to omit the following statC"mcnts from Mr. 
r.r1·yc, surgeon to the Glouceste1• i11f'irma1·y: 1st. "A 
!TI"l'C healthy <lescription of human Ueings docs not ex
J~t! 1101• one nior·e frrc frnm chronic rntancous impu
rJt1cs, than that which suffers most from cow-pock, by 
l'eason of their Ueiug ('mploJcd in daii·ies. 

2d: '~The GJo11ersH•1· infirmary, 011e of the largest 
)ll"ovinc1al hospitals, is situated in a county in which 
accidental cow-pot'k has been prernlcnt from time imme
mol"ial: many hunch-eds among the labouring people have 
hatl the cow-11ock since the cstalJHslimcnt of' that institu
.!ion, ~nd. that m~1·c severely tlian is generally the case 
m a1't1fic1al \'accrnation; and yet not a single patient in 
l1alf a_ centul'y has applied tu the infil'lltary fo1· relief of 
any disease, local or cnustitutionaJ, which he or she im
puted or pretended tu trace tu the cow-pock. And let it 
be repcatr<l aml rcmcmbe1·cd, that the artificial in no 
re~pect ditfci·s from the accidental cow-1rnck, except in 
IJcrng generally less virulent." 

But the most momentous question still remains to be 
d.iscusset~. Does the cow-pork olffonl a pumane11t secu
rity agarnst \'ariolons infection? 

Towards the llecision uf this 11oint it will be found of 
css~11lial conseq11e11cc to re\'CJ't to tlie two ob.staclcs 
\\ lurh we have already stated, as having p1·csented tllem
srlvrs to Dr. Jenm:r in the commencement of his inves
tigation. 

While the reader retains tl1ir.; in minll, he will l'eaditv, 
l\'C think, pe1·ceivc tllc self-refutation containr<l in tiie 
following remal'ks or Ur. Rrl\\lcy: "No oihr1· questions 
arc a<lmissible in vacri11atio11 .than, HaYe tl1c parties 
been inorulateu for tlte cow-pockl Yes. Harn tltcy had 
the sn;::tll pock aftcnrar·d!"? Yes. As to how, when, whcl'r, 
whctlh·t· the cow-pock rook, "a'i gcnuiue or spurious, or 
an~, a1·gumrnts, l.10\' rHr opccious, as pretexts for doubts 
or failur·es, they are c\'nsivc 01· irl'elative to the question. 
They may confound fools, but not heighten the credit of 
vaccinatiu11." 

On this declaration it }ms bee~ forcibly l't'tnarkrcJ, 
that" it would be Jitllc less ahsul'd to tell a j111·y in a 
trial fm· murder, that the only que~tiun was, wl1cthcr a 
J>istol had been fired OJ' not; and that it was of no cunse
quence to enquire \\licthcr it \\.as lua<lc<l with ball, or 
"hrlher tbc suffrrer had died of~ pistol shot." 

After wltat we ha,·r aln·ady slated rc&pcrting those 
eruptions which Uad beeo indiscriminately thought the 
sa1~1c as the true vaccine iliseast·, and of the changl'S 
wl.11rh the cow-pork matter is iisclf susrrptil.Jle of~ we 
thmk. our realln~ will unilc in 011i11ion wi!h us, that the 
questwns rcspectrng thC'. genuine nr spul·ious cow-pock, 
:' the how, the when, and the whe1·c" thP pa1ti1•s were 
1nor.ul~ted, are must mate1·ial points to ascertain, as 
prchmrnary stc1>s to dccisbn res;1ecti11g allrgrd failu!'cs·. 

By thcfurthcrsfatemrnt\\hich will bi:: giHn inlhe se
qurl, it will be pcrcchetl that 1IH .. 1'c :11·c sc,·c1·al circum
stanrcs 11cccsst11•y to tbe prrfN·I ion and ali;.;ol utdy lll'l'
vcntivc power of vaccine inoculation, wlLich it is hJ 110 
mrans unf'air to suppose wc1·c ov1::1'11Jok('d lly, 01· un
known to, t!ic inocuJators at the em·ly p<'riodi:; of tho 
practice. " Dul'ing the years 1799 antl 1800. rncrinu 
inoculation was pcrfol'mcd by i.<'n or twcl \ e tlinu"iantl 
persons who lia<l neHI' Sl'ell the ,·arcinc pustule." (Ur. 
Willan.) Now, umlcr these ci1·cumsta11rt•s, \H ra11n1it 
help a,i;1·ceing with this a11thor th11.t it is t•athcr mattt•r of 
.">UJ'jlrisc tl1at the numl.Jt.•t• or UllSlU..:CCSSful CUS('S has jll'f>r
e<l so rompat·atively small. 

lle1·e it is makt·ial to ohse1·vr, that the majo1·ity nf l11osc 
examplrs '' llirh han. bet·n brnught forwa1"d :u1 t·xnmplr~ 
of val'inlous, afte1· ,·ardnc cliscaSl' 1 ha \'C'. 1Jcc11 attt•11cl1•d '' ith 
so rnuch inrguhu·it~·· that tlwy cannot lie \·11nsic/1•1·l·d a1 
gPnuiur casrs nf small pox. Tlii"i, we think, ltas hPr11 
ren!kl"C'd evitfrnt hy the \'l'l'Y ahll' an1! dispassi'J1Hfr i'X
amiuation nf' Dt'. Wi!ll\n on tlu' Jll·og1·rss anti trr-rui11a
tio11 uf tltr. most formiflable of" such cases as ham oe.:cur
rcd in and about the rnetl"opolis. 

But let it hr granted tu thl·. oppnsrr of ''nrri11atio11, 
that srv!'ral ii1stanccs have lirl'O p1·Pst·ntcd of' 11~~1·/'crt arul 
rrgnlar small pox suhscrpicnt tn the vlrrinr •li-;l'ase, 
cqu::ill~· genuine and l"l'gular·, H yet still !he Jr1111el'i;m 
prartire must mai11lai11 its g1·01111d tl'iumph:u1tly, if it 
can be sliown to be as effect11r1! a p1·cve.ntativl' ol' snrnll 
pox as the ol<l i.noc.11Jali1w, Now we thi11k it h;-is hrt·n 
drl'n4l11stratrfl beyond tht' possiliility of cont1·ttdirtio111 

that tl1c number of autir('nticatcd cases of snrnll l"'X 
after the old innculation, ani.1 even aft.rr a formr1· attack 
of the natural disease, are mo1·n 1111111t'rnu-; in proportion 
than those that are allc.grd with any prouauility of''"' b 
an occurrence after complete \·arrination." Tlic \\l'it('l' 

of the article from \\hir.h we l1a,·c cxt1·arted tl1c aLo,·e 
obsc1·vatio11s, p;ocs on to say: " On the "hole, wt' tliink 
there arc not fewer than twentv l\!stinrt cases ol' hnt••ll 
pox, occuning a secoml time i;1 the same s11hj"d, rach 
of tl1em anthentiratcd far more cum11letcly tliau :111y 011e 
that has Lcrn citrd by 1!1e a1lrc1·sa1·fr~ of rnr.ri11n1inn. 
'Ve aN• pnsuadcd, indcrd. that\\ r sl1all be supJrnrtrd by 
evPry impa1·tial person whn makc·s l1imself master of !110 
whole eviclrncr. in saJing. that tlu 1·e ar·c not so ma11y as 
ten rasrs of small pox. aftr1· pnfcrt Yaccination, 11ro\l:·d 
in such a way as to be entitled to any sort of aHrnlhn. 
Now the metliral council. consisting of almost all the 
great practitiunns in Londnn, liarn reported tlrnt 
' nrady as many }Jc1·sons have br<'n alrrndy vacriuattU 
in this kiu~tlom, as were cvrr i11orulatcc1 fol' the snrnll 
})OX since tht• fir~t i11t1·ot.Jtl<'tion or that }H'aclicc; SO 1hat 
if the two rasca wc1·e rxartly upon a footing. the 1·isk of 
failure seems to Ur at least twice a~ great in the small· 
pox i11or11lation as in that for tl1P. cow-pork.' A11d Jt"t 
\\ho is there in thr prPsent day who thi11ks for a mome:it 
of nl!Pgin.~ possible' insecurity ns a11 ugnmrnt a.~ainst 
Yariolr>r1s inoculation? It mav be incitrnctivr to state that 
this nJ'g11m("11f \U1s howevr1·pusrd ag"rin'it the old at the 
timr of" its i nti·culudion, and u1·grd ururh in the some 
spirit a~ it nn\ .... is agaiust tla~ w·w. llt'. Willan mid 
othrrs, in thrit• rr~prctivc treatisri-i. IHn·e rih'cl nrn11,Y ex
Utnj>lcs of the mode in 1rhi'h tJ1c. ra1folous co11t1·01•cJ'sy 
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was rar.-icc.J 011, a sin~lc oue of which out limits will on· 
Jy permit us to rxtrnc t. 

o I fear· thry may be acco1111trtl physicians of 110 ''alue 
and forgt·r~ of lies, who so confiitently tell us wt1:l.t it is 
impoo..;sil!lc f1u· llw1n to kn 1w, namely. that they who un
drrgo thci1· cxpnimc11t (lhl'.' in 1rulatiun fin· s:n:.il pox) 
a1·J• for PHI' thl'l' ·by s1•r1m·d from any future 1.Lt11t.;l!I' of 
infrrtion." l';.t~C' 18. H.cv. l\11·. Mass<'y's :ist•1·mon against 
tin· da11~f1·11uc; a11d sinful 1)1'articr of iuoculatinn. 

Ai.:-ai11~t the sugg!•!'Jtion of ~lr. Guh1sun, that. although 
tlll' 11:durnl cow-pork may st•cu1·c f'com val'i rJ fous inl'eclio11, 
tlw in•wtdatf'd disca~c way be rnn1·e prl~carious a11d uncc1·· 
tain, \\t' think it of consrquenre to nritice in t!w first 
plar1·, !hat wrn• the vol'inlnus anil varrirw i11ncul<1tion to 
bt> jwl~(·d a11d <·omJMt·rd a pl'io1·i upun the .i;'1·oun1l of ana
lo~:· alu111·. tl1c1 laltt'I' wnnltl have the fairf!:it preten'iions 
to puhlir' Mnfulcnn•, 'l'lie 1rntu1·al and the inoctiiatl•<l 
CO\\-p,1ck, \\l' ha Ye al1·cadJ saic.l, are ingraf'trd upon the 
l!i)"<;jlrm in nral'ly a ~imilar 1nani1t·1·; in tbc instance ol' ''a
rin1ouci infl·r1ion, tlds is 1111t Ilic case. Ful'tl1e1·, the. ,·ac
cint' maltf'1·, wlil'tlin fakrn di1·cctly from the cow, 01· rrom 
thr arm of an i1111culatrtl JH·1·3on. produces an affection 
wbkli ii; 11nt .i;o !;'Cnrrally c.lissimilar as the ingl'aftetl and 
nat11rally recrirrd small pnx; what authority tlieu have 
wr. for i11fl'1·1·i11g tliat the viru5 endngocs that s11erific 
ohange in tlH• lrnman Uody, wliicli the theory ofl\fr. Gold
bOH s11ppos1's? II' tlicn prn1)a11enceof security i3 allowed 
to thr natural (and the ad111i"ision of this, from a ma11 of 
sud1 ability anti candour ns Ml'. Goltlson, is C'xcecdi11gly 
m11teri:1l), WC' rnnnot but suppose it repllgn:rnt to C\'t'l'Y 

JH'inriple of aualngy, to dcn.y it to the i11oculatec.l cow.pock. 
lt i.'i 11ccessa1·y to t·cm:uk, that the cases wliicli have 

bren collcctcil and 1·rcm·dl'd, do by no means SCL'\'e to 
strengthen tl1c s11'>pition ol' immunity fur a given time; 
for the utmost i1·1•<"gultu·ity lias Uecn shown, with 1·cspect 
to the period of va1·iolous snhsequcnt to vaccine in!Cction. 
"The <.:a5ts,'' says DI'. Willan," which I han addure<l of 
ta1foJous r.ru11tiu11, took place without any certain order, 
from fh c.'\ mo11lhf::i to sncn yea1·s ;;\ftrr Yaccination. Ir it is 
said t\1at t hr- p1·1•Ye11ti\'C' l'"" er of the cow- pock ceas('s in 
somr pnsons at the Pnt1 nf a month ur two, while in oth
t1•s it lasts sixty 01· srH11ly yea1·s, according to l11c va
l'irtirs of ro11stit11tio11, tlic a~sm·tion is too rnguc to ad
mit of n11 um;\H'l'.0 

Thl' in11oc11lakfl smal1 pox, when first introduced, was 
limilcd like the vactim~; fi1·st to two, afte1•wa1·<ls to thrre, 
a11d tltcn to fum• JPa1·~i but exp('rien('(' has fully cstaUlish
tfl the fahity of the as!iumptions, and the most de1r1·min· 
r.!l !-Wt•plic no longr1· talks of tempol'Rry immunity from 
'Vtu·i11lnu~ i11ocula1ion. 

To u1·gc tlic ai•g11me11t fu1·thcr against the doctrine of 
partial a11tl limitrfl .t:t•cu1·ily, woul<l be, we thi11k, supPr
fluo11"1: uns1111po1·tr<l by aualogy, and unsustai11c<l Uy fact, 
it fall• mole son. 

We 11nw flronrd to t•xtrnrl from Dr. ''tillan"s t1·eati.sc 
thr rhnrnctel"istics of pe1·fect, a11d mat·ks of spurious, 
\'al"riuntion. 

u Y;lrrin:itinn." say'\ our author, '"is accountrd prr. 
frrt. \\lw11 nre111 IJ 111pli ha;; l.H'rn "arrfully i11sl'1tcd l>e
JMllh t\1r rutirk. i11 n pHs:i u frer from a11y contagious 
fJiq"1il1•1·; a111I h"s 111·od11rrtl ll ... 1•mitranc.,pa1·ent prarl-ro
l1111n1J nsidt•, wliil'h, afh•1· tlH' ninth cla\, i!i eu1To1111tlt>tl 
by a red ar""'la, nud ;iflcnrnrds terminates in a hard 

dark-coloured scab. The form and structure of this ve, 
sicle arc peculiar; its base is ci1·cular, or some\\ hat oval, 
with a 1fomctN" of about fou1· lines on the tenth day. Till 
the e11d of the eight da.y, its upper sul'facc is une\'co, 
being considerably more elevated at the margin than al.lout 
the cent1·c, and sometimes i11dr11ted by one or two conccn ... 
fric fu1·1·ows; but on the ninth or tenth day, the smface 
becomes plane, and in a \'HY few instances, the central 
pa1•t is highest. The margin is turgid, fl1·m, shining, 
and 1·011111Jed so as often to extend alittle beyond the line 
of till' base. 

u 'rhe vesiclt> consists internallv of numerous little cells. 
filled with dear lymph, am] C(;mmu11icating with cacl.J. 
other. The areoia, which is formed round the vesicle, ia 
of an intense red eolaur. Its diametc1· <liffers in <lilfcrcnt 
pcl'srrns, from a. quarter• of an inch to two inches, au<l it 
is usually attended wit'h a considerable tumou1• and hard
ness of the adjoiuing cellular membrane. On the ele
nnth and twelf'th clav, as the areola declines, the surface 
of the vesicle become.., Urown in the centre, and Jess clcaL' 
at th e mugins. The cuticle lhen lH'gins to separate., 
and the fluid in tlie cells gl•at.lually concretes into a hard 
roun<ll·<l seal.I of a t<'tldish-b1·own colour. T'he scab be
comes at length black, contracted, and dry, but it is not 
detached until after the twentieth day from the inocula
tion. It leaves a 1•rrmane11t circular cicatrix, about five 
Jines in diameter, aud a liftlc dep1·essetl, the surfac(' being 
mal'ked with ve1·y minute pits Ol' itHlentatious, tlenoting 
the number of cells, of which the vesicle has been compo.-.. 
scd." 

Such arc the general characteristics of perfoct ''acci .. 
nation. Imperfect vaccination is nnt characterised Uy any 
unifot·m sign or critct·ion, but exhibits in ditf~rent cases 
very i]ifferent avpearances, as pustules, ulce1·atiuns, or 
vesicles of an irregular form. The vaccine 1111stule is 
conoi<lal; it increases rapidly from the second to the fifth 
or sixth day, when it is raised on a hard inflamed base, 
with diffuse 1·cdness extending beyond it on the skin. It 
is usually broken before the cn<l of the sixth <lay, and is 
soon after succeeded IJy an irregular yellnwish-browu 
scab. The redness disappears in a day or two, and the 
tumour gradually subsi<les. 

uVarrination is im11e..tect or insufficient, 1. 'Vhen the 
fluid employed ha~ lost some of its origil\n) pl'opertic!". 2. 
\Vhen tlic persons 1nocuJ<1tcd were soon aften\ ar·1ls affect
ed '' ith any contagious fever. s. When they arc affect
ed at the time of inoculation, with some clwuuic cutane
ous disorders. 

"1. The qua)itic~ of the vaccin~ fluid are altered, snoa 
after the appearance of an inHamcd areola l'Ouml tho ve
sicle; and th.e fluid, a1Ll1ough taken out of a vesicle in tho 
best posoiblc state. may he i11j11re<l by heat, exposure to 
ai1·, rust, moi!:itm·e, and othc1· causes. 
"~' lien ~calt>s arc l'o1·med on1· v~winlous pustules. an cl 

Yarc111t' ves1cks, the matte1· tliry affnrd is often acrid anti 
putrescent; anil if inoculated, it pe1·liaps neither comn1u
ni~alt•s tl~e varrin~ pock no1· the s.mall pox, Uut JH·odrices 
a f.atal <ltsras<"'.' with symptoms similar to thosr which 
ar1s.e ft•um slight wou111.Js l'l'rl'iV<'.il in 1li<:i&rcti11g putrid 
b.ocl1cs. Sl~nulcl U: p11stulrs r<•111a111 entire i ill U1t· twen. 
fit·th c.la~ of e1.'upt1fln. ~nattrr taken from them, l'\'CH at 
~hat period, "111 somrt11nes communicate the llbl·asl' in 
its usual fo1"1D, though perua11s witll consitlcrablc rirn' 
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lence. We are, how~nr, now assured on gnotl autho1·ity, 
that mattrr improperly kept, or the thick matter from 
collapsed and scabl>ing variolous pustules, a11d used for 
the purpose of inoculation, dors not always 1u·oduce tho 
small pox, nul' pn.\'Cnt the future occurrence or that dis· 
c~sc, although the persons inoculated may have had in· 
flammation am.I suppul'ation of the a1·m, and pains in the 
axilla, with f<'\'Cl' and nuptio11s on the ninth or truth <lay. 
In like mamrnr, if the '•accine fluid employc<l is taken at 
a late period, as from the twelfth to the eightce.11th day, 
it dues not always prnduco the genuine CC'llula1· vcsidc, 
but is in some cases wholly ineOltient, while in otl1e1·s it 
suddenly excites a pustule. or ulceration, in 11thers an ir· 
1·egular vesicle, and in others erysi1Jelas. Failu1·cs may 
have l>een occasionecl Uy 1·cpeatedly puncturing or draiu
ing the nsicle, on two or three succrsRiv~ days. 

"2. Eruptive fevers, and other febrile lliseasrs, inter~ 
ferc with the 1wogrcss of the vaccine vesicle. The 
measles, scarlatina, varicclla, typhus, an<l influenza, ap 
1rnal'i11g soon after vaccination, eltlirr 1·~ndcr it ineffec
tive, 01• suspend the action of the virus. 

"3. The cutaneous diseases which sometimes impede 
the formation of the genuine vaccine ' 'esicle, a1·e herpes 
(inclutling 'the shingles, an<l vesicular ring-wo1·m), the 
dt·y and the humid letter, and the lichen; but especially 
the porrigo (or tinea), comprising the rnl'ietirs denomi· 
nated crusta-lactea, area, achores, and favi, 4"dl of whirl! 
al'e contagious. To those should pel'liaps be added th• 
itch and prurigo." 

u The right inference,'' our author in another part of 
]1is treatise obsel'ves, ''from the mistakes or failures, an<l 
from the nicety of vaccine inoculation, is, that those ORiy 
should be inoculators, who have had a sufficient educa
tion, and who have pal'ticularly attended to the subject 
of vaccination." Dr. Will an then goes on to enforce the 
}Jro11ricty of a strict examination, and in dubious cases a 
i·einoculation, of those persons especially who were ino. 
culated between tho 1st of January, 1799, and tho !st of 
January, 1802. 

We are under tho necessity of stating, that in the pre
sent article we have appealed pt·incipally to tho authori
ty of Dr. Will an, nut merely on account of the intrin
sic and universally acknowledged value of such authori
ty; but because this gentleman, being neither an inocu
tator nor a pa1·tisan, cannot fail to l...e acquitted even Uy 
those who are least disposed to liberality of sentiment, 
of being in any measure influenced by the motives 

~~·~::~:dth~~~~<1;:c~~~a~~rssut~~t·i~~~ ~~:1~1~:1i:1~r:~~~~e~~~~: 
position of a learned, sagacious, and most respectable 
11l1vRirian: 

;, The cow-pock inor:ula.tors who have been principals, 
i·rproarh one another as 11ot hadng the genuine matttr, 
or skilful management, of vaccination; each sa) s liis 
brothrr-lahourr1·s in the s~rne vineyard are wrong. If 
the small pox happens after Peter's operation, James, 
Paul, an<l John, aJ"e not at all surprised; if from James, 
Paul, or John, disaste1·s happen, Pete1· says it is what 
]1e exprctcd. Each pretends to somo superinr mystcr·y 
over his l.t1·othcr-vaccinator. Each leader seems to s~y.
Corne to my sliflp; this is the only true booth in the fair: 
that lite new unc-tltis is the only ll'ue one." (Ui·. 
:Mosflry.) 

It would be unjust to conclude without admitting the 
only shadow of justification, which such lauguagl' raa 
claim; namely, the t·qual and perhaps 1wior intrrl'1•t·l•nce 
or medical \\rite r's, 01~ tlie opposite side of thr question. 
We cannot forget the mo(]e in whirh l\lr. Guldsrm'~fintt 
candid and dispas$ionatc iuqui1·y into the merits of vac. 
ci11ation, was replied to by some of tho vacci11;1.tors. 
Surrly par·ty rancour ought at least to be excluded 
from this subject of universal interest. 

[This disease has now been pt·opagatcd for more thn 
tu rnty years, and its efficacy as an antivariolous rcme. 
dy completely established in must parts of tho 11ol'!tl. 

tlbjections to it among profrssional men ma) be said 
to have almost r.11til'cly subsided, and the opposition 111et 
with from the prt-:judire m· ignorance of the lower claH.-;ea 
of society has geucrally given way to the manifest e'·i· 
dence of its Jll'eventhe powers e\'c1·y "'he1·e placed before 
their eyes. Tho bills of mol'tality which ar•· aouual17 
published in many populous cities sufficiently all<'st Ibo 
maguitude or its impol'tauce to society; and in adtlitiua 
to the saving of millions of lives; the pl'C\'t'JltiOll or tb1 
deformity, ant.I loathsomeness of small poxt is enough ta 
induce us tu value Uie discovery of Dr. Jt•n:•er, as per. 
haps without a single exception the g1·cat1'st l>lcssrng 
C\'e1• ro11ferrcd by an in1lividul upnn ma11kind. [e] 

VACCINIUM, the WaoRTLE-BERBY. or· BtLBERRr, 
a ge1111s of plants of the class octandr1a, and ord1·r mo. 
nog) nia; and arranged in the uatural system Ult(h·r the 
18th ort.ler, Uicornes. The calJX is superior~ thP ro1·ulla 
monopetalous: the filaments in~crtcd iuto the rrct·ptade; 
the berry quadrilocular aud polyspe1·mous. Thrre are 
27 species, the most. 1•emal'kable of which arc-: J. Tho 
myrtilus, blark-whorts, wlwl'tle-l>erries, m· Uilberries, 
growing in woods and on b«aths abundant!). 1'bo 
flowers frequently va1·y, with five segments at the rim, 
and with ten stamina. The bcl'l'ics when 1·ipr are of a 
blui.sh.t.ilark colom·, but a singular variety, with white 
berries, was discovered by the duke of Arhol. growing 
in the woods al>out mi<l-way bet wren his two seats of 
Dookeld and Blair. Tho berries have an astringrnt 
quality. In Arran and the Western Isles tlwy are given 
in. diarThreas and dysentaries with gootl rlfert. The 
H1gltlandl'l'S frequently eat them in milk. "hich i• a 
cooling agreeable food; and sometimes the)' make thrm 
into tarts and jollies, which last they mix with whiskey, 
to give it a relish to strangers. They dye a ,·iolet CO• 
lour; but it requil'es to be fixed with alum. The grouse 
feed upon thrn in the autumn. 2. The uligin;isum, or 
great bill>el'l'y-bush, is found in low moist grounds, and 
almost at the summits of the Highland mountains. The 
leaves are full of veins, smooth and glaucous, especially 
on the under side; the benit·s are eatablr, but nut so 
much esteemed as the prrcct.ling; as the} a1·e apt, if eaten 
in any quantity, to give the hcacl-aclte. s. Tho 1•iti• 
idrea, or red whoJ"tk-benics, frt•qurnt in dry placrs, 
in heaths, woods, and ou mnuntaius. The l>eJTics ha,·e 
an acid cooling quality, usrfol to qurnch the tliirnt i11 
fevers. The Swedes are \'f'J')' fond of them madl' into 
the form of a r·olt ut· jelly, which they eat with their me~t 
as an agl'ceable add, pro]H'I' to col'l'cct tlie animal alkah. 
4. Thr oxyrnccw;. cranbrrries, nt•1ss-lwrri··s, or moor~ 
IJerries, frrq11""nt nu peat.bogs. Tile s1a~ks are long, 
slc11dcr, woody, weak, and trailing; the leaves are still', 
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acntcly oval, glaucous underneath, theit· edges tmi1cd 
back, and growing alternate; two or tlu·cc fiow~rs 
gr·ow singly on long rc<l foutstalks out of the extrc1n1ty 
of the llrauthcs; the fluwcr·s at·e red, di\:id··d deeply i11lo 
four acute SL'gments, which arc l'fficctcd quite back· 
wards; the filaments a!'e downy; the anthcrre le1Tugi11uus, 
and longer than U1e fihunents; the bcrric& 1·ed, and about 
the size of the liawlhon1-bcrJies. At Loug-tuwn, on 
the borders of Cuml)CJ'land, they are made so considera
ble an article of commerce, that at the stason when they 
are ripe, ni,t less than 20l. or 30l.'s worth are sold by 
the pour people each market-day for five or six weeks 
togct!Jl'l', "liich arc afte1·,.,.a1·ds disper:;ed over t1ift'crcnt 
p31'ts ul' t.he kiu.;tlom fol' makiug the wcll-k110wn c1·au
berry tar-ts. 

VAGINA. Sec ANATo>J..-. 
VAGINALIS, n genus ol' birds of the order grallre: 

the gencl'it clrnracte1· hi, bill strong, thick, conic-co11vl'X, 
com1u't"Sse<l; the upper mandible coveI'ecJ al.lore with a 
muvc.~al.JJe horny sheath; nostl'ils .small, placed bcfo1·c the 
sheath; tongue above 1·ound, beneath fta1tened, pointed 
at tile tip; face naked, pa.pilluus; \\ings with an obtuse 
cxc·rcsCl'nCe u11del' the 1lcxu1·e; Jrgs stl'ong, four-toed, 
nakcll a littk al.Jove the knees; toes rough beneath, claws 
gruuvetl. Tlicre is but a single species, which inhabits 
New z, alam) 1nd the South Sea blantls, from 15 to 18 
inrl1l'S long, aml fec!Aing on sliell-Hsh. 

VAGRA1''1'8 a1·e di1 id"d iulo tlneeclasses: !st. Idle 
antl i.ll'io1·dcl'ly persons. These, as desc1'ilic<l by the va
granl-act, cousist of' those who th1·eatcn to run away anc.1 
INn-f': tlieir wives and chili.lren to the irnrish. All pe1·· 
suns 1·etm·ning to a parish whu11ce they have been legally 
rr11rnve1l, witlwut Uringi11g a certificate from the pad sh 
to wlnrh t hcJ belong. All who, not having wlwrewith 
to 111aintain thcmsl'i \'CS, refuse to wod~.. All \\ho l.lt:g 
t1lms l'rnm dour to dou1·, 01· in the Stl'eets and highways. 
Likl·wio.;e lhm;c wlio, not using prope1· means to get f'ffi· 
pl'ly111e11t, 01· po!is~ssi11g ability to w01·k, refuse to do it; 
or s1wntl mum·y in alehouses, or in any impl'opcr man
nrr; and by not emplo)'lng a prope1· propln·tion f)f their 
earnings towards the 111aintenancc of their families, suf
fer lhl'm to bl·cume chat·gcablc to the parish. The pu
nblnntut for tht>sc offeun•s is a commit111ent to the house 
of ru1·1·ection, and hart! Llliou1·, fin· an) definite time 11ot 
exrcctltng a munth; the tirpc must be set fo1·th in the 
warr<:1nt of commitment, which must also show tlie au
thority of thr pe1·sun committing. The commitment must 
b" in cu•cution, that is to say, fol' punishmeu t; and be
in;;· <.;o, tlu· justice must make a rccol'd of the condi'tion, 
a11tl ll'lrn'imit the same to t!1c sessions. Any pe1·sun rmt) 
app1·t•llt'nd a11t1 cal'l'y sul'il 11c1·s1ins before a magistrate; 
an1I ii' tlwy resist ur escape, tl11!) shall be pu11isltcd as 
rogues anti \lagi\bo11ds: the rcw;.trtl for such apprehcn
siim is 5s., to bt· paid by the ovr1·scer nf' the Jl<ll'lsh. 

2. Rngucs a11ll \-agabonlis. No info11t under· the age 
of M'H'n yecus can be caHcd a rogur anti \'agalhrnd, lu1t 
&!tall be 1·cmutcU to its place or srttlc1ue111, like other 
)H\llfll'l'S. 

The following is a list of those\\ ho are deemed 1·ogurs 
and rngaltnntb: All pcr1:11111s gathl'r111g alms u11dl'l' 11u·
tt'111kd lo~cs; p('1·so1_1s goiug about as rulkrtors fo1· 11f'i. 
&1111'i or 11.,.,l)itals; k11r1•rs; l>t~arward:,; rommon pla)ns 
not k5ally authorised; nuust!'cls; juggict's; real or in·e-
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tended gypsies; rorfunc-tellers; any persons using any 
sul.ltlecraft to impose upon any ol'his majesty's subjects, 
or }1layi11g at unlawful games, or any "hu l1an~ run 
away and left their wives and child1·en a cha1·gc to the 
pal'ish; all petty chapmen aml pedlars uot autl1U1·iscd by 
law; all persons not giving a good account of themsclres; 
all beggal's pretending to lie sulc..liers or seamen, or pre
tending to go to work in harvest; or illegal deale1·s in 
lotte1·y tickets and sha1·es. And all uth•JI' fll'l'Suns wan
dc1·i11g abroad and begging, shall !Jc deemed rogues and 
vagabonds; the reward for apprelJ('JH.ling such persons is 
I Os. to be paid by the high constable, 011 an u1·<lcr from 
tile justice. There is a penalty ol' 10s. on a constable 
who 1·cfust·s or 11eglects to appl'chc11d them: 

S. 1ncunigil.Jle i·ogucs, ai·e all e11d-gatlicrc1·s, o[fl!mling
agaiust tl1e s1a.t. lS Geo.; which is cullectiug, buyi11g, t'C
ceivi11g, or c~1rrying, any ends of yan1, wcfis, tl11·ums, 
short yarn, ur othel' 1·erusc of cloth or wool cu gooct.... .Jl 
perso11s apprehentled as rogues and vagabonds, and es
caping, or refusing tu go befor·e a justice, or r·efusing.· 
to be cout.luctcd by the pass, or giving a false account of 
themselves on examination, after warning. All 1·1:gurs 
01· vagabonds escaping from tlie house or cnrl'cdion be
fure lhc expiration of the time of their commitment; and 
aH who liave been punished as rogues and. vagalwmls, 
and 1·rpeat the offence. 

'l'!Jei'e is by 17 Geo. II. c. £5, a 11rivy search appoint
ed; anti tile justices 01· two of them four times a year at 
lcaot meet, and command the constables of e\'e1·y ward 
or pa1·ish, 111·opcrly assisted, to make a general seat·ch in 
one uight, anti cause aJI vagrants that shaU Lie founll on 
such i:.carch to be brought before a justice; and two 
justicts, in case such person is charged as a ''ag1·ant, or 
on susvicion of felony, may examiue him; and ir hernn. 
not show some lawful way of getting his li,•elihood, or 
procure bail for his reappearance, nrn.y commit him for 
a cel'tain time not exceeding six daJs; and if, alle1· ad4 
vcrtising his person, and auy thing about him suspected 
to bl· stolen, 110 accusation is lJruught, lie shall !Jc <lis· 
charged 01· dealt with accol'ding to law. All rogues and 
\'agaUonds are examined upon oatli as to thei1· pal'ish, 
a_11d the written ~xarnination signed by them and the jus. 
ttre, and transm1ttt•d to the ses!oiions. 

Tii l' punishn1ent is public whipping, or confinemrnt 
to the. house ol' ~urreclion till 1.1ie 11rxt sessions, or any 
less time; :?nd 1f at the sess11111s the court adjudge 
such prn:;on a rogue a11d vagabond, 01· an iuconigiLle 
t·nguc, tla') ma)' ort1L·1· such rogue or vagabond to the 
lwus~ o! conrc:ti1111 and ha1·d laliou1· fur six months, or 
sucl1 rnconigibll"' rtigu ... • fo1· not lc'is than six months or 
more tl1a11 two .) ean;. and during his conlincmc11t to be 
whippl'cl as l111•y shall Lhink fit. Aud if such rogne or 
vagal..Ju1HI is a male aborn h "'; ~ea1·s old, t~:~ court may 
al'tt!I' hi s cu111iuc-urnut. stutl !um lo be employc)J i 11 Id~ 
rnajl·st~ 's s1·n'iCt': <11\<l if such im·u1Tigildc 1·ng.1c shall 
makl' his escape, u1· oft't:ml a scco11d time, lie 1-ihaH lrn 
ll'i\11;'-'IWJ·teU for s~\·eu. yrars. Alfrr sut..:h \\ liip11111;; or 
co11hn~1r. e11t, lhe JUSt1ce may, lly a paf;S unde1· liis hautl 
(of\\ Inch a duplicate shall be filed at the 11rxt SC!iSious' 
cau.sc him to ~e fOll\' e> ed to tli~ place of liis Ja'it lrg~i 
1·~s1clc.·11cl'. ~1!d 1f th~1t cannot be luund, to th l' place cit' his 
birth; anti 1l th~y arc u11tlt..·1· f'u u1·tl'l"ll ) 4';.\· s ol' agr, and 
hal'c imrcuts hv111g, then to the plate or thcit· a!J~de; and 
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1hc parish to wldrh the Ya.~rant shall be conveyed, shall 
ClllJdoJ him in s1111w wol'li.l1ouse till he gcti some em. 
pin) nwnt; and it' lie 1·el'u~t's to \\Ork, he shall lie scut to 
the h1 111se or corn·ctiun and ha1·tl lal10ur. 

'!'lie gC'nrral tenor of the laws 1·e . .,pccting vagrants, is 
r"Xti·cmcl.) SHerc, and vc1·y justly so; a11tl it is the duty 
of cvrry justice ot' the peace to keep his t.list1·ict free from 
tlii~ dasci, as tliry arc grrat burthens to the parjs!J, an<l 
·wry <.litliculr to be rl'llwn:d. For the Liest account o( 
thl' Y:.tgi·ant-act, \•itlc Huru's Juslicc, vol. 4, a1·ticle 
Yag1·a11t. 

V.\LLIA, a genus of plants of the class and order 
pr11ta11d1·ia dig·) nia. The calJ'X is fi\'e-lt~aved; corolla 
five petall1·d; capsule inrrl'iul', one-celkt.1, many-seeded. 
'l'h(•! e is one species, a he1·b of tlic Cape.. 
VAL.A~TIA, a genus or plants in the order mourecia, 

of tlic class )HdJ!-;amia, and in the natural system ar. 

~·c~~:;~~:/~~1~r ct~J~ :; l ~~1~r~c~::~,~~e i:s~~:·l\~.7i~:~~·alo·~~~e1;a~~ 
fou1·-pa1·ted; the stamina four, with small ant/Jerre; the 
hci-mapl11·o<litc Ho\\ers have a pistilJum with a Jarge ger
rnrn, a bifid St) le the lt•ngth of the caJyx, and one seed; 
the pistilla of the male Howe1·s at·e hardly tliscer·nibte. 
Thl•1·e an~ 9 species, only one of which is a native of 
Il1·itai11, the cruciata; tlir. stalks of \\liich a1·e squal'e, 
tile wlwlc plant hai1·y, the leaves oval and vcrtic1llate, 
fou1· in a ''hod; the tluwers a1·e ytllow, and grow on 
slrnrt (Jl'du11dcs out uf the alre of the leaves. Ti.Jc 1·oots, 
Jik1• those of tha galiu111, to which it is neal'iy related, 
"ill 1h c red. It is astri11ge11t, au<l was once used as a 
"\'ll)H('l .. al'\', 

VSL~NTINIANS, in church history, a sect of chris
tian h1·1·l'ticls, who spnmg up in the secoml ce11tu1·y, and 
\Vl'l'C Sil railed rrom tl1eil' leader Valc11t111us. The va
h·ntinians we1·c only a branch of tl1e g11ostics, who rea
lized or pt.:!':ilHJilicd tile l1lato11ic itlca!i concc1·ning the 
Dt·ity, wh11m tliry rallctl l'lel'oma, or· plt:nitu<le. '!'heir 
sn;tcm \\as tliis: the nr~t pl'inciplc is llylhus, i. e. depth, 
,;hiclt remained many ages unkno\i.'n, having with it 
E1111or, or· tliouglit, and 8ige, 01· silence; from these 
sprun.~ the NoHs, or intd1igencc, which is the 011ly son, 
etpial tu, and alo11c capal.Jlc of cumprehendi11g, the By
thus; the siste1· nJ' Nous they called Alctheia, or truth; 
allll tl1t·se ronstitutc<l tile tit'~t quaternl1y of reous, which 
\HTC thl· source and cJJ·igimtl of all tlie rest; for Nous 
a111I Akthcia producetl the worl<l and life, ami from these 
twn proceeded 1JJan aml the church. But lrnsitles these 
eiglit pri11dpal reous, tl~erc w~1·e twe~1ty-twu mor_e, th~ last 
of "liich, caikd Suph1a, bc111g tl~:;1ro11s to arrive at the 
kn<rn letlge of B,\ thos, ga,·e he1·~elf a gl'eat deal of unea. 
si11rss, wllirh CJ'eate<I in hrr augt.'l' and foal', of wl11ch 
was hm·11 111atte1·. llut the Horns, ur lrnu11dcr, stopped 
her. pn'sc1·n:•U lier in tlie Ph·roma, and 1·e~tor~tl het· to 
JH'l'frt'tio.o. s.,pliia then produced the Cl.u·ist anli ~lie 
ilcily Stuf'it, \\ liicli Uruuglit tl1e reons to. tlieu· last pei·lrc
t.1111, and made e\ery one of them contrLlrnte theil· uLmust 
-.:1 l'or111 th•' Sa\ i11ur. Iler EnlhJnwse, in· tl1011.i.;ht, Uwel
li11g m·;,u· the Ple1·0111a, prtfrcte<l bJ tile Ch1·1st. pro .. 
tlurc,\ C'rel'J thing that 1s in tl1e world, bJ its divers 
1rnssio11c;, The Clil'ist sent into i1 ll1r Saviour, acrnm
panil-d wi•h angd:-;, '' hu ddi''('rf'<l it from its 11assions, 
\\. tlmut anuihilating it; and thence was ful'med cot'porcal 
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Y.\LERL\XA, a genus of plant.•, of the dnss frian. 
t1ri;.t a111l or1kr mnwigp1ia. and in thr natural s~"h'RI 
an;uigt·d undl'r the 48th or·flrl', ng~rt':!:ptre. Tlwrt.> is 
hartll) any ral)x; the eornlla i':i 1t101111petalous, ~iUl.wua 
at the Ua-.r, situated abovt>: the !;l'l'llll'n; ll1<'t't~ is 01111 
one set•<!. Tlirrc arc 31 spN·ii·s, only fr>11t' of which nre 

~ 1~~1i "~r~~oJ i~i~-i~ ~1i ~i· 1 ~1l;t'~~lc~!:; ~~ is/i,:.111~~;111~~:::~ii'11~ \l~r ,:~~'.~.'::·;~ 
'l'lic J'ont of thi!-l plant is perrunial; till' stalk iii up1·i.~ht, 
smont!J, cha11nclkd, rournl, h1·a11clicd, and 1·ist·~ from lwo 
to fou1· frl't i11 llt'ight; the lra\'C's on the stl'm arr Jtla!'cd 
in pail·s upon shol't b1·m:tl !-.ht arlis; tl1ey are compr,st•tl of 
several lance-shaped, llill'lialJy ilrntated, reint•d, l'hno11tb 
pinnre, \\iii! an o<ld one at thu cud, wldd1 ic; tht• la1·gcst· 
the flo1·al !raves al'e spear.sliapecl and pointed; tlH• How~ 
ers arc snrnll, of a \\ hitP or p111·plish colc111r, and trrmj. 
natc thC' slcm and l.>1·a11clics in liH',t;-C ht.nd1t•s. It il•iw .. 
e1·s in J uneJ aml cummo1il)' gl'ows about ilctlgc,!j and 
\Y<XH.Js. 

b Y1 ~,.ii~ ci~~~1~1;(i!c!c~oti~i~ ~~'(';1 ::,~ l~ ~:~~~~~·i~11~~ ~n ~~ "~.~~~·~t 
was li1·st U1·uught i11to estimation i11 co1wulsiH ntfeclia11s 
by Fal>ius Colurnna, \\ho r<'latcs that he CtJl'l'd Iii ms ·If u{ 
an cp1kpsy liy the l'Oot of tliis pl.rnt; we an~ t11lrl, IPlW· 

ever, tb~1t Colum11a sutfr1·r<l a nfopse of tlit• di,,01·1l1•r; 
and no Ju1·thcr accou11ts of tlm l'llicacy of rnluian in 
cpilrJ1S)' followed till tho~e puUli<:ihl·d llJ Dnminicu.li! Pa. 
na1·ulus fil'ty yeal's aftCl'\'r<u·lls, iu "hich thee cases of 
its success a1·c given. 

Tl1c atlvantages said to be tlel'ivcd from this root ia 
epilepsy, causetl it to be tried i11 sen,.ral otlirl' ru1Jl
plaints termed 11en'ow3~ p:1rticularly those p1·olli1rrd by 
incrca"lcd moUility a11d 1nitabilit) of tl1e nenous s_,1;trm, 
in wlii.ch i~ has lrne11 found highly scniceal.llc. lfrrgius 
states Its \' Irtues to Lie antispasmodic, rli<tphorctic, CID• 
menagoguc, Uiuretic, anthchnintic. The l'uot in irnb. 
~taucc i!-1 most effcctu~.I, :mil is usually givrn in 1111wdrr 
from a SCI'll[Jle tu a drachm; its unpleasaut tlar1rnl' may 
be c:oncraled by a small a(l(li'iio:11 ol' mace. A ti11cl11r1· of 
vale1'ia11 in pl'oof spi1·it and in \'olatile S)Jil'it is urrlrrrd 
i11 the L1111dun Pl1a1·nrncnpc.cia. t.:ats a1·p vu•y f'ontl ur 
the smrll or this root, anU M'rm tu lJr int.1xirak1! by it. 

VALLISNl<.:RIA, i11 lrnta11y, a genus ol th« cli<l'<ia 
c..lia11<11·ia class of plant';, \\Jlh a n1111111pdal1iw• tripartite 
fiuwer; its fruit is a loug, CJliudracc•ous, and 1111Lor11l;1? 
capsule, containing nu1t1c1·uus o\"al sceJs. Thl•re 11re 
t\\o spr1 it•s. 

VAL\ .E, in h)tlr:wlics, pnt•11matirs, &c. is a kiml nf 
lid or co\·e1· io a LulJt·, \ t'S·-<'I, or 01 ihr1•, 1·n11frind 
to r.p.•n one \\a)'; but whirh. tl11• n1u1·e f•,JTilJI)' it is 
}H'f'Ss1.:d the othe1· \\ay. tht' dus1·1 it sb111~ llil' :IJHTlurc, 
like tlic d .. pjkl' uf a Udlu\\S: so li1at it eillll I' ailn,ito.; the 
C.!lll'a111·c of a fluid i11to the tuhr. n1· vr!-.!wl. a11d JH't'\l'fllS 

its l'l'lurn; or 1u:1·niit& it to t"S( ap1', and IJ1'eH11ts its re
entl'a11rr. 

Vahes arr of grrat w;" in thr air-pump, ~ncl otllt"r 
win1l.macliines; in wlii<"h tllr) arc usuaJI_, 111•Hlt• 11f l>i' n·s 
of' UJa<ld<·1'. Jn hJdl'a1dic e11~i11rs. ;:s tl1t· e111boli nr 
Slit kt•ts of punips, tlwy al'l' 11111sll) 111' st1·011gJc.at!Jrr, of 
a 1·uu11<l fi:;111·1-·, and 1i11"d to ~liu1 lhf' HJH'l'tt11l'& of the 
banels 01· pip's. So111rlim1· . ., tl!r)' an· matlr cir two 
J'ourid pit•vs of l<•rttl1C'I' 1·1u /u..,1 d Ii~ l\\ ·.·1 11 I\\,, ot i,• 1~ of 
brasa; J1a\ing f.lhcn; 1>cri.1>rauu11s, nbidJ are cun1·rd 
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with another piece of brass, moveable upwards anti do11:n· 
war1b, on a kind of axis, wl11ch goes rhrougli thr nml
dle of them all. Somrtimes thry arr mat.le of br·ass, 
cot1•rrtl onr ''ith lrather, and furnished \\ith a fine 
spring, which gives way upon a force applied against it; 
but upon the ceasing of" that, ret111·11s the vah•e ovel' 
the apt>rlu1·e. See Pu~P, and liTDRoiTATICS. 

VALVE, in anatomy, a thin membrane applirtl on se
veral cavities and vessels ol' the b1)dy, to afford a pas
sage to certain humours going one way, and prevent 
their rrflux towards tl1e plaro whence they camr. 

VAN, VANT, or VAUNT, a term t.lerived from the 
French avant, or avaunt, signifying brfore, or fore
most of any thing; thus we Bity, the van-guard of an 
army, &c. 

VAN, in sea-language, denotes the foremost divi8ion 
of any naval al'mamrnt, 01· the part that usuall} leads 
the way to battle, 01· advances first in the order of sail
iug. 

VANDELLL<\, a genus of plants of the class 
didyuamia and order angiospel'mia. The calyx is 
quadrifid; tlw corolla 1•ingc11t; the two exterior fila
ments [H'occt·d from the disc of the lip of the co1•01la; the 
anthe1•re are connected; the cap.rnle is uni10C'u)a1· and 
polyspermous. The1·e a1·e only two speCies kno.,•n, the 
diffusa and pratensis. 

VANE, in a shi1i, &c. a thin slip of some. kincl of mat
ter, placed on high in the 011rn air, turning easily round 
on an axis or spindle, and veel'ed about by the wimJ, to 
show its direction or course. 

VANES, in mathematical or philosophical instruments, 
arc sights made to slide aud mo\'e upon cross-sfa\'es, 
fore staves, quadrants, &c. 

VANGNESlA, a ge.1111• of plants of the class and 
orde1· pcntandria monug) nia. 1'hc r.alyx is five-toothed; 
corolla. tube globulal', with a hairy throat; stigma bi
lamt'flatc; bcny infel'inr, four or five-seeded. There is 
one sp1·riP~, a tree of China. 

VANILLA. See EPIDENDRUM. 
VA POUR. S<'e EvAPORA'rJON, an<l FLUIDITY. 
VALUABLE, in geomety ancl analytics, is a term ap-

plied by matlwma.ticians to su1 h quantities as are con
sidrred in a va1·iabl11. or changeable state, cithel' increas
ing or dNTeasing. Thus the abscisscs and onlinatcs of 
of an ellipsis, 01• ot/i(•rcnrvc liuc, arcvarial:tlt'quantitfes; 
because they vary 01· cluwge thril' magnitude togcthel', 
tl1c one at the samr tinw ''ith the other. .But some 
quantities may be variable by thcmselvrs alone, or wl11le 
those conuccted with them an· constaut; as tl1e abscisses 
of a parallelogl'am, whose ordinates may be con.-;idered 
as alJ rqual, at11.I tl1ct·efol'e constant. Also the t.Jiametct• 
of a ci1·dP, and !he pal'amrter of a coni..: section, at·e 
constant, "llilc thcil' absciSSPS ar(' variablo. 

,. a1·iahlc quantities a1·e usually de1101<d by the last let
ters of tlie alphabet, z,.y, x, &<.:.; wl1ile the constant ones 
IJ't' t.Jenotctl by the frat.Jing lctlns, a, IJ. c, &c. 

Some authors, instead of variahlr anti <.'onstant quan
titi1·s, use the trrms ilurnt and stable quantilics. 

The indefinitely small <1ua11lity by \\hich a variable 
quantity is continually inneased 01· drct'eased in very 
small po1·tions of time, is called the diH"nential, OI' i11cre 
h)Cnt 01·decrcment. Anrl tl1e rate of its inl'l'ease or de. 
fl ease at auy t>oint, is called its flux ion; while the variable 
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quantity itself is called the fluent. And the culcula
t.ion of these, is the subject of the new method us ditfcrcn
tiali~, nr doctrine uf Uuxions. 

VARIANCE, in law, signifies any alteration of a 
thing formerly laid in a plea; or where the decla1·atinn 
in a cause t.Jitfers from the \nit, 01· from the deed upon 
which it is grounded. 2 Lit. Ahr. 629. 

If there is a variance between the declaration and the 
wl'it, it is error, and the writ shall abate. And ii' there ap
pears to be a matel'ial va1·iance between the mattr1· plea<l· 
etl, and the manner of pleading it, this is not a good plea; 
for the manner and matter of pleading ought to agree itt 
substancet or thel'C will be no certainty in it. Cro. Jae. 
479. 

VARIATION, in geography and navigation, is tho 
deviation of the magnetical needle, in the 01al'ine1·'s 
compass, from the true north pnint, towards either the 
east or west; 01· it is an arch of the h1H'izon, intercepted 
between the meridian of the place of observation and 
the magnetic meridian. See MAGNETISM. 

V A..RU.TION, in astronomy. Th~ variation of th& 
moon, called by Bullia<l the reflection of her light, is the 
third inequality observed in the moon's motion; by which, 
when out. of the quadratures, her true place differs from 
her place twice equated. See ASTRONOMY. 

Newton makes the moon's variation to arise partly 
from the form of her orbit, which is an ellipsis; and 11art
ly from the inP-._uality of the spaces which the moon de .. 
s~ribes in equal times, by a radius drawn to the earth. 

1'o .find the g1·eatest -variation. Obsel'VC the 1110011's 
longitut.Je in the oct3.nts; anc.1 to the time of obsel'vation 
compute the moon's place twice equated; then the differ
e11ce between the computed and obsel'l'ed iilace, is the 
gt'Catest va1·iation. 

Tycho makes the greatest variation 40' so"; and Kep ... 
ler makes it 51' 49". But Newton makes the greatest 
vat'iation, at a mean distance 1.wtween the sun and the 
earth, to be S5' 1011

; at the other distances, the greatest 
vuiation is in a ntio compount.Jed of the duplicate ra ... 
tio o[ the times of' the moon's synotlical revolution di
rectly, and the triplicate ratio of the distance of the sm1 
from the earth invel'sely. Anll thcrel'ore in the sun's 
apogee, the g1·eatest variation is S31 141

', and in his peri
gee 37' I l 11

; provided that the ecceutricity of the sun is 
to the transverse semitliametcl' of the orl.Jis magnus, as 
16-}t to 1000. Or. taking the mean motions CJt' the 
moon from the sun, as tbey are stated in Dr. Halley's 
tables, then the g1·eatest variation at the mean distance 
of Orn earth from the sun will be 35' 111

, in the apogee 
of the sun 33' 27 "' and in his 11e1·ige{' 36' 51 ''· 

VARIATION of c1i,1·-vatu.re, i11 gcometr-y 1 is used for that 
inequality or change\\ liich takrs place in tl1e Clll'VaturO' 
of all cu1·vcs except the circle, by which thl'ir c111·vature 
is lllOl'C 01· less in different pa1·ts of thc111. And this va ... 
:'i,~!'."n constitutes the qualit~ of the rurvatul'e of any 

Sir Isaac Newton makes the imtox of the inequality, 
or varrnti?n o~ Cul'\afun~, to lJc the ratio uf the fiuxiun 
of the radius ol rnrvatu1·c to tbc fluxio11 of the curve it
self; an~ Macla111·in, to a~oid tlic prrplcxity tliat <h ffe-
1•e11t nutious, cunr1t'cted \\1th the sanu• trl'ms, orcasions 
to learners, l~as at~opt~tl tl1c same dt'fi11itio11; IJut hl' sug.
gests, that tins ratio gives ~ather the val'ialion of the ""Y 
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of curvature, an<l that it might have been \ll'O]ler to 
han~ mcasurell the va1'iation of curvature rathel' by the 
-ratin of the fiuxion or the curvature itsrlf to the 0.uxion 
of the curve; so that, the curvature being inversely as 
the radius or curvature, and consrquently its fluxion as 
the fluxion ol'the radius itself11irectly, and the square of 
1hc l'adius inversely, its variation would have been di
rectly as the measure of it according to Newton's defini
tion, am! inversely as the squat•e of the ra<lius of curva
tnl'e. 

Accol'lling to tliis notion, it would have been measur
ed by the augle of contact contained by the cu1•ve and 
circle of cul'Vaturc, in the same manner as the curvature 
itself is measured hy the angle of contact contained hy the 
cu1·vc and tangent. The reason of this remark may ap
llear from this example: The variation of curvatu1·c, 
acco1·di11g to Newton's explication, is uniform in the 
logarithmic spiral, the :ftuxion of the radius of curvature 
in this figure I.mint; always in the same 1·atio to the tlux
ion ol' the curve; and yet, while the spiral is produced, 
though its curvature decreases, it never vanishes; which 
must appear a strange paradox to those who do not at
tend to the import of sit· Isaac Newton's definition. 

The variation of curvature at any point of a conic 
section, is always as the tangent of the angle contained 
by the 1liamoter that µasses through the point of contact, 
and the perpendicular to the curve at the same point; or 
to the angle formed by the diameter or the section, and 
of the circle of curvature. Hence the variation of cur. 
vature vanishes at the extremities of either axis, and is 
g1·catest when the acute angle, contained by the diame
ter ~assing through the point of contact and the tangent, 
is least. 

'Vhen the conic section is a parabola, the variation is 
as the tangent of the angle, contained by the ri!l;ht line 
drawn from the point of ·contact to the focus, and the 
perpendicular to the curve. See CURVATURE. 

From sir Isaac Newton's definition may be derived 
practical rules fur the variation of curvature, as fol
lows: 

L Find the radius of curvature, or rather its fluxion; 
then divide thi• fluxion by the lluxion of tho curve, and 
the quotient will give the variation of curvature; exter. 
minating the fluxions when necessary, by the equation 
of the curve, or perhaps by exprrssing their ratio by help 
of the tangent, or ordinate, or subnormal, &c. 

~3 ~· 
2. Since -,-. , or --;:-(putting x = 1) denotes the ra-

- xy -y 
cl.ius of curvature of any curve :%i, whose absciss is x, and 
erdinate y; if the lluxiou of this is divided by x, and x 
and ,;; are exterminated, the general value of the varia-

tion will come out - 3~'y• + Y C 1 + Y'); then, substitut-

i/• 
ing the values of y, y, y (found from the equation of the 
curve) into this quantity, it will give the variation 
sought. 

Ex. Let the curve be the parabola, whose equation is 

..x = !J'· Here then 2yy = ax =a, and y = ~; hence y 
.!} 
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-m1 -aa ·' -Saaif Sil' 
~ £yy =. 4ljl' and y = 2y;- = 8?. TIJererort, 

-S;JY'+y(\ +Y,) =-:Jy+~x I +i;• = ~+~ 
Y' y' 2y by• 

x (1 + {fjyl x 
1 ~;• = ~· the val'iation sought. 

VARIOL.E, the small.pox, in medicine. See lits. 
DI CINE, and. v .!CCINATION". 

VARN !SH, a thick, vi.scid, shining .liquor, used by 
1rnrnhws, gilders, and va1·wus othc1· ;\l't11icers, to gi\r a 
gloss and lustre to theil' works; as al"io to defend theiu 
from the weathel', dust, &c. See RESINS. 

pe~i~~:a\~r1~%~~he~~f~~te t~1!1:"c"t~~~' ~'.'1? tl~~l~~~i~~r~:; 
wood and mrtals arc varnished to defrnd them from de
cay and rust. 2. It must resist watc1·; l'or otlirt·\\IS(' the 
elfcct of the varnish could ll'Jt be!Permancnt. 3. It oughl 
not to alter such colours as are intended to b(' p1·1•sc1·,cd 
by this means. It is necessary, therefore, that a vannsb 

~~~l~~~t b~e!!f1i1i ;~;:;d~~ ~~~i~Ji>;:,adtl~a'~e;·t t!'1~u:1l;~r~~:t 
crack or scale, and that it sl1ou)d resist wat<'I'. 
. Resins are the only bodit~s that poc,;sess these proprr .. 

tt.es, conseque~itly they must form the basis of ever)' var .. 
msh. For thrs purpose, they must be 11it1snlvcd, as mi
nutely di\'idecl as possible, and combined ill surh a roan• 
ner, that the imperfections of tho<i• that might bedispua. 
ed to scale, may be cu1·1·ected by others. 

Resins may be dissolved by three agrots: t. by fixed, 
01: fat oil; 2. by volatile, or essential oil; 3, by spirit of 
wrne. Accordmgly we have three kinds of "arnish; fat 
01· oily va1·nish, essential oil va1·nisli, and spirit varnish. 

These agents are of snch a natut·o as either to dry up 
and become hard, or to evaporate and lly off', leaving the 
resin fixed beliind. 

Varnishes should be carefully kept from dust, and in 
very clean vessels; they should be laid as thin and t•veo 
as pnssible with a large tlat brush, taking care to lay 
the strokes all one way. A warm room is best for ,,.ar .. 
nishing in, as cold chills the varnish, and prevents it 
from lying even. 

Varnishes are polished with pumice.stone and tripoli, 
The pumice-stone mu!it be rrduc.~11 to aver)' fint>puwdt.>r, 
and p11t upon a piece of serge moistened with water; v. ith 
this the varnished substancr is to be rubbPd '"lually and 
ligl1tly. The tripoli must also be ri·dure.d to a fine pow
der·, and put U];Jf.)ll a dean woollen cloth moi-;fl•ned with 
olive-oil, \\ ith which the poli~hing is to hr pe1·formrd. 
The varnish is tht>n to I.Jr wipt•tl ~·ith soft linen. and, 
whrn quite dry, cleaned with starch, !"JI' bpanish "hite, 
and rubbed with the palm of the l1a11d, or "itb a linen 
cloth. 

Fat oil "()arnisli. FixrtJ, or fat oil, will not rvaporate; 
no1· will it become d1·y of itself. To make it c!ry. it must 
be boiled "ith metallir calrr• or oxides. L•lloar~e i1 
generally usefl for· this purp11s1•. Oil ~n prrpan•tl is ralll'd 
drying.oil. To acrHerate the dl'ying .,foil val'llish. oil 
ol' turpentine is addc:>tl. 

Gum-cnpal, and am her, are the suhstances prinripallJ 
rm ployed in oil ran1i!-i!1t>s; the cop;l;I being \\ hitest, ia 
nsed fat· nmishiug light; the al!'ber fo1· datl• colours. 
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It is best to dissolve them befol'e mixing them with the 
oil; because, by thi1:1 mran~, they al'c in less <langer of 
beil'J; scorched, and at the same t imr the va1·nish is more 
beautirut. They should h1 • mdtcd in an i1·on pot over 
the fire; they arc in a propc1· sr.at<: f.11• r·ccciving the oil 
l\'hen they girn no rr:sistrnce tu tlw iron spatula, and 
Wlu>n th1•y l'Ull off from it 1lrr1p by drop. 

To make oil vai-niih. pnu1· four, six, 01• eight onnces 
of dryin,; iii am1111g sixteer1 ounres of melted copal, or 
amher, by littl" and littlP, ro11 ... ti:i.ntly stit·ring the ingre· 
dients at the same tii111~ with the spatula. When the oil 
is well mixed with the copal or amber, take it off the 
firf'; and when it is prdty C'ool, pour in sixteen ounces 
of the e.;sei1ct.' ot' Vim .CC>. tut'pcntine. After the varnish 
is made, it shuuld hr p:u.1:-:ied through a linen cloth. 

Otl varuishrs bl'conw 1hick by k.Peping; but when they 
are to be ust•d, it is only necessa1•y to pour in a little 
V1•nir·r tuq1rntinP, and lo put them a little on the fire. 
Lt'"i"I tttrpenline: is uerrs-;uy in summer than in winter; 
too mnrh oil hin lrrH tl1e va1·11ish from drying; but when 
to11 l1tllt· is u"ied, it nark13, aml does not spread propel'ly. 

B1ru;k ,,arnishe.'l .for coaches and iron~work. This var. 
ni"h is i..:omp11<:-.t•cl of asphaltu111, resin, and amber, melted 
se11arafl'I). a111! aftnwat'ds mixNl; the oil is then added, 
and afterward~ the turpentine, as directed above. The 
usual proportions al'e, t'' elve ounces of amlJer, two of 
&SJlhaltum, six of oil, an1l twelve of turpentine. 

Jl -vaniish for 1·enllcring silk water and air-tight. To 
render the linseed-oil drying, boil it with two ounces of 
eugar of lead, and th1·ee ounces of litharge, for eve1·y 
pint of oil, till the oil has dissolved them; then put a 
pound of birdlime, and half a pint of the drying-oil, into 
a pot or iron or copper, holding about a gallon; and let 
It boil gently over a slow cha1'coal fire, till the birdlime 
eeases to crackle; then pour upon it two pints and a half 
of drying-oil, and boil it for about an hour longer, stir
ring it off en with an iron or woodrn spatula. As the var
nish, in boiling, swells much, the pot should be removed 
from the fire, and replaced when the varnish subsides. 
While it is boiling, it should be occasionally examined, 
in ordr-l' to determine whrthel' it has boiled enough. F'o1• 
this purpose, lake some of it upon th• blade of a large 
knife, and after rubbing the blade of another knife upon 
it, separate the knives; and when, on their separation, 
the varni•h brgins to form threads between the two 
knives, it ha• boiled enough, and should be removed 
from the fire. When it is almost cold, add about an equal 
IJUantity of spiril of tu1·pentine; mix both well together, 
and let the ma<S rest till the next day; then, having 
wa1·med it a little, strain and bottle it. Hit is too thick, 
add spirit of turpentine. 'l'his varnish should be laid 
~P•m the etoff when perfectly dr>, in a lukrwarm state; 
a thin coat of it upun one side, and, about twelve hours 
al'trr, two other coats should be laid on, one on each 
aid~; and in 24 hours the silk may be used. 

,lfr. Bilrnchr.rd's -varnish Joi· afr.ba/loons. Dissolve 
~lastic gum (raould1our. or hdian l'lli>la•1·) cutsmalJ, in 
firr limes its weight ol' spil'it nl' tm·pentine, by keeping 
thr1n so111e da.)S tngl"thc1·; fhcn boil one ounce of this so
lutiun in t•ight OUlll'l'S of th·ying limrned-oil for a fow llli• 
rrnt1·1t, and strain it. Usr it wa1·111. 

Estential oil l.,aruislt. Tho t>ssential varnishes consist 
e(' a AO)Utitin of l'P~in in nil of l1JrDeUtine, Qt Othel' CSS6ll: 

tial oil. This varnish being applic<l, the tu1·peuline evn 
porates, leaving the resin behind. They are commonly 
used for pictures. 

Spirit -varnishes. When resins are dissolved in alco
hol, commonly called spil'it of wine, the val'nish dries 
very speedily, but is subject to crack. This fault is COi'· 

rer.ted by adding a small quantity of oil of turpentine, 
wl1ich renders it brighter, and less brittle when dry. 

To dissolve gum.copal in spi?"it ef wille. D issnl ve half 
an ounce of camphor in a pint of alcohol, or spirit o[ 
wine; put it iuto a circulating glass, and add four ounces 
of co pal in small pieces; set it in a sand-heat so regula
ted, that the bubbles may be counted as they rise from 
the bottom; and continue the same heat till the solution 
is completed. 

Camphor acts more powerfully upon copal than any 
other substance. If copal is finely powdered, antl a small 
quantity of dry camphor rubbed with it in the mortar, 
the whole becomes in a few minutes a tough coher-ent 
mass. The process al.love dcscrilrnd will dissolve more 
copal than the menstruum will retain when cold. The 
most economical method will therefore be, to set the ''es
sel which contains the solution by for a few days; and 
when it is perfectly settled, pour off the clear varnish, 
and leave the residuum for a future operation. 

'l'his is a very b1·ight solution of CoJlal: it is an excel
lent va1·nish for pictures, and may perhaps be found to 
be an impro\'ement in flue japan works; as the stoves 
used in th·ying those articles may drive off the camphor 
entirely, and leave the copal pure aud coloudess upon 
the work. 

J1. 'VlLrnisli for wninscot, cane-clwirs, itc. Dissolve in 
a quart or spirit of wine, eight oWlnces ofgum-sandarach, 
two ounces of seedlar., and four ounces of resin; then afld 
six ounces of Venice turpentine. lf the varnish is to 
produce a red colour, more of the lac and less of the 
sandarach should be used, and a little dragon's-blood 
should be.added. This varnish is very strong. 

.11 -varmsh /or toilet-boxes, cases, Jans, ~c. Dissolve 
two ounces of gum-mastich, and eight ounces ofgum-san. 
dararh, in a quart of alcohol: then add four ounces of 
Venice-turpentine. 

J1. 'V&rnisli for "Violins, and otlw· musical instruments. 
Put four ounces of gum~sandarach, two ounces of lac, 
two ounces of gum-mastirh, and one ounce of gum-elemi,. 
into a quart or alcohol, and hang them over a slow fire 
till they are dissolved; then add two ounces of turpentine. 

Varnishjor employing -vermillion for pciinting equi
pages. Dissolve in a quart of alcohol six ounces ofsan
darach, three ounces of gum-lac, and four ounces of 
resin; afterwards add six ounces of the cheapest kind of 
turpentine; mix it with a p1·oper kind of vermillion when 
it is to he used. 
. f!eed-lac.-varnish. Take spirit of wine, one quart; put 
1t 111 a wide-mouthed bot1l.e; add to it eight ounces of 
seed-lac, that ·~ large-grarned, bright, and clear, f1•ee 
from dirt and slicks; let It s.tand. lwu daJs, or Iongt·1·, in 
a "ar~ place, oftrn shaking rt. Strain it through a 
flannel mto another hnttle, and it is fit for use 
. Shell-lac -varnish. .Take one qua1·t of spir·lt of wine, 

eight 01!11ce~ of the thmnest and most tra11spaa.,·11t shell
Jac, .wh1cb, 1f melted 111 the flame of a _candk, will dr;. ·,T' 
out m the longest and-jj.ncot hair; w~ ruulshali.e lbtse to-
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gcthcr, nml lct them stand i11 a warm place for two tlays,.. VAULT, in architecture, an nrched roof, so confioiy. 
and it is 1·rady for use. This \'arnish is suftet• than Lliat cd that the stones \\ hiclt foi·m it sustain carh othrr. 
which is made from seed-lac, a111l therefol'eis not so use- Vaults are, on many occasions, to be p1•cfcl'l'et.l to soffits 
ful; but may be mixed with it for vamishing wood, &c. or ceili11g!=:, as they give a gt·eater height and ele\'atiun 

White ~·arnish for clockjaces, .re. 'fake of spiri.t of and are besides more fil'm and du1·ablc. ' 
" 'ine (highly l'Cl' lilied) one pint, which divide into lour Safmasius obse1·v<·s, that the ancients had only three 
parts; then mix one part witl1 half an ounce of gum-mas- kinds of vaults. The first was the fornix, made cradle. 
tich, iu a phial; one pa1·t of spil'it, and half an ounce of wise; the second a testudo, i. e. tortoise-wise, which the 
gum-sandarach, in another phial; one part of spit·it, and French call cul de four, ur oven-wise; and the third con. 
balf an ounce of the whitest parts of gum-bcnjamin. cha, or trum11et-wisc. But the mode1·ns have subdivided 
'l'hen mix and temper tbem to your mind. 1t would not these three sorts into many more, to which they have 
be amiss to adU a little bit of white resin, or clear Ye- given different names, accorclin.~ to tllt'il' fig111·cs aod 
11ice-turpentinc, in the mastich-bottle; it will t'l.ssist in uses; S'.lflile of them are circular, anti othel's elliptical. 
giYing a gloss. If yom.• varnish proves too stro1!g and A~atn, the sweeps of some al'c la1·gcr, uthcrs Jcsr, 
thick, add spirit of wine onlj·; if too hard, some d1ssolv· portwns of a s11hert>. All such as are above hemisphei·es 
cd mastich; if too soft, some sandarach or benjamin. a1•e called high, or surmouuted vaults; aRtl all that are 

~n<~1 ot~!~~c;~l;~~tcacno~7t~·=n~5~.~~~~~~~~.qu~~~f ;1~~1 ;1ua~: ~~~~e~l~~~\~!~1~ispheres, are called low, or su1·based vaults, 

brought it to a proper temper, warm th• silvered plate In some vaults the l1eight is greater tl1au the diameter· 
IJeforc the fire, and with a flat camel's-hair pencil, stroke in othe1·s it is Jess; others again <t1'11 q 1ite flat, and 
it all over until no white streaks apper.r. only made with haunses; others like ovens, ur in the 

VARNISH, among medallists, signifies the colours an· form of a cul de four, &c. and others gr1,wing wider as 
tique medals have acquired in the earth. they lengthen, like a trum11et. 

'The bC'auty which uature alone is able to give to me- VAULTS, 'Jn(lster, are those that cover the principal 
iJals, and art has never· yet attained to counterfeit, enhan- parts o.r buildings, in. contradi;tinction to the upper or 
ces the value of them; that is, the colours, with which sulJordmate vaults, which only cover some littJe part, as 
certain soils, in which they have a long time lain, tinge a passage or gate, &c. 
the metals; some of which are blue, almost as beautiful VAULT, double, is one that is built over another, to 
as the turquoise; others with an inimitable vel'million make tlie outer decoration range. with the inner; or, to 
colour; others with a cr.rtain shining polished brown, make the beauty and decoration of the inside consistent 
vastly finer than Brasil figures. with that of the outside, leaves a spare between the con. 

The most usual vamish is a beautiful g1•een, which cavity of the one and the convexity of the other; in. 
hangs to the finest strokes without effacing them, mo1·e stances of which we have in the dome. of St. Peter's 
acrnratcly than the finest enamel does on metals. No at Rume, St. Paul's at London, and iu that of tho Inva
metal but brass is susceptible of this; for the green rust lids at Paris. 
that gathers on silver always spoils it, and it must be got VAULTS with compartments, are such whose sweep, 
off with vinegar or lemon-juice. or inner face, is cni·iched with pannels of sculpture, se .. 

Falsifiers of medals have a false or modern varnish, parated by platbands. These compat"tments, which are 
which they use on their counterfeits, to give them the of different figures according to the vaults, and usually 
appearance, 01· air, of being antique. But this may be gilt on a white ground, are made with stone or brick 
discovered by its softness, it being softer than the natur- walls, as in the churrh of St. Peter at Rome, or with 
al yaruiii11, which is as hard as the metal itself. Some plaister on timber vaults. 

~~t>c0~~~nt!1,ei~~sp~~;:fc~: :~!~,~ ;17e~1 ~o~:t1~~hct:r s~r~0~;i~=~~ sta~~i~1~T:~ ::!~0~ed{:oit~ o:e~~~~~ct~!a~n~·::: t~~ sv~:i~ 
nish, which may impose upon the less knowing; others that compose them, being cut, and placed in such man· 
use sal ammoniac, muriat of ammonia, and others burnt ner as that their joints or beds, lJeing p1•olonged, tfo all 
paper. owet in the rentre of the vault; it is evident that all the 

VARllONIA, a genus ofple.nts of the class and orcler stones must be in the form of we.dgcs, i, e. must be wider 
pentaudl'ia mnnogynia. 'I1he corolla is five-clert; tl1·upe and bigger at top; IJy means of which they sustain each 
with a fom•-cclled nut. There are nine species, shrubs oth"'" and mutually oppose the etfo1·t of their weight, 
or the West Indies. which clctermin•s then1 to fall. The Btnne in the mid· 

VASSAL, in old law-books, denotes a tenant that <111• of the vaulls, which stands pe1·prnclicular to the hor• 
held in fee of l1is lord, to whom he vowed fidelity and riz<Jn, and is called the key of the vault, is sustained 011 
servirr. eal'h side by two coutiguous stonrs,jui;it as by two incJin· 

V ATE RIA, a genus of the pnlyanrll'ia monogynia ed plam·s; and, consequ•nlly, the effol't it makes to Call 
<liass of plants, the flower of which consists of five oval is n"l rqual to its \\eight. But still that effort is the 
and pntrnt petals; ancl it'i fruit is a tm·biuated, col'iare- grrntc1·, as the inclined planrs are lr.ss inclined; so that 
ous, and unilocular capsule, co·1tainin.1; a bfogle oval seed. jJ the) Wt>1·e infiuitrJy little inclined, i.e. if they were pcr
'J'hl•re is one llJpecics. pendicula1· to the li<wiznn as wdl as the key, it will 

V ATICA, a genus r' the dodecandria monogynia tl'11d tu fall with its whole weight, and would actually 
das~ a11d.0J'drr of plants. The ralyx is five-cleft; petals fall but for the mortar. The second stont>. which is on 
fivr; anthers t 5, sessile, fou1-.celled. 'l'here is one spe· the right or left of'the kcy-shne, is sustain Pd by a third, 
cles, a tree of China. which, by virtue of the figure of the vault, is necessarily 
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more inclined to the second than the seeond is to the first; 
and conscqucutly the second, io the effort it makes to 
fall, employs a le" part or its weight than the fi1·st. For 
the same reason, the stones from the key .. stone employ 
still a less and less pa1·t of their weight to the last; 
\\'hich, resting 011 a horrizontal plant>, employs no pa1:t 
or its weight, or, which is die same thing, makes no ef
fort •tall, as being entirely supported by the impost. 
Now, in vaults, a great point (o be aimed at is, that all 
the voussoirs, or key-stones, make an equal effort to
wards falling. To effect this. it is ,·isiblc, that as eacb 
(reckoning rrom the key to the impost) employs still a 
less and less 11art of its whole weight; the first, J'or in
etauce, only emplnying one-half; the seco111.J, one-thi.rd; 
the thit·d, 011e-fou1·ih, &c. thr1·c is no other wn.y of making 
tl1ose tliffereut parts 1·qual, but by a p1'opor'tiona1Jlc aug
mentation or the whole; i. e. tile ~wcond stone must be 
heavier than than the fil'st, the t hinl than the second, 
&.c. to the last; whirh shouhl be infinitely heavier. 

M. De la Hire t..lemonstrates what tkat proportion is, 
in whirh the weight of the stones of a semicfrcular arch' 
must be increased to be in eq<tilliUrio, or to tend with 
equal forces to fall, which iA the firmest dispnsition a 
vault can have. The architects h«'forr him had no cer
tain rule to conduct themst·lves by, but did all at random. 
Reckoning the <lcgrres of the quadrant of a circle, from 
the key-stone to the impost, the extremity of arch stone 
will take up so much the greater a1·ch as it is farther 
Crom the kev. 

M. De la Hire's rule is, to augment the weight or 
each atone above that of the key-stonP, as much as the 
tangent of the a1·ch of the stone exceeds the tangent of 
the arch or hall' the ke.y. Now the tangent of the last 
stone of neressity becomes infinitr, and of co11sf'qlll'1tre 
its we.iglit should be so too; but, as infinity has no place 
in practice, the rule amounts to this, that thr last stones 
shoulcl be lna.<led as much as possible, that they may the 
better J'esist the effort which the vault makes to sepa
rate them; which is ra\1.-d the shoot or drift oftlie vault. 
Mr. Parent has since dete1'lllined the curve, or figure, 
wl1ich the extrados, or outsidr ofa vault, whose intrados, 
or insidr, is sphel'ical, mu8t have, that all tbe stones may 
be in rquilibri1l. 

VAULT, key of, is a stone or brick in the mi<lclle of the 
vault, in f<H·m of a truncated conr, serving to bind or fas. 
ten all the 1·rst. 

VECTOR, in astronomy, a line supposed to be drawn 
from any planet mnving round a centre, or the focus of 
an rllipsis, to that centre ur fo<'us. 

VE.Ell, a sea term va1·inusly usell. Tl111s ve<'rin,i; 
out a l'ol'Ct denotes the letting it go hy hamJ, or letting 
it run of itself. It is not u•ed for letting out any running 
ropr exrept the sheet. 

VEER is al'lCJ used in refnr11 re to the wind; fol', when 
it rhangrs ul'trn, tht·y Sa} it \l'f'l·'i about. 

VEt>E'l'ATIUN. Sre PLANTS, physiology of. 
VM...... 81'l' ANATOMY. 
VEIN, amoug mi11C·1·s, is that spare which is bounrkd 

¥tit~1 ''·nughs, antl rtJntains ol'C, spar. canck. clay, cl ii rt, 

~~·.,~·.~~ ~~1:t"t~1l~r::;1,W1~~~ 1 ~.f ;~~:.ir';~is.('l~1 :;c1 w~~\~·:t~t i\1/1~s 11 ~1i•li~s~f 
~l!~~,1~~11:;c, :1~~~~t :~~~~:·s ore, it is called a quick \'ciu; 

VEN 

VELEZTA, a genns or the pentandl'ia digynia cl''"' 
and 01·<ler or plants. The calyx is filiform, five-toothH; 
corolla firn-1>eta1letl, SIDiill; capsules one-celled; see<ls 
numerous. 'l'he1·e is one species. 

VELLA, a geuus of the tetradynamia siliculosa class 
of plant!;i, with a tetrapetalous C'ruciform flower; the 
stamina are six filaments, about the length of the cup; 
and the fruit is a glubose, Cl'istated bilocular pod, con
taining a few rouudish seeds. 'fhere ar·e two species. 

VEl.VE r, a l'ich kind of stuff, all silk, covered 011 

the outside with a close, short, fine, soft shag, the othcl' 
side being a very strong close tissue. The nap or shag, 
called also the \·clveti11g, of this stuff, is formed of pal't 
of the thi-eads of the warp, which tile workmen puts on a 
long ual'l'ow-channelled 1·uler or nr.edle, which he after
wards cuts, by drawing a sita1·p steel tool along the chan
nel of' the needle to the euds or the warp. 

There are velvets of variuus kinds, as 
Plain, that is, uniform and smooth, without eith et• ti~ 

gures 01·stripes. 
Figured l'elvet, that i•, adorned and worked with di

vers figures, though the g1·ouncl is the same with the fi
gures; rhat is, the whole smface velvetetl. 

H.amagP.d or branched veJvet, representing long stalks, 
branches, &c. 011 a satin ground, which is sometimes of 
tl~e same colour with ~he velvet, but more usuaJly of a 
d1ffe1·ent one. Sometimes, instead of a satin, they make 
the gl'Ound of gold aud silver; whence the denominations 
of velvets with gold gl'ound, &c. 

Shot·n velvet, is that wherein the threads, that maka 
the velveting, have been ranged in the channeled ruler 
hut not cut there. Stripetl velvet, is that wherein th er; 
a1·e stJ•ipes of different culuur·s running aloug the wal'p; 
whether these stripes are par_tly veJvf'.t and partly satin, 
or all velveted. Cut velvet, 1s that whereon the grouod 
is a kind of talfcty, or gros de tours, and the figures vel
vet • 

. Velvets are likewise tlistinguished, with regard to their• 
~1ff~rentdegrees ofstreugth and goodness, into Vl'lvets of 
four threads, three threads, two threads, ar1td a thi·eac.l 
and a hair. The first are.thoso where thero are dght 

~~11~c~~~ ~~cs~::/i1:;e v0~!f;t~~1!,, :~de~~~ ~.~~i~oot~r.the recd; 

In general, all velvets, both worketl anti cut, shorn and 
:8.oweJ'ed, a1·~ to ha,•e th eir .warp a~1d shag of organsin, 
spun anti twasted or thrown 111 the mill; and their woof of 
silk well h.iiled, &c. 

VJ:<:NEERlNG, VANEERJNG, or FINEERING, a kind 
of muq~etl'y, m· mlay1_11~, whcrebj. SPVt'l'al thin slires Ol" 
leaves of fine woods, ot d1tf!•rcnt krnds. are applied and 
fastt'mH.I on a ground of som e cumnion wood. 

There are two kin<ls of i11laJ ing; the one which is tho 

~1~s~~~~~:~· ~;. ~<1)'i~11~~~:·~1 e~;,'~~', : 1/\t1;f~l.o/.~~;~ \~;~o~asi;t~,,~~· 0t/:1~~ 
~:~1~t~1~~~il1~1~1~l.~ 1~:.~~~ at·t, m nprcse11ti11g llowci·s, birds, 

. The lit·<t kintl is propcl'ly called veneering; the latter 
•~more IH'OI'l'l'I} call ed 111,u·c1ueti·J. 

The wood usl·d in v~11t'C't'i11g is first sawe.d out into sliM 
ces 01·. lt·avcs aUout a line thickness; i. e. the twdftli pai"t 
of an 11u:h. In_ 01'tlC!' to saw tl1l'111, tlic bl<tcks or planks 
arr .,Placl:'d _1q>1.'1g1Jt, 111 a ldnd of i;a" ing pi·t>ss. 

'l hesc slices arc afterwards cut into narrow slips, an~ 
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fashioue~ <livns ways, according to the design pYOIJOse<l; 
then the joints having been exactly and nicely adjusted, 
and the pieces brought down to their proper thickness 
with several planes for the purpose, they are glued down 
on a ground or block, with •tl'ong E11glish glue. 

'l'he pieces being thus jointed and gluer!, the work, if 
small, is put in a 1iress; if large, it is laid on a bench co
vered with a board, and pressed down with poles or pie
ces of wood, one e•d of \\hich reaches to the ceiling of 
the l'Oom, and the other bears on the board. 

When the glue is thoroughly dry, it is taken out of 
the press, and finished; first with little planes, thrn with 
scrapers, some of which resembles rasps, which take 
off the dents, &c. left by the planes. 

Arter it has been sufficiently scraped, they polish it 
''i~h the skin of a dog-fisl1. wax, and a brush, or 11olisher 
of shave.gta'>s; which is the last operation. 

VENlRE FACJAS, in law, a writ judicial award
ed to t!ie shnitf to 1·ansr a j111·y of the 1wighbourbood 
to a11pcar, when a cauM· is l.;1·ought to i~sue, to try tbc 
sam1>; and if' thP jm·y come nut at the day of this \Hit, 
then there shall go a habeas curpol'a, and after a distress, 
till fhc} appear. 2 Haw. 298. 

Vcni1'!.! facias, is also the cornmon process upon any 
pl'eo;;entmcnt, being in 1rnturc of a summons for tlie party 
to appear; and this is a p1·oper 1u·ocess to be first award
ed on an indictment for any crime um)er the deg1·ec of 
tr''·.i:=iou, or felony, or maihem, exrept in such cases 
wh,,r!'in other process is dit•ected by statute. And if by 
the return to such venire, it appears that the party has 
lands 111 the r.ounty, whereby he may be distrained, 
then a distress infinite shall be issued from time to timQ 
ti11 he appears; but i( the sheriff returns that he has no 
fauds in his bailiwick, then upon his non-appea1·ance, 
a writ of capias shall issue to take bis body. 4 Black. 
::!!13. 

'VENTILAGO, a genus of the class and order of 
plants pentandria monogynia. The calyx is tubular, co
rolla, scales protecting the stamen, which are inserted 
in the calyx. There is one species, a shi·ub of the East 
Indies. 

VENTILATOR, a machine by which the noxious 
'3.ir of anv close place, as an hospital, gaol, ship, cham. 
ber, &c. may be changed for fresh air. 

The noxious qualities of bad air · have been Jong 
known; and Dr. Bales and others have taken great pains 
to point out the mischiefa arising from foul air, and to 
prevent 01· remedy them. That philosopher proposed 
an easy and effectual one, by the use of his ventilators; 
the account of which was read before the Roy•I Society 
in May 1741. In mines, ventilators may_ gua1·d ag~i.nst 
the suffocations, and other terrible acc1drnts, ar1smg 
from damps. The air of gaols has ~ften proved i~fec
tious; and we had a fatal 11roof of tlus, by the accident 
that happened some years since at the Old Baily ses
sions. After that, ventilators were u.ed in the prisons. 
which were worked by a small windmill, as that placed 
en the top of Newgate; and the prison became more 
healthy. 

Dr. Hales farther suggests, that ventilators might be 
ef use in making oalt; for which purpose there sl10uld 
lie a stream of . water to work them; or they might be 
worked li1 a \tindlllill1 anu the brine should be in long 
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narrow canals, covered with boards of cnnvas, about a 
foot above tbe surface of tltc lnfoe, to confine the stream 
of ail', so as to make it act UJlOn 1.hc sur·face of the brinr 
and carl'y off the water i_n vapou~s. 1.'lrns it might b~ 
reduced to a dry salt, with a savrng of fuel, in winter 
aml summer, or in rainy weather, or any state of the 
air what<·ver. Ventilators, he app1•ebends, might also 
serve for drying linen hung in low, long, na1-rc;w galle
t·ies, especiall) in damp or rainy weather, antl also in 
drying woollen cloths afte1· they are fulled or dyed; and 
in this case, the Hntilators might be worked by the 
fulling water-mill. Ventilator• might also be an usrful 
avper1dage to malt and hop-kilns; arid the same author 
is fal'lhel' of opinion, that a wntilation of warm d1·y air 
from the adjoining store, with a cautiou~ hand, might 
be of sel'Vice to tl'ces and 11Ja11ts in gn•en-liouses; "l;tre 
it is well known that air full of 1·am:id vapou1·s whirh 
pe1·spire from the plants, is vr1·y unkindly to thrm, 81 
well as the vapours from human hodit'S are to IUl'n; for 
fresh air is as necresary to the healtl1y state of vegl'tables, 
as of animals. Ventilators are ali;o of exrellcnt use for 
drying corn, hops, and malt. Gunpowder may be tho. 
roughly dried, by blowing air up through it by mean• of 
ventilators; which is of great a<lvanlag1· to the strength 
of it. TIJcsr ventil ato1·s, even lite smallel' ones, ·\ill also 
serve to purify most easil), and rlfectually, the bad air 
of a ship's well, before a person is sent c.l.uwri iuto it, by 
blowing air through a trunk reaching near the bottom of 
it. And in a similar ma.1111e1· may stinking watrr, and 
ill-tasted milk, &c. be sweetened, •·iz. by passing a cur· 
rent of air through them, from bottom to top, which will 
carry the offensive pa1•tides along with it. 

The method.of drawing olf ail' from ships by means 
of fire-pipes, wbich some have preferred to ·rentilators, 
was published by sir Robert Moray, in the Philos. 
Trans. for 1665. These are metal pipes, about 2l 
inches diameter, one Of which reaches from the 6re
Jllace to the well of the ship, and tl11·ee other branches 
go to other pa1·ts of the ship; the stove-bole and ash
hole being closed up, the fire is supplied with air through 
these pipes. 

Jn the latter part of the year 1;41, ~fr. Triewald, 
military architect to the king of Sweden, informed the 
eerretary to the Royal Society, that he had in the pre· 
ceding spring invented a machine for the use of ships or 
war, to dr·aw out the foul air from under their decks, 
which eJOhausted S6!72 cubic feet of ail· in a hour, oral 
the rate of 21732 tuns in 24 hours. In 1742 he sent one 
of these to France, which was ap]Jroved of by the Aca· 
demy of Sciences at Paris, and the navy of F'ranee waa 
ordered to be furnished with the like ventilators. 

There are Yarious ways of veutilation, or changing 
the air of rooms. l\Ir. Tidd contrived to admit fr<sh air 
into a room, by taking out the middle upper sash pane 
of glass, and fixing in its place a frame box, with I 
round hole in its middle, about six or seven inche• 
diameter; in which hole are fixed, bel1ind each other, a 
set of sails of very thin broad copper-plates, which 
sprea'I over and cover the circular bole, so as to make 
the ai1• which enters tlir 1•00111, and turning round these 
sails, to spt'ead round in thin sheets sideways; and so 
not to incommode persons by blowing tlirectly upoll 
them, as it would de ;F :.-_ ..... , .. ,, r-4. J..: .... J,.._ -' L- £' - --:•-
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VENTRILOQUISM. 

Thia method howe,•er is very unseemly and disag1·eea
ble in good rooms; and thel'efore, instead of it, the late 
ingrnious Mr. John Whitehurst substituted anotheq 
which was, to open a small square or rectangular hole 
in the pal'ty-wall of the room, in the upper part near 
the ceiling, at a cornet• or part distant from the fire; 
and brfore it he placed a thin piece of metal or paste
board, &c. attached to the wall in its lower part just 
below the hole, but declining from it upwards, so a. to 
girn the air, tbat enters by the hole, a dil'ection up
wards against the ceiling, along which it swctjJS and 
dio;1wrscs itself through the room, without blowing in a 
cu1'1'rnt against any person. This method is very useful 
to cure smoky chimneys, Lly thus admitting conveniently 
frrsh air. A picture placed before the hole prevents the 
sight of it from disfigu1·in.~ the t'oom. This, anrl rnauy 
other methods of ventilating. he meant to have published, 
and was occupied upon, when death pat an end to his 
usrful labourH. These since have been published, viz. 
in 1794, 4to. by Dr. Willan. 

VENTRILOQUISM, an art by which oertain per
enns ran so modify their voire, as to make it appear to 
the audience tll proreed from any distant:c, and in any 
dit•rrtiun. Some faint traces of this art are to be found 
in the writings of the ancients; and it is the opinion of 
)I. De la Chapdlr, who in the year 1772 published au 
ingenious work on the subject, that the i·esponse.s of ma
ny of the r.raclcs were drlivered by persons thus quali
fied. to ser\'e the 1rnrposcs of delusion. As the ancient 
ventriloquists, when t.•xe1·cising their a1·t, se<'med gene
rall) tn speak from thrir own bellies, the name by which 
they were designated was abundantly significant: but it is 
with no great propriety that modcru perfo1·mers are call~ 
ed venfrilnquists, and thcil· art ventrilofp~ism, siuce they 
appear mot'r frrq11<'11tly to sprak from the pockets of 
tlwir m·i.i;·libo111·s, or from the roof 01· distant corners of 
thr room, tlrnn from their own mouths or their own bel
lie.. 

From Rrodean, a trarned c1·itic of tho sixte~nth ctcn
tuJ"y. \H' han· the following acconnt nfthe feats of' a capi
tal vrntriloquist and clu·at, who was valet-de.chambrc to 
F1·anl'is the First. Thl' frllow, whose name was I .ouis 
Dr·ahant, had fallen dr&prrate)y in love with a young, 
hantlsmrH.', anti rirh hei1·t·ss; but was 1·ej<'cted l>y the pa
rrut'i as an unsuitable match for theil· tlaughte1·, on ac
count of the lownf's~ of" his circumstances. Th{'. young 
la•ly's f'a.ther dying, he made a vi'iit to the widow, who 
W•" totally ignorant of his singular talent. Suddenly, 
on hi8 first ap(lt'aranre in open day, in her own house, 
an•I in the prrsrnre of several prrsons who were with 
h"'" qhr hra1·d IH'r~r]f a1·rosted. iri a voice perfectly 1·e
l"t11hli11g that of her drad hm1band, and which seemed 
to 1worerd from abovt>. exrlaiming, " Give my daughter 
in ma1·1 iagc tu Lnuis Bral.Jant; he is a man of great for. 
tun<'. anti of a11 f'XCPIJrnt cliaracte1·. I now rn<lurc the 
inno.prf'sqjtJJr to1·m1·nts of purgatory, for ha,•ing refused 
IM· to him. If you ohry this admrmition. r shall soon 
br drlil'l't'eil from this place of to1•mr11t. You will at the 
l&IQt tirue providf' a wor·thy husband for your daughter, 
and procure evcrlastiug repose to the soul of you1· poor 
hu,band." 

The willow roul1l not for a moment resist this dread 
1wwuons, wlticLl had not tke roost distant a1ipea1·ance of 

proceeding from Louis Drabant; whose countenance cx
hibitetl nu visible change, and whose lips were close and 
motionless, during the delivery of it. Accordingly, sho 
consented immetliatcly to rereive him for her eon-in Jaw. 
Louis's finances, lrnwever, were in a ve1·y low situation; 
anti the formalities attending the marl'iage-contl'act 1·cn· 
tlered it necessary for him to exhibit some show of riches, 
and not to give the ghost tbe lie direct. He acco1·dingly 
went to work on a fresh .rtubjert, one Cornu, an old and 
rich banker at Lyons; who had accumulated immen110 
wealth by usury and extortion, and was known to be 
haunted by l'emoJ'se of conscience on account of the 
manm•t• in which ht' arquirrtl it. 

Ha.vingcout1·ar tPd au intimate arquaintance with thi1 
man, he, one day wbifµ they wne setting t()grther in th• 
usurer's little bark parlour. a1·tfully tul'lled the cunvel'· 
satifln on religious subjects, on demons and spectres, the 
pains of purgatory, and the tu1•menls of bell, Vu1·ing 
an intel'Val of silence between them, a voice was heart! .. 
which to the astonished banker seemed to be That of his 
drceast'd father, complaining, as in the fo1'IDt'l' case, of 
l1is dreadful situatinn in purgatory, and calling opon him 
to deliver him instantly thence, by putting iutu theba11d¥ 
of Louis Brahant. then with him, a large s111n for the. re
demption of cl11'istian1 then in slavery with the Turks; 
threatening him at the same time with eternal damnatioa 
if he did not take this method to expiate likewise his 
own sins. The reader will naturally suppose that Louis 
Brabant affected a due degree of astonishment on the occa• 
sion; and further promoted the deception, by acknow-. 
!edging his having devoted himself to the prosecution of 
the charitable design imputed to him by the ghost. An 
old usm•e1• is natu1·ally sus11icious. Accordingly the wary 
bankrr made a second appointment with the ghost's do
lt'gate for the next day; and, to render any design of im
posing upon him utterly abortive, took him into the open 
fields, whe.re not a house, or a free, e1• even a bnsh, or a 
pit, was ia sight, capable of sct'eening any supposed con. 
fed erate. This extl'aordinal'y caution excited the ventri .. 
loquist to exert all the powers of his at't. 'Vherever 
the hanker (·ondncted him, at e."ery step his ears were 
saluted on all sides with the complaints and groans not 
only of his father, but of all his deccas1•d relations, im
ploring him for the love of God, and in the name of eve .. 
ry saint in tlie calendar, to ha\e mercv on his own soul 
and theirs, by effectually sec<rn ,lin~ \Vith his purse the 
intention of his worthy compa111on. Cornn could no 
le!n;:;ei: nsist the voice of heavt> 11, an1l arr··n·t.lingly car
ru•d Ins guest home with him. an<l pai1l him rlo\\.ll 10,000 
~1·owns: with which tltP honrst H11trHnqui!st retul'tled to 
Pal'is, an<l mal'ricd his mi':itresq, The cut:..str·ophe was 
fatal 'l1he secret was arterwat·cls blown, arnl reached 
the usure1·'s cars; who was so murh aff1.Artecl by the Joss 
of his money, and the mnl'tifying 1·aillel'ies of his neigb.
bours, that he took to his bed attd dierl. 

This frirk of Louis Brabant is even rxrcrtled by an 
innocent pirce of waggery played off uot fot·ly yf'ars 
ago by another fi~rench Vt·ntr1loq uist ou a \\hole com
munity: We have the sto1-y from M. De la Chapelle, 
"'.ho 11~torms u_s, that l\I, St. Gill, tho vmtl'ilnquist, and 
lus intimate fr1t·ntl, returmng home frorn n place" ltitliel' 
his busin~'<Bs had rnrricd him, sou~ht for shelter from an 
ap1n·oachrng thunder-storm in a neighhou ting co11Yeut 
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Fltuling tlic who1e community in mrrnrning, he enquired 
the rau"r. and was told that om• of thrir l)Ody Juul died 
Jatrl), \\llf) was tht" ornarnPnt i\1H.I <lrlight nf' tlw whole 
-sncirty. To pass away the time. IH• walkrfl into the 
cht11Th, ath·nc.lrd hy some of fhr religious. who showed 
him thr tomb or thei1· tlerras<>d brothrrt and s1•oke fed
ingly of tlir scanty honou1·s the.v had Oestowrd on his 
memory. Suc1d1·nly a voice was heartl. apparf'ntly pro· 
cecding from tlu· roof of tlie quirr, lamf'nting the situa
fo·:1 nf tlw ,Jefunct in purgatory, ancl reproaching the 
hr 1thPrhoutl with tht'ir lukewarmness an cl want of zeal <HI 
hb o" n arrom1t. The friars, as soon an th<:'ir ashm· 
ishm1·nt ~avf' thf'm power to sp('ak, consulted together, 
anrl <•grePcl to arquaint the rest of the community with 
thi" 8ing-ular rvrnt. so intN·rsting to the wllnle society. 
1\1. St. Gill. who wished to carry on the joke still fa1·tber, 
1lisoua<ird them ft-nm taking this step; telling them that 
they would bt> tl't>atrd by thrir absPnt brrtht'l>n as a set 
of fools and visiona1 irs. HP recommrnded to them, 
l10wrver, the immrdiatf'ly calling of the whole rom1uuui
ty into the chu1·rh, · here tlw ghust of tlwir df'pa1·tt-c.l 
brother mir;;ht probal>ly reiterate his complaints. Ac
c01·1Hngly all the friars, novicrs, lay-brothers, and eVt'n 
the domrstics of the convent, wrre i1111nediately sum 
maned and collPctl-d togt>tlwr. In a sl101•t time the 
voirr from thr root' 1·enPwetl its lamentati1m and t•e
proachrs. and the whole convent frll on th~il' faces. and 
·vowed a solemn reparation. As a 61·st step, they chanted 
;a De profundis in a full rhnir: dur·ing the iutr:rvals of' 
which the ghost occasionally f'xp1·essed the comfort he 
recPived from their pious exerrises and ejaculations on 
his bel1alf. When all was over. the prioo· entered into a 
sel'inus convrrsation with M. St. Gill; and 011 th(' strength 
of what had just. passed, sagaciously inveighed against 
the absurd incredulity of modern sceptics and pretrndr d 
philoso11hcl'St on the article of ghosts or apparitions. M. 
St. Gill thought it now high time to disab11s~ the good fa
thers. This pul'pnse. hnwPver. hr found 1t extl'emely 
diOkult tu effect, till he had pre\'ailrd upon them to re
turn with him into the church, and therr be witnesses of 
the mannc1· in which he had conducted this ludicl"ous de
eeption. 

A ventriloquist, who prrfnrmed fe.ats somP.what simf. 
Jar to thl'se, madP hi-i app('ar·ance in Et.linburgh. and 
many of the other towns in Great Britain, a few yea1·s 
ago. Hr imitatrtl surressfuJly the voice of a squeaking 
~hild. and ma<lr. it proceed from whatever place he chose; 
from the pnrkets of the rompany; from a wooden doll, 
with wliirh hr. lirhl many i;;pirited conversations; from 
lJenrath a hat 01· a wine-glass, and out of any pr1·son's 
foot 01· lianrl. Vi hen tha voice seemed to come from be
JJeal h a glass or hat, it was dull and on .a low key, as 
soundA c .mfi ned al ways are; and what evinced lHs Ucx
tet·ity was, that when the glass \\'as 1·aisetl from the ta
blr. during the time of his speaking, the words .or SJlla
bh>s uiteretl afterwarc1s wrre on a iiighel' key, m conse
'111encl", one would have thought, of the air being read
mitted to the speaker. This part of the experiment fail. 
cd, howrver, \\hen the management of the glass was at 
a distanre rommitte<l to any of t!Je company; but as the 
room was not well illuminated, we are inclined to attri
bute this failure to the ventriloquist not bPing able to 
nerceive at what precise insta11t of time the glass waa 
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removed from tlie table. The same artist imitated the 
tones of a sroldiug nit! wonaan. di';t111•bt·,I at uus: asona. 
bk• hours by a {Jf'l'son dt•ma11di11g admis<.iion iutu her 
house. w~ .have hea1·d that, \\ lwn in ~11inb111'gli. the 
same prar t1t1one1· astonished a number of pnsons in the 
Fish~ark_et, by making a fi..,h app<'a1· to spPak, <tnd give 
the he t? its vrnrlr1> who affi1·med that it was ft-t>sh, and 
caught Ill the mornrng • 
. The etlitor of thi~ dirt~onary heard some pal's Rgo, 
m Pot'tugal, a ventriloquist who was at lt>ast t>qual to 
any of those above-nwntioned. Indeed, he co11ld sc:wr:e .. 
ly have believed the fact from any authority, had he not 
bren himself an ear-witness. The man held conversa .. 
tions with Urn figure of a child, which he ral'l'iP.d under 
his cloak. with persnns appa1•ently out of the room, in the 
stn·ett and even on the roof of thl:' hou!if'. The voit·e11 
\\ere all val'ied according to the cha1·a('ter of th1• µPi•son 
with whom he affected to converse, ant.I it was impn.i;si. 
hie not to believe that they pr·oceedrd from the quat"ter 
where he represented they were stati1m1:d. 

We have never, we coufess, found a sati~factory ex ... 
planation of this phenomenon. The most plausiblt' i1 
that \\hich refers it to a certain ilclicaty of 1·ar in the 
pnformer. Surh an ear·, it is observed, twrceiVl'S t·very 
c.liffcrence which cl1ange of plare 111·od11rcs it1 th1· same 
sound; aurl if a person possessed of such an car has !JUf· 
ficient cnmmand over his organs of spPrch, to produce 
by them a sound in all 1·esperts simih1r to annthrr pro .. 
ceecling from any distant objert, to thP awlit•nre> the 
sound whit.Ii he utters must appl'"al' to prncerd from that 
object. If this is tl1t' tl'ue theory of Hntriloqui:m1, it 
dOl'S not set'm to br: pos!$iblc fo1· the most fXpert Vt'Utrilo
quist to speak his usua: tone.s ofconvl'l'sati•Jll, and at tho 
same tirnn make the voic'e appf'a1· to come from a dis
tance; for thPse tories must Lie snppnsed familiar to his 
autlience, and to be in thri:' minds assor1ated with !he 
ideai:i of his figure, plare, and dislanre. There ran, 
hr)\vt•ver, be no doubt, fliat if, by a paruli<ll' moc1ification 
of the organs of sperr·h, a sound nf anJ kind can bt• pro
dnrerl, which in faintm·s~, to1H·, batly. and in sh111·r £'\f'ry 

other srnsibh" quatity, )Jf'rfrdl) rt·srrnblrs a suuud de· 
li\·ererl from the roof of an oppositt• house, tbf' ear will 
naturally, without examination. rt·fr1· it to thal sit11a· 
tion ant.I distance: the sound \\ hirh tht> llf'l'SoTI !wars be
ing only a sign, whirh he has frnm his iufancy brt'n con• 
stanlly accustomt'<l, by r·xperirnce, to as!-ioriall' wi1h the 
idea ol'a prrsrn spt'aking from a housr-trip. If, h~1we~
er, this tl1eory is tn1e, how coml's it fhat vi·ti!l'il1Jqt11"irn 1&. 
not more frequently a1al s11C'rl•ssfnll) practised? The 
man whom the editor saw in Pcu·t11gal, was apparently 
an ig:no1·ant and jlJitel'atr person, and l'ithn r1JuliJ no~, 
or would not, give any account of the pl"indples uf his 
art. 

VENUE, in law, the neighbourhood wlm:re juries 
are to be sum moued fur ti'ia] of causes. Jn Inca) aC'l1011s, 
as of tl·esp<-lss and ejectmenlt the nm1e is to Lie fr?m 
the noighbon1'110od oftht> place, where the lands in ~u~stion 
lie; and in all real actionst th(' venue mus~ br .laid in the 
county where the thing is for which the action 1s brought. 
But in trnusitory artions, fo1· injuI"ies that may have h.ap· 
pencd an\ wherrt as debt, <ll'lin11e, slander, or the like, 
the plain ·ilf may derla1:e in \I loat cou~1ly he pleases; and 
then the trial must be m that county 10 which \he decltt-
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ration i• laid. Though if the t!efendant win make alli
da.\·it, the l'ausr ol'ar1i1111, if' anJ, arost• not i11 that, but 
in anoth1'1' rount)", the ro111'1 ''ill di1·er:t a change of the 
H'Jllle. and ol.iligc thr plaintiff tu declare in the 1miper 
co1111t): and the court ''ill soml'times muvt- the venue, 
from the propt.·1· Juri~dictiun (espeeially of the nanuw 
and limitt•d ki11d), upon a suggestion dulr suppn1·tcd, 
thtlt a fail· and impartial trial cannot be hall tl1ere111. 5 
Black. 294. 

\\'1th n".!ipect to criminal cases, it is ordained by stat. 
21 Jae. I. e. 4, that all informatim1s on penal statues, 
shall lie laid in the counties where the offences were com. 
mitll'd. 

VE!SUS, in astronomy, one of the inferior planets, 
rev11l\.i11g 1·0111ul the sun i11 an orbit lietweeu that of l\1e1·
cur} and tlic Ea1·th. Sec AsTR01'0MY. 

VENUS, i11 zoology, a gt·11us uf insects belonging to the 
ord1•1· of ve>nneH testacea. Th ts animal is a tethys; the 
sbdl is IJivalvr; the hinge with three teeth near each 
otlll'r, oue plared longitudinally and bent in\"ards. 
1.,ht'l't> arc a gri·at many specks, of which the most re
ma1·kablr i~ tlir mt•1·nnaria, or commcrci~l, with a 
stl'ong. tliitk, \Highty shell, CO\ered "ilh a b1•own epi
dcr111is: pure wliitr within; slightly striated lransvr1·scl)': 
cirrumft'1·cncc. above I 1 iurhes. These are called in 
?\oHh America clc1111s: 1hry differ from other S}Jt>Cit's on. 
Jy iu li;lYing a purple tinge within. Wampum, or Indian 
IDUHC') • is lll<tdC or them. 

VENUS"sjly tr1L7J. See DrnNJEA Musc1Puu .• 
Yt"PR1i:l'LLM. dimi1111t1vc• from veprcs," a liriar or 

bramlllc;" l11t• 1rn111t· ol' the 31st order in Linureus's 
Fra~1111·11ts nl' a Natul'al Method. Ser Bo'l'ANY. 

Vt:RA'l'RUM, a genus of plants of the class polyga· 
mi:1, aud onlcr mnnrecia; and in the natul'al S) stem ar
ra11~t"I umll'r the I Oth 01·dC'I', coronarire. 'l'hrre is no 
cal)·x; the corolla has six petals; there are six stamina; 
the hl·rmapht·•n\itc tlowrrs have tlll·re pislils anti tll1·ee 
capsules. 1]"'h1~1·r are fou1· species, none of which arc na
thes of Bl'itain. The most important is the album, or 
hrllchort~, thC' root of which is pt'.rennial, abnul an inrh 
th irk, ext1'1·n:r1.Hy bro\' n, it1tl"'r11ally white, and beset 
with many strong fibn·s; tl1<' stalk is t~1kk, strong, 
rouncl, upright, hairy, aml usualiy n~es four fed in 
height; thr lraVl'c:; are numerous, VCI') la1·ge, oval, entire, 
ribhed, plait.rd. \\ ithour f'ool!->talks, of a yellowish g1·een 
.,,lour, ant.I surro111ul the stem ;.J;t its basl' : the iluwers 
81'<' of a greenish rolriu1·. and appt:ar from J11t1~ to Au
gust in v~ry long, a11d b1•anc lird, terminal spikes. 

It appeal's from various instancrs, that CHI'Y µart of 
the plant is t'Xll'Clllely acru.1 and poisonous, as its leaves 
and cve11 S('C'tls p1·uve dt'"ktrl'ious to diffnr.nt animals. 
Grrcling 011111loycd it in a g1•eat number of cases of the 
maniacal aml 111elancholic kind; the majority of these, 
as might be expected, dcl'ived no permanent brnrtit; 
scwl'al, howrvcr, wc1·c rclil•vetl, and five cornpll'.'tcly cu1·
ecl by this mecliriue. It was tho ba1·k or the root collect
ed in tl1r sp1·ing, whicl1 hr garn in JW\\dt r, bcgi1rning 
\\'i 1 h nm· g1 .. li11: this dose was g1·aclually increased ac
cording ttJ its efforts. \Vith some patients On(' 01· two 
grains rxcitcd naust·a and \'omiting, but genrrall) right 
'!'rains \\Crc J'(·quircd to produce this effect, though iu a 
few in-;tanrcs 11. srruple and rv"n more was givtn, 

Veratru1n has likc11isc been fuuntl useful In epik11sy1 
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and otlicr convulsh•e complaints; but the diseases in 
wldch its effiC;.J;C)' set·rns lrnst equivocal, are those ol'thc . 
~kin; as scalJie:s and dilferent 1n·uriC'nt e1·uptioni;, hrrpe!-!, 
rnnrbus petlic.:ulosus, lepl'a, scrophula, &c. and _in many 
of these it has been successfully empln)·ed both Hlt<'l'nal
Jy and rxtcrnally. As a powe1·rul stimulant a~d irritating 
medicine, its use has been reso1·tcd to 011Jy rn desp..-rate 
cases, and then it is first to be tried in Yel'J small dost.'s 
in a •lilutetl state, and to be gradually increased accord
ing to the effects. 

Vt:RB, in g1·ammart a word serving to express what 
we affirm of any subject, or attl'ibute to it. 

VERBASCUM, a genus of plants of the class pentan 
dria, and onler monogynia; and i11 the natural S)Stcm ar. 
ra11ged under the 28th order, luridre. The corolla is l'O· 

tated, an<l rather unequal; the capsule is monoloculaL' 
and bivalved. There are 19 species, five of \\hich are 
natives of Bl'itain: 

t. The thapsus, or great mullein, which has a stern 
single, simple, erect, covered with lraves, about six feet 
high; leaves hU'ge, broad, wliite, woolly on both sidts, 
sessile, clccul'rent; flowers terminal, in a long spike, ses
sile, )ellnw. Catarrl1al coughs and dianhceas m·e the 
complaints for which it has been intl'n1ally prescl'il.Jed. 
Dr. Hume trit'd it in both, but it was only in the latter 
distase that this plant succeeded. He relates four ca
ses in\' hich a decoction of vcrbasc:um \\RS giYc11; and 
from which he conrludes, that it "is useful in diminish
ing or stopping dianlu:eas of an old standing, and often 
iu easing the pains of the intestines. These acquire a 
great degree of initability; and the ordina1·y initating 
causes, aliment, liile, distension fron1 air, krcp up a 
quirk['r prristaltic motion. This i~ obviated by the 
emollirnt and perhaps gentle astl'ingcnt qualities of this 
plant." 

2. The nigrum, or Ulac-k mullein. having· a st<'m Ueset 
\dth hairs lh~1t are brautif'ully lnanched; the blossoms 
yt>lluw with puiple tips. It is a brautiful plant, and t11e 
fl c1wrrs are grateful to bees. S\\ ine rat ii; sheep arc not 
fond of it; CO\\S, horses, aml goats, refuse· it. The 
othrt· British species are the lychnitis, lilattana, and 
vcrg-alum. 

VERBENA, a genus of plants or the rlass of dian
dria, aml. ordrr of monogynia; a11d in the natural systrm 
arraugrtl undl'J' the 40th 01·dl'r, J>fTsnnatre. The fl)l'ulla 
is funnel shaped; cal) x one o( tlie tel'th trunc~k; seeds 

~~,~~ .. or ~~:~~:;.:1:~:t~ 301~ 1:;~~~s,t~!~:; 01~;i~;<~:. ,:it:111ni;\~o11~~ 
tive of Uritain; the oO:kinalis, or common v!'1'vain, whirh 
g1'0WS on tiJe road.sides, near towns anti villagrs. rl'lte 
leaves have many Jagged clefts, the blossom~ arc pale 
blue. It manift•&t'5 a slight degree of asti·iugrnry, and 
was formf'l'ly much in use as a deobstr11c11t, but i~ now 
disregarded. Mr. Millar says, that 1t is nrvrr found 
above a quarter of a mile from a house; whrnre the com
mon prnp!e .in Engl~n~l call it .simplrl''s jny, bccausl't 
'' here ,·cr 1t 1s found, 1t ts a cet'hun sign nf a housr bring 
near. Sherp cat it; cows. ho1·ses, and goats, rrfuse it. 

VERBESINA, a genus ·~f the synp;enesia pol}garuia. 
s1111cl'ilua class of. plant~, with a radiated Hern rl', made 
up of hermaphrodrte tubulose ones on the tlisr, anti a fnv. 
llnulated _ones. on the l'erge:, the seeds m·e angnlamJ,. 
and contamctl in the CHp. 'I here are eleren iVCcies. 
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YEROIGREASE, or VERDIGRIS. See CoPPER. 

Vr1·<lig1·is is an arrtat of copper, useful in the arts as 
ft pigment. Tiu: principles uu which it is fo1·med are 
thrsc: 

Acetic acid attacks copper very slowly in open vcs
'8els, <'onve1·ts it into an oxide, and cJissolvcs it; I.mt in 
clmw Yl'ssrls no action takes place. This acid readily 
combines with thr oxi1le ol' ropper, and forms with it an 
ac~tat. This salt was known to the ancients, aml rnri
ous "ays of preparing it a1·e described by Pliny. It is 
usually obtaiurd hy l'Xpnsing plates of copper to the ac
tion of vinegar, till they are converted to a Lllucish-green 
powder, arni then dissolving this powder in acetic acid, 
antl c1·ysta11izing it. 

Acetat of COJ>per crystallizes in four-sided truncated 
pyramids. It has a beautiful blueish-green colour. 
]ts specific gravity is J.779. Its taste is disagree
a!Jly metallic, and, like all the compounds into which 
co11per enters, it is poisonous. lt is very soluble 
in water; alrohol likewise dissolves it. ·when exposed 
to the air·, it effioresces. By distillation it gives out acetic 
acid. P1·oust first rcmat·ked that acetous acid and acetic 
acid form the same salt with copper; and hence conclud
ed that there is no difft·l'encc between the two acids. When 
sulpltut·etetl hydrogen gas is made to pass thl'Ough a 
solution or this salt in water, the copper is droxidized, 
and precipitates in the state of a blue sulphu1·et, and 
there remains behind an acid which possesses the pro
perties of the acetic. 

Accot·ding to Proust, the acetat of copper is com posed 

of 
61 acid and watel' 
39 oxide 

100. 

'Vhen tbe verdigris of commerce is put into water, 
ll.56 parts of it are dissolved, and there remarn 0.44 parts 
in tile state of a fine green powder, which remains long 
sus11cnded in the solution. Mr. Proust has as.certainrd 
that this powde1• is a subacetat of coppel'. H ". decom-
1rnscd by sulphuric acid,_ by potass, and by distillation. 
Accol'<ling to the analysis of Proust, it is com11oset.l of 

S7 acid and water 
63 ox~de 

100. 

'l'hus it appear,;t:;:;;'m the cxperime~ts of this philoso-

~!~~·1~P~~~a!rt!~~t:e:ii~;;~~r~~; c~,:~~~c=o~~,~~ni~o~e~~e~~ ~~:~ 
other iusoluUlc. It is murh used as .a parn_t; a~d cr1s
tallized acetat ufcopµer is a frequent mg1·ed1ent ·~ ~ymg 
compounds. Verdigris is fo1·111ed m great quantities at 
:Montpelier. A particular account of the prncesses fol
lowed in that place has been published by Mr. Chaptal. 

VERDEROR, a judicial officer of the king's fo,rest, 
cll0se11 by the king's writ in the full county-cou1:t of the 
same slii1·c, within the t'ul'est where he d\\ells; he 1s sworn 
to maintain and keep the assizes of the forest, and to 
view, 1 cceirn and enrol the attachments and p1.'rsen_t
ments, of all manncl' of trespasses of ve1·t and venison m 
the forest. 
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VER.OTC'r, the a1mvrr of a jury, mr.1lr 011011 •ny 
camH'; fl\_tl or niminal, t:ommittrd b)' tlH• <'l)Urt ft.1 their 
exam1natrn11, and this i'i two fnl;J. gt'IH'l'<ll 01· spPf'ial. 
. A .~cnr1·al ~eJ't!irt is that" ilirh is ginn or lll'f1oght 
111to. the court in like gf'rH·ral tc1·111s tn tlJP g('llt'J'al issitt" 
as 111 an action of cJii~sPisin, till' deff>mh111 ]llrad~ 11 ~ 
"Ton,;. no dissrisin; tlrnn the issue is gl'llr1·al. \\/11•1lwr 
~he fact is \Ht1ng- or not; which llri11g co111mittrLI t11 t!ie 
Jury, thry upon ronsickn=ttio11 of the C\ idf'nrr romr in 
a~1d ~a~·, eitl1cr fu1· tlie plaintift~ tl1at it is a w1·011g a11d 
d1sse1 srn; or fo1· the tkl'e11<.lant, that it is no wrong, 00 
disscisin . 

~. s1n•ciaJ ve1·dict. is when thry Ray nt la1·gc, that.'Jurh 
a tll111.~ and such a thi11g tlicy fiuU to be done Uy thctlc. 
feml:rnt or tr11ant, Sf) drrlo.ri11g tlie com·sr nf tl1c fad, as 
in their opi11ion it is prnvrd; and as tn tlw law upr,u 
the fart, thry prny the j1ulg-mrnt of the <'ourt; a11d 
this sprrinl vrrdict. if it ro11tai11c; any ample drrf;1ratinn 
of the rause from the brginning to the end, is also tai
led a ve1·!lirt at large. Co. Lit. 128. 

A special venlict is usual!) found whrre thl'l'l' is nny 
difliculty or doubt l'CSJll'<'ting the lrrns; wlirn tlw jury 
state the facts as p1·ovctl, and iway the advkc of the 
court thereon. A less rX[H"nsirr, aml 11101•e speed.' llh1dr, 

hoWE'\'<'J'~ is to find a ve1·dirt gcnei·ally fr11• th1~ plai111itf, 
suhjcct, nc,'erth<.>less, tn tlif' opinion of tht' judge, or the 
court above, on a special case drawn up and sl'ltlE'd by 
counsel on both sides. 

VERGE signifies the compass of the king's rourt, 
which btnm<ls the jurisdiction of the lord stcwartl 111' the 
household, and whirh is thought to have been twelve 
miles round. 

Tile term verge is also used for a stick <'JI' rod, where. 
by one is admitted tenant to a. copylwld estate, by lwlil· 
ing it in his hand, and swearing foalty to the lord of the 
manor. 

VERGERS, certain office1'.'I of the court of kin~·~ .. 
bench and rummon.pleas, whose business it is to carry 
white wanffs before the judgt•s. 

The1·e. a1·r: al'\lo vrrge1·s or rathedrals, who carry a rod 
tippL'1I with sil"'cr br.f\i1·e the bishop, dean, &c. 

VRRJUICE, a liquor obtaine<I from g1·a111·s or apple<, 
unfit for wine or ry<le1·; or lh1m sweet ones, whilst yet 
acid and unripe. Its chief use is in s~uf'rs, 1·~~1 111ts, &c. 
though it is also an ingredient in some med1ri11?I rn!'l· 
positions, and is used by the wax chandlers to 1nmfy 
thci1· wax. 

VERM ES, the sixth class of animals in tlw Li1111reaa 
systrm, romp1·chf'nding fhrc onlers. See NATUHAL H1s
TORY, and ZooLOGY. 

VERNJER SC\LE, a scale adapted for thc.grn1l_a
tion of mathema.ti ral ini;h'nmcnts, thus ralll'd lr,_1111 its 
inventor Peter Vel'nier, a pe1·s1m of disti11rtio11 Ill 1he 
Franl'l1c Compte. Vernie1·'s mrlhurl is d1'rived fr_iuu 1he 
following principle: If twu rrpal l'iglit li11rs, nr rirnl~r 
arcs, A, B, are sn dividccl, that tht:' 11umlwr :if1·'}11•il.t11-
visions in B is onC" less than thr equal divi-.ion..; ul. ~· 
then will the excess of our <li\"ision of B ab~n 1· 0111· dl\'l# 
sion of A, Lie rompuunded to 1hr· ratios of one of A to A, 
ancl of one (1(' B tn B. 

For, let A contain 11 part,, tl1en one of A to A is as 

1 to 11, or ~. Let B contain 10 parts, then one of ll to 
11 
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II i• as l to 10, or ~- Now~ -A = :~-:- ~~ 
-2-=2..x2... 
JO · JI 10 11 

Or ii B contains n parts, and A rnntains 11 +I pal'ls; 

then ~ is one part or B. and ~ is one part of A. 

.And 2.., - _2_ =" + I ~ = ~ X _l -· 
n n l "' .I(. u. r l 7' 1t -r l 

'l'lie most commodious dh isinn~, and thrir aJirp1ot 

r:~~t.~:u!~~tlfl)l ~'1!~;~"b~h~,:~~·j7,::.~~ ~:: ~~r ~~~·.~~i~:dt~ 1 !11~11~e~~ ~~ 
a.~ radiu'I of that i11 .. 11·111ue11t. 

Ll'l Ube the r·adius uf a ci1•de in i11cl1c"; and a d<'gree 

to be di\'idcd into " parts, each being~ th rart of an 

inch. 
Now the cirrumfrrenre of a circle, in parts of its c.li· 

ameter 2 R iurhes, i~ s, 14 I 5926 x 2 U. inclw~. 
3.14159~6 

'}'hen 364°: 1415926 x 2 R:: L': ---s;;u x 2 R 

mrh••· 
Ur, o,Ol,45529 x R is the length or one degree in 

inches. 
Or, o.01745329 x R x p is the length of t 0

, in pth 
part'i or au in1h. 

But &'I cn·1·y drgrrc contains n times such parts, 
therefore n =01017453~9 x R XJ'· 

1 l 
The most commodious perceptible dilision is i" 01· lo 

or an inch. 
.E.:ra11171fe. Suppoc:;C' an instrument of SO inches radius, 

into how many co11H11icnt parls may C'ach drgl'Cr LH.' tli
Tid1·d? how man)' of thC'SC J>al'tS at'r to go to thr b1·rat1lh 
0£ the.• vrrni1•1·. fllltl to \\hat pa1·ts of a degree llHl) an ub
ICnalinn lw in2ulc by that in-tlrumcnt? 

:Now, 0,01 j45 x ll = 0,5236 inc hrs, the length of each 

drgrrr; and if 71 is supposrd about ~of au inch for one 

dhi•dnn: tltrn 0.5%6 xp ~4,188 shr>wc; the n11ml.Jt·1· of 
1ud1 p:-il'l"I in a f1r.~1·pr, But as this numbrr mucit bran 
iutr~1'1', kt it he 4. l':-irh lid11~ 15': and kt tlir lu·radth of 
tl1f' n•1·1til'I' C'1111•ain Sl of those parts, fJI' :"!', an<l be di
,-itfrd into JO parts. 

lfrrc n.: ~. 111 = .!..; thrn ~ x ~=__!__of a de-
4 ~hJ 4 30 1 :..0 

r;rl'r, 01· !W'. whirh is the least inu't of a dq;ree that in-
1lr11mr11t ran sh11w. 

Jr n = ~· and 111 = ~; !hrn + x ~ = 
5 
~0~ 6 of a 

111i11utr, ''r CO·'. 

'J'lie foJ10,\ii1g tablr, takrn :-is r'tamplr~ in thr inc:itru
tn• 11fq r11r11mc111ly 111oulr fr,1111 ,"l i111'111·s to 8 fri·t radiuio:, 
situ\\~ tl1r di' i~i4.!1''1 tif fht• li ~J'h tc1 nt•arrst W11lhs nl' ind1-
rR. Sl)a-. tu he an 1ib1•111t of 60°s. and wliat p;trh of a 1!r
~r1"f" l!Ja) Lr 1·1.;tiiual. 11 liJ 1111• \C'J'llier, it h1·ing 1li\ickd 

~~~'ir~~·~:~:~·5·1~h~~·~t~, o\UJ cu11la~ui115 sud1 llt:;rct:s i\S 

YER 

Rad I Parts m I Parts m Breadth or I Parts 

incl;· 

1

. d;g 1 ,.~;·· ,~~;· I o?·~,, 
9 2 20 10! 1 so 

12 2 24 12! 1 15 

15 3 20 I Gl 1 0 
18 s so 10! 40 

21 30 I 7! so 24 S6 9! 25 

so I so 7} 20 
S6 SO s! 20 
42 s so st 15 
48 9 40 4j 10 

60 110 I 36 ST'.. 10 
72 12 30 I 2,'T 10 
~ 15 ~ q 6 
96 15 60 4 4 

By altering thr number of divisions, either in the dc
grres or in the ve1·nier, or in both, an angle can be ob
served to a diffel'ent drg1·re ofacnu·ncy. Thus, to a ra
dius of 30 inches, if a degree is divided into 12 parls, 
each being fire miuut("s, and the brL·adth of the ve1·nie1· is 
~l aurh iiarts, or l{o, and divi<lct1 iuto ~O pat'ls, thtu 

-b, x io= 2:~ = 15": or taking the b1·eadth of the ver-

niel' 2-t'-1°, and divided into SO parts; then ~ x~ = 3~~! 
or 10": or 2..x 2..=-2:_ = 60", where the breadth of 

12 ~o 600 
the vrnirr is 4i0

• 

VERONICA, a genus of plants of the class dian<lria, 
and order monogynia; and in the natural system anang
cd under the 40th order, pel'sonatre. 'l'he corolla. is four ... 
cleft, wlicel-shape<l, with the Iowrst segmt•nt nnl'rowrr; 
r;.1psules superior, two-ceJled. 1.'hcrc al'e 5i species; 15 
are natiYCs of Britain, only two of which h:\Ye been ap
plird to any use: I. Theoflicinalis, common male sprcd
\\tll, nr tluelin, gro\\ing on heaths and barren g1·oun<ls. 
An infusion is recommended by Hoffman as a substitute 
for tea; but ii is more astringrnt and less grateful. The 
hub was formerly esteemed in medicine fo1• ':uious dis
orders, but is now almost totally disused. Co\\s,shcq1, 
goats, and horses, eat it; swine refuse it. 2. The bee· 
cabunga, or corn mun brook-line. This plant was fu1·mCl'ly 
considered as of much use in several diseases, and was 
applied externally to wounds and ulcers: but if it l1as any 
prculiar cfllcacy, it is to be derived frum its anlbcorhu
tic virtue. 

VERSE. Sec POETRY. 

VERSED sine of an arch, a scgmrnt of the diameter 
of a,circlc, !Jing between the foot0of a right sine, and the 
lower rxtrem1ty of the arch. 

VERT. Srr llEnALDRY. 

VERTEBR"E. Sec A:<1TOllY. 
VERl'EX. Sec ANATOMY. 

,,.J!:lt rJC,\L CIRCLE, in astronomy, n grrat l irrlc of 
the sphcrt• pa-ts mg through the zrnith :rnd 1:adil', autl ( ut ... 

~~';'ti~:~. ho1·izon at right auglcs: it is otl1u11 isc culkil 



YES 

,-FR'l'J<.:AL PLANP, in pl1 1·.i:;pective, is a plane pr rpcndi
c11Ja1· ti. the gto111rtl'ir:\I plane, passing through the eye, 
arnl cn11_i11~ .. thc pr1·."ipt·ftin plane at a right a11gle. 

YEil 1 lGO. Ste J\l>0n1cJNE. 
VERVAIN. See Yr;n1rn.u. 
YES I CA, in ariatom)·· a Ole.Oder; a membranous or 

skinny pa1·t, in wLlid1 ~UI\' humou r i~ contained. 
V ESlCATORY. a11 eXtc1·nal meclicinr, serving to raise 

a blister; whcnf'e also it is itself, though impropet·ly, cal
led a blister. 

VESPA, wasp, a genus of insects of the order hyme
noptera. The gc11cric charncte1· is, mouth with jaws; 
\\ itliuut proboscis; upprr wings ple.ated; sting concealed, 
f)'CS lunated; lJOdy smooth. 

'fl1c genus vcspa is of g1·eat extent, 140 species; and 
is rrmarkabJC, like that of apis or bee, for the singular 
dexterity with which it construsts its habitation, which 
in niany i:;pccies is nf rnnsiderable size. The common 
wasp, or nspa vulgar-is, is known to every one. The 
nest of this species is a highly curious structure, and is 
prepared beneath the surface of some dry bank, or oth
er• convenient situation. Its shape is that of an upright 
oval, often mt'asuri11g ten or twelve inches at least in 
diameter; it consists of several ho1·izontal stages or sto
ries of hexagonal rrlls, the interstices of each stor·y be
ing connected at intervals hy upl'ight pillars; arnl the 
exterior sul'far.e of the nest consists of a grea t many lay
ers or pieces, disposed over each other in such a manm•r 
as best to SCClll'C the interior cavity from the em•cts Of 

coltl and moistlll·c; the whole nest, comprizing both walls 
and cells, is composed of a substance vel'y much resem
bling the coar·ser kinds of whilish-brown pape1·, aud con
sists of the fib1·es of various dry vcgetablo sub:-;tances, ag. 
glllfinated by a tenacious fluid disc l1a1·g·cd from the 
mouths of the insects duri11g their ope1·aliuns. The fe
male wasps llepos1t thcil' eggs in the cells, one in each cell 
approp1-iated for that pur11ose; rrom these are hatched ti•• 
lar\re 01· maggots, w/iiC'h brnr·a n~ar r·esemblance to thsise 
of bees: they are fed by thelabou1·ing wasps with acc>arse 
kind of honey, anU when al'rived at their fulJ sizt", close 
up their respective cells with a fine tissue of silhn fila
ments, a11d, after a certain pe1'ind, emerge in th eir com. 
piece or 11erfcct form. The male Insect, like tile male 
bee, is desritute of a sting. The societyorswa1·rn of the 
common wasp, consists or a vast number of nr11t1·al or 
tabouring inserts, a murh smaller number of mal~s, and 
•till fhHr females. They do not, like bees, prepare and 
lay up a sto1·e of honey for winter u5'; but the fe.w whir h 
surdve tl1e season of their hil'th, remain torpid dul'i11g 
«1e <...oJdcr months. Wasps in general are both ca1•nivn
ruus and frugi vorous. 

The homet, vespa rrabo of Linnreus, is a species of 
a. far 11101·e forrnidahle nature than the common wasp, 
though considei·ably smaller: its colour is a tawny )el
Jow "itlt ft'l'l'11gi11ous and black ba1·s and va1·iegatio11s. 
'U1e nest of this species is generally built in the cavity 
of some decayed t1·ee, or immediately beneath its 1·oots; 
and not unfrl'quently in timber-yal'dS and othrr similar 
~itnations. lt is of smaller size than that of the wasp. 
anil of a somew hat globular form, with an openin.~ be
nratl1; the cxtr1·ior shell consisting ofrno1·e or fr· w laJers 
Qf tl1L' same stl·ong paper-like substance with t hat 111·epar. 
ed by the wasp: the cells are also of a similar natul'e, but 
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m nch fewer i.n number, and less elegantly romposeil. 
The hornet, like the wa.,,p, is extremely Vo1·acious, and 
p1·t')S o n alnwst any kind of fresh auimal sul.tstanccs 
whid1 it can obtai11, as well as honry, fruit, &.c. &r. Its 
sting is g1·C'atl} to be d1-ra1led, and 1s orten productil'e of 
VCI') serious consrquenr·cs. 

A highly elt•ga11t wasv's nest is somrtimes seen during 
the summe1· st·ason, arta~hrd or l1anging bJ its lJase to 
some s11·aw or other· )ll't~ccting substance, frnm the upper 
pa1·t of unfrcquentt't.J lJuihJings 01·outhouses. lt dOt'!:iHot 
much exct'rd Lhe s1ze of an rgg, but is of a more globu
l ar fo1·m, and consists of several conce11t1·k. brlls, wiib 
corn;ider·alJle intervals bctwt'Cn each, the 1!1tc1·im· alono 
being enUre, and tun1ishcd with a small round or·ificc: 
the l'est r eaching onl) about two-thir·ds from the base of 
the ne!:it. Jn th~ centl'e uf the compldc or cnti1·e hdl, ia 
situated the congel'ies of ceUs, built 1·ou11Ll a srualJ central 
pillar attached tu the base: tlie cells arr not vc1·y 11umer .. 
ous, and their ol'ifices Juok. dow1rn al'()s. See Plate 
CXXXVIll. Nat. Bist. fi,i;. 417. 

V ESPERTILIO, bat, a genus of mammalia, of the 
ol'der pl'i~1ates. Tilt' ~rnel'ic chuacter is, teeth erect, 
sliaq1-pornted, a1•prnx11nated, hands palmated, \\ith a 
ntt·mbrane surrou11di11g the body, and giving the animal 
the powe1· of tiight. 

'l he curious formation of these animals cannot be con .. 
tcmplatt·d without admirntion: the bones of the extrerni .. 
tiC's bcrng cuntinucd into long and thin prucesses,connect~ 
ed b~ a most ddicately formed mcmb1·ane 01· skin, ca1>a
ble, ll'Om its thinnrss, of being ronti·aC'i-ed at pleasui·c in· 
to i1111um emble w1 inkJcs, so as to Jie in a smalJ s11are 
wlien the animal is at rest, anti to be stretched to a \'cry 
wide exteut for occasional Hight. 

Should a sperulative philosupher, not aware of the an· 
atomical impossibility uf suCCt'SS, attempt, by means of 
light ~rnc hinl'l'y, to exe1·cise the power of'fliglit, he could 
not l11t on a more plausible idea than that of ropyin.~ the 
otructure dc!-icribt•d. Accori:i ngl), a crlcl>rated author 
has most justly and judiciously reprnsented a sagr. theo· 
rist bus ied in imitating, for this pul'pose, u the folding 
continuity of the wing ofa bat." 

The 26 species of this rxt1·ao1·dinary genus may bedi· 
vided into the tailed and the tailless bats. 

1. V esprrtiliu mul'inus, the common bat, is about two 
inches and a liaif', if measut"cd fl'om the nose to tile tip 
of the tail; and the extPnt of the wings, when fully ex
pauded, is about 11ine inches. It is of a muuse-rolour, 
tinged with red; the wings and ears black: these lat
ter· are small and roundt'd. 

2. Vespe1·tilio auritus, long-eared bat. 'I'his species, 
in i1s gtueral a1qieal'anl'e, is rwal'ly similar to the former, 
though rather smalle1·; and the fu1· f1as less oftJ1• 1·edclisk 
tinge; but what irnmetlintely distinguishes it as a species, 
is llle very great size uf the ears, which are mo1·e than an 
inch Jong, aud of a vrry cons1deral.lh• width; they are 
sliglttl)' rounded at the tips, anti are furnished mternal· 
Jy, as in most other·~ of this g~1us, \vi th a kind of' second
a1·.)' au1'1cle or internal -flap, so pJact•d as to sene by way 
of a Yalve or guard to thf" auclito1·y pa<jsage. Linnmus, 
e' t· u Ill thr tweJf'lh edition of the SJstrma :'.'. aturre, srems 
to entertain a doubt\\ hethe1· tliis s1wries i~ reallJ' distinct 
fron1 the fnrn1er, nr llH>rl'IJ a sexual ditfr rence. 

This and the former 2n the two mod rnmmnn snPriPM 
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in this country: an1l arf' those wl1ich we so oftrn see ftut
tcrin.z al.lout in the rvcnings of summer and autumn, fre
qul·ntl) ultrring a sha1·p l1·ii\11l•lUS note or SC'l'l'a~1 dur
ing thl•ir n1gl11, and p111·s11i11g the various kinds of 111sccts 
on wlmh tl11•) fcrcl, p~U'ticularly moths. They are snme
tirues takl:'ll b)· thruwiug up lite heads of burdock whit
tned \\itli Huor; which tlie bats either mistaking for 
sume iwwct, or casu:dly dashing against, are caught by 
tLe !i1Jokrd pl'irkli·s and b1·011ght to the ground. 

The lrnt i8 ra11a\Jll', like the mouse, of being tamed to 
a ccrlnin <kg1·c(•; and we arc assured by ~fr. White, in 
bis Natural History ol' 8f"lbo1·11c, that lie was much 
amused in the summer of the year 1766 with the sight 
or a tame bat. " Lt would take tiies out of a persou's 
band. lt' you gavP it any thing to eat, it brought its 
wings 1·01111d bl'l'orc the moulh, lwvcri11g. and hiding its 
bead, in the man11c1• or birds of prt'y whrn they feed. 
'J.'ht: adruiWe'iS it showed in shearing off the wings of 
the tlics, \\hi ch we1·e al ways rrjccted, was worthy of 
observation, and plC'asrtl me much. lnsrcts seemrd to be 
most acceptable, though it did not refuse J'aw ilesh when 
offered; so that the notion that bats go down chimneys 
and gnaw ml·n's bacon, seems no improbable sto1·y. 
While l amused myself .with this wonderful quadruped, 
I saw it sernral times confute the vulgar opinion, that 
bats, when down on a flat surface, cannot gt't on the 
win~ again, by 1·ising \\ ith great case frum the floor. 
It ran, l ubservrtl, with mo1·etlispatcll than I was aware 
or, but in a most 1·idiculous and grotesque manner." 

.Bats arc ronimo11ly supposed to pruduce two young 
at a bi1·th winch 1 hey suckle fo1· a consideralJJe time. 
When rerently lH11·n lhey adhere most tenaciously to the 
bn·a~t of the pa1·(•nt, so as not to be removed \\ithout 
dilfirully. 

llaLs lodge in g1·<'at numbers in the cavitirs of old 
buildings, u11dc1· tlH• im~jcctions of walls, in tile hollows 
of trees, in rocky pl;u·t·s, &r. &r. During winter they 
lie torpid in these rrteS~l·s, till the warmth of 1he ver
nal atmospllC'l'C invites them abl'Oatl to make thrir even
ing excursions. Wiien taken torpid and bl'Ouglit into a 
warm situation, they awake from thril" slumber, and 
again rx1land their wings. During this state of tm·pi
<lit), ll1t: ci1·rt1lution uf the blood is not to be perceived 
in the smallt·r vt·sscls; but when thus awakened by 
warmth, it <1gain becon1<>s visible by the misrruscopr. 
'l'his was fhst obsc1·v1·1l by Lcewcnhoeck, who could 
percl'ive 110 appraranc.:c of circulation in surh as wrre 
takt•11 in their lol'piil statr·; but 011 bringing them to the 
tlr1 .. thc drculalion sonn bcranw vt 1·y br·isk. 

Brits :U'r suill to drink on tho wing, like swallows, 
by sip11ing the Ru1fac1•. as tlwy pla} over pnols a11U 
1ht•a111H. 'l'hr_\ l1H'e lt1 l't'l·quent wa1ers, not only fur the 
ea.kt• 111' <!rinking. 1but on acro111Jt of the insects which 
art' fuuntl o\t'I' tl11•m in the g1·eat1·st plrnty. 

'l'hr J.;"l.'ne1·al ap1wa1·atH'e. of till: bat, togrthcr with its 
Dotturnal f11ght 1 mus b11 ro111'('ssrd to C'x1·ite the ill.ea M 
1n111t"thi11~ h1d1·ou'i a11d dismal; an1l for this 1·rason the 
aurknl't ro11';cr1·at<'cl it lo Pn>sHpin<', and s1111posed it 
~o lw Hilt' nf !ht• inlmbitant'i of h~1· 1h·ra1·J rt>ginns; anLI 
1t r11n11<11 fail to 111r111· lo th(' l'<'Culkdi•m uf t'\<'l'Y one, 
that painh·r'i, in tlu·il· rr1u·esrntation.:.i: of fk111ls a111I de-

~1~111~~t~1su;!1?~ 1·:,~~.IH!n'.',1~·:;~ ~~1il,111 .. t1:1~~ 1;1~~~1r~·~1e ·~~~~~0 ~1! 

harpies of the ancients must have originated from a. si~ 
milar source; the larger IJats or India and Africa, by a 
littJe poetical exag~eration of their manners. <1.11swt•1·i11f.; 
cxti·emely well to the general Llescription of those mun~ 
stcrs. 

s. Vcspertilio noctula, the noctule bat, is considci·a
bly la1.,i;er than the former; its extended wings mcasu1·. 
ing from 14 to 15 inches: the Jength from the nose to the. 
tip uf I he tail about fou1· inches and a half. The nose is 
slightly bilnbatrd; the ears small ant.I ruuntled; the body 
is fleshy aml pl un1p; the shoulders rnry th irk and mus
c11Ja1·; the fur ve1·y soft and glossy, and. of a bright 
chesnut colour. This is an inhabitant of Britain and of 
France, but seems nut to have j)een particula1·ized as a 
distinct species, till descl'ibed by 1\1. Daubenton in But'
fon's Nahll'al History. It is said to be com111011 in some 
parts of Russia, sheltering in cavei'·ns. Jt flies higlt iu 
the air in search of food, and. dues not skim near the 
surface like the smaller bats. It has been occasionally 
found in g1·eat quantities undeJ' the caves of old build
ings, and has generally a st1·ong and unpleasant smell. 

5. Vespel'tilio fel'l'um equinum, hor::ie.shoe bat, wit.It 
a horse-shoe-shaped membraue at the tip of the 1wse; 
ears large, broad at the base, and sharp· pointed, inclin
ing backward; no smaller or intnual ear; colour of th• 
U}Jper part of the body deep.cinercou~; of the lower,, 
whitish. There is said to be&. greate1· and smaller va
riety; pe1·haps the male and female. The g1·eatr1· is above 
three inches and a half' long from the 11use to the tip of 
the tail; the extent of wings above 14. This spccil's is 
found in France, and, ve1·y ra1·ely, in England. It iB 
also said to be found a\Jout the Caspian Sea. 

5. Vc:spe1·.tilio aul'ipe11dulus, slouch-cared bat, with. 
large 1>cndulous ears, pointed at the e11Us; nose obtuse; 
tail lnr:g, included in a memlJrane, and tcrrninatc<l wilh a 
hook; colour above deep-cl1esnut, Jight1•r un the Uclly, 
anti ci11ereous on the sides; length three inches ancl fouL• 
lines; extent of wing 15 inches. Native of Guiana. 

6. Vespel'tilio leporinus, Peruvian bat. Linnreus, as 
Mr. Pennant well obserHs, carried away by the love of 
system, placed this SlWcies, in till' twelfth edition of the 
Systcma Naturre, umlet· a distinct genus, by the name 
of noctilio; stationing it at a great distance from the 
1·cst of the bats, in the ordrr glires, nrxt to the squirrels. 
This he did merely on account of i:s having only two 
cuttiog-tre~h in earh jaw. .But succeE'ding observations 
liave consp1rt:'d to p1·uve that the numbe1· and dispositio11 
of the teeth differ greatly in tltr ddforcnt species of the 
bats; so that if a too rigid regard ,ms paid to this pat•
tkular, several Uistinrt ~e11Cl'a might be i11stitute1l in
stead of 011e; but the gcnc1·a) characters of the. bats are 
so stl'ik~ng as to 1·ender this perfrC'lly unncce"is:wy. 

The Pe1·uv1an bat has a head something like a pug
do,i;; the cars la1·ge and slraight, slmrp at the e111l..,. and 
1111i11ting fot•wards; two canine teeth, and I wo small rut
ting teeth bel\\ec11. in tach jaw; 1ail curlo~cd iu thr mcm
brarw which join~ ~o e;.tch liiru! leg. a11d is als·1 supp111'h·d 
by two long ca1·t1lag111ous l1ga111t11ts imnhe.; in the 
membrane; c~1l11ur of the fur irun-g1'l'); O'ld) up1al in 
size to a m1ddl111g rat; extent of wing l\\u fed Ii rn 
inrhrs. ~tr. l\:1111ant tibservcs, th.lt ~Ir. Si-l11·cht•i•"!ij 
figure of thi~ sprci~ .. ., i8 erront'On'ily coluu1·t>tl. brin~ 1·c-
11rescnted ul a straw-colour. It is a n.1\lve ot l'eru. 
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.An extraordinary conformation, according to Seba, 
takes place in the legs of this bat; the tibia aml fibula 
being placed separately from each other, and each invested 
by its own distin ct and haiJ"y skin. These, however, 
seem to be nothing more than the two ca1·tilaginous li
gaments mentioned by i\li'. Pennant. 

The remaining species (except the last) are distin
guished Uy having no tail::;. 

7. Vcspcrtillo nasutus, g1·cat scrotine bat, with a very 
long, straight, anU strong nose, eloping <lown at the end; 
ea1·s long, erect, dil~ted towards the bottom, rounded at 
the end; coluur of the uppe1· parts a reddish chesnut; 
sides of a cleat• yellow; 1·emain<ler of a di1·ty white; 
length five inches and eight lines; extent or wings two 
feet. 

This species is dcscribert in the supplemental volume 
of the count de Buff1n's Natural Histm·y. lt is a native 
of Guiana, where it is said to a-ssemblr in meadows, and 
other open places, in Yast numbers; flying in company 
with goatsurkers, and both together in such numbers as 
to darken the air. 

8. Vespe1·tilio spectrum, spectre bat. This is a large 
sperirs, anti is a native of South America, whe1·e it is 
chi!!.fly seen on palm-trees. The extent of wings is about 
two foe.t two inrhes, or mo•·e; and from the nose to the 
rump se\rcn inches and a haJf. It ha~ a long nose; large 
teetli; lnng, broad, and upright ea1·s; and at the cn1l \Jf 

the 11osc is an upright, long, conical membrane, bending 
at the end. Hair on the body cinereous, anti pretty long; 
wings full of' ramified fibres; the memh1't\UC cxtcncls frOm 
hind leg to hint! leg. There is no tail; but three tendons 
run from the rump to the edge of ~he membrane. 

Mr. Buffon Sllpposcs this to be the vampi1·e; but if 
the account'I of that animal's cxtranrllinat·y faculty may 
he deprnded npon, we arc still uncertai n as to tho spc
cirs; Pisa and others, who give the relation, omitting 
the pal'ticuJar description of the animal; and, intlecd, it 
is 010•t probable that the faculty which g"·c rise to tile 
name is by 110 mrans confined to a sii1gl'· spccicc:;, but 
may be practis(•d by several of the brg••r bato; in warm 
climates. g,,c}'latc CXXXVIII. N.tt. Jlist. fig. 416. 

9. Vesprl'tilio vampJl'US, rnmpi1•e bat. Of thi'l t1·P.
mr11<lous animal tliere are s11me varieties in pnint of ~nzr 
and colour; or perhaps thf'y niay 1·eally be: c1u·r i11ct n\Cl'S 
or species, though 1rnarJy alliecl. The larg1~st , 01· lhe 
great Ternatc Oat, is, in g\'llt'l'al, about a foot Ion~, with 
an extent of wings about foul' fpet;; but sometim ·s it is 
fountl far111:u·gr1·, and it ha~ been said tl1at spl•cime11s havP
bccn seen of six fe et in rxtent. Thr ge11('ntl co\0111· of 
the l.rndy is a deep reddi:;l1 br11w11; brig11tcr 011 t!w upprr 
pa.rt of the neck anti shoult.IPrs, as well as im tltc t111tier 
parts of the body. The 1rnse 1s sloarp aud ~lark; the tt·rth 
large antl sha1·p; thr1•e are four cutti11g-ter1h b 01th abovo 
and below, and the ranine teeth al'e lar~r aucl str:mg; tile 
tongue is pointed, and terminated by s11a!·p pricl,h·s; the 
ears are naked, blarkish, aml large, and are of a point
ed form. The wings a1·e black, or of the colo111· 'Jf tlmsc 
ol' the common bat. The mcmlJl'ane is divid Pd orhinf!, 
quite to the 1·ump, therP being no tail; the single claw on 
the wings is large and stron~, and those on the feet ex 
trcmcly so, as wdl as much cul'Vc-d. 

This is the bat to which Linnreus applied the iitlr of 
:rnmpit·e, 011 the supposition of its ~cing the •1•ccics of 
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whic~1 so m.any extraordinary accounh have been gircq 
relatlve to its 1mwc1· of sucking the 1.Jlood both of mrq 
amt cattle. This it is sup1H)Setl to p~·1·fnrm by insc1•tiug 
its aculeated tongue iuto the \'l'i11 ut .a slt•tping person 
in so peculiar a manner as nut tu rxnte p.1i11, fanning al 
the same time the air with its wings, Li)· '' hkh mean~ tbo 
sleep is l'Cndcrcd still more profound. 'l'ht!:I is wlutl ap. 
pears at fit•st SO extraonlimU')' as to just ii) a degree o( 
sce11tici:Hn ao;; to. tho fact: it is, how(•rc1·. so sole1n11ly re. 
lated, and secmrngly so well auU1l'llticatcd, a!i tu c11fu1·ce 
belief. Mr. Co11<l.uni11e assurt•s us, that the Ja1·gl· ba1a 
have, in cer·tain pat·ts of America, tltosiroycd, lJJ this 
m<·:rns. all the gl'eat Callie i11ll'11duced tht·1·t· by tlw mis. 
siuna1·ies. It is affirmed liy ll1111Liu-;, as well as Nit>u. 
l1off, that the bats ui' Ja\.'a altack thosr who lil~ with their 
feet uncovel'ed, wlir11evrr they can g•dn ;u·ccs!j; and 
Gumilla, who mentions a greatc•1· and il'.'i.SL'l' ki11d, found 
on the l.Ja11ks or the 01·1rnoque, dccla1·cs lliem to llenp1a1. 
ly g1·ccdy after hum;111 blond. P~rs1>r1'i thu8 a1rarktd 
Jia,e, in cunsrqut'nCc, breu nca1• pas~ing from a ~·iund 
skrp into ctel'nity. lt is, tl1erefor", ve1·y 111hafc ti, ~l,t-p 
with U}H~n wiudows, or i11 tlie 01~c11 air, iu 1Jwsc rtgio 11a. 

P. Mal'tyr, who wrote soon altLI' tlir C'OllfJHC~l of l::ioutb 
Ameri...a, says, that in the isthmus of D.ll'lrn, tlicrt•al"O 
bats which suck H1e l.iluod of men anti tattle, wncu <tsletp, 
to such a tlrgrne as to awakeu~ and c\·en kill them. 

An iustam.:e is also related in colourl Srt·tlnian' . ., Tra. 
vels in Sul'inam, as having happened to liimsclf~ which 
puts the matter beyond a doulit. 

Lastly, though it seems tu h1.nrc escaped the attention 
<:f modern natu1·alists, the self-same faculty l1as bCL·n, 
tune out of minU, attril>ute<l to tl1e com111011 European 
bats, which are sai<l to bite slccpiug pcl'Suns, a1UI lD 
s_uck the blood with the gn~atest a"illity. Tim h men
tioned by Aldl'o~anrlus, whn seems tu relate it as a gc· 
nerally-received op111ittn; ob:iet·viag, at tile sanll' timl", 
tl1at their attacks are infi11itcly infcl'inr to the 1hrngcr .. 
ous om·s of the la rge exotic bats in Imliot and America. 

lt remains to expla111 the reason of the term vampire, 
by \\'h1t·li the allove lal'ge species has bl·cn distingui~hed. 

A va111pire .is an imag·ma1·y rnM1ster, supposed to suck 
the blood of s1reping pcrsrin:s. 1t also alludes to one of 
the must absurd i:iUJltT1:it1tw11s that cve1· enterrd into the 
human mind. About the )ea1· 1732, an ide:.t arose amnng 
tne \'1tlgfH' in i,orut pa1·Ls of Poland ancl Ilu11gal'y, that 
cc1·tatn 1J11dies \~ht'n iHtctH'd, bccanie posscssrd of the 
11owc1· of niJsnl'brng blr10d from those wlh) were so unfor· 
t.unate a~ tu pa% o\ er 01· sta11d near their g1·a1cs; it w~, 
tlrnrefnr·c suppo:-.ec.J m·cessa1·1 to dis-inter suth ~ot!u•s 
and wound them \"I itli a sword, by wlticl1 mca11s this per· 
11iri r; u '.'i powe1· was si:.pposetl to I.Jc put a stop to, and the 
b1U 1 J~ l l!1ey h.ad u11juslly gained WiiS evacuated. Asto· 
~m. :11 11,:.; as this foll) nrny appcart it is yet more astoni~li-
111.~ tlial a great many t1·eat1ses wc1·c \Hittcn m1thcst1b
J ·1 t, and tirn.r some considerable time elapsed before the 
s11perst1ti1m was compktrl) destl'OJrtJ. 

V r.:.; lALS, -vestules. amring the andrnt Romans, 
\\en· pl'icslcs:,es of the g•1ddr~,.., Vesta, ::nd had tlic prr· 
pcluai fire cornmitte1l to tlirir chargf'. Tl1ey wrl·c at 
Jirst uni,> foul' in num!Jcr, but alh:rwards increa.,C'd to 
six; aud it does not il.pprar tliilt tliciL' 11un1ber enr cx
etedf'd !'.IX, among \\hum one was supcrio1• to the rest, 
awl called vesialis maxima. 
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'fhe vrstals were chosen from six to ten yeal'S of age, 
and obliged to strict contine:i~J fur SO yc>ars; the fii·st 
ten of wliirh were employed in learning the ceremonies 
ofn•li~ion, the next ten in tile performance of them. and 
the ten last in teaching them to the youngrt· \'Cstals. The 
l1ahit of the vestal~ cunsistcd of an head-dress, rallctl 
infula, whirh sat close to their hrads, and whence hung 
certain larcs rallrd viltre, a kind of surplice made uf 
white liue11, antl ovcl' it a purple mantle with a long tt·ain 
to it. 

VESTIBULE, in architecture, a kind of entrance 
into a la1'gr builtli11g; l.Jl'ing an open place fJefore the 
hall, or at tlH• bottom uf tlJC Htair·c;ise. Veatil>ulcs in
tended fur 111ag11ifice11cc, ue usu~tlly between the court 
aud th" garden. 

Y.ESTHY. a place adjoining to a cl1urch, wl1He the 
vcslllll'"lltS of the 111ini.c;;te1· are kl•pt; also a mceti11g at such 
place \\ lil'J'e the minister, churchwa1·den, ant1 pl'inripal 

1 .men of must par1sht·s, at this day make a pal'ish vest1·y. 
On tho Sunday Ul'furC' a Vl'sti·y is to meet, jll1bl1c notire 
ought w be given, either i11 thl" churcht or arrm· tlivine 
seni!'C is cntlctl, ur cl.oc;e at the chui·ch-door as th1- pa
rislii•mct·s come out, both of the cal1ing of the said 111ect
ing1 and also ot' tlw tinrn and place of the asscrnbl111g uf 
il; and il is 1·rastJ11ahlc tlwn also to drrlal'l' fo1· "hat bu-

1 sim·ss t!Jc !'.laid meeting is to lJe held, that nunc may be 
· auqirized, lrnt that all may have full time lrnl'o1·e, to 

CC111~i<.le1· ul' what is to be p1·uposec1 at tl1e :said mceti115. 
Wals.c. 39. 

)'E.SUVIAN, a mineral found in lava, especia1Jy at 
Yt~u\'iui;, aml fo1·merly conl'ound~d with liyaci11th. !ti 

I colou1· is brown or g1·l:enish. It is f'onnd in massrs, but 
usuallJ Cl'J!5tnllizl'il 111 1·t•rtarigulr eight-sided prisms. 
Tlw p1fotit\\·c fol'IY1 of iLs Cl')·stals is the cub('. The 
6Jll'rilit' g"I'~\\ ily i1:1 l'r••im 3.39 to S.4. It sCl'atc.ies glm;s; 
tlll~ frartLre is i111pt'1·tCclly CntH.:l111idal. H causrs Uunlilc 
rl'lr:Htwn. Brl'ure lbc Ulo \·1pipc it melts into yellowish 
_glle)s. lt is composed of 

25.5 fiilira 
40.2 magnesia 
J 6.2 oxide ur iron 
Hi.O lime 

98.9 
YETCH. See Yicu. 
·vr BRAT ION. in 1111·chanics, a regular reciprocal 

~1otiu11 111' a lmd.Y, as a jt1:•11tlul11111, &r. which, l.a:ing 
frrdJ ~U!ilH.'ndcd, swing., or osdllates, first this wn.y, 
tht•11tl1at. 

YIBRIO, a genus of Hl'mes inl'usoria. Tl1e generic 
rhar;1Ltt·1· b;, "c·1·m in\ isiblc to the nakPd rye, '1ery sim
)tk, 1·n1111cl, 1·111n.gatrd. fbtire art· 20spccics euumrratct.l, 
a11d r11u11cl t liirUy iu \'t'gl'tal>le i11fm,iu11s. 

' l BL N NL M. a g1 11t1~ ul 11la11ls of the class pen tan .. 
tlna, ul'Clfl' IJ·ig) 11i;1. a11rl i11 the ri:l.lllL'al S)stem an1w1gt•d 
u11Jt•r tht· 4Jd 01 tln, tlun1us:e. "J he cttlJX is tJui11quew 
P<ll't1.1· aml HIJon·; lhr tfll'oJ/a dhitlecJ. inlo fhe Jacl1i11IB· 
tilt" frui1 a 111011nspn11111us lwl'l'y. Thtl'e arc .2$ spctii.:s' 
hw or \\.llith ar·t· 11alins of 1hit;1111. J 

.t. 'flit· la111a11<1, c11u11non \10u1·n11m. wayfal'in.e;. or 
p11n1.1t 11n·11I)' t1·1·L·, lia\ lflJ;' HI') jili<illl .-;hoots CO\'crctl \\ ith 
al1"'1111~1i t..1·0.wn hat k~ t..1·gc l1c<li-t-:sl1apt•d, \'l'inrd, srnnt
•d kuH!'I, wlutc aud hoa1·) m111cl'Jlcat!J, autl the branch C's 
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tcrmina(cd by umbels of white flowers, succeeded by 
bunches of red berries, &c. 

2. The opulus, or Guclder rose, consisting of two va~ 
l'ieties, one with flat ffowers, the other glolJular. The 
former grows IS or 20 feet high, branching opposite, of 
an il'l'cgular growth, and coT"ered with a whitish bark: 
and large lubated or three-lubed leaves on glamlulous 
l'c1otstalks. The latter has large globular umbels of white 
ftoWl'l'S at the CUdS or the branches in g1·eat abundance. 
'rhis tree when in bloom exhibits a singularly fine ap
pca1·ancc; the ilowers. though small, are collected nu
merously into largr~ glnbular umbf:>IS, round like a ball; 
hence it is sumerimes called suowbaJl.tree. 

S. The tin us, common laurustinus. or evergreen vibur
num. Th~re arn a great many va1·i1:tif's. All the dif
ferent spt·cics of vil>u1·num, both deciduous aud cver
g1·rrn kinds, being of the tl'et· kind, a1·e woody and 
du1·able in i·oot, stem, and branches. They may all 
be prnpagated Uy Jaycl':;; antl art: of such hardy tempe
raturn as to grow fre('Jy in the upen ground all the year, 
in shrub!J1•1·i rs, antl other hardy plantations. 

VI CAR, one wlrn supplies the place of another. The 
P.ricst of every parisli is caller! rector, unless the prredial 
tithes are ap1wopriated, and th.en he is styled vicar; amt 
wl1l'11 l'ecturics arc appropriated, virars are to supply 
the rt>cto1·'s place. For the maintenance of the vicar, 
there wa8 t.hen set apa.rt a certain portion of the tithes, 
communlJ about a third part of the whoJeJ which at·e 
nuw what are railed the vicarial tithes, the i·est being 
reserved tu the nse of the n!ctors, which for the like 
reason are dunominat.etl the 1·ectot·ial tithes. 

VICARAGE. For the most Jlart vicarages were en
dowed upon appropriations; but sometimm1 vicarages 
1.-vc been endowed without any a1ipropl'iation of the par
sonage; amt ther·e are several churches where the tithes 
a1·c wholly jmpl'Opriated, and no vicarage endowed; and 
Lhe1•e the imp1·01H'iators are bound to maintain curates to 
vcrform divine sel'Vice, &c. The parsons, patron, ant.I or
t1.1na1·y, may create a vic31'age, antl endow it; and in 
t1111e or ~' acancy of the church, the patron and ordinary 
may do 1t; lrnt the ord111ary alone cannot create a vicar
ag'(', without the patron's asst•nt. 

VI.Cl~, in smithery, and other arts employed in me. 
ta~s, is a machine, or instrument, serving to hold fast any 

t~:~1t~ ~:\e{tt:~·~ ~~.wo~~ ~:~";q,~:1~:tl~~\~t:~s~~u~:l;1~~: 
"c.ssal'y that tl1e vice should be placed perpendicular, 
w1lh its chaps parallel to the wm·k-bench. 

V ICJl, hancl, is a small kind of vice serving to hold 
the lesser wo1·ks in, that J'equire often turning about. 

. Of the_sc there are two kinds: the bl'oad-shaped hand
v1ce, winch is that commonly used; and the squan•.nuscd 
hand-vier., seldom used but for filing small rou111l work. 
See HMITUERY. 

Vice 18 alS<• a machine used by .the glaziers to turn ot• 
draw lead into flat rods, with gl'ooves on each side to 
rct·civl' lite edges of the glass. See GJ.Azrnn·s V1cs. 

VIClA, a genus of pla11ts of the chiss diaddpl11a, and 
ordc1· dccandria; and in the natural system ananged 
under the S~J oJ'der, papilionacere. Tue stig1ua is beard
ed tra11s\ c1·sely <Jn the lower side. 'l'ltel'c arc 25 speriu, 
"'""" nf "l11ch al'e natives of Britain. '!'he mu~t i111-
portaut are: 
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l. The satirn, common vetch, or tare. The stalks 
:H"e round, weak, bra11ched, about twn ft:et long. Pi11-
mr: li'"P or St'vt'll pail', a littlC' l1airy, notched at till' end; 
stipulre dentatcd; flowet·s light and dal'k purple, on sho1·t 
}le1l11 les, generally h' o to.i:;etl1Pr; pods l'l'cct; Sl'eds black. 
It is known to bo an excellent foddrr f'o1· horses. 

2. The cracca, tuftPd vetch. lt lias a stem branched, 
thrrc or fou1· feet long. Leaves pinnatrtl; pinnre gene-
1·ally JO or 12 pairs, lance-shaped, downy; stipulre en
tir·e; Dowers purple, numerous, pendulous, iu imlH'icated 
spikes. It is also reckoned an excellent fodder for cat
tle. 

S. The faba, or common gardf'n-bean. It is a native 
of Egy]lt. It is too well known tu require di>srriptio11. 

VICINA6E. Common of-vicinage is, wher·t· the inhab
itants of two townships, wliich lie contiguous, have usu
ally intercommoned with one anotht'I', the l>easts of the 
one stra:ring mutually into the otlirr's tidds withuut any 
molestation from eithe1·. This, indt>etl. is only a per
wissive right, intended to exruse wliat in strictness is a 
trespass in both, and to pre\'ent a multiplicity of suits; 
and, therefore, either township may inclose and bar out 
the other, though they ha.VP intncommonetl time out 
of mind. N eithe1· has any pel'son of one town a 1·ight to 
put his beasts 01·ig11ally in10 the other's common; but if 
they escape and stray .tl1ereofthemselvrs, the law \\mks 
:at thr trespass. 2 Black. S4. See CnMMON. 

VlEW, in law, is generally wherl' a rral action is 
broght in any of" th~ cuu1·ts of record at Wcshuistl'l', an<l 
it shall appear to the court to he p1·oper and rrncessal'y 
that the jurors shoul!I have a view, they ma) ortlrr sµe
cial writs of dhitl'i11gas, or habeas corpo1·a, to issue, 
commandin.; th<' sl1eriff to hnl:" hiX ortlic first t\\t'lve nf 
the jul'ors the-1··rin named, or of some greater unmbn of 
them, at the plare in question, &r.. But a-; the havin~ a 
'•icw was not a matter or cout·se, though surh a praclice 
ba1\ Jll't'Taite(l, and ha<l been abused to the pur·poses or 
llelay, the court thought it their duty to take care that 
their ordering a view should not obstruct justice, and 
}ll't'Vent the causr from being tried; and they rt'snl ved 
not to OJ'der 011e any more, wil hout a full examination 
into the propriety ancl necessity of it. Fo1· they wrro 
all clearly or opinion that the act of parliament meant 
that a view should not be granted, \In less the court were 
satir..fie.d that it was proper and necessa1'Y; and they 
tho•.ght it better that a cause should be tried upon a view 
Jiatl Uy any six, 01· by fewel' than six, or even without 
any view, than be delayed for any greater length of 
time. Burr. 256. 

VILLAIN, or VILLEIN, a man of servile or base de-

!F~~f these bonrlmen or villeins, there were two sol'ts in 
England: one te1·med a villain in gross, who was imme
diately bound to the person of bis lord, and hi• heirs; the 
otlwr, villein regardant to a manor, being buund to his 
lord as a member belonging and annexed to a manor 
w11e1·eof the lo1·d was owner. 

Bot11 villains rrganla11t, and villains in gross, were 
transferable by deed from une owner to another. They 
eoul<l not leave their lord without his permission; hut if 
thry rau away or were pu1·loined from him, might be 
daimed nnd recovered by action like IJcasts, or other 
chattels. They held indeed small portions of land to 
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suc;tain tlicmsrlves and Families; but it was at the mt're 
\\ill nf' thl' lord. "ho mi.i.;ilt tlispnssess tllrm '' hrnc·wr lie 
pfra~cd. A ,·iJlain could acquil'l' no propnt) cillwr in 
lands or g·oods; but if hf' purchased either, thr lo1·ll 111ight 
entCI' upon him, an<l seize them to his own USC. 1 llJaC"k. 
93. 

VILLARI A, a genus or plants or the class and order 
dioccia 1)e11tand1'ia. The cal) x has fin petals; the prri. 
anth. is a three-celled berry. It scerus to be little 
known. 

VINCA, in hotany, a grm\s of plants or the class pen
tand1'ia, and orde-1' monog) nia; and in the natural sys. 
tem a 1Tan~ed t111der the 30th 01·der, contortre. Tlie co .. 
rolla is tw1ste-d; the1··e are two erect folliclt·s; the srrds 
are naked. 'fhcre al'C five specit>s, only two of \\liicb 
are natives of Britain: J. The major, great 11crh~inkJe. 
2. 'file mirwr, small pi'l'iwinkJe. 

VlNGULU.M, in matltematics,acharacter in form oh 
li11e, nr sll'okr, drawn over a factor, dh-isor, or dividend, 
"hen compounded of sevt'r.,l letters or quantities, to 
c1_111_nect 1.IH:m, and 8how they are to be multiplied, or 
d1V1ded, &,,·. toge1hel' by the othc1· term. 

Thus d ,~ - c shows that tl is to be multiplied inta 
a-; b-c. 

VINDEMIATRIX, or VINDEMIAToR, a fixrd star 
of the t~1inl 1!1ag11i1ude i11 1he f·on&tl'llation \"i1·go, 
whosf' latitude ts 16° 1.2• 34" north, and lon.~itude s• 
37' 40' of Libra, accol'lling to Mr. FJamsteccJ's cata
logue. 

VINE. See V1TIS. 
VINEGAR. Ser Aom, CHEMISTUY, ACETIC, and 

AC'ETOUS ACID. 

Vi111·ga1· war:1 kno\\ n manJ ag<•S befor_r thr clisrovrry of 
any other arid, tlttisc uni.\- c•xrepte.d whid1 rxi!it nady. 
formed iu Vt'gt"!t1bl('s. II is mrntioned by .!\lost· . .,; 1ind 
inderd srems to havP brt11 in rommou use amungthe 
ls1·adites. and other E:1S1t•1·11 nrttioni:;, at a very early 
1w1·iod. It is p1·t>pa1•ed frnu1 winr, frum beer, air, and 
othe1· similal' liquids. 'l'h --~e art' npt, as cvrry one 
knows, to tun1 sour, uni es~ they ar1' kept vrry writ cork
f'<l. Now sour wine or bC:'et· i~ precisely the same wilb 
vinegar. 

Dorrhaavr describrs the following mPthod of making 
vinegar, \\ hich is said to be still practised in different 
places: 

'I'ake two large oakC:'n vats or hogtiheads, antl in each 
of these place a wooden grate 01· hurdle at thr distance 
of a foot from the bottom. Srt the vrsst'I up1·i~ht, and 
on the gr·atr pl are a mnderatf'ly dose layn of grtel 
twigs or fresh cuttings of" the vine. 1.'hr-n fiJI up thr \'l'S· 

sci with the footstalks or g1·apes. commonly rallrd the 
l'ape, to the top of the vessel, which must be left quite 
op1·n. 

Having thus prepared the two vessf:ls, pour into them 
the \\ine to be ronvr1·ted into vinrga1··, so as to fill one 
of them quite up, and the other but hair full. Leave 
them thus for 24 hours. and then fill U]l the half filled 
\'cssel \\ith liquor from that \\hirh is quite full. Four· 
an<l-tw(~nty liours af'trrwuds repeat the same oprrat1on; 
and thus go on, kerpi11g the' esseJs altrrnatcl_r full and 
half.full during cverJ 24 hours till the vinPgar is made. 
On the serond or thi1·d tlay there will arisr, in the IJalf
filled vessel, 11 fermentatil'e motion, accompanied 11il.h 
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11 sensible heat, \\ hid1 "ill gradually increase from day 
to day. On the coutrat·}· the fermenting motion is al
mo!tt impCl'ceplihle rn the full vessrl; and as tile two ves
sels al'r altrrnalely full a11<l haJf'.full, the f'crm<ntalion 
js !Jy that me:rns, in some measure, intcrruptcLI, and is 
only rencwl'tl every other day in earh vrssel. 

When this motif,n ap1•ra1·s to hare !2'ntirrly CC'ased, 
evrn in the haJf. fillc<l 'ess<I, it is a sign that the f'e1·
ml'ntation is fi11i sl 11•cl; and ther·eforc the vinegar is then 
to he put into ra~ks close stopped, antl kept in a cool 
11larr. 

All that is nrr«•ssary to conn~l't wine or beer into vin
egar, is the co11tact of tl1c extc1·nal air, a temperature of 
80°, aud the prcscnr.c of some substance to act as a fer
ment. 

Vinegar is a Jiquid of a re<lllish or yc1Jowh1h colour, 
a plcasnnt sour tasLC. and an ag1·P,eable oclour. ]ts 8pe· 
citic grn\'ity val'ics f'ron1 1.0155 to l.0251, ancl it differs 
also i11 its other propCl'ties according to the liquic1 from 
v.hich it has IJrcn procu1 ed. It is ve .. y suUjcct to decom
position; l>ut Srl1eelc 1libCO\'Crcd that if it is made to boil 
fo1· a rcw mnmr.nts, it ma) be kl'pt afterwards fc)I' a long 
time without al!C'ration. Besides acetic aci<l and water, 
"iincgar contains srvcral other ingrctlients, such as mu. 
cila.;e. tartai·, a colo111'ing matter, an<l often also two or 
more vrgPtahlc arids. " 7 hen disti!Je<l at a temperature 
nnt exrN·ding that of boiling watc1·, till about two third.~ 
of it lia,·e pas:;;ctl o\•cr, alJ thrse impurities arc left be
hiud. anil the p1•otl11ct j<.; pure ariU diluted with water. 

Tlic acitl thus 1Jbtaim·d is a liquid as tl'ans1rnl'rnt and 
Colo11l'l1•ss as wntl'I', ol' a strong acid tastl', and an ag1·ec
ablc colour, :=mmcwhat Uiffl'l'ent from that of Yinrgar. 
In this state it is usually called acetous acid, or distil1ctl 
Yincga1·. See ACETOUS Aero. 

It may be prcsrl'veil without alteration in close vr.~scJs. 
'Yhrn exposc•d lo a moderate lwat, it cvapot·atrs com
Jlll'frly, a11rl wilhont u1ulc1·gni11g any chan'{C in its 111·n
JH'rlits. When exposed to the action of cold, pa1·t of' it 
ci.np;t•alc;;, Tile fruz<•11 po1·t io11, which con.;;isis almost 
enlil't•ly of' wak1·, may be easily scparatell; aud by this 
n1cthod the arid may be obtained in a high d l'grcc of 
rnnrt•nt rati 11 n, Tb(• mn1·e concentratrt.I the acitl i'3, the 
~r<'Hfi'I' is 1l1c rold lll'<'rsc;a1·y to produce congrla.tion. 
l\11'. Lo\litz has as1·t·1'tai11etl that the acid itself~ how 
mui-h so1·\•c•1 it ma.' br concentl'atrd, Cl'ystallizcs 01· cun
s-<·al<.; al llic H'mpnat111·c of -2;2° 

Wlu.· 11 acctat of <'UJ!Jl<'I', rrduce. <l to powder, i'3 put into 
a 1·rtort and distilh·d . tlicre coml'S O\'CI' a li<pii<l at fi1·st 
n -1rly roluud1·ss, and l\lmost insipid, and afll'rwa1·ds a 
higllly rotw1•111rat1•d add. The distillation is to br ron
ti1111rc.l till the bottom of the 1·rtol't is 1·ed-llflt. What 
l'l'lllHins in it lhl'll is •rnly a powder of the colour of COJ'· 
Jkl'. 'l'li<' acid JH'oducr, whit II sliould bi;, receive<l in a 
Vl'~s~·I b) itsl'if, is tingPci g1·rr11 by a little rnppc1· which 
ll:l..,'i!'S alo11g \\ itli i1: f1ut wln•11 cHst;lll;'d over again i11 a 
g•'11fll' li1•at. it is ol11ai11rd perf{•c·tly colour·lcss a11cl trans
p~niit. Tlit• adtJ tli•1q 11htai11ed is fXt:ecdingly pungrnt 
:.111! ,·1111r1•11ll·akd. (( ''a"' form ·1·ly di<jt111gui..,hed by the 
Jl<lm1·q or 1·!\1liral vi111·~,11·. :u1J vinf'ga1· of Venice. 

Thi~ ncid is tl'a11..,p:u·r11t ;tnd colrH1rkss like water. It 
ha., a prnili•tr arnmatir :;ill··ll whc11 in Lhc state of acr
tuu.., i1ori11; h11I r11t1l·c11tratc·d arrtic acid, '"hrn prorurctl 
iu thr 11-1·1'11 Wa) 1 h;,ts au e111pyreumatic oduur, rnixctl 
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\\ilh the natnral smell of vinrgnl', owing to a small por 
tion of oil formed during the pruccs<;:. 

A n1uch easic1• method of obtaining acetic acid than 
that commonly u•e<l has been lately pointrd ont by J\lr. 
Bndollier, apothccal·y at Chartres. All 1hat is nl'ressa
T)' is to distil a mixtul'e of equal parts of acetat of lrad 
and sulpliat of copper in a glass reto1·t. The acid crimes 
pcrt'ectly pure on the application of a moderate li car. 

'l'he specific gra»ily of distilk<l vinegar ' 'aries from 
1.007 to 1.0095; but 1·adiral vinegar is much more con
centrnteU. In that state it is rxtremrly pungent :Uld 
ac1·id; antl wlien it is applied to the hkin, it redtlcns anc.l. 
c.oi-rodcs it in a \·cr·y sh.art time. It is exreedi11gly vola
tile; and when heated 111 the open ;;iii·, takes tl1·e so 1·ra
d1.ly, tlrn~ o~rn wottld ?e tcn~pted to suspect the presenre 
of ctlie1· in 1t. It t1111tcs with .water in any proportion; 
aud when conrt'ntrated, tl1e mixture evolves a good deal 
of hl'at. Sec Ac10, CHEMISTRY, &c. · 

v INEYARD, a plautation or viucs. See VITIS. 
ri:1rn lrn:t situation or a vineyard is on the decJj\ ity ot' 

a hdl, I) rng to the south. F'or the planting of a ''ine
yanJ, obsel'\'e the following method: In the month ot' 
July, while ~he outermost coat of t/1e ca1·th is ve1·y tJi·y 
a111.J combust1ltlc, ploug 11 up the sward; den~hire, 01· burn
beat it, accm·t!ing to _ art, and in January fullo\dug, 
sprt•all tile ashes. Tilt' ground b('i ng thus prepa1·cd, c 11 t 
yum· .tl'cnch~s across .the hiH from cast to wrst, because 
the nncs ~cmg thus rn ranks, the rising and sctling of 
the sun will by that means p:iss tlu·oun-h tile inter\'als 
" '. li.kl1 it '~ould not do if they werr set ~1 auy other p~: 
Sltaon, 11c1the1· would the sun darL its raJs upon th& 
plants du1'ing the whole course of tlir day. 
. Aft en\ ards strain a line, antl <l1g a trenrl1 about 3 

foot deep; place your sets in it, about three feet distance 
one frnm a11oth('r; trim off tlie supcdluous J'oots. kaving 
!10 more. than tl11•ce 01· four eyes or bud -s upon that which 
1s ab.o\'c g~·ouud; and plant them nca1· hall' a foot deep, 
slop111g, alter the manner the quH k is commonly set SB 

that tl11•y may point up _the hill. That don<', takr 1:rng 
dung ~ir i-,t1·aw, and lay tt on the frenclirs in a conveni. 
~nt tl11drncss to ~ov~r the .earth, and presene tlie l'Ofit<J 
from Lhe 1.h·y p1crcrng wrntls, wliirli wnul<l othcnvise 
mud1 .ann<iy llH'm, an<l fron1 the excessn·c l'iCtHThing 
heats Ill summCI'; krep thc111 well hoed, amJ frrc lrom 

~~c~~1;;1 tt'~di~' ~~·i':u~:;~1 as occasion SCl'Vcs; the iJl'st tinie 
. The fil'st pruuing of the new -set vinC:' ou.~ltt not to be 

till JanuarJt antl tlwn y_uu ohoulil cut uff all tlie shouts. 
'15 11ear as you l'an, spanng h11t one of tile mnst tfirivj 11 ... 
on which you ~1·e to lrave unl) two or tlirc·r hiulA. ai~i 

~~,a~t~ ~:!r~·e~~c~ 1 }, .r~~1~ii'n1t!1 ~o 5~~~·~ ~: 01 ;·~ ~~t~1~~~ 1~1 ~;' ~~ 11~: 1<~~· 
antl clca1· tile r?ots of,<dJ suckcl's, \\ hirli <Jo llut 1·11 ti and 
draw nut the v11·tue ·~f your Sl't'i. ' I lie sa1nc mcthotl is 
to he followed _the th11·d year. tht·n clig pwr ,, h1Jlt• v.nc. 
yard, a1ul lay It very Jc, cl. t.ak ii1g r~l'l' in 1 his OJH'J'<lli , 11 
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\ hl.t11g pro11s for you I' \ lllt'S of aliout fuu1· Jel·t 1~11,. 
\\Inch lllUS( be placed on the uo1·t11 side of tLc vl•ut. f~ 
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May, l'llh off such buds as you suspect will produce SU· 
}l('J'll1mus IHancht•s. \Vhen tlu• g1·a prs are al.lout lite siz<' 
of Uirding-~hot, break uff the 01·anches wit11 yn1n· ~1mHl 
at till' srcoml joint above the fruit, and tie the rest to the 
1n·o11: ht'rc iti~ most ad'i~ableto b1eak, and not cut, your 
Yine; because wcn1111Jc; made with a sharp instrum ent are 
not apt tu heal, but cause the plants to bleed. See 
l'RrNJNG. 

The fourth year you will be likely to have three or 
four shoots to cvcl'y plant; and, tlwr1·f'o1·e, in Decem Uer, 
t:ut off all tl1e branches, except one of the stl'ongest and 
most th1·ivi11g, which leave for a standard about four feet 
Jiigh, paring away the rest vr.ry close to the body nf the 
motlier-plant, which tie to your lll'OP till it is large 
cuough to make a standard of itsr1f'. N either must JHU 

suffer· any !Shoot to break out, but surh a8 sprout at the 
top, four feet from the g1·ou11tl; all which s p1·nuts the 
French usually pnnl<' off every year, and ~bsolutC'ly 
trust to the new sprouts that are only bearing shoots. 

In Augu.'5 t, when lhe fruit U1·gi11s tu l'ipen, break off 
iiUCh shoots as you fiud too thick; and if you pc1·ceive 
any plant hleed, rub somf' ashes on it; or, if that will 
nut do, sear it with a hot il·on. Whrn, upon stirring 
your vineyal'll, it appra1·s to he poor, p1·une the vines as 
before dirrtted; an<l iip1·rad good dung, mixed with lime, 
over the whole ground. letting it lie all the win te1· to 
wash into the ea1·th, mixing about ten buslu·Js of lime 
with a load of dung; and if some ashes and soot arc 
Ukewbe thrown on, it will do well. 'J t11·n in this ma
nu1·e about Febrna1·y with a slight digging, but 11ot too 
tleep, which should be done in a dry SrCls()n, and 11ot in 
wet wcatilcl·, lest it should make the g1•011nd biml tou 
much, and occasion the growth of rank weeds. 

VIOL, a stringe1I instrumentr~srmbling in sha11c and 
tone the violin, of whirh it was t!ie origi11; that iuqu·es
siv1· anti commanding i11strumn1t Ue.ing littl e more, than 
an in1pl'oveml!nt of the 11ld viol. This instrumt>nt for · 
nrnrly consist<'d of fhe or six strings. the toue of which 
were regulated by theii• being brought by th•• fing<·rs i11 -
to contact with the frets with which the neck wr1.s fut·
nished. The viol was for a long while in s uch high es
teem as to tlispute the pre- eminence with till' harp, espe
cially in the early timt•s of music in Franc~; and. indee.d, 
befog 1·cdured to (our 8trings, antJ Sti'ipt of the l'nts 
with which viols of' all kintls se~m to liavr been ful'Jlish
ecl till the s ixteenth centul'y, it still holds the 61•st place 
among trelllc instruments, under the denomination of 
"Violin. 

VlOLA, a tenor Yiolin. This iustrume.nt is similar in 
its tone and formation to the vfo)in; but its dimensions 
are somewhat greater, and its r:ompass a lifth lowe1· in 
the g1·Pat seal~ of sounds. Its lowest note is_ C on the 
fourth space in the bass. The part 1t takes m concert 
js Ue.twet•n that of the bass and the second v10lm. 

VtoLA~ a genus of plants of the class syngt>nesia, or
Ucr rnnnogy11ia; in the natu1·al system arrange.ti un<let• 
the 29th orde1., campanacere. The calyx is pentaphyl
lous; the co.-olla fJvr -petall etl, irr<'gnlar, with a nectari
um bell.ind, horn-shaped: the capsule is ab•>Ve the ger-
1ncn, thr<'e-valved, rnon()locu1ar. There- are 43 species, 
six of whic.h nrc nalires of Britain. 'rhe most impor
hnt of these' arc; 

1. 'file palustris, marsh violet. The leaves are smooth, 
% 
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rrniform, tw.o or thr"c on e:l.ch roolshlk ; flowers pale 
blur. StlH'llJ , rn1 1dntnus. An infusion or the ll•l\\ClS is an 
excrllrnt test of t lil' p1·t!;1'11\e. of arids anll alkalirs. 

2. The odorata. purpk S\\l't't Yiolrt, has lea' c.•s hrart. 
sh_a11ed, ~~tched: _flowns ~CC'}l pu1'plr. s~11glr; rrrt'Jiin~ 
scio11s. J lie fJo\\f'rS of flus plattt t.1kf•11 111 the quautity 
of a dram 01• two. al'e said to lH• gently µurgHtivc 01· laxa
tivr, and, acroi'lling to ll<'rgius and sume othrrs, thrv 
possess an anorlyne and pe.rtoral qualit.r. Tlicl'C is 'a 
variety with white flo\Hrs . ...-

3. Trieolor, pansit"s, ht·a1·t's-rase, or thrrc fares un. 
df'r a hnod. Tht• strn1s are diffuse. JH'ocuml1cnt, frian
gular; the lcavrs oblcn1g. cut at th<" edges; i:1tipulre dentat
ed; the fl1iwers 1rnrpk, yellow, and light l.llue, inodnrous. 
This rlegant little. plant mnit~ rult111:e.in evcJ'J ga1·clen, 
fo1· the beauty and gl'eat l'ar·H•ty of its U11·ec.(·oluu1·cd 
:flnwr1·s; and it will surcf'Pd an.v whf'1·e in the open b .. r. 
de1·R, 01' other COffiJlal"tnlf'll tR, disposed in {lalCh('s to. 
wa1·ds the frunt, e1tll1•r by sowing the seed at onte to re
main, or by puttil1g in young plants. 1.'he.r \\.ill ht>gin 
flowering t"arly in summer, and \\ill contiriur shouting 
ancl Howerin,i; in succession till winter; and t>\Cll dut·ing 
part of tliat season in miltl weatl11.·1·. The cnn11nun "·ju. 
let i• pl'opagated by pa1 ting the routs, so111etimrs by 
seed. 

VIOLIN. or FIDDLE, a well-known stringrd instru. 
ment uf Ul'illiant tonr.: and artl\'t' ex<'r.ution. \\ IH'n, or 
by what nation, this i111pnrtant and inh~rrsting iustru
m~ · nt was first in''t'Ht<'d, i8 not at presl-'nt known; nor 
can the- fol'm and d1a1·artl'J' or the Vh)lill used in Eng
l ~llfl Ill the tinw of Chaurrr, "ho mr ntion& it, lie exactly 
asr<>r'l:iincr!. The1·e is, lioweVf"I'. 11111rh rra~on for sup
posing that from its fhRt i11trod1irti n11 it urHh'l'wcu1 con
tinual al tt>ratinns and imµ1·ovf'me11ts, s inc.:t• even t.owa1·da 
the t'tH.l ol' the eixtt'<'ntli <t'll"l11·y its shap(' appt•a1·s to 
h;in bern va~ur and utHletr»rn itwd. It has, lrnWf'\'er, 
)1111g attai n rd its prrse-nt excdlt·nce, amt l'ormed thr lud
i11g ius trumt•nt i11 conr<'1·t. Tlw fou1· st1'ings rJf whirh 
it cu11sisls; 1 <H ' (~ tut'll r d in fifths from rach othrr" The 
~itch. 11f thf' hwt'st stl'i11~ 'io:; li-, uni.let· the sccon<l lt>dger 
hne m thP tn·Ul1· staVl''; ronsequrntl.v that nf thr llt'I.t is 
D, 11nde1 tl1e li1·st linr of' the stave; the- pitch of tlie next 
abovl· th_at, A on tlu· second span•; and that of tl1r upper 
string, E on t hr fn11rth span·. Du1·ing tl:r Protf'rtor. 
sl.1ip tbP. ,.jolin was in littl r r~tcem, a111l gav1· way to the 
r1srn~ [II e- va lence of th l' nol: but at the Rrstu1·ati<Jn, 
viols began f o he out uf fashion. and violins resumrd 
thril' formf·r ronseqnenct". "T'hf' antiquity of this instru .. 
mt nt has long beeu a su hject of llisput,~ with the leal'ned. 
11 i.-, generally supp11-;rd, and with mur h 1·t•ason, that no 
instrumf'.nt played with the ho\V was known to the an .. 
cients. 

VIOLONCELLO, a ba9' viol, rontainingfoursll'ings, 
thr. lowest of which is tuned tu doublr C. 'J'he- st1·ings 
are in fifths, cons<"quently lhe pitch d' that nr:xt the 
gr·avest is G gamut; that nf tlw nf•x t, D on the tliil'll li11e 
in the bass; and that of the upper stl'ing, A on the filth 
line. 

The violoncello was rallrd the violono till tbe intro
duction nf the doub?t>-bass, which as~umctl that name. 

VIPER. See CoLUHf;R. 

VlRCETA, a gcuus ofpfant'i of tJ1r prntanclria mono-
5y11ia class aod 01·der. 'l'he calyx is Ji vc-notchcd; co-
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rolla funnel-fol'm; stigma two-11al'trd; capsule one-celled, 
ma11)·-sctdc1I. There are two bpccies, annuals ol' Guiana. 

VIRGO, in asti·onomy, onr of the signs or ro11stel
latio11~ of the zodiac, and the si~th according to order. 

VISCELLl. Sec ANA'CO\IY. 

VISCU~l. a genus of plants of the class direcia, order 
trtrand1·ia, aml in the 11atural SJ'3tem arran~cd under 
thr 48th order, ;1ggrcgatre. 'rhe male ral) x is i1uadri
partil4'i thr autl1crre adhere to the calyx; the female ca
lyx cumists nl' four leaves; there is no st)·le; tile stigma 
is obtuse; thrrl' i~ no corolla; the fruit i!'ll a be1·ry with one 
srtd. The1•c arr 12 sprci('s, only one of which i'3 a native 
of Bri1ain, liz. the album. or common misseltoe. It is 
a sill'uh gt'1Jwi11gon the IJ;u·kofsc,·cral t1·ces. The leaves 
are n111jugatt• aud elliptical; the stem forked; the Huwt•rs 
whitish i11 the alre of' thr leaves. This plant was i·eckon· 
ed sarrrd among the druids. 

VlblON. S••· OPTICS. 
VISITATION, in law, an act ofjul'isdiction whereby 

a supt·rior. 01· propt•r officer, visits some ror1m1·ation, 
coll1 ge, rllun:h, or othrr publir or prh1ate house, to sre 
that the law!i and rr~ulations thereof are duly observed. 

Among us, visitatio11 is that office performed by the 
bishop in rvrry dioct•se unre in three years, or by the 
arr.lult>acon e., l'l'Y year, by visiting the rhu1·rhes and 
thrir rectol'8 lh1·011glrnut the whole diocese, &.r. The 
bishnp'9 rommi'isa1·y also hollls a cou1·t of visitation, to 
whkh hr may cit all rhurrh-wat·dens ancl sidesmrn; and 
to whom he exhibits hi111 articles, and makes inquiry by 
thrrn. 

VISMEA, a grnus of tlie dorlet"andria trigynia rlass 
and ordt•1· of plants. Thr calyx iii five-leaved, inferior; 
thr c111·olla fiVl·~1wt•tllrtl; stigmas five; uec. two or tl1rrc. 
cell"d. Tl11·1·e is unr species, a 11at1vt• of the Cauaries. 

VITF.X. thr chaste free, a genus of thr didynamia an
gin-;pt•r111ia dass ol' 11lants, with a monopetalous, rin
g1·11t, a1ul hilalJiat.-d 0.1wer, earh lip of which is t1·ifid; 
thr fruit is a q11adt'il11rular. globose berl'y, containing 
lour src·d'!. Tht'I'(' are 14 s1w1·its. 

VlTIS, a g1·nus of tile dass prntanclria, and order 
mnn11.i;} 111a: a11tl in the naturttl S)·stem anangcd undr1• 
the '46lh orill•r, prrtnracrs. The prtals cohere at the 
top. and 1u·e "itlwrrd; the fruit is a bt>rry with five 
se1·ds. T11r1·e are 12 sprf'ies; the most im1101·ta11t or whirh 
is tlu· v111ifrra, 01· fommon vine, whirb has naked, lubed, 
sinuatrd fra\'<'~. Thrre art• a great many va1·ie1irs; but 
a l't'('ital uf tlH·ir names would be ti1·e~ome without being 
us1·fol. All tltr i;urt'i arc 1wopagatPd rither from laJers 
01· <:11tti11gs: tl11· forowr of whi.·lt mt•tlrndi;; is greatly prac
tiyrd in l~11gla111I. but tht• latft•r i-J much prt·fcrable. 

In rho:1-.i11g 1hc ruui11gs, yuu "lhould always take 
sud1 "'.h·••Jh 11(' the lao;;t yPar'8 g1·owth as are strnng and 
'\Hll n1u·1u•d: these shoul·l br rnt from the old \int". just 
brluw the plA.Cl· where tl1ey \\1•1·c produced. takin~ a 
kn11t 111· pkn of tho t rn y1•ot1"i• wood to earh, \\ltfrh 
Bh1>11hl Le 111·111u•cl smon1ii; tl1t·11 y1111 shnnltl rut off the 
t1pp~T 11a1·1 of 1111' "lt11•1t"t. ~"' a'i to lravc the ruttiu~ ah1n1t 
lti 1wrln•!i 11111;_;. \\" tt•n tl11• pit'rr ur knot or 11ld woocl j 1 
rut at b·1U1 ••11do;, n ·,lt' thr ;r "'"~ ... h.111t. tlir r1itti11.~ \,jJI 
rt•i:mntil"" a litrlt• 111ail1•f : ·.\ h1·1w rC11l,111wlh ~h t"i tlie tillr 
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each shoot; but mnst per'°'" cut them into lengths nr 
about a foot, arnl plant tlu•m all. • 

When the cuttings are thus p1 eparetl, ir they ar" not 
then planted, they should be placed »itl1 thci1· lower parl 
in the ground in a di') soil, laying some litter upon their 
uppe1· parts to µrevent them from d1·Jing. In tJiiq.~ituatiou 
they may t"ernain till the beginning of ApriJ_(·.1 luch is the 
best time fur· planting I hem); when you ~llf.)uld take them • 
out, and wash tllem rrom the filth thry ha,·e ront1·arted; 
and if you find them 're1·y dry, you should let them stand 
with tl&eil' lower pa1'ts in tlie watl·1• six or right ltuu1·.s. 
which "ill distend their vf'ssels, aml dispo.'H! th ctn fo1· 
taking root. If' the gl'Ound is stl'Ong and iurlinod to wet, 
you should oprn a trench whe1·c tl1e cutlings al'e to IJe 
planted, which should be filled with lime-l'uhbish, the 
bctttit' to d1·ai11 off lite moistul'r; then raise tlic bot·tlers 
with fresh light earth about two feet thick, so that it 
may be at least a foot above the level of the gl'Ound; then 
you should open the holes at alJout six feet distance 
from each other. putting one gout.I strong cutting into 
each hole, which should be laid a little sloping, that 
their tops may inrlino to the wall; but it must be put ill 
so deep, that the uppermost eye may he level with the 
surface of the ground; fol' when any part of the cutting 
is left above ground, must of the buds atlempt to shoot, 
so that the strength of the cuttings i'i divided to 110111·ish 
so many shoots, which must consrq urntly be wcakel'th:ut 
if 011ly one of tht>m grew; whr1·eas, l.ly burying the whole 
cutting in thr g1·uund, the sap is all c111ployed 011 u11c sin
gle shout, wliit..h consaqucntly will be much stronger; 
besides, the sun and ail' arc apt to dry that pal't of the 
cutting which remains al.love g1·uund, and so often pt·e
vent the buds from shouting. 

lial'ing )>laced the cutting in the g1•ound, fill up the 
hole grntly, 1n·essing down tlie rat'lh with JOUI' foot close 
abn1~t it, and raise a little hill just upon the tup of the 
cuttmg, to cover the upprr (':}e quite over, \\liich will 
prevent it from drying. Nothing more is nccessa1·y tlian 
to keep the ground c~t>ar. from \\eetls until tlrn cuttings 
br.~m te shoot; at wl11ch tuue you should look o\'CI' them 
carefully, to rub ofl'any small shoots, if~urh arcpl'oduc. 
ed, fastening the first main shoot to tl1e wall, v.hich 
should be constantly h·ained up, as it is extended in 
length, to prevent its breaking u1· hanging duwn. You 
must contrnue to look ovct' these once in about tin-cc 
weeeks tl111·i11g the summer season, constantly l'Ubbing 
off all lateral shouts which are IH'Oduccd; and be sure to 
keep the ground clra1· fr11111 wrcJ.,, whirh, if bUffr1·etl to 
g1·ow, will exhaust the goodness of tl1e soil, aml starve 
the cuttings. The Michaelmas following, if you1· cut
tings have produced stl'ong sh1111ts, you should prune 
thrm tlo~vn to two C)l'S. 111 the sprin~, aflc1· the c-ild 
wratli<'r 1s 11a111t, you must gt•ntl)" tlig up the borde1·:; to 
lo1_1<;<'1J the ea1:t1~; but) uu must be ,·cry carrf'ul, in doing 
tl11<.;, n~•t to lllJUl'C thr roots of yom· vim·c'i )DU huultl 
alsn l'a1c;e the ecll'•h up to the sll•m'i of' thr pl.rn''i, so M 
to_ ro,rr the old \\w1d but 11•1t so tk1·p a'i t,1 c-o\e1· l'it;1et• 
ol th.<' t') e~ of tlH' la~t ) rar' .. woo1t, ,\fll'I' tlli!S '""Y ,, ill 
rr<p11rl' no ra1·thrr < .trt' until tl1l'y be.:;111 In sh·~ol; whcu 
you shoulcl 1· i.: b off all we.th. clan.~!;nt-; :..h11ot<;, tt~. 1 rnig nu 
1~t 1_1t·c t.f1.~11 lht· h\O p~·olli1r1•tl fr11111 ~lu • f\\I') l ")l'"i 0 j· tile 
l.~-.t )l'.\!· s ~\uml,_ wlw:h s!i'•·•ld U1· fa.., f 1·u1·~l t ., t h1• w,,11. 
i'l"Oill tins UOlC till the Yilleo barn UOllC ohooti115, )'Oii 
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'!aould look lhl'm over once in three weeks 01· a mo.1th, counfry; but the grapes of the !alter <lid nut 1·irrn kindl•. 
to 1·ul.J uff all lateral slirwts as they are prudurr<l, and to Fl'ance was famous for its viueyaa·tls in the reign of Y1 • .. 
faslcn the m;dn shoots to the wall as they a1·c extcnJed ])ai;ian, and even exportet.I its wines to Italy. The whole 

~~ 11~,1~~~. 1.:~ ;~:11\\\ t:;~ ~1111~~~I1~~s0 ~r 1:~!:~ t~~~ ~fit~1{,' ~,~,~~~~! ~>l~·~\~ 1i\~~-~c~~r~~~l~ef ~l~s :~11~~t~;\~1~~~ \;.!~a:·.~:~~{c ~~~ 
v..ill st1·egtln·11 tl1e luwer eyes. Du1·ing the Rummer sea- kna,·ish dexterity, tin_g;ng it with smok~, culo111·i11g it 
tlon )'OU nia"l constautly keep th e gl'ound d r·a 1· from (as was suspectC'd) with hel'l.1s anti noxious ll)<'s, aml 
\n•1•il ;, nllr sh 1u\d you pe,·mit any srll't of phtnts to grow C\'en ad 1lt(' rating tiJC ta"itc and appearance with a:oes. 
Jicar the , i11ci:1. '\ hic.:h would not only rob them of uour- Ancl as our first vines woultl Ue transplautctl from Gaul, 
hil111h·1tt, llut sha1le tltc tluwer Jiarts of the s!ioots, anti su wc1·e in all probability those of tlic Allnbro.:;1·~ in 
JH'cvcur 1hcil· t·ipf'ning, \\hich will not only cause thf'ir Franche-com11te. The.sc were peculiarly fitted 1'01· ro(d 
wood tu be spongy ~tn<l Juxul'iant, but t'C11de1· it less countries. They r·ipcned eHn in the frosts ol' the ad
fruitl'ul. vaucing winter; and tl1t·y wc1·c of till' same colour, anti 

As soon as 1he leaves begin tr1 drop in autumn, you s~em to have bce11 of the same spcrics. as the bla1·k mus
shnulll 111·unc these young vines again, leaving thrne cadi11f's of the present day, which ham lately been tl'ied 
bud:-; tn rach nf the shouts, J>ro,·ided they are strong, in this islantl, alld found to be fittl'st f.11· tltc climatr. 
oth(•f'\\ ise il is bc.tter tu shorte11 tht'm <lown to two ryes, These were pretty certainly brought intu Britain a lit
iftlwy are good; for it is a vr.i·y wro11.~ prnctice to learn tic after the \'i nes had bl!en r~rrie<l over all tile ki11g~ 
mu1h wood upon )Oung vines, or to le<\ve tl1cil· shunts tou tloms of Gaul, and about the u11ddle of the third tl'Htllr)', 
Jong, which g1·catly ~eakens the roots; then )O:.t should when the nunlt'l'OUS plantations l1a<l gradually 5)H'ead 
fctstl'n thrm tu the wall, spl'ca<ling tbcm out horizontal over the fare ol' the lattl!r, and must 11atu1·ally han cou
~:ach way, that the1·e may Uei·oom to trainthene\\ shouts tributcd to their progress into tlw fn1·me1·. 
the fol\o\\i11g summer, and in tl:Ie spring the borders Tile Romans, even nearly to thr. da)s of Lurullu~, 
1nust Uc diggt:d as bcfo1·e. wc.•1·e ver.) seldom al.lie to regal~ tlil'nl!,elns "ith '\inf. 

'flic U!:iCS of the fruit of the vine fol' making winr, &c. Very little was then raiscll iii tlie corupa-;s uf HalJ; aud 
are w1.:ll knowo. The \'ine was intJ"olluced by the Ru~ the fo1·eign \\ines we1·c so c.lea1·, tltat they we1·e rai-cly 
ma11s into Britain, a11d appears fom1e1·ly ta ha\•e bt:cn 111·oc.luccd at a11 entertainmeut; and \"I lien they were, 
vrn rommou. l~'ro111 tlie uame of vi11eya1·d yet aUlier- rach guest wa.c; indulgetl only \\ ith a single draught. 
ing. to the ruinous site~ of ou1· castles anJ monastnics, But in the seventh century of Rumc, as their con
t hen• seem to have beeu few in tlie country but what had quests augmcntetl the c.lcgre.c of thl'ir wealth, anrl en
a vinC'yard belu11giug to them. The cou~ty of Gluuces. l;u·ged the sphere of their luxu1·y, wines Lecame the ob
.tea· is pa1·ticularly commended by Malmsbut·y, in tho j ec t of particulal' attention. Many ' 'aults were con
twclfth century, as excelling all the l'est of the kiug<lom structed, an<l good stocks of li~uo1· We<'c deposited in 
in thr number aml g\_1udncss of its Yineyards. In the tlirm; and this natu1·ally ga\'e encouragement to the, 
earlier periods of ou1· histo1·y~ the isle of Ely was cxpt'css~ "in es of the country. The F'alc1·n ian 1·ose immediately 
Jy drnominatcd the Isle of Vines by tile Normans. Vine~ into gl'cat repute; and a va1·iety ol' others, that of 1''1u .. 
,·a1·ds are frequently noticrd in the descriptive accounts rcnce among the rest, succeeded it about tile close of the 
~>f dnomstlay; amJ those of England are even mentioned century; and the more westerly parts of the European 
by Bt·de, as early as the commencement or the eig~1th continent were at once subjected to the arms, and co
century. riche<l with the vines, ol' Italy. Sec Vurnnnn, and 

Doomsday exhibits to us a particular proof that \\'ine W1NE. 

was made in England during the perio<l preceding the VlTMANNIA, a grnu• of pl au ts of the class and or. 
Conquest; and after the Conquest, the bishop or Ely ap- dc1· octantlria m.onogynia. 'l'lie cal~·x is four-cleft; co .. 
)Jears to have received at least three or four tuns of rolla four-petalled; uect. a scale of the base of carb 
wine annually as tithes, from the produce or the \'ine- filameut; nut scmilunar, one-seeded. There is one spe .. 
va1·tls in his diocese, and to have matle frequent reser- cies, a tree of the East Indies. 
\·ations in his leases of a certain quantity of \\i1rn for VITREOUS humolir efihe eye. Sec OPTICS. 
rent. A plot of land in Lon<lon, which now forms East VITRIOL. martial, or sulphat of iron. This salt was 
Smithfield an rt some atljnining streets, was witli11e)d from known to the ancients, and is mentioned hy Pliny under 
the r·eHgious house within Aldgate by four successive the names at' m1sy, snr y, arnl calcha11tum. In comme1·te 
constables of the Towel', in the reigns of Rums, Hcn1·y, 1t ts usually denominated g1een v1t11ol or coppera3. It 
anrJ Stephen, and made by them into a vineyard, which is not prepared by U1ssolvrng it on rn sulphunc arul, but 
yicl<le<l g1·eat emolument. In the old accounts .or 1·ccto- by moistening the IJyrites wb1ch are found native m 
l'ial and vicarial revenues, arid in the old registers of abundance, and exposing them to the open air. l'hry are 
ecclesiastical suits cu11ceruing them, the tithe of wine is slowly conred with a crust of sulphat of iron, which 
an article that frequently occurs in Kent, Surry and is dissolved in water, and afterwards obtained in rrys
othet· counties. And the wines of Gloucestershire, tals by evaporatinn. Sometimes the salt is found 1·C'~dy
within a century aftel' the Conquest, were little inferior formed, either in a state of solution in water, or mixed 
to the French in sweetness. The beautiful region of with decayrd pyrites. In some cases it is found nrus .. 
Gaul, which had not a single vine in tlae days of (';:e~ar, sary to roast the pyl'ites before they cau be made tn un
had numbers so early as the time of Strabo. Thr south dergo spoutaneou~ decomposition. This is ~nost_ pi·nlJa· 
of it was particularly stocked with them; and thry ha<l bly owing to the compact state of Hie py1·1tes 111 these 
en!ll extended themsdres i.nto the interior parts of the cases, and tbe abseore nr all uncombrne•l 11·on. Pvrite• 
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ig iu ract a supersulphuret of iron. 'fhe roasting re
duce~ it to the state of a sulpliur·et, wliich decompllses 

\Crl readily. 
Suhliat of iron has a fine green colour. Its crystals 

are tI
1
·anspa1·e11t l'homboidal pri'!ms, the faces of \\ hich 

arl' rltu1nbs with angles uf 79Q 50' an<l 100° 10', inrlined 
to each olhcr at angles of 98° 57' a1H.l 81° 23'. lt has a 
\'er'\' stl'ong styptic taste, and always reddens vegetaLle 
blu~s. Its Slll'Cifoc gravity is 1.8399. It is solublP in 
nbnut two parts of cold water, and iu !ths of its weight 
of bniling water. It is insoluble iu alcohol. 

V1TRtoL, blue, or sulphat 'If copper. Sulphuric aci<l 
does not attack cop11er ''hi le cold, but at a huiling heat 
part of the achl is dccomposeU, the copper is oxidized, 
anti combines witli the remainder of the acid. But re
course is seldom had to this process, as the sulphat of 
cojl}ICI' is found native al.H111t]a11tly, dissolved in mineral 
waters cunnt•ctcd with coppel'-rnines. From these waters 
it is often obtained l.Jy evaporation; or it is fo1·med by 
burning nati\'e sulphuret of copper, or by muistr11ing 
that substance, aud exposing it tu rheair. By either or 
thtse metlio11s the su1pllu1· is aridified, and tbc sulpliat 
ofrop1u~r formed. This salt appeat·s to have l.ieen known 
to the ancients. In commerce it is distinguishrd by the 
name of Llluc vit1·iol., and s•unetimcs by that of blue cop
peras. It is, in fact, an oxysulphat. Thrwe are two 
varietirs of tliis salt known, namely, supersulphat, and 
eui>sulphat. 

V1TRloL, white, or sulphat ef xinc. This salt, accord~ 
ing to tlie best arcounts, was discn\' rretl at Rammds\.Jerg 
in Germany about rl1e middle of the 16th century. Many 
asc1·il.Jc the invention to Julius duke of llrunswirk. 
Henkel and Newmann 1.\e1·e the fil'st chemists who proved 
that it contained zinc; and B1·andt fi1•st asre1·tai11cd its 
composition completely. It is gencl'ally fo1•metl fo1· com
merria.I p111•p1lses 1'1·0111 sulphurcted zinc; or blendc, as 
it is rallcd by minr1·alogists. This ore is roasted, which 
C'Oll\'Crts the sulpllur into an acid; it is then dissulYed in 
water, and ronc.cntrated so much, that on cooling it 
crystallizes ,·c1·y rapiJly, a11d foi·ms a mass not uulike 
(oaf-su~ai» This salt is usually called white vitl'iol. It 
is almost always contaminated witli iron, and oftrtt with 
copper nnll lead. Hence the 3ell1>W spots which are 
\·isilllc on it, and hence also the re»son that its solution 
in water Jrt"> fall a tlirty-bt'Own sediment; a circumstance 
Tery much complained of by surgeons when they use 
that o;idutil)n in medidnr. lt may be easily purHied by 
dissoh'ing it in water, antl putting into the solution a 
quantity of zinc-filings~ taki11g rare to Agitate it occa
eiunally. The zinc pr·ccipitates foreign metals, and 
takes thrir plar.c. The solution is then lo i>e fllte1·ed, and 
the sulphat of zinr. may Ile o~tained from it in crystals 
by proper crnporatiun. 

We have insrrtcd tht•sc three articles undcl' the vulgar 
11amcs in compliance with c1>mmo11 pl'ejudice. 1'h!'y a1·e, 
l11)we\·cr, noticed unclC'r thei1· proper hrads, and we tl'ust 
the aih auccmcnt of c hemic>1I kuo\\ ledge will sho1'tlv 
banish tllr."!e ltul.iarous terms. ... 

n l'lS's D.\NCK Seo MEDICINE. 

YIY~:IUU, a genus of r1uaclrc1pecls of the order of 
frre. Thr gencrk rhal':l tc1· is, <'ullin.;-tc-cth six, sharp
i1d1; tall inc teeth lor•g1·1·; t1mg11c in sumt· smonlh, in otl1n·s 
acu1ratf':d harl w~1·1f1:t· hn1I" nf ~ 1cnf"'lhcuetl form. This 
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grnus comprehends all the animals or the weesel kind, 
whirl1 sc1•m to b1J somewliat unnecrssarily sPp,11'atPd IJy 
Linn:.:eu":i into two distinct genera, un1ler the titles virerra 
and mn-:;tcla.; in whirh lattr1· ~enus the otters ai-e abo 
induded. In this pa1·ticulal' l\Ir. l'C'nnantseems to ham 
acted more judiciou<.;Jy than Lir111reus. "~e shall there .. 
fore follow his examp le, aud unite th~ two g"nera, pre
serving tlie otters distinct under the term .MusTEL.\, 
which see. 

The genct·al character of the weesel tl'ibe (of which 
there is al.JOut 31 species) is, a rei-tain s lr 11dc1·n rss and 
length of body; with a sharpC'ne<l visage, sho1·t legs, and, 
in most species, a lungish tail (though in some few it is 
sho1·t). 

t. Viverra ichneumon. The ichneumon is a species 
of wl1ich there seem to be two t.listiuc.:t va1·ieties; one of 
which isa native of India, and the other of Africa. Botb 
agree in the.it' general appea1·ancc, but the .Egyptian 
variety is considerabl.v larger than the Indian, measur
ing more than forty inches from the nose to the end of 
the tail; whereas the Indian iclineurnon scarrely exc11 eds 
two-thirtls of this length. Exclusive of size alon1~, the 
Egyptian khnC'umun is distinguishrd by ln:t.\ iug the tail 
slightly tufted at the end, which the other has not; anll 
from this circumstance it is placed, in the Gmclinian 
edition of the Systcma Naturre, as a distinct s11et:ies. 
T'he ichneumon is of a pale reddish-grey colour, each 
liair heing mottled with brown or dusky, so that the 
whole appears speckled in the man net· of the hair on some 
of' the Ja1•g1•r balJoons. The eyes a1·e of a bright red or 

flame-colou1·; the ears rounded, and almost ,:.11akct1; 
the nose long and slender; tho body 1·ather thicker 
than in most of this grnus; and the tail is very thick 
at the base, and thence gradually taµe1·s almost to 
a point; the legs a1·e shot•t; the hai1· on the: whole animal 
is hard and coarse, and it va1·ies somewhat as to the 
depth and rast of its colours in different individuals. 
In India, hnt still morn in Egypt, the ichneumon has 
always been considered as one of the most useful and 
estimablt- of animals; siuce it is an invctel'ate enemy 

to serpents, rats, and oth<'r noxious ct'eatures \\hi~lt 

infest those regions. In India it attacks, with the 
~reatest eagernrss and courage, tltat must dreadful 1·ep
ttle the cobra de rapello, or hooded snake, and easilv de .. 
st.roys it. It_ also cliligently seeks for the eggs of r i·11co
d1les~ for winch_ 1·eason, as well as fo1· its gcnl"l'al useful
ness rn destroying all mannrr of troublesome reptilc.·s. it 
'~as held in .such a high degree of ven t ratinn by the an
cient Egyptians as fr) be l't'gartled in the light of a •uinor 
deity, one uf those hrnevolent being~ proccc1li11g ihllu the 
puent of the unh•ersc. For the purposC'S above sp-•rifird 
it is still domesticated l.iy thr 111dian"> andEgJptious. in tlic 
samr manner a!'i the rat in E111·upe; and it has also tht' me
rit of bei11g rasily tamed, and •if prrl'ormin~ odl 1lic. "it:'r
vices .of the rat '~ith a ;cti.ll greatr1· ~rgl'ee 111' \'i~1 1ur and 
alacrity. 'Vlirn.1n ~urs 111t of p1·1•y, 1t so111rtimc-s "Jlnigs 
s_utlde_nl! npf~ n 1t with the A"r1~atec.:t agilit): and at O' lier 

h~1e_s w~H glule n.l'.111!?' thr ~1·ou1Hl hk1• a s~·rpt•nl, withilnt 
~·~usmg its Lind~·, till .1t m·r1,·rs at a prnpt' I' tlislaucc f,H. its 
rntcn<lt·d attack. J,1ke. many oth··r animals d lllis tl'ibr 
it ii; a most dan.~erous rtif'my to 'H'\'f>J·a l rr<'alur:'s hr ' 
tha!' it~l')f; 0\'f'I' Wliirh it ga:ns a l'!"li.!) 'i"f0t')·· bv f~:~ 
tcnrng itself u11on them, aJJd su<king lhdr ~lood. ·In a 
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wild state, it is saill principally to frequent the banks of 
rivn!-i; nnd in timrs of ilootl to approach tile lnghrr 
gro1111lls and i11habitecl places, in quest of prey. It is re
ported to swim and riirn orcasiiinaJly, in the mamw1· of 
the ottrr, and to continue beneath tue water for a great 
le11gth of time. 

The ichneumon is found not Qnly in various parts cf 
Jndia, but in the Indian ii;landi;, a!:! Ceylon and othl'l'S. 
J t also otcm·s in many pa1·ts of Africa bt>s.idt>s Egypt. as 
in Uarbary, anu at the Cape of Good Hupe, &c. As it 
is a native of warm countl'ies, it is of co urse g1·eally in~ 
,iur~<l by a removal to the colder regions of Europe, and 
genc1·ally falls a' ictim to the alteratiuu of climate. See 
Plate CXXXVJll. Nat. Hist. tig. 418. 

2. Vh'cna sul'ikatta. The Bnl'ikate is distinguishrd by 
a lnng sharp-pointed nosr, tlepressed lit·a<l, a11d inflat,·d 
chr.Pks; the upp('.l'jaw is much lunger than the lower, and 
on its upprr part is black; the eyes are also SUlTountlt·cl by 
blark; the ea1·s are small and rounded; the tongue hi ob
long. blunt, and aculrate<l back wards; the Ieng! h of the 
aui111al, cxdusive of the tail, is about a foot, and of the 
tail about eigl1t inches; the legs are short; the d:rns on 
the fore fret mur h exceed in le111;th those of tlie hi11d ft.rt. 
The general colour of tho surikate is a tleep grey; the 
tail is subferruginous, tippt•d with black. It is an inha
bitant at' the Cape of Good Hopr, where it is called meer
rat. It feeds on flesh, and preys on mice. a11d other 
small animals. It commonly sits crer.t, in the manner 
of a squirrel; and when please(] makrs a rattling noise 
with its tail, for which reason the Dutch inhabitants of 
thr Capr <:all it klapper-maus. It is also found in the 
island of Java, where it is named surikatjr. by the Du1ch, 
eu account of a peculiar acid scf'nt, whirh it is sai<l to 
cmif. It is an animal of a capricious disposition when 
in a state of caplivity. In having only four toes, it tlif
fe1•s from most of this tribe. 

3. YivPrra nasua. rn1e size of this animal is at least 
equal to that of a cat. Its genel'al coloul' is a cincreous 
brown, or ash-coloul', with a cast of redllish; the tail, 
'\\hir"h is of ve1·y consi<lerable length, is annulatr.d with 
distinct circles cf bl ark: its most l'emal'kahle character 
js the long, tlt•xible s11out, som .... what truncated at the end. 
Dy the assistance of this it turns up the earth, iu the man
ne1· of a h11g, in quest of earth-worms. &c. Like the. pole
cat, it also pl'cys on the smaller quatll'upeds, bil'ds, &r. It 
is a native of South America, ant1 seems to have bern 61·s t 
described by Marcgrave in his History of Bl'asil. Tlit're 
is a particulal'ity sometimes obsrrvable in tliis animal, 
which seems wol'thy of notice, viz. a kind of' prolonga-

' tion of the skin at the back of the her! into seve,.al !tor. 
ny processes, of about a quarter of an inrh in kngth: 
these in some specimens are srarce.!y visit.le. The tongue 
is ma1·ketl on the upper part with several furrows, so 
di.posed as to resemble the fibres of a lraf. 

4. Vi vcrra vulperuJa. Coasse. This anima1 is ahout 
the size of th" pulerat, measu ring 18 inches from nose 
to tail; the tail is long and full of hair: the whole animal 
is ot' a dct.'p 0 1· blackish chocolate-rolou1·. lrnt thr tail is 
s omrtimcs mixed wilh "hite. It is a nativ<' of J\lf'xico 
aud many otlwr p:u·ts of America, and pns!ieS'>l'S 1 he 
po\\ er of C'mitting. when atta<'k{·d 01· irritatrcl. such pow 
erfull) offrnsirt• emu, ia, as , in most instances, tffcctu. 
ally to d1scomfit and repel its pursuers. 

5. Viverra striata. Striated weesel. It has been im11-
gin1·d, aud nut "' ithout a dr•gre'' ot' probaiJi!ity, that this 
animal is the female of vivel't'a 'ulpc•r11Ja, u1· coassr. It 
is hf l he same sizP and ~enrral a~pec;t, I.Jut is clistiug1tiRb. 
et! b} _five parallel longitudinal whitestr·ipes_on the back; 
the tail is very bush~· or full of' hair. In the cl1ffl"rcntspeci .. 
mrns of this animal Lhcr"c is some slight Ya1'iatiun oUst•na. 
IJlr in thf' Jlropodion of the <lorsal stripes, as well as in the 
colour "f th~- tail, whirh ii) sometime• mm·kl'd with a pair 
of lateral white Uarnls, and somrl'imes almost r~tireJy 
white. Its ma11nc1:s a11tl ho_nilJle vapour, when irritated, 
per~rtly agn•e with the ' r1verra vuI11ccula; a11d the same 
tle•rription uf this olfeusive quality may be applird to 
this awl some other spec:irs. If the accounts gh·cn or 
this 11dio11s vapo111" are. not aggravatl•d by the al.Jhurn>nt 
rerollrction of those who ha\'e experienced its effects, 
even otl1f'J' ill smell \\ hkh nature ca11 pr·ollucr is surpas. 
srd by the overpowering fc.etor of tlwsr extraordinar1 
quadruprcls. In consr-quence of tlie drc~adful emanation, 
thr rlogs are sai<l to rf'li11quish theirp111·suit, and thf'men 
to fly with p1·eripitation from the tainted spot; but if un .. 
fo1·t11notrly the least particle of the ftuid which the ani
mal commonly disrhar·ges at thisjencturet should happen 
to light on tlir clothes of the hunter, he beromes a gene.. 
ral rrnisanre wher·rver he appears, and is obliged to di .. 
vrsf himsrlf of his drrss, and prnctise all the arts of ab
lution. in or•df'I' to be rcstort·<l to the society of mankind. 

Tn ad<I to the history of these st1·ange circurnstancf'B, 
it is affirme-d that the animal is sometimf's tamrd, and 
1•rn1lere1f domestic; in which state it is pretendf'd that it 
ne.Yer emits its pestilrntial vapour, unlrss greatly dig .. 
plrasrd or irritafPtl: if this is the case, it ougtit surt>lyto 
bf' tl'eafetl, as an rminf'nt zoologist has well observed, 
with the highrst attrntion. 

6. Vh'errn raprnsis. The Cape weesel, is one of the 
largrr animals of thf' grnus, mrasul'ing two ft>et from 
nm:.e to tail, which is ri~ht inches long. lts culour is a 
cinereous grey abovC'. and brownish lilack bl·low; the two 
colours being separatrtl along thr \\hole lrngth or the 
animal, from tlw basr of thr toil, by a stripr of black 
and white; thr. ears are srarrrly visiblf'; the tail rather 
th irk: the lrgs short, and thr liratl lat·ge; the snout sborl 
anti somewhat poi11tetl; thr body seems uf a thicker form 
than is usual in this grnus. 

This animal, wlwn pur·suf'tl, f'_jrrts a fetid Jiquicl, ac.
companied b.v a smr-11 as ins11ffrrable as that of somr or 
the Amrrican weesels or skunks, and productive of the 
same .-ffrf't. 

7. Yivrrra rivetta. Civet. Thr viverra cintta, rom .. 
monly k11ow11 by tlH• name of thr rivet. cat, is a native of 
srvrral parts of Arrira and India. The grneral length 
of this animal, from nose to tail, is somrthing more than 
two fert, a11d the tail mPasur'PS fourteen inrhrs. The 
ground colour or tl1' hod~· is yellowish ash-gr·ey, mat·ked 
with largr blackish,,,,. dusky spots. disposed in lnngito
dinal l'O\\S on f'arh siclr, anti sometimes a tinge or frrru
ginous ar1prars i11trrmix1·d: tlu• hair is rmu·sr, and alnng 
the tnp of tlw bark stands up, so :\S to form a sort of 
mane; the 1w:.u.l is of a lrngth,·m•cl or sliar11ish f .• rm, 
with shorl roundrd ears~ tt-e "~""arr or a brigl1f ... ky· 
blne: fhf' tip of ffip nns•• IJJ:irk: 1111~ ~jflrs or t~I(" fare, 
cliin, b1·ea'-t. ),·go;; , amJ frd. at'P bl:-v-k: thl" 1·l"ma10drr of 
the face, and F ",. ·' '"' ' • '- ··I· 
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lowish white; from eacl1 rat• arc three black sfriprs, 

tei·m111ct.ti11g at llic thro.11 and shouhkl's; the tali is gc

nea·aliy blat·k, lrnt :,01mt·time:; 1s 111al'kecJ \vith pak or 

winlPth spot.son racli H1tli' tlit· base. It is an a11i111RI of 

a w111l 11i .. po~itio11, and liH~S in the usual manne1· of others 

of thi!i genus, v1·t•)'i11g on binb, the !-im,dll'I' quadrupeds, 

&c. ll is l'em..u·kal.Jlc for the production of Lht:: d1·ug 

called civet C-lolllt'Linw-; erroneously cunfoundetl with 

JDU!ik). This sallstanrc is a sccrctiun fornll'd in a la1·ge 

doul.Jlc glandulaa· rert•ptaclr, situated at somP Jiltle dis

tam:c bcnt·a.th the tail, and which the a11irnal e111pucs 

spontaneuu"ily. 'Vhe11 the rivrt-cats at'l' kepl in a state 

of confincmt·nt (a!; is u~ual Willi tlir p1·rl'ume1·s at Am

sterdam and olhc1·s phlcrs). they ar1· 1,lacec.J, from time to 

tim··, n sti-ong wood I'll cagl'S 01· rcrt>ptacles, so cuusti·ucted 

u tu (H'e\.'l'nt thr creatul'I.: from 1111·11111g r·ound an<l IJit· 

ing the person em1~l11ycd in collecting the setl'eted _sub· 

stance; this upcratwn is said to be ,i;t·m·1·ally performed 

bire a \\et·k, and is d"ne IJy scraping out the civet 

with a 11111all ~patula, or stlnon. This sul>stance is of a 

yellowish rolou1·. and of tl1e consisll'UCe or an u11~1wnt; 

of an extt·cmt·ly strong an1I cv1•u unpleasant 01lour 

when fresh, so as sumt'tiurns to cause gilldin ~·ss and head

&l'he, IJut bero1mcs more agre.-al>ll~ liy keeping: the quan

tit) .1btai11cd each time amounts to al.lout a Jram. 
(;net, though an article in the more ancient materia 

metli ·a, and though still employed by the Onental phy

siriam .. , is with us d1iPil_\ used in pe1-t'umes. lt has 

a \'t'l"J fragl'a11t snal'll. aud a subac1·id taste; it unitrs 

readily with oils. lioth t·xp1·essed nnd t.listillcd; in watr:1·y 

or ~pirituuus mrnstrua it does not diss11lve, but imp1·C'g

naks tbe 8.ui1ls stl'Ongl} with its udour. It nrny, huw· 

ewr, be made tu unite with, or be soluble in waler, by 

means of rubliing with murilagrs. • 
8. VivctTa z1lrnU1a. Zibet. This. whirh was flgnred 

as a val'irty by Grsuer • .i.nd more prrcisely desrrimi

nalt'd by Buffqn. see1ns to lit> considered by mo~crn 

nat11ralist.s a'i a tlistiurt svccics. The zilH~t i~ cluetty 

found in India and tlw lu<lian islands. lts general as

pe<-1 is tht• same with tin• former spi·cie.s, liul its snout is 

somewhat slrn.r1wr, and its tail longer. In short, this 

spCt'il·S ma~ lw ealled the lndian, and the former the Al'

rica11, civrt-cat. ln disposition and manners tlwy both 

11ee111 to ag1·ce; as well as in tlicserrl·tion of the prrfume bl·· 

rorr desC'l'1hrd, which is collectt~d in both animals in th~ 

lllam1• llHUllll'I'. 

9. V1vcrr<1. g•·1·1ctta This genct is one of the most 

beautiful a11i111al!'l of" this gt'llUS. lt is about tht. size or 

a vt·rv smull cat, but is of a lougcr fm•m, wit!~ a sha1·p

pointe..i "illout, u1u·iglit ea1·s, slightly pointed. and ver.v 

long tail. l'he rnluur ,,f the gPnel is co1111110111y a palr.

reddi-.h grey, with a black 111· dusky line l'Unning along 

thi• back, whl"rc the hair is rather longl'I' than on the 

other puts. an1l fo1·rns the appt·a1·ance ot' a vc1·y o;light 

mane: al1111g the sit.It's of the botly i·un several r•>ws ol' 

roundish bl.u:k s11uts, which s11mrtimc'i incline a little to 

a sq11al'ish form; the muzzle is dusky; be1wath each eye 

is a white spot; the chet•kS, side~ ot' the 1wr k. and t.!ie 

limbs, aro spotted in a prop11rtionally smaller patte1·11 
than the bo•ly, and the tail is annulatl'd with hhrk. 

'l'h<' ge1u~t is ;1,11 animal of a mild diH}l'ISition. aad ~asily 

tamt'tl. In ,·uiom~ p~u·ts 1)f tl1r• !<;ast, ali Wl'll as at C1111-

1lanli11oplc. iiis domesticated lik.e the cat, and is said to be 

equal, or superior, to that animal in clearing house" 

from rats 01· mice. It is a dcauly animal, and has a 

slight musky smelJ. It is a nati\'e uf the western part~ 

of' Asia, but is f;flid likewise to occur in Spain, and even 

occasionally in some parts of France. 
1 o. Vinrra fossa. The fossane appears to be so 

ncady allied to the gene!, that it might almost pass fol' 

a \a1·1 ely of that animaJ. This auimal is a natil·e nl' 

~~,·:~ 1i '11;],~!~~~ia1~~.in~~is ~a~~~~
1 be ~~~~~~:~t:f'a ~~1~si~

1~~ 
1·alilc l1twccness, and to IJe with difficulty tamed. lt de

stroys poultry in the manner o[ the common weesel. 

Whl'll youug, it is sai<l to be g()od food. Jts sjze is that 

of thegenct. See Plate CXXXVIll. Nat. Hist. fig. 419. 
11. Vivena caut.livolvula. Pl'cheusile weesel. This 

anin1al, ha\•ing a prehensile tail, is niuetecn inches in 

length from the nose to the tail, which is seventeen 

inches long. The nose is short and dusky; the eyes 

small; the ears short, broad. aod flapping, and placed 

at a g1·eat distance from each other; the head tlat and 

bri•ad; the che.eks swelling out; the tongue very long; 

the legs and thighs short and thick, with five toes to each 

foot; claws la .. gc, slightly hooked, aud fltsh-colourcd. 

Its colour yellow, shaded with dusky. A blackish 01• 

dusky list 1·uns down the back from bead to tail, and a 

similar one half way do" n the belly. This animal is of 

gentle manners, active and pla,ful, and hangs by its tail 

ocrnsionaHy, in the manner of the prehcusile-tailed 

monkeys. It is supposed tu be a native of Jamaica. 

12. Vivena foina. The marten is an animal of a high~ 

ly. elei;ant appea1·ance. Its genel'al length from uosc to 

tail, ts about a foot and half, and tht> tail is ten inches 

long. The marten is of a ltla<'kish tawny colour, with 

a white thl'uat; and the belly is of a dusky brown; the 

tail is bushy, or full or hair, and of a <larker colour than 

the othel' tJarts; the ears a1·e model'ateJy large aml round

ed, and the eyes lively. This animal is a native of 

most. pat'ts ol' Et1r1>{>t'; inhabiting· woods and ftelds, and 

preying on luPJs and other small animals. If takeu 

Joung, it may be easily tamed, and even i•enderetl do

l~lf'··ti<'._ lt b1·ccds in tht hollt>WS of t1•er6, anc.1 brings 

forth il'oin three to Jive young. The skin is used as a 
fur. 

IS. Vivcr1·a. zibellina. Tile sable is greatly allied to 

the mar.en rn its app~arance, but has a longer· or shar. 

~er head, and more lengthenetl ea1·s. lts g,·neral colour 

1s a deq> gloss,> IJ1·own; the hair ht .. in~ ash-colourl'd at 

the root.•;an~l black at 1he tip-;; tllt1 chin is ci1wrenus, a 11d 

tl~e edges of the eal's )ellowish. Ito; sizt• is <>qu a l to tliat 

o~ the ma1·ten; . but~ exrJush-.e of other· ditft:rcnces, a p1·in

c1pal or~e consists 111 the tail, which is much sho1·V> 1· in 

propo1't111n than in the 111a1'len. The sabll• is an llriulJj. 

~ant uf the uot:UH'r? p;.uts of Asia, and is an rx 11·t·mdy 

~mportant article 111 the fur.-tradc. It p1·i111'ipally Jh·cs 

Ill ho!rs un_c.le1 · ground, esper tally und(•r tlte routs ui · 11·res. 

and somc~1mes, like .the marten, fo1·m-; iti:J m·st i 11 tile 

~1oll11ws ~>t trt>cs. It ts an acrive, livt'IJ animal, pi·t'j rng, 

11~ the mani~c1· of thL• mart~n, on the smaller quadi·upcd~. 
b~rds, &c. L1kcU1e mar ten, it is als1, most livt•ly durrng tho 

m~ht, a111I sletps ml!Ch by day. ln autumn the sa~le is 

s:u<l t~ eat c~·an.Uc1·1·1cs, w hortlt·s. &c. lt bl'in,""i; rui·th 

c:u:ly lU lite Spring, and haq rrum th1•et~ to fj, l! ~~llJUf; at 

a tune. The chase of the sa~le, accot•tlin~ to ~fr. l'e" 
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Ju1nt, wns, Uurin; the nrnre barbarouq pel'iolls of the 
R.1s~ian l1 mp1rr, Lhe prinripal la.;k of the unhilppy exiles 
.,, h) wt·re St'nt into ::>il>C'l'ia, and who. as well as t!ie sul
llH'l'S Sf'nt thrl'r, \\°el'~ obhgc<l to furnish, within a given 
time. ,\ certain riua11tlty nf furs; hut as Sibe1·ia is now 
bt!comc mo1·e p11pulous, the sable have in a grrat mea
sure quittctl i1, and have 1·e1ired farther to the not·tlJ and 
ea':it, into the desert, fo1·ests, antl mountain-,. 

c;;ableli arei1111umbnetl among the most val11ablenf furs. 
J?-rom an abstract dra\\.ll up by the late Ur . .FcH·stet·, 
from l\1111Jrr's account of its commercial history. it ap
pears that thr. price \'arirs, from one to ten poauds stet·
ling and abtn e. The blackest, and those which !iave the 
finest lJ\oom or gloss, a1·e reputed the best. The very 
b1"!lt are said to come from the environs ot' Nertrhisk 
"nd Yakut.-,k, and in this lafttT lli!,trict the country alJOut 
the l'iver lJtl !:mmetimes affonls sables of which a. single 
fur is sold at the 1·ate of sixty or Sl'venty rubles, or 
tw~·tve or fou1·teon pouruls stedi11g. Sometinies the furs 
ol' sabh•s are fraullule11tly dyed, and nthC'l'w1se pt't>pared, 
in ordeY· to gi"c them a mni-e intense colour, but these 
are very infe1·ior to the fine natural ones, and are dis
tinguishable by a kin ti of wi1 h<'red or dull appeannce of 
tl1e hair itself when accurately inspected. 

The sable occurs in North Amel'ira, as well as in Asia; 
the Amt·riran salJlrs are said to be chil'ily of a chrsnut
<?olonr, and more glossy, but coai·se.r, than the Siberian 
sables. It is 1w-cessa1·y to ohsel'Ve, that the sable val'ies 
iu its cast of colour at different seasons and in diffl'l'ent 
dist1·icts; instances have bet'n known, thuugh ruely, of 
its br.in,g found pe1'1'ectly white» 

14. Vivcrra fHt!o1·ius. The polecat is one or the most 
remal'kaule European species of tlte wtlescl tri!Je. Its 
colour is an extre.mely tlrep l.ltarkish-brown, with a taw
ny cast sli.~htly intermixed; the ea1'!3 are edged with 
white, anti the space 1·ound the muzzle is also whitish. 
The general length of this animal is st'''l:'ntren incht•s, 
exclusive of the tail, which mea!'llll'{'S ahrrnt six incht'S, 
'l'lie polecat is found in most pa1·ts of .Europe, as we.II in 
some of the Asiatic regions, as in Sili<·1·ia, whr1·e it is 
said tu be generally found tvith the rump of a whitish or 
yellowisli tinge, su1·1·cn1ru.1cd with black. 

The polrcat commonly f'>rms it~t·lf a subterraneous 
izet1·rat, sometimes beneath the roots of large trees, and 
sometimrs under hay-rick&. ancl i11 barns. lt preys in
discrimiuatt'ly on the smaJlf'r animals, and is very dr
strurtive to p!rnltry; it is aJso, like lht fr1'rf't. a cruel 
crwmy to rabbits, whirh it destroys by sucking tlu·ir 
b]1101J, instrad of tf'at'ing them immediatrly in pieces. Jt 
steals iuto barns, pigeon houses. &r. whl'l'e it occasion
ally makes great havnck; !Jiting otf the h1'ads of fowls 
and pigeons, autl theu carl'ying them away to its 1·rtrcat; 
and sometimes it carries off the hf'atls alo11e. D111·ing 
the summt>1•, howr\'CI', it pl'iucipally frequents 1·aObit
warrrns, or the hulluw h·uuks of trers, &c. &c. an1l 
prnw!s ahout in quest of y1H111.~ birdc;, 1•ats, fi,,Jtl.micr, 
&r. A1-rord111g to the rount de G1dfon, a single fam:Jy 
of polerats i~ sntllrient to destroy a whole wal'l't'll of' rab
bits: and he oilscrws, that tliis would br a sirnph· mt•thn<l 
of <lii11i11ishi11g the num(Jl'I' of rabbit~ wlit·re tltt'l are too 
abundant. In Spitin the f'l'l'rt't i"i said to han• ht't'll f1H'

Jrwrly i11trnd11re<l fo1· a similar pui-p·.ct<'. Th:.: polrcat, 
also pl'eys occasionally on fish, ot' w~icb a curious in-

stanrc is recor,led in l\Ir. Ilrwick's IIi~ti>ry or Qualfra. 
pc~l!i. During a s~nrc sturn1, one ui these animals wq 
ti·arkrcl i11 the snow from the !-.hie ul' a riH1let tu it, holt 
at some t.li-;tance from it; as it '"'c; obst•ned lo ha\'e mad~ 
frrquc11t trips, anti as otlirr ma1·ks were sr1•n in the 
snow, which coulcl nnt ea"iily be accounted for, it was 
thought a matte~ "·ortliy of_ more di1ig~nt cnrp1irn its 
l1ole was acc1J1·drngly ex~n11m·d, the an11nal taken, and 
ele,ren fine eels were dlscovered to be the fruils ofita 
nnctun1al exrursionc,; the nnu'iual marks in the SllO\f 
having been maLle l.Jy tl1e llll•tion of the ecJs while d1·ag. 
ged a lung i•1 the animal's mnutll. That the polecat, bow. 
e\•er, somdi~es fc_eds in this mannCI', is, in reality, nn 
m·w o!Jse!'vatrnn; smce Aldrovandus assures us that it 
will Ot'casionally take up its 1·csidcncc in tl1t· hollow ht>.nka 
of rivulets, in 01·tlet· to lie in wait for, and prey llp•it 
fish. The pokcat is also drligltted with milk. and will 
visit the dairy, fn orlil'I' to indulge in tlds artidr. It 
has bo~f'n k1l(Jwn to attac·k bce-ldvcs in the wintrl' si·a. 
son, and to feed on the honey. The spring is the seasoq 
in w1iieh it brt'eds; the female producing three or four at 
a bit'th. which she is said to .... urkle but a short timl", ac. 
cu-.tnming them eal'ly to suck the blaotl of the animds 
wliiclt she b1·ings tu thrm, as well as eggs, &c. 

'l'he polecat has bern km1wn to brl'l'd with the ft>rre~ 
and it is saiU to be a practice with wanencl's, \\ho keep 
these animals, to p1·ocu1·e a 1ttixed brrl'il from time ta 
time, which are of a cr1l11ur between lhe fc1·rct aud thi 
pnlecat, or of a dingy Jt'll11wish lmmn. 

The polecat is a stron_g a111l active creaturr, and will 
~pri11g wilh the_ greatest vigou1· and celerif)' wh1·11prepar .. 
wg tu attaf'k l11s prey, 01· to escap~ from p11r~11it, at whicb 
time it ard1<•s its hack con;:;ideralJly, in cJl'l]i•1· tn assi!lltits 
effo1·~· It i."I of a smell p1·uve1·Uially f'did, being furnhih· 
ed, like several othe1·s uf tho wcrsrl tribr, with rertain 
rcc<'ptacles which sec1·cte a thickish fluid of a peruliarlr 
strnng and offensive 01!our. The fiir, liowcrer, is beauti· 
fol, and the skin, wl11 n 1)rope1·ly tlrrsst'cl, is numbertd 
anrnng !he commercial furs, a11LI usr<l fot· tippets and othtP 
articles of drrs.. It is added by Aldrovandu•, that tho 
ful'l'ie1·s cndea,•nur to obtain skins taken f1·om surh anJ. 
mals as ha,·e been killed dul'ing the winter, a'i hring far 
lci:,s fetid than 1 hose killed in the spring aml summrr. 

15. ViHi-ra fe1·'l. Ferret. Of similar m:rnnersto the 
polecat is tht- ferret, the natural history of which liasbrrn 
so wrll detailed by the count tie Butron, that it is srarce
ly possiLle to add any thing material to that ckgant au
thn1·'s de!'lcription. The fcl'l'ct in g-c·twral fnrm r•·sc-mlMs 
the p1ilerat. but is a smaller animal; its usual lrngth beiug 
about fo111 trrn i11clies, t>xdussive 1)f the tail. which is 
about five. Linnreus, in the twelfth cditinn .if the Systenia 
Natut're, sre111s to entertain a doubt wheter it Hi h'uly dis· 
ti net rrom the polecat; it is, liowcveJ', a nalin. of Africa, 
and not of J<:uropc, and supports with diffirulty the rnld 
of an European winter; whe1·eas the polecat is found not 
only in the temperate, hut also in the colder parts of the 
Eu1·opt'an regions; to whicl1 may br adtlt•LI, that urlusive 
of its smallt•1· size, it is of a nl'lre sh•ndrr shapr. and the 
snont is sharpr1· in p1·opo1·tinn tlian in the f'o1·mrr animal. 
Tlw ft'JTC:t is used fur ral.tbit-hunting iu p1·dl·1 rnce tu the 
p!llecat, l.Jl'rause it is more rasily tametl; but ic is ncrflj
sarJ to krcp it in a warm box, v.ith wool.' r some oth1•r 
suustancc, in "·bicb it may imbed itself. It slet·ps almo•t 
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continually, and when awake, immediately begins to search 
about fol' fooil: it is usually fed with bread and milk; but 
il• favourite food is tho blood of the s maller animals. It 
is by nature an enem) to the rabbit; and it is affirmed by 
Butron, that whenever a dead rahbit is presented for the 
fin~t ti111e to a young ferret, he flies apon it in an instant, 
anti bites it witl1 g1·cat fu1·y; hut if it is alive, he seizes it 
by the throat, and sucks its blood. When let into the 
bu1·rows ofrabbi •s, the feri·et is always muzzled, that it 
may not kill the rabbits in their boles, but only drive 
t11em out, in ol'dcr to be caught in the nets. If the fer
ret is put in without a muzzle, or happens to disengage 
himself from it, he is often lost; for after sucking the 
blood of tho rabbit, be falls asleep, and cannot be regain
ed, except sometimes by smoking the hole, in order to 
ohlige- him to come out; but a9 this is a practice which 
does nnt always succeed, it continues to lcatl a rapacious 
and solitary life in the warren, as long as the ~ummer 
tontmues, and perishes by the cold of tho winter. 

We are told by Strabo that the ferret was brought into 
Spain from Africa; and it is supposed that this was done 
In ot·drr to tree that country from the vast number of 
rabbits with which it was over-run; an<l from Spain it 
was gr;tdually introduced into other European countries. 
'l'hc fenet is an animal of an irascible nature, and, when 
irrita1cd, his odour, which is at all times disagrceahle, be
comes fat• n101·e so than usual. The general colour of 
thr ffnet is a very pale yellowish-brov..-n, or cream-co-
10111·; and the eyes are ofa bright and lively red. 

16. Vivcr1·a vulgaris. 1.'he common weeselt is one of 
the smallest species in this numerous tribe of quadrupeds. 
Its general longth is about sr.vcn inches, exclusive of tbe 
tail, which measnl'es uear two inches and a half. Its co
Jou1· is •pale reddish, or yellowish-bt·own, and beneath it 
is • ntir·rly white; but below the corners of the mouth, on 
earh side, is a bt·owia spot, the ears are small and round-

• ed, and tlw eyes are b1ac.k. This little animal is posses
sed of a considerable deg1·ee of clr.gance in its aspect, aud 
it"I motions m·c light and easy; but it has the same un
pleasant smrll with the stoat, and some other species. It 
is an inhabitant of the cavities untlcr the roots of trees, 
as well as of banks near rivulets, &c. from which it oc
casionally sallies out in quest of birds, field.mice, &c. 
It evcn attacks young rnb~its, and other animals of far 
superior size to itself; but its chief prey, at least in this 
country, seems lo be the field-mouse, of which it drstroys 
great multitudes. From the extreme flexibility of its 
bud}, and its wonderful activity, it readily ascends the 
sides of walls, and by this means 111u·sucs its vrcy into the 
most distant retirements: and is a frequent iJ\lrnbitant of 
bal'ns and g-rnnai·ics. Tiu~ \\'eesel pl'oduccs four or five 
you11g ata time; 111·epar'ing for them a bed of moss, grass, 
&e. An instance is gi••en by the count de Butron of a 
"Ce'iel's uc~t being found in the carcase of a wolf, which 
]1ad b('cn hung up near a wood; the nrst was made in the 
c•••ity of the tlourax. 'fhe count de Butron, in his first 
dcscl'iption of thr weescl, affil'med that it was a perfectly 
untameable animal: but he aftet·\\art.ls 1·cccived \'ery au~ 
thentic account• of weescls which had been so compktely 
tamed as to exhibit evrl'y mai·k of attachment to thei1· be
nefnrtors, and to he as familiar as a cat or Jnp-dog. An 
account of this !dud is givrn by 011e of his cor·t•espondents 
in tloe seventh su1>11Iemcgtal •·otumc ofbisNahu·OIJ llisto-
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ry, which amply confirms tho frutb of this; ancl among 
othel' curious particulars, it is observed, that when asleep. 
the muscles of this little animal are in a state of extreme 
flaccidity, so that it may be taken up by the head, and 
swung back.wards and forwal'ds, in the manner or a iicn
dulum, several times, before it wakes. 

17. Viverra erminea. Stoat. This animal much re
sornblcs the wecsel in its genet·al appearance, as well as 
in culoul', but is considerably larger; the body, exclusive 
at the tail; measuring ten inches, and the tail five and a 
half; the tip of the tail is also constantly black, whatever 
may ~e the gradation or cast of colour on the body; fur 
tl1e stoat, in the northern regions, becomes milk-whit6 
d11ring the winter, in which state it is commonly called 
the Cl'mine. It is sometimes found of this coloul' io our 
ow1~ country; and instances are not very uncommon itl 
which it appears parti.culoured, 01• white in some parts and 

~~~~i\1e:~th~~:·s~:uci~~~fo"n~f anci'.~~1;1e1~:~:;1~ ~];~ s~~~ ~ 
is similar in its manners to the weescl, living in hollows 
under the roots of trees, in banks near rivulets, &c. and 
preying on all manner of smaller animals, as well as on 
rabbits, &e. It does not, howeYe1-, like the weosel, visit 
houses, but confines itself to the fields. It is an inhabi
tant both of the northern part of Europe and of Asia. It 
occurs in Kamtschaka and the Kurile isles. It is also 
said to be found in several parts ol' North Amol'ica. 

In Not•way and in Siberia the skinsJare algreat article of 
commel'cc; most of the ermines or white stoat-skins being: 
brought thence. In Siberia the stoat is said to be found 
in the birch forests, but not in the pine forests; and the 
skins are sold on the spot, accortling to l\11'. Pennant, at 
from two to throe pounds sterling per hundred. 'fhe ani
mals are either taken in traps or shot with blunt arrows. 

I B. Vivcrra maculata. Spotted weesel. This, which 
is described in governor Phillips's Voyago to Botany 
Bay, is said to be of the size of a large polecat, mcasm•
ing 18 inches from nose to tail, and t.he tail nearly as 
much; and the visage is of a pointed shape. The colou~ 
is said to_ be black, marked all over, the tail not except
ed, with irregular blotches of white; the tail is represent
ed as thin, an1l gradually tapering to the end; the whis
kers very long, and the general appearance of the animal 
s_uch as to rese°!ble the vivel'l'ino opossum in most pat';. 
t1culars, except rn the appca1·ance of the tail. 
VlVIP~ROUS, i~ nat~ral history, an epithet applie11 

to sud1 annuals ~s .bring lorth their young alive and pel'o 
feet, m contrad1strnct1on to those that lay eggs, whicf! 
arc called oviparous animals. 

VOID AND. VOIDABLE, in tho law. Some things ai•e 
ab~olutely ~01d, and ?!hers only voidable. A thing is 
void winch 1s done agamst law at the very time of doing 
it, and no pe1·sO'I> shall be bound by such an act; but ,. 
thing is only voidable which is done by a 1or1·;011 who 
011g~1t ~ot.to ha~e done. i t~ but who, nevertheless, cannot 
avoid 1t hunsell afte1• 1t 1s done; though it may be by 
~'~~ act in law made void by hie heir, &c. Jil Lil. Ahr. 

VOLCANO, in natural history, a barning mountain 
9~· on~ that occasionally vomits fo1:t1t fil'e, lkme, ash es: 
crnde1s, &c. Volcanoes are peculiar to no climale an 1 
ha\'c no necessary connection with any other mount'a. iu;, 
but seem to have some with tile sea, being gcnol'all;Y in 
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it• nrighbourhooil; they frrquently throw out mattrrs 
which belong to the sra, as the l'elics of fi:;hes, sea·\H"l'd, 
antl sometimes sea water itself. Sil· William Hamilton 
obscnes i11 the Pi11l. T1·ans. for 1776, that "the opera
tions of Vrsuvius are ver·y cap1·iciuus and uncertain, ex
cept that tl1e :-,Jnokc inrreases consideralJly and rnnstant-
1) whf'n the sea is a,gitated, and the wind blows from that 
qua1'tcr. VoJ1-anic mountains are of all heights; somr, 
as that of Tan,1a, sn low as 450 fert; Vr8uvius is 3600 
feet high; and J<:tna, 11000. Thry in general form lofty 
spires; a11d the rnlc:ano itsrlf is internally shaped like an 
invrrtt·d cone, placed on a broader basis. This cone is 
called the Cl'att>t·, or bowl, and throu,i:;h it the lava gcne-
1·a\ly passes, though sometimes it bursts through ti.Jo sitles, 
aud eH'll p1·ocerds occasionally from the hottom of the 
mountain. S ·11nelimrs Lhe crater falls in, a111l is effaced; 
s·111l'-ti ues, iu t·xtinguishrd volcanoes, it is filled with water. 
Subm.ll'HIC volC'anoes have heen observed, anti from these 
'ftome islan<ls have (}t>l'ivt~d thei1· origin. Volcanir. til'eS 
iu.1d11g place at the bottom of the ocean, would f-t·equcntly, 
by the cxpansivr force of the steams which are gencra
tecl, ckrnte tho~e pal'ts which were once at the bottom of 
the deep, aud ovrrffow those which were habitable earth. 
It is co11j'-'cl ure.d, that subte1't'aneous convulsions operated 
more puwnfully in the early a!';'es ot the '''ol'ld than at 
an,r later period; and indeed such an hypothesis is sup
ported by the most }H'obable reasoning, since we may 
w~ll conceive that at the first consolil.latio11 of the e::a·th, 
murh heterogeneous matter wot1ld be inrltukd in the dif. 
frrent masses, which might produce more frequent fcr-
1nentatious than at any arter prriorls, when tbesc have 
bcPn, if wo may so express it, pm·gctl off by frequent 
eruptionc;, and in many pads. perha1Js, rectilicd and as
similatrd by slow and scr1·1•t prores_.scs in the bowels of 
the earth. But llistory wits n1Jt cultivated till a very 
late pe-riod, and the most e\entful ages of nature have 
passr<l 11nrC'col'dcd. 

Tltc forcr of subtcrt'aneous fires, or rnthrr nf the steam 
which is g-cne1·att>d b; them, is so gt·eat, that considrra
blr rocks have been pn1jerted by Yesm :uc; to the distance 
of eigbt miles. A sto11e was once thrown from the c1·a
tcr of that 111lrano twelve miles, anti fell upl)n tlte mar
quis of LaU1·u's lurnse at Nola, whkh it set on flrC. One 
also, which measured twel\'e t'cet in hci,;ht and fo1·ty-five 
in cia·cumfcrencc; was carried, in 176i, by the proJrctile 
force of th<>- steam. a q11a1·trr of a mil<' fJ•11m the nater. 
Jn an eruption of Etna. a stone, fifteen l'eet long. was 
t'jectrtl fro111 the crater• tu lliC' di5tanre of a mile, and bu
ried itself eight f'r1•t de<'p in 1 he ground. 

A yokano bmke forth in Pel'11 in 1600, accompanird 
with an ear1hquakA, awl thr sanc.J and asht•s which were 
ej('ctcd covered the fields ninetJ mi)t·s one way. an<l one 
h mdl'C'<l am) twenty anotJwr. Dreadful thnntlPrs anrl 
ti~ht11i11g wrrehcarfl and sren fo1· u1nvar<ls of ninety miles 
,~ .. :1110 Al'aquapa <l11ri1tg this rru11tion. which scemNI to 
d· note soru~ ronncction bt't.wecn the l'lec:tric -matt1·r arnl 
thest" volcanir fil·es; anti this fart is sfro11gly ronfil'mf'd 
bv the vet'\' accu1·atr ol.Jse1·va1ions of sir William H.tmil
tOn, \\ hlcli we shall aftc1·" a1·t1s have occa.r,ion to notice 
more at large. 

B£J~ h the rnsille of tlle cratf'r an1J the- ba~c of many vol
(:.An ·f's, consists of la\'a, ritlw1· 1·niire or tl1•rnm1iose1I, 
aeady as low as tl!e level of the sea; b14t they finally 1·ost 
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either on granifl:>, as in 'PC'ru, 01• sliistus, RS the extiuguisb1 
ell voka11oe9 of Hesse an<l Ilohernia, or on lime!'ttune, as 
those of Silesia, mount Vrsuvius. &c. No orr is fou11d 
in these mouutains, except that of irnn, of whirh laxa 
contains from tw<'nty to twenty lhe parts in the hundred, 
and some detachl'.d fragmrnts of the- 111·rs r,f (_'c ppel', au .. 
timcmy, and arsenic. Vesuvius ('jl·cted, from the )"rar 
1779 to 1785, S09,658,161 cubic ft>rt of matter of dif. 
fcrent kind..,; ''e must tliel'eforr ronclutlc the Sf'at ofthc1'!e 
fires to be several miles below the lenl of the sea; and 
as lron mak('s from one~fourth to onr-fifth of these ejtc· 
tions, we may infl'r that the internal pal'ts of the earth 
al.1anntl much in this metal. 

'11!Je ol'igin of thrse subterrancous fl res· is not easily ox. 
plained. [l'on filings mixed with powtlcre1J sulf1hu1·, 1n1d 
the whule moistenrtl with water into a pns1.c. will swell, 
bP.cume hi•t, and if the quantity ic; consicJrrablc, \\ill 

throw out a blue flame. Jt is a rnixtu1·e of tliis kmd 
whid1 ,is used for making an artificial earthquak<-; f.1r 
such a quantity of inflammable gas is protlured during 
the frrmcntation, that if tht> mass is bul'ie<l i11 the ea.1·th1 
the gas \dll force a passage fo1· its cscapr, and exhibit, oa 
a small sca!e, the phenomena of an ca1·thq11ake. M. Le
mrt·y seems to hare been the first person who illustratt>d, 
in this manner, the origin of volcanic fires and earth
quakes. He mixed twenty.five poum]s of iron-filings 
with an rqual weight of sulphur, aml ha,•ing made thrm 
into a paste, with the addition of water, ho put them in. 
to a jlUt, CO\ el'ed them \tith a cloth, ancf buried them I 
foot undel' gt•otmd . In about eight 01• nine liuurs time 
the eal'th swelled, became wal'm, and c;a·ackf'd, and hot 
sulphurrous vapours were ]le1·cc•ived. Now large brds 
or martial pyrites, sulpliurct of iron. arr k1mwn tu exist 
in dilfoJ'ent parts of the earth; the only <lifl\rulty which at• 
tends this explanation of the origin of volcanoes, as wr.11 
as of ea1·thquakes, is, that the prescrfce of air is in gene· 
ral necessary for the production of actual flame. It is • 
well known, however·, that sulph11ret of iron, wllen moist .. 
enetJ, arq11i1·es hrat: and ifv.:c supposr it to havf' bcrnin 
contact with black wad and petroleum. we way suppose 
the flame to arise, as we see it pro<lured by art, from the 
desicration of the forme1· suhstancc, and its mixture witl1 
mineral oil. ~lany minerals, when heated, affcirtl oxy
g1.m gas, a vrry small quantity of which is suffirirnt to 
produc.:e ilame; this flame, once }ll'Oduced, may IJe sop .. 
ported from other ores, and tho combustion hr maintain· 
ed by the pt·esence ot' bituminous shistus, bitumr·m, :n:l 
coal. Marl, shistus, horn-stone, sthorl, with a furlli··r 
addition of iron, are the true sources of lava. It sN•111s, 
however, after all, difficult to conceive that suC'h rxten
sive and intPnse fil·es sbould ht~ maintained without H•e 
acc('sS of considerable quantities of air: that iluid ni:.y 
tlirrefo1c be possibly suppli..-d l>y a communiratiun. wit.h 
some exte1·1sive caverns. which may themsrlvf'!l 1·e1·r1\"C it 
by oprnin~s at thr distance of many milao from l he na .. 
h•r of tlw volcano. Jt lloes not serm improlrnbk th•lt 
the volranoes, which now burn, may ha,·e a romnrnnira
tion with the cavities and rratrrs or rxtingtd!-.hrd 'oka-
11oes, and thence rde1·i\·C' a supply (If aii• sn.Jlkirnt to ac
count for the inilammation of Jargf' beds ot' p_vritrs fl.nd 
bituminous matters. M. Butron suppPsr~. that tlJc scatvf 
volcanic fi1·es is situated but a \·c•ry liUlc way hc•l'.Jw the 
~cd oftbe mountains; but it jl!lJlCars mure pl'ohahle, thal 
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it is in grnrr.1 many miles below the surface of the ea1·tli, 
for the quantity of matlcL' discharged from Etna alone 
is suppu!-icd, ou a moduate calcu lation, to excf•ctl twenty 
timt's the 01·iginal bulk of the mountain, aud tl1C"l't•lore 
01.111lcl no t h•tvc l.iccn cJerivcd from its t:ontrnts alone, l.iut 
IDU'i~ COUIC fl'O!~I the dCCJICl' l'CCCSSC'S Of the earth. 

M. Cu11dat11ine a'1se1·ts, that all the mountain" in the 
neiglib1•:11·hnod of Naples cxl11bit untloubtc<l marks of a 
vok;1nic origin. He says he could trace the lava, and 
othf'1' p1·otluctions oi' su'uterraneous 6re, from Naples to 
the vl·1·y :.;ates of Ru me, pervxding the whole soil, some
tim1~'i purt· and somctim~scliffl·1·ently combined.'" Whe1·e
vc1 l St'<'.'' says he, " on an elevated plain, a circular 
bason, ~wrrounded with calcined rocks, I am not tle
ceiv(•d l>y the ve1·dure of the acljacent fielcls; 1 can rHs
covP1·, bent"ath t.hr snow itself, the traces of an cxtin
guh;h~·<l firr. If there is a l>reach in the circle, I usually 
find out, by following the drclivity of tile grot1nd, 1he 
tran·s of a riv1det, or the bc<l of a torl·ent, which seems 
a~ if it wa~ hollowed in the 1·ock, antl this rock appears 
frrque ntly to l>e pure lava. Jr the circumference of the 
ba!-i t-' 11 has no bl'cach, the rain and spring water·s, which 
are collected tlierr, generally fo1·m a lake in the very 
mouth of the vokano." The Appcnines, as well as the 
Cordilleras of Pe1·t1 and Chili, he supposes tu·have been 
a chain of vokanocs. r.rhe chain, in both instances, is 
interrupted, and many of the 1i1·es either extinguished or 
smotllt'l'l'd, but many remain still actually burning. This 
intclligrnt author is, however, far from attributing to all 
mu11ntains the same origin; an<l adds, that in that part 
of the Alps, which ho travelled over, he could observe no 
such appMrances. 

'l'lic tra<'es of volcanoes have been observed in Ireland 
by Mr. Whitehu1·st. Though no visible c1•ater is re· 
maining between Port Rush Strand an<l Ballycastle 
eastward, yet, he obse1·vcs, tliat whole space, al.lout 
twenty English miles, is one continued mass of lava. 
Thr cliff.c;, he says, a1•e tru1y stupendous, and bear every 
po<isilJle mark of having been originaHy liquitl fire. The 
clcv~ltinn of that, at the foot of which the Giant's Cause
way is situatt>d, he presumes cannot be Jess than five or 
six hundl'cd feet pe1·pendi1:11lar al>ove the level of the 
Atlautic orean. and yet composed entirely of Java; the 
same s.pp~aranres extent! towards the south upwards of 
twenty miles. 

Tilt• most rcma1·kable volranues in Europe are E tna 
and Vc·suvius; and as tlu•se are not too fa1· distant, "e 
hal"r the roost accurate tksrription!i of them from travel
le1·s 11f the fir':!t talents and 1·epu tatiun. 

t<:tua, which i• the must stl'iking object in Sicily, and 
inclr(•d one of thr most magnitict'nt productio11s of 11ature, 
J•isr~ from an immrnsl' base; and mou11ts cquall)' on 
fill c;ich-s to its summit. Tue ascent on each side is con1-
p11t1.d at about thir·ty milrs. and the circumfe1·ence of its 
ba.-.1•. at one hundred a11d 1hi1·ty-three; but as it has never 
b~1·11 mrasur~d wi1h any g1·1·at dc•gree of accuracy, its 
din11•nqi ·1ns a1·c but imprd'crtly known. 

Thr ''hole• mountai11 is divided into three distinct re
gi•111s, rallell La Region Culta, 01· Piedmnntcsct tlH' for
m .. rl'gion; La. Rt·giona Sylvusu, 01· Nrmorosa. lhc 
\\'01111~' 1•rgirrn: and La Rrgiona Dl•scrta, or Srnprrta, 
tl1.l' b:t1'1'•'ll rrgiu11. TIH'Se d1ffl'r as matl•1·inlly h!jth in 
cl1m ate and {ll'oduction as tile three zonrs of the earth, 

and pcrliaps with equal propl'iety might ha~c been stylc1l 
the tol'l'id, the temperate, and the rrigiti zone. 

The iil'sl 1·egio11 of Etna sunounds the IJa~e of the 
muuntai11, and constii.utrs the most frrfilc cou11tl'y in the 
world un all sides 1>f it "1 the extrnt uf foul'tccn or fif .. 
tern miles, wliere th~ wo (1dy l'rgiun begins. It is com-
1rnsed almost rntirely of tarn, which, in time, becomes 
the must fe1·tile of all soils; /Jut the roads, which are en
tirely uve1· ul<l lavas, nuw converted intn or ~ hards, ' ' ine
yar<ls, and coL·n.fiehls. are exccralJle. The lavas, which 
fu1·m this rt'gio11, arise fi-1un a number of l>cautiful little 
mouutaws, cve1'.) whe1·e scattered +1vrr the immcnsu de
cfi1,1it ics of ~tnn. These arc all oithe1· of a <:n11ical or 
hemisphcl'icaI figt1re, and a1·e in goner·al covered with 
IJcautiful tt·l·es. and the m 11s1, luxurious V(•rdure. The 
fo1·mation ol them is owing to the internal fires of Etna, 
which, ra.~ing for a vrnt, at S() vast dis tance from the 
great cratel', that it cannot possilJly be can·icd to the 
height of twelve f)l' thi1·tcen thuusarul feet, which is _pro
bahly the hright of the s111111uit of Etna, must necessa
rily be discl1al'g<'-cl at some other orifice. After sll,tking 
the mountain, and its lll:!1glibou1·ho()d, for• some t11ne, at 
length the 1-il'C lrnrst:s open its side, and this is callrd ari 
eruption. At first it emit9 only a thick smoke and shtnv.crs 
of ashes. These are fuJ!tnved l>y re<l-hot sto1ws, .md 
rockC) of a gl'eat size, which a1•e th1•.,wn to an imme11ss 
height in the air. These stones, together with the quan
tities of aslu:s discharged at the same time, fo1·1rl those 
mounrains, which cover all the declivities of Etna. The 
size of them is in prupo1·tion to the duratil}n of the crup. 
tion. 'Vhen it continues a considerable time, it snme
timcs forms an elevation of one thousarnl fec:t in pnpcn
dicula1· hright, which at its base is seYen 01· eight miles 
in Cil'cumfHence. 

After the formation of the new mountain, the lava 
communl_y bur~ts o~l from its lower si<le, and, sweeping 
every thrng .before 1t, is genel'81iy te1·minated uy the sea. 
Sometimes it issues from the side of Lhc mountain, with. 
out th~se .attending ci.rcumstances, which is commo11l1 
the case with the eruptions of Vesuvius; in which the cle
v.ation b_eing so much smallel', the melted matter is car
ried ~'1' rnto the crater where it is dislodged without 
forming any new. mountam, but only adding to the height 
of the. old one; till at length the lava, rising near the 
sum1mt, bursts the side of the cratPr. But Etna beinO" 
u1um a much larger scale, one CJ'ater is nut suflkient t~ 
give vent to. such imme.nse oceans of liquid fire. 

l\iany st1·1k111g remains of the g1·eat crt1ption in 1669 
are stlll to Uc seen, antl will Jong continue as memnrials 
of that dl'cadfol e\·eut which uvel'\vhclrned Catania •. ind 
all tl~e adpce11t counfry. T1·eme.nduus ca1·1hquakei.; .,,llnJk. 
the 1sla1HI, _aml suUt~n·aneous licllowin.i;s wet·P hl'al'll 111 
the mounla111. Dl1t'lllg some wef'"ks, the sun crasrd t() 
app.ra1·, and the d~y seemed changed into ni.~ht. ilo.
relh, who was a witness to thrse tel_'l'ible µhcn.>:ntna, 
sa)'s, that at Je11gth a renr, twl·h·e mtlcs in J."IJCl"lh 1,yas 
openetl in the mountain. in sume plaCl'S of "Jii~b. 'wh~ll 
thr) threw down s~onrs, tliry ?01111! not hi'ar ~lic"n ri•ach 
the lJoUom. Ilu.1·n111g rocks. SlXt) palms in h"n.~th. \\"\'l'O 
thrn~vn to tho d~stance of a mill', and lri.:sn st·rnP.s were 
carr1ctl th~·~o m1.lcs. Al'tc1· t lte m 1st vwknt 'ii :·ng_n-1··~. 
an~ a ~hak111~ 11( the whoJe island, an im '·lt'll'ir f11r1: ~'. or 
la1a gushed from the l'Cut, and s11ru11g up iuto the air 
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to the height or sixty palms, whence it poured down tho 
mountain, and overwhelmed every object in its way in 
one (H'Omiscuous ruin. 

This destructive torrent, which burst from the side of 
Etna, at a place called Ricini, rushed impetuou_sly against 
the beautiful mountain of Montpelieri, and lllerced mto 
the gi·onnd to a considerable depth; then dividing and 
etu•rounding the mountain, it united again on the south 
side and poured desolation upon the adjacent countt·y. 
'!'he progress of the torrent was at lit·st at the rate of 
seven miles a day, but it afterwards took four days to 
travel sixteen: wherever it directed its course, the whole 
appearance of nature was changed, seve1·al hills we1·e 
formed in places which were formerly valleys, aud a 
large lake was so entirely filled up by the melted mass, as 
not to leave a vestige rem!\ining. In its cou1·s.c it de
scended upon a vineyard, belonging to a convent of Je
suits, which was formed upon an ancient, and probably 
a very thin, layer of la vat with a number of caverns and 
crevices under it. The liquid mass entering into these 
excavations soon filled them ~p, and by degrees bo1·e up 
the vineyard, which in a short time, to the great astonish
ment ol' the spectators, began to move away, and was 
ca1·1·ied by the torrent to a considerable distance. In 
1770 some remains of this vineyard were still to be seen, 
but the greater part of it was eutirely de,troyed. . 

Afte1· destroying several convents, churches, and vil
lages, this fiery current directed its cou1·se to Catan_ia, 
~vhere it poured impetuously over the l'amparts, winch 
are near sixty feet in height, and covered up five of its 
'bastions, with the inttwvening curtains. After laying 
waste a great part of this beautif~I cit;i:, and e_ntirely 
destroying sevel'al valuable remains ot ant1q1111y, its 
further prog1•ess was stopped by the ocean, over whose 
banks it poured its destruc~ive _cu_rrent .. In_ its course 
from the rent in the mountam, t11l 1ts a1·l'lval m the sea, 
it is said to have totally destroyed the propel'ty of near 
thirty thousand persons. _Twenty-four yeal's a~ter the 
fatal eruption of 1669, a violent earthquake, which ex
tended along all the eastern coast, and deotroyed in one 
)10ur more than sixty thousand persons, ovcrtbrew the 
remaining buildings of Catania, and buried a very con. 
sidera\Jle number of its inhabitants under the ruins of 
their houses and churches. 

The celebrated bishop Berkeley bas described an 
eruption of mount Vesuvius, of which he was a witness 
in the year 1717, and the 1·eaderwill find his narrative 
in the first volume of Dr. Goldsmith's History of the 
Earth and Animated Nature, p. 94. But the most com
plete and philosophical occ!mnt of this fo1:midabl_e phe. 
uomenon, a volcanic explosurn, is that . wt.th whic_h .sir 
William Hamilton has favoured the public, m desc1·1bmg 
the dreadful e1·uption of that mountain in 1794, and this 
\Ye shall endeavou1· to give, as nearly as possible, in his 
t1Wn words. 

Sir William begins bis narrative with remarki•g that 
the [requent slight eruptions of lava fo1• some yea1•s past 
had issued from near the summit, and ran in small chan
nels in diffe1·ent directions down the flanks of the moun. 
tain, and from running in covered channels, had often 
an appearance as if they came immediately out of the 
aides of Vesudus, but such lavas bad not sufficient force 
fn reac)l the cultivated parts at the foot of the mountain. 

In the year 17'79, the whole quantity or the lava in fusio• 
having been at once thrown up with viofonce out uf the 
crater or Vesuvius, and a great part of it falling. and 
cooling on its cone, added much to the s11li11ity of tho 
walls of this huge natural chimney, and had not of late 
years allowed of a sufficient discharge of lava to calm 
th~t fermentation, which by the subtrrraneous noises heard 
at times, and by the explosions of scorire and ashes, waa 
known to exist within the bowels of the volcano. The 
el'uptious, therefore, of late years, befol'e this last, were 
simply from the lava having boile_d over the crater, tho 
sides being sufficiently strong to confine it, and oblige it 
to rise and overflow. The mountain had been remark
ably quiet for seven months before the late ei•uption, nor 
did the usual vapour issue from its crater, but at timoa 
it emitted small clouds of smoke that floated in the air 
in the shape of little trees. It was remarked by father 
Antonio di Petrizzi, a Capuchin friar, (who printed aa 
account of the late eruption,) from his convent close to 
the unfortunate town of Torre del Greco, that for some 
days preceding this eruption, a thick vapour was •eea 
to surround the mountain, about a quarter of a mile be
neath its crater, and it was observed by him and othel"I 
at the same time that both the sun and the moon had of. 
ten an unusual reddish cast: 

The water of the great fountain at Torre del Qreco 
began to decrease some days befo1·e the eruption, so that 
the wheels ot' a corn-mill, wrought by that water, moved 
very slowly; it was neccssa1•y in all the other wells of 
the town and its neighbourhood to lengthen the ropes 
daily, in order to reach the water; and some of the wells 
became quite d1·y. Although most of the inhabitants 
were sensible of this phenomenon, not one of them seems 
to have been sensi,le of the true cause. Eight days also 
before the eruption, a man and two boys being in a vine
yard above Torre del G1•eco (and precisely on the s1iol 
where one of the new mouths opened, whence the prin· 
cipal current of lava that de•troyed the to\\ n issurd), 
were much alarmed by a sudden puff of snrnkr which 
i•sued from the earth close to them, and was attended 
with a slight explosion. 

Had this circumstance, with that of the subterraneou1 
noises beard at Rosina for two days before the eruptio• 
(with the additional one of the decl'ease of water in tbl 
wells), been communicated at the time, it would have 
required no great foresight to have been certain that aa 
eruption or the volcano was near at hand, and that itl 
force was directed particulal'ly towards tha( part of th• 
mountain. 

On the 12th of June 1794, in the morning, tl1ere wd 
a violent fall uf rain, and •oon after the iuhabitants o[ 
llesina, situated directly over the andent town of Her
culaneum, were sensible of a ruml.Jling subtel'raneooa 
noise which was not beard at Naples. 

From thr mo.nth of January to the month of May, the 
atmosphere had been generally calm, and thrre was con
tinued dry weather. In the month of May there was a 
little rain, but the 1vra1her was unusuall.> •ultry. For 
some days preceding the c"1ptiun, th<· duke d1·lla Torno, 
a learned anti ingruious noblr:man! who pubJ1shf't1 t~o 
lctte1·s upon the s11hj•ct of the rruptrnn, observed by lus 
clectroweters, that tbe atmosphere was charged with aa 
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l!tee!lt of the electric ftuia, 11nd thus if continued for se
veral days durio•g the eruption. 

About eleveu o· -tock on the night of the 12th of June, 
the inhabitants of Naples were all sensible of a violent 
ahock of an earthquake; the nndulatory motion was evi
dently from east to west, a•d appeared to have lasted 

· near bat£ a minute. The sky, which had been quite 
clear, was soon after covered with black clouds. The 
inhabitants or the towns a11d villages, which at·e very 
numerous at the font or Vesuvius, felt this earthquake 
1till more srnsibly, and say, that the shock at first was 
fl'nm the bottom upwards, after which followed the un
dulation from east to west. This earthq uakc extended 
all oYer the Campagna Felice; an•l the royal palace at 
Caserta, which is fifteen miles from Naples, and one of 
thr most magnificent and solid buildings in Europe (the 
walls being eighteen feet thick), was shaken in such a 
manner as to cause great alarm, and all the chamber 
bells raug. It was also much felt at Beneventum, about 
thirty niiles from Naples; aoid at Ariano in Puglia, which 
is at a much greater distance; both these towns, indeed, 
have been orten atBictcd with earthquakes. 

On Sunday the 15th of June, soon after ten o'rlock 
at night, another shock of an earthquake was felt at Na-

• pies, but did not appear to be quite so violent as that of 
the 12th, nor did it last oo long; at the same moment a 
fountain of bright fire, attended with a very black smoke 
and a loud l'cpol't, was seen to issue, and to rise to a 
great height, from about the middle of the cone of Ve
suvius. Soon after another of the same kind broke out 
at some little distance lower down; then, as is enp1iosed, 
by tho blowing up of a covered channel full or red-hot 
1 .. a, it had the a1ipearance as if the lava had taken its 
course directly up the steep cone of the volcano. Fresh 
fountains succeeded one anothe1· hastily, and all in a di
l"ert line, tendiag, for aboot a mile and a half, down to .. 
wards the towns of Rosina and Torre del Greco. Sir 
William Hamilton could count firteen of them, but be
lieves there were others obscured by the smoke. It aeems 
probable, that all these fountains or fire, from their be
ing in surh an exact line, proceeded from one and the 
same lung fissure down the flanks of the mountain, and 
that the lava and other volcanic matter forced its way 
out of the widest parts or the crack, and formed there 
the litlle mountains arul crate1·s that will be described in 
their proper place. It is impossible that any words can 
give an idea or the blazing scene, or or the horrid noises 
that attended this great operation or nature. It was a 
bixtuo·e or the loudest thunder, with incessant t·eports, 
like those from a uume1•ous heavy artillet•y, accompani. 
ed by a continued holluw murmur, like that or the roar
iug of the ocean during a violent storm; and, added to 
these was another blowing noise, like that of the ascend
ing of a large llight of sky-rockets, or l'ather like that 
which is produced by the action of the enormous bellows 
on the furnace of the Carron iron foundary in Scotland. 
The freque11t falling or the huge stones and scorire, whicl1 
were thrown up to an incredible he.ight from some of the 
mew months, (one of which, having been since measured 
by the abbe Tata, was found to be ten feet bi,i;-h, and 
thirty-tirn in cirrumruencc), contributed undoubt<•11ly 
to the ronru,sion or tho earth and air. As the lava did 
lllot appear le have yet a sufficient vent, and it was now 

evident that the earthquakes already felt h11.d bc8n occ11.o 
sioncd by the air and fiery matter confined within the 
bowels of the mountain, and probably at no small depth, 
considering the extent of those earthquakes, Sir William 
recommended to the company that was with him, who 
hegan to he much alavmed, rather to go and view the 
mountain at some gl'eater distance, and in the open air. 
than to remain in the house, which was on the sea-side, 
and in the part of Naples which is nearest and most ex
posed to Vesuvius. They accordingly proceeded to Po
silippo, and viewed the conflagration, now become still 
mcH'e cvnsiderable, from the sea-side u11tle1· that moun
tain; but whether Crom tl1e eruption ha,-ing inCl'eased, 
or from the loud reports of the volcanic explosions being 
repeated by the mountain .behind them, the noise was 
much louder and more alarming than that they had 
heard in their first position, at least a mile uearer to 
V8Suvius. Artet• some time, about two o'clock in the 
morning of the 16th, it was observed that the lavas ran 
in abuudance, freely, and with great velocity, having 
ma,f]e a considerable. progt·ess towards Resina, the town 
which it fio·st threatened, and that the fiery vapouu 
which had been confined had now free vent through ma• 
ny parts of a crack of more than a mile and a half in 
length, as was e•ident from the quantity or inllamed mat
ter and black smoke, which continued to issue from the 
new mouths. Our author therefore conclndecl that at 
Naples all danger from earthquakes, which load bee" 
his greatest apprehension, was totally removed, and he 
retumed to his forme1· station at St. Lucia near that city. 

During all. this ~ime there was not the smallest ap
peal'ance of hre or smoke from tlie crater on the sum ... 
mit of Vesuvius; but the black smoke and ashes issuin~ 
continually from so many new mouths or craters, form .. 
ed an enol'mons and dense body of clouds o•er the whole 
mountain, am] began to give signs of being replete witl1 
the electric fluid, by exhibiting lla•bes of that sort of 
zig-zag lightning, which in the volcanic language of the 
countl'y is called fel'illi, and which is the constant atten
dant on the most violent eruptions. 

Sil· William Hamilton proceeds to remark, that <lur
ing_ a thirty years residence at Naples, and during 
which time he had been witness to many eruptions of 
Vesuvius, he n~ver before saw the cloud of smoke replete 
with the electric fire, except in the two great eruptions 
or li67, and in rhat of 1779. The electric fire, in the 
year 17:""9, which played constantly within the enormou1 
black cloud over the crater of Vesuvius, and sci du on 
quitted it, was exactly similat• to that whiC'li is produced, 
on a very small scale, by the conductor of an electo·ical 
m~chine communicating with an insulated plate of gJa~s. 
thonly. sprearl over with metallic fillings, &c. wlrnn the 
el~ctr1e mat~e1.' continues to play over it in zig-zag line• 
without quottong the surface. He was not sensiblr of 
anl noise attending that operation in 1779; whereas the. 
dos t' hargr of the electrical matter from the volcanic 
clouds during this eruption. and particulao ly on the se
con d and thll'{I c~ays, causc1l Pxplosions likr thosr uf the 
lotHh-st thund er; and indeed the storms raised evideHtly 
by the sol t• p( 1wer of the ' 'okanr,, resr mUled in "'er re .. 
spect all uthn thun1ler-s_tor:m, : the lightning [alo ing, ani 
d\·stl'n~rng CVt'r~ thing m its courie. The house of he 
marquis of Ber10 at St. J urio, situated at tho foot ,.-r 
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V1·su,·ins, during one of these volcanic storms was struck 
wit!: li~litning, which ha' ing sh;nten•d many donrs and 
wi119t1\\s 1 and damaged the luraiture. kf1 fo1· some time 
a sirnn!-; smrll of'sulpliur in the rooms it passe<l llirough. 
Uut of thrse gigantic volcan ic rlout!s, besi<lcs the light· 
nin.~·· , the authu1· adds, he had. with many others, both 
tlurin .~ this Cl'l1ption, and in 1779, ~een lJalls nl' fire issue, 
ami sumc of a considual>le nrngnitutk, which bursting 
in the air, produ ced 11Pa1·i)' the same e.fft•rt as that from 
the air~ballohns in fil'l' Wo1·ks; tlw elect Pie fil'e, as 1t came 
out, having 1hc appt•a1·ance of the sCl'pents with which 
thnsr fi1·ewo1·k.lrnllouns arc often filled. The_ day on 
whicl1 Naples was in the gl'eat1·st danger rrom the vol
canic rlouds, two small hhHs of fire, jnincLI togethi::r by 
asmall li11k like a rhain-slwt, f'rll dusc to his casino at 
Po c; ilippo; they separated, and une Ml in the vine) anl 
abow~ the hnusC'. and Ilic other in the sra, su close to it 
tl~at ht· !ward the splash in the water. The ahl>e Tata, 
in. liis printed arrnunt or this eruption, mentions au en
ormous !Jail of this kind wliicli flew out or the crater of 
Vesuvius wliile llf' wa . ., standing on the <'<lge of it, and 
which burst in tlie air at some tliitanre from the moun
tain, soon after which he i1rard a uuisr. like the fall of' a 
number of stones, 01· of a heavy 8howcr of liail. 

About four o'clock in the rnorniug or the 16th, the 
crater ofVrsuvius bl'ga11 to show signs of being upen, by 
some bl ark smoke issu ing 1Jt1t uf it; and at Uay . lH·cak 
auothe1· hotly of smok(·, tinged with red, iss~d from an 
opening near tlH~ crater. On the othe1· side of the 11101111-

tain, an<l opposite thr town of Ottaiano, it becamt! en. 
dent that a new mouth had opened, from which a consid
ei·able sti·cam of Jnva is$ued, and 1·an with gt·eat H•.1od
ty 1 lirough a wood, which it burnt; and having t·ur~ about 
three miles in a few hou1·s, it stopped bcfol'e it arr1vc<l at 
the viurya1·ds and cultivated lands. Tile crater, and all 
the conicul part of Vesuvius, were soon involved in clouds 
and darkness, and remained so for several days; but 
above these clouds, although of a great height, fresh 
columns of smoke were seeu from the crater, rising fu-
1•iously still higher, until the whole mass remainell in 
the usual fol'm of a pine.tree; and in that gigantic mass of 
11eav~ clouds thr. fe1•illi .• or volcanic lightuing, was fre
quently visible, even in the day.time. 

About five o'rlork in the morning of the l 6th, the lava 
which Liad first broken out from the several new mouths 
on the .south side of the mountain, had l'eached the sea, 
and was running into it, having overwhelmed, burnt, 
and drstroyed, the greatest part of To1Te del Greco, 
the principal strC'am of lava having taken its course 
through I he Yery cenfrr or the town. 

Soon after the. beg111ning uf this eruption, ashes fell 
thick at the foot of the mountain, all the way from Por
tici to TorTe cicl Greco; a11d what is remarkable, al
though there were not at that time any clouds in the air, 
c.xcept those of smoke from th~ mountain, the ashes •,vcre 
wet, and arcompanied with lal'ge drops of water, \\h1ch 
to the taste were very salt; the roatl, which is paved, 
was as wet as if thei·e had been a heavy shower of rain. 
'l'hese ashes werr black and cour·se, like the sand of the 
sea.shore; wheJ'cas those which feJJ thrre and at Naples 
some days aftrr, were of a ligl1t-grey colou1·, and as fine 
as Spa11ish snuff, or plrn dered Uark. They contaiucd 
DJ.ll"Y s~Jiae iiarticlc;; anli those ashes which la.r on the 

gr·ound, exposed to the burni11g sun, hall a coat of th• 
whilrst 11owdc.r on their sul'face, \\hicli to tUc taste waa 
cxtl'cmeJy salt and pungent, · 

By the time that the lava had l'caclred lire sea,bel"•ca 
fhe a111.l six o'clork in the morning of the 16th, Yt'suvi .. 
us was so completely involved in dal'kness, tliat the' i11lent 
operation of nature which was going on thnc could 1111 
longer be discerned, and so it remained for srvl'ral 11aJ·9• 
but the drcadl'ul noise, and lhe rrd tinge 011 the cloud~ 
over the tnp of ?lie m()untail1, "ere cvitknt signs of tho 
activity ofthe fire uude1·neath. Tiu• Ian. 1·an butslnwly 
at Tone del Grt'co an er it Imel reacht>d the .'!ca; and on 
1hc 17th of Jµne in the mol'lling. its rout·sc was sto}lrwd• 
excepting that at times a lilllo rivulet of liquid fire rssu'. 
cd frohl u11der the smoking scorire in tu the S<'<1, ;md raus. 
Nl a hiss ng noi;;e, arul a \\.lute smokf'; at nthc1· tim•·s a 
qua uu ty if la1·ge scorire were pushed off the sui·fai-e or 
the Lr 111J ol tlie l<!ya iiito the sea, dii.:ron•1·i11g tliat it was 
1·ed hut 111Hie1· that suJ'l'ace. E\'l'll tn the lattt>r rnd of 
Au;;ust the centre ol the tliirkrst part of llrr la1a that 
('overed the tow11 l'Ctai11 ed its nd hc•at. The breadth or 
the Ja\ a tl1at ran rnto th.c. scri, anti formed a nrw pro .. 
monto1·y there, atrer havrng destrnJed thr grl'akst 1iart 
oftl1e 1own ofTorre<lel Gtrro, lia\ing hren f'X<irll1 
measui·rd by the ch1kc dell a Tone, is 1204 English feet.• 
I ts height all om the sea is twdvc feet, autl as ma11y feet 
untlcr "atel'; so tl1at its wl1nlc height is twenty.four 
feet: it extends into the sea 6-46 foet. The sea-water 
was bn1ling as* in a cauftlron, where it Yt ashed the 
foot of this new-formed promontory. 

The rapid progress of the lava, htJ\\'C~er, was surh, ar. 
tcr it had altered its course from Resin a, '' hich tciwu it 
first tb1·eatened, and had joined a fresh la Ya that issued 
from one of the new mouths in a vineyard, about a mile 
from the town, that it ran like a tone11tovCJ' the town ot 
'rono <lei Greco, allowing tire unfortunate inhabrlanta 
scarcely time to save their lives. Their goods and ef
fects were totally aboudonod; and indeed sel'eral of Ure 
inhabitants, whose houses ha<l Ileen surrounded with 
lava while they remained in them, esca1JCd from them, 
and saved their lives the following day, by coming out 
of the tops of their houses, and walking over the seoriz 
on the surCace of the red-bot lava. The lava over tbe 

_cathedral, and in other parts of the town, is said to be 
'upwards of forty feet in thickness; the general height of 
the lava durmg its whole course was about twelve feet, 
and in some parts not less tban a mile, in breadth. 
0~ We?uesday June 18, the wind having for a short 

SJ>are of tr me cleared away the thick cloud from the top 
of Vesuvius, it· was now discovered tlrat a great part of 
its crater, particularly on the west side opposite Naples, 
~iad fall•n i~; which it pi·obably did about four u'rl,ock 
rn the morning of that dav, as a violrnt shork ol an 
earthquake "as felt at that moment at.Resiua, and other 
parts at the foot of the volcano. The duuds of smoke, 
mixcc.l with the ashes, we1·e of such a drnsity as to ap· 
poar to !rave the greatest drfilrulty in forcing their P,as
sagc out of the now wideJy.extt>ndcd mouth ofVesunus, 
which, since ihe. top foll in, is dcsniUed as not much 
short of two miles in cil'rumfere11re. One cloud heaped 
on another, and succect1ed one another incessantly, 
formed in a few hou1·s sUch a gigantic and ekratrd co
lumn of the darkest bue eve1· the mountain, as seemed lo 
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~rr.aten Naplr~ with immediate de.ofruction; haYing at the. many turns he hat! made. Ewn the !Parr~ or lizards 
orw time IJcen bt'nt onr the city. a111l app'raring to be· and othr1• little animals. and of insectsJ \H·1·r risible on 
tnuch too massirn and ponderuu'i to remain long i:mspen· these fine ashes. Sil• William and his companion as. 
ded in the air. It was, besides, l'eplete with lhc feri1Ji, cended to the spot whence the lava of the 15th firot issued, 
or volcanic lightning, which was stl'Ongcr than common and followed the coursr of it, '' hich \\as still vc1·y hot 
lightning; just as Pliny tho Younger drsc1·ibcs it in one (although covered "ith surh a thirk coat of ashes) quite 
or his lctlc1·s to Tacitus, \\hen he says " fulgoribus illre do\\ ll tu the sea at Torre del Gr·eco, \\ hich is lllOl'l' than 
et 11imiles et majrffes erant." five miJrs. It was not po5sible to get up to the great 

Vtsu\'iu., was at this time completely covered, as were crater of Vesuvius, nor had a11y one yrt attempted it. 
all the old black Ja1·a., with a t11ick coat of those fine The horrid chasms that existed from the spot where the 
lighH;wy as hrs alri?a<ly fallen, which ga,Tc it a rold and late el'uptions fil'st took pl are, in a straight line for neal' 
horrid appc·arancr; an<l in compuison of the enormous two mih•s towarJs the sra, cannr>t be imagined. Thry 
ma~~ of doudc.:i (which ccrtainly, l1owev1;-,r it may con- formed vnlln)S m~n·e than two hundrrrt feet <!ecp, and 
tl'adirt 011r idea or tltc extension of our atmospbrrr. rose from haH' a mile to a mHe wide; and wlu•re tlie fo1111tait1S 
many milcR above the mountain), it appear·ed like a of fiery matter issued dudng the et·upfrm. wei·e little 
molehill, although thr perpendicular height of Vrsuvius, mountains with cler.p craters. Ten thow:mnd men, in as 
from tlic level of'thcsca. i~ more than three thousaml six many years, roulcl not make such an ;ilte1·ation on the 
hundred fret. The alJUc Il1·accini, as appears in his face ol' Vesuvius. Except tlie exhalations of sulplrnreous 
printrd account of' the eruption of mount Vesuvjus in vapours, which broke out from different spots of the line 
J631. measured with a quad1·ant tlie eleration of a mass aborn-mentioncd. "and tingec.J. the surface of'the ashes ancl 
of clouds of the same natllre, which was formed ov~r scor·ire in those parts with eithet• a deep or pale yellow, 
Ve~nvius duJ'ing that great eruption, and fouucl it to rx- with a reddish ochr·e-colour, or a IJ1·ight white, and in 
coed thirty miles in height. Dr. Scotti, in his printed snmr parts "ith a deep green and azure blue (so that the 
arrount of this eru11tiirn, says that the height of this whole tllgcther had the effect of an iris), all had the ap
threatcning cloud of smoke aud ashrs, measured rrum pearance or a sarnly desert. Our adventu1·r1''i then went 
Naples, was found to be of an elevation of thil'ty de- on the top of seven of the most considerable of the ncw
grecs. formed mountaius, and looked into theit· crates, which 

The laudaule ruriosity of our author indnced him to 011 some of them appeared to be little short or hair a 
go upon mount Vesuvius, as soon as it was consislent mile in ci1•c11mre1•t•nce; and although the exlerior perpen .. 
with any drgree of prutl('11ce, which was not u11til the diculat' height of them did not exreed two hundred feet, 
soth of .June, and even then it was atte.nded with some the depth or tl1ei1· im•rJ•ted cone within was three times 
risk. 1.'he cratel' of VcAuvius, r.xcept at short intrr- as great. It would not have beC'n pnssil.IJc to have l>rcath
vals, had IJt>cn contiuually obscured lJy the voJrnnic ed on these new mountains nP.ar·tlieir cratf'l's, if' they hart 
rlomls from thr 16th; and was so on that day, with fre- not takrn the pl'ecautiou of tying a double liandkr1·chief 
qul'nt Oash('s of lightning playing in those clouds, am! at- ove1· their mouths and nostrils; and even \\ ith that pre
tcnd<'d as usual with a noise like thundr.r; ant! the fine caution they could not exist long, the fumrs of tlie sul
asl1C's wrre slill falling on Vr~uvius, bnt still mo1·e on phurenus acid w<.>re so cxcee<lingly pcnetl'ating, ancl of 
thr m.11111tai11 of Somma. Sir \Villiam wrnt up the usual such a sufforating quality. Thry found in one a double 
WRY by Rrsina, an!l obscrvc<l, in his way throu~h that crater, like two f11nnrls joinrd together: and in all three 
'·illa.g:C'. tbat many of the ~tones of' thr pavement hnd were some little smoke and df'position of salts and sul
brrn 1nosenrcl, ancl Wt'l'r drranged by the earthquakr.,, phurs, of the. larious cc>loui·s above-mentioned, as is 
pHtin1larl.' by that of thr 1 Sth, which altcnckli the faJl. commonly seen ~dhet-ing to the inner walls of the twin~ 
fo.!?; in of th<' rratrr or the volcano, and which had hren cipal rra1c1· of Vcsuyiui:::. 
l•l vinlrnt nq to throw mnny people down, and ohli~rtl Two or tlirrr: days nftf'r thry l1a<l brrn th<.>re. one of 
all th<' iuhabitnnts of Rrsina to quit thrir hnusrs l1astily, thr new mouths foto. which thry hatl lookrcl, suddenly 
to" hirli thry fli1! not dare to return for two dap1. Tl1~ ma~le a g1·rat rxp!osion of stonrs, smnke, and af.!hes, 
It: vcs of all thr l'inrs we1•c bu1·nt by thr ashrs that had wh1rh woulrl rr1•faml\' haYe pmved fatal to any person 
fall1·11 on them: and manv of tl1e. vines tliem~f'h·e.~ wr1•c who might 11nfo1·tunatPly havr IJrt>n p1·escnt at thr time of 
b11riP1I 11111!1>1· the asl1cs. ~IHI g1·eat Uranrhes or tl1l't trci's the. exf~losion. " ' liile. they were on the mountain. two 
tl1:1t Rt1ppm·tr1J tlif'm lrnd beC'n torn off by their· wei.~ht. wh1rlw11uls. rxartly l1kr thosr that 1'01·m walel'-sponts 
Jn ~hort. nothin~ b111 r·uin and d<-solati!'Hl was to be se'Cn. '1t sra, rnacle thri1· apJ1Paranro; and one of trwm, wli',ch 

?\:1:~,~~'::·.~l~<~s t!1,~·in:n~1r;ftl;~rs~~.~~~~a~1; ,~,l~~ee~~~~~t ~~~ ~:; ;:~~~c1~1r:~~; ~1~~~;a~~<1l1~l~t~;;a~r;11:.u~l,•1i~1~R;1,r;~~1fo~·~~e~;~~·1i<:1,~ 
prn1iodi1111 ao; hr '1SCf'lufrd, thrir thirknrss inrrf'a<;rU to into au C'lcvated "Jliral r11luinn \: l 'cl 'fl I· I 
t1rvr1·aJ ft·rt, not l~·sct tlian 11ine or ten in some p:\l'ts: so motio•n _and great rapidity,. \,:as' ~ar~~i;;~' t~\~' :l.,~(;~r it1l11~ thnt thr 'lurforr or tlir 0!11 1·11ggrd la\•as, which hc:furc mountarn nf Snmma, wli rrr it br,,ko and was f!i<>prr~rct 
\\'l'P' almost im1wartirahl1·. wa'< now hC'rome a prrff'rt Our of our autl101·'s sr1:vants. t>mplnyr•d in rnlltTfi110- or 
pl ~fo. 11\'rr• which hf' walk1•d \dth the gn•atr!=;t rasr. 'rhe sul11hur._ or sal ammourac, "hirli cr~stallizrs lll'aL:f he 
a .. h""' "l'rr of a li.t:;"lit g1·ry rol11ur. a11d exrcrtlin~ly fine, fomarr)IJ a~ thr~·. arr called (\' 1.irh arr till' spots whrnce 

:~0\:'.~~ 11~ 1 ~~.:/.~:t i~~~~~%~:r b~r1!;~~ 1 1~::~~i~~ 1~~:1 ~1'~:11~ t~J~ l~~ ~l.1r lu~t ''apo111· .1~s11rs out of _thr fnsh hn·a~). found to 

fur .. J,;m. Hr '"" like-" i-r the tr~rk or a fo'<. whirh ,'~~}\~:;,.~'!,';!'r,~~"r,~~a~~,~~."~;::~ ~:~~\;~nil ;~'.0 '" ~ flssur~ 
SN•carcd to b~rn been <juitc be.,.ildcred, to judge from not in the same line with the new-fr~:mcd ':n'~~;,i;~. 
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just dcscl'ibed, but in n ·right line from them, at the dis. 
tancc ur little mol'e than a mile from To1·1·e del Greco, 
they found three or more of these new-formed mountains 
with cratcl's, out of which the Java ilowcd; a111l by unit
ing with the strrams that came from the highel' mouths, 
and adding to their heat and iluidity, enabled the whole 
cu1Tent to make so rapid a progress over, the unfortunate 
town. 

Jn the town of Somma, our author found four churclies 
and about seventy houses without roofs, and full of ash .. 
cs. The great damage on that si<fe of the mountain, by 
the fall of' the ashes and the torrents, happened 011 the 
18th, 19th, and 20th of June, and on the t2fh of July. 
'Che 19th, the ashes foll so thick at Somma, that unless 
a person kept in motion, he was soon fixed to the ground 
by them. This fall of ashes was accompanied also with 
loud repol'ts, and frequent Hashes of the volcanic ligbt-
11ing; so that, surrounded by so many horrors, it was 
impossi!Jle for the inhabitants to remain in the town, 
and they all lled; the darkness was such, although it was 
mid-day, that e"en with the help of torches it was scarce
ly possible to keep the high road. On the 16th of July, 
signor Guiseppi Sacco went up to the crater; and, ac
Go1·ding to his account, which was printed at NaJ.lles, the 
~ratel· is now of an inegular oval form, and as he sup. 
poses (not having been able to measure it) of about a 
mile and a half in circumfet•ence; the inside, as usual, 

-;n the shape of an inverted cone, the inner walls of wl1icb 
on tlu.~ eastern aide are perpendicular; but on the western 
side of the ct·ater, which is lower, the descent was (H'3C· 
ticahle, and Sacco with some of his companions actually 
went down one hund1·ed and scYenty.six palms; from 
\vhich spot having lowered a cord. with a stone tied to it, 
"Lhey found the whole depth of the crater to be about five 
liundred palms. Such observations, however, on the cra
ter of Vesuvius, are of little consequence, as both its 
form and appa1·ent depth are subject to great alterations 
1from day to day. 

On the 22d of July, one of the new craters, which is 
the nearest to the town of Torre de! Gi·eco, threw up 
both fire and smoke; which circumstance, added to that 
of the lava's retaining its heat much !auger than usual, 
-seemed to indicate that there was still some fermentation 
'Under that part of the volcano. The lava in cooling of
t;en rracks, and causes a loud ex1llosion, j u6t as the ice 
(l)oes in the glaciers in Swisserland; such I'Cpo1·ts were 
frequently heard at the '1'01·re de! Greco; and a vapour 
was oftrn seen to issue from the body of the lava, and 
taking fire in the air, fall like those meteors vulgarly 
called falling stars. 

The archbishop of Tarento, in a letter to Naples, and 
datetl from tliat city the 18th of June, observes: "We 
are involved in a thick cloud of minute volcanic ashes, 
and we imagine that thei·e must be a great eruption either 
in mount Etna or of Stromboli. The bishop did not sus
pect their having proceeded from Vesuvius, which is 
about 250 miles from Taranto. Ashes also fell, during 
the late eruplion, at the very extremity of the province 
t>f Lecce, which is still farther off; anil at Martino, near 
Tnranto, a honse was struck and much damagrd by the 
Jightning from one uf the clouds. In the accounts of the 

-g1·eat eruption of Vesuvius; in 1631, mention is made of 
the ~JiWttsive pr<1g.·ess of the J1She~ from Vesuvius; aud 

of the damage done by the ferilli, or volcanic lightniar 
whirh attended them in theit• course." • 

Our author in this place mentions a very extraordina. 
ry circumstance, which hap11cned near Sienne, on thc1'us
can state, about eighteen hours after the commencenieot 
of the late eruption of the Vesuvius on the 15th of June, 
although he adds, that phenomenon must ham no rela. 
tion to the eru11tion; it was communicated lo J1im i• the 
following words by tl1e earl of Bristol, bisho)l ol lJerry 
in a lette1· dated form Sienna, July 12, 1;94: u Jn 11,: 
midst of a most violent thmu.l~r storm, ab1111t a <lozca 
stones of various wrights anal d1me11sio11s foll at the leet 
of different pco11le, men, women, and cltih.lrcn; the stonfa 
are of a quality not found in an) pa1·t of !hi: S1onnose 
territory; they fell about eightea.11 hours afte1· the enor
mous eruption of Vesuvius, which circumstance leaves 1 
choice of difficulties in the solution of this extrao1·dinar7 
phenomenon: either these stones ha>e been generated in 
this igneous mass of clouds, wl11ch produced such un. 
usual thunder; or, which is equall, rnc1·ediblc, they,., ... 
thrown from Vesuvius at a distance of at least two hun
dred and fifty miles; judge then ol it• parabol•.'' One 
of the lal'gest stones, when entire, "eighcd upwat'da of 
five pounds. The outside of ever) atu11e that WllS lound, 
and ascertained to have fallen from the cloull near ~ut'D• 
na, was evidently l'resb-vitrtlied, anll black, with mdubi· 
table signs of haviug passed through an extrcn1t btat; 
when broken, the inside was found ot a light gr<y copur 
mixed with black spots, and some shining 11a1 t1d .. , aup
posed to be pyrites. Stones of the same nature, at least 
as far as the eye· can judge of them, are frequently found 
on monnt Vesuvius; antl should similar stones be found. 
there, with the same vitrified coat on them, the ~uestion 
would be decided in favour of Vesuvius; unle•s it could ' 
be proved that there had been, about the time of the ra11 
of these stones in the Siennese territory, some nearer 
opening of the earth, attended with an emission or vol· 
canic matter; which might very possibly bapJlen, u tbe 
mountain of 1tadicofani, within fifty miles of Sienna, ii 
certainly volcanic. The celebrated father Ambrogio 
Soldani, professor of mathcmaticR in the university of 
Sienna, has printed there a dissertation upon tlaisextraor• 
dina1'Y phenomenon: and, it issaitl, has decided that 1bose 
stones were generated in the air ind•Jlrndeully of vul• 
canic assistance. See 1'1E'l'Eon1c STo.NBs. 

Until after the 7th of July, when the last cloud brokf 
over . Vesuvius, and formed a irememlous torrent of mud, 
which took its course across the great road between the 
'I'orre de! Greco and the Torre dell' Annunziata, and 
destroyed many vineyards, the eru11tion could not be 
said to have finished, although the fo1·ce of it was over 
the 22d of June. 'Che power of attraction in mountainl 
is well known; hut whether the attractive 11ower of I 
volcanic mountain is greater tl1an that of any other 
mountain, is a question. During this eJ'uption, however, 
it ap1>eared that every watery cloud was evidenliy at
tracted by Vesuvius, and the sudden dissolution ofthoae 
clouds left marks of their destructive power on the race 
of the country all round the basis of the volcano. After 
the mouth of Vesuvius was enlarged, our author says be 
has seen a great cloud passing over it, "hicb not onlf 
was attracted, but even sucked in, and tlisa11pearttl ill" 
moment. 
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Alter c\·cry ,·inlcnt eruption of mount Vcstniu!lt, we 
read of damage do11e by a mrphitic ''apour; which pt·o· 
ceeding from under tho anciPntlaYas, insi11uatrs it8clf into 
luw places, such as the cella1·s and wells of the houses 
situated at the foot or the volcano. After the eruption 
of 1767, thea·e were several instances, as in this, of peo. 
pie, goin~ into their cellars at Purtici. and otiierpal'ts of 
that ueighbourhond, ha\'ing bren struck tluwn by this 
vapour, and who would have expired if they had nut 
brrn hastily rrmovcd. TheRe occai;;ional vapours, or 
mojete, are ol' the same quality as that permanent one 
in the Grotto tlrl Cane, near the lake of Agn11nn, a11d 
whirh has brrn proved to consist chieHy of tixrd air. 
The ,·apours which, in the volcanic language of N aplcsJ 
are called fumar,_,li, are of another natur·e, and issue from 
spots all over the frrsh and hot lams while they are 
cooling; tl1ey are sulphu1'eous, and so suffocating, that 
uften thr birds whi<:h arc flying over them are overpow
ered, and fall down dead. 

rrhe interior uf a volcano, that immrnse treasury of 
devastation, must u11doubtedly be an object or philoso
phical rtll'iosity: yet whrn we conside1· the nature of the 
attrmpt; that tbr inrnmpact state of the materials, by 
aft'i1rding no proper support, may huny thr incautious 
adn.ntun·r into the burning abyss; that the 111eph1tic 
vapours may produce instantaneous sufforation; or that 
e.,eudden explosion may ovnwhelm him with destruction; 
wr. cannot won,ler that so few have engaged in an ex
ploit so re(llcte with dangrr. 

We should have remained ig11orant or the state of this 
immt>;nse. natural furnace, had not thcspirito1· temerity or 
right Frenrhmen, in the year 1801, enabletl thrm sucrcss. 
fully to <'Xp)ore this cavrrn nftlestruction. The mouth, or 
upper base, of the centre ol' Vesuvius, which is a littlt~ 
inclined to its HXis, is rrprcsented by these traH·llers as 
5722 fert in circumference. After walking round the 
aperture of the volcano, in order to ch use the mMt com. 
modinus part for descending, M. Dampirne, adjutant 
rommamlant, nnd M. Wit'kar, a painter, first descended 
lVilhnnt any arrident at the determinetl point; 'when, 
howevrr, thry found themselns stoppt·<I by an exrava
tinn of 50 fcrt, which it was necessary to pass. Find
ing it im11i1ssih1e to obtain a fixed support on ashes so 
mon•ablP.. and bring ronvincetl that tht> frictim{ of ropes 
would haY(' drstruyed both the point of !'lupport an<l the 
nPi,glihouring ma..,sr~, they 1·~~11h•ed to return. Some 
RtonrR nt t~r Sl'mr moment rolled from the summit, and 
ocrasinnrcl a ~rnrt'HI agitation as they pa~sttl; tlic ground 
•hook u11der thrir feet, anrl thry had scarcely quitted it 
when it disapprared and Ml in. 

Af'trr walldni; once more rnunrl thP mouth of the 
t'.r&trr, tht>y rlisrm rrecJ at length a long drclivity, smooth 
though ~tt>rp. whirh appNu·rd to conduct to the focus. 
Whrn thry hac1 proc:cPded half-way. amidst a tnl'l'ent of 
aahP!I whirh rollrfl down along with thrm, they found 
rnnns to fix thrmsrl\'e.'t on the edgr of the precipire, 
h~·~·lve feet in hright, whirh it was nercssary to pa~s. 
\\1th nn~ ~r thr lazaroni, howrver, the} plunged down 
thr prrnp1<'r; anrl found themsel\'f"S on the brink of 
anothrr, ~hirh, howr\•er, not being quite so high. they 
pas~rrl with m11rP easr. At len.c;th, amillst shoWP1'8 or 
fallmg lal'a, ashes, and stours, they reacbe<l the bottom 
of th• cratei•, 
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They found the immense rurnace still smoking in se
veral places. The bottom of' the crater, \\ liirh from 
above a11peared perfectly smooth, was fnund on the con
trary, whrn they rearhetl it, excerdingly rough and un
even. They passed over lava very JMruus, in gt•nr1·al 
hard, but in some places, and particulal'ly where they 
entered, still soft, so as to yidd und1•r tlirir fret. The 
sprctarle, howrver, which most att rafted th rm was the 
spiracles; which rithrr at thr bottom or inte1·ior sides, 
suffer the vapours to escape. These 'apourf!. howrvp1·, 
tJitl not appear of a noxious quality. 111 h·avr1·~ing the 
cratf'r they 11erceive<l a focus half-<'over·rd by a largo 
mass of pumice-stune, and which from its wholi · circum
ference cn1itted a strong hPat. Reaumur's thl'rtnomc
ter, on the summit nf Vt•!'u\ ins, stood at t\\ehe drgl'res; 
in tile cratt-1• it rose to sixtern; placed in one of the -;pi· 
raclcs it indicated fifty-four, at another only twent,·-two; 
and at the entrance of the focus it ne,·e1· rose higher 
than twrnty-two degree~. 

The volcanic productions in the crater we1·e lava, 
exceedingly porous, and J'educed by the fire in some 
places to scorire. lt was of a dark bl'own rolour in 
general; and in some places reddish, with a very little 
white. The substances nearest the spiracles were cover
ed or impregnated with sulphur, whirh sometimes was 
in a state o( oxygenation. Some basaltic Java was also 
found, but in a small quantity. The burning focus p1·0-
tJuced the same results. 
f· On the north side of the crater there were two largo 
fissures, one of which was twenty feet in de)lth, the other 
fiftren. They were shaped like an inverted cone, alJ{I 
the matter with which they were covered was similar to 
the rest of the sU1face, but they emitted neither smoke 
nor heat. 

The ascent of our a<lventurf.'1•s was arcomplished with 
more difficulty, though perhaps with less danger, than 
the descent. It also occupied a grrater space of time; 
for they could only asrend one at a time after cogside~ 
rable intervals, for fea1· of bu1·ying, under torrents of 
dust and volcanic matters, those who immediately suc
ceeded. 

As the theory of rnlcanors is by no rntans asrertain
e1l, we ha\'C thought it better to present our rea<ler with 
facts than speculations, and the narrations which we have 
selecti•d contain the most striking and best autlu•ntir.ated 
facts extant relative to these terrible phenomena. On these 
ftttul'e pbiloMphers may 1·efit•ct, and possibly may elicit 
a mo~e satisfactory explanation of them than any which 
has lutherto been presented fo the public. 

VOLKAMERIA. a genus of the didynamia angins
per1eia cf:tl;Js of pla11ts, the t·o1·olla wheL·rof consists of a 
1'ingent, sint;lr petal: tftc- tubr is C'ylimlricJ and twin~ 
the lrngth of the ~111>; tbr limb_ is divided into five plane 
segm~nts; .the fru.1t 1s a ro1111c.hsh bilocular rap1;ul<•; the 
sceU 1s a srngle btlocular nut. There are eight specie.s. 

YOLVOX, in zoology. R ,i;enus of animal• belonging 
t~ the or<l<'r ven:nrs !nfuso1·ia. The body iii ro~rnl, 
sm1plc, and pellucid. 'I hlre are ten species, all of which 
live rn water. 

VOl:UTA, in natural hi•toi•y, a genu~ nf animulo 
brl0Hg-111g to ~hr cl;\"IS and 1 wder \ el'llleri tf>"ltan'\. 'flif're 
are 144 spccrns. 'l'he animals are of the slug kind; 
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the shrll is unilocula and spiral; the aperture narrow 
aud wi1 liout a beak; the rolumrlla plaited. 

\'OLL l'J<:, a spiral scroll, 11st·d in the Ionic a11d com-
1wsitc rapitals, whercor it makes tlic prinripal charac .. 
teristic and 01·namcnt. See .ARCHITECTURE. 

VOMITING. See MEDICINE. 

VORTEX, in the Cartesian philosophy, is a system 
or collrrtiun of particlrs of matter mo\'ing the same 
way. and rou111I the same axis. 

VORTICELLA, a grn11s of vrrmes infusoria. The 
generic d1aracter is, body contr·actile, naked, anc.l fur
ni.lihed with ciliate 1·otato1·y organs. There <lrr nrarly 
sixty species of this genus. See Adams on the Micros-
COJH'. • 

VOlJCHER, a term of' art, when the tenant in a writ of 
right calls anotli~r into the court who is bound to him to 
warranty, and that is l'ither to defend the right against 
t!ie <foruandant, or to yirld him other lands, &.c. in value, 
and extrnds to Jands or tenPments of frreholcl 01· inhe. 
ritaucr. He that vouches is called voucher. and he that 
is rnuchrd 1s called the \'ouchee. Sre RECOVERY. 

VOWEL, in grammar, a letter which alfords a com
plote sound in itself. In our· language they ar·c six iR 
number. 

The following view of the laxity with which th• rnw
els are managed, and of their very great co11vertibility, 
in our language, have lately been given. Their differ
ent •ouuds arc olesignated by the marks respectively used 
in these words: 

Vowels:-U.n, dbly, ant; hl::d, ht; it, high; 6n, so, Oil'; 
{1s, trUth, mo.c;ic, full. 

Diphthongs:-oil; out. 
Consonantal:-wit; yon. 

I. 

Sounds. Expressed by 

e, (i), ai, au, ia 
e, i, ai, 101 au, ay, ea, (ee), ei, ey, oy 
(e), ai,au, (ea) 
a, (i), (u), :\i, ay, ca1 ei, eo, ey, ie 
i, y, ay, ea, ee, ei, eo, ey, ia, ie 
a, e, o, u, y, ea, ee, eo, ie, ui 
y, ai, ay, ei, er, (ia), ie, oi, oy, ui, ye, eye 
a, u, au, (aw), oa, ow 
aw, eo1 ew. oa, oe, (oi), (oo), ou, ow, eau, (ewe), owe 

8 a, (ao), au, aw, (eo), oa, ou, awe 

~ ~:l;~'.~u~' e~~·0~·~~~~~~~w~~e, ui, ecw 
il co, eu, ew, ue, ui, eau, ewe, ieu, iew 
~ O, 001 O\l 

ei I oy, oie 
OU u, COt OW 

w o, u 
e, i 

JI. 

~~::_ ----~ressin:_ __ _ 
Leu•rs and I 

a i:, I. 6, 6 
e I a. a. (it). i,(u), y 
i \•l; ": (~) . e,(u), y 
0 1, U. u, U1'W 

u (C), i, 6, ou, '" ~ 

VUL 

c~~~~~·~"~'I----~~~!:._-= 
y c, ;, l. (u) 
ai a, a_ a, e, i 
ao ~- \6~ .• 
au a , a, a, o, o 

ay 
ea 

ei 

\6l: '" ~ a, e, e. 1 

a, (a) , 1:, e, 1, (u) 

("l: ·~ i, a, t!, e, 1 

eo e, t, i, 0, (0), U, u, ou 

:; j ~L~. 
:: igrl 
oi 1. (o) 

oo I ~~)6.u6_ ,~,uu 
OW ~- ?• U, OU 

oy a, 1, CJ& 

ui 
ye 
awe 

ewe 
eye 
ieu 
iew 
oie 

la, u 
l' il u 
0 
o, u 
u 
(o), u 
i 

The instances included within pareothtsel () 
found complrtr onl} with an r following them; u • 
cllrk, referrod to the sound of a in a11t. 

ar~~~~:?R~l;eafc~~·i~f ~:~2~t~'.0:~~n~:::!!t-J°-: 
point; the head has no fratlier•, 011 till' fore put -
being only naked skiu, aud the tongue is generall7 JiM, 
There are twenty-one species. The most rcmUMlilf 
arr, : ,.;._ 

I. Gryphus, the condor, whirh is not only theli! 
or tl•is 1!;1'11'18, but prrhaps of all which are able to 
Th a.- o .nts of authors in reiard to the strength .t 
bird. a11tl its l'Xtent of wing, are various. From · 
eighh•1•n feet from the tip of one wing to that oftlleelfio 
er has been mentioned; and one gives it strength .... 
cimt to carry olf sheep, and boy• of ten yeara old, wblit 
another \'entures to affirm, that it can lift an el~ 
from the ground high enough to kill it by the fall! 
arrount, howeve1·, given in Cook's Voyage, ii 
nearly, if not precisely, the truth, which states the• 
tent of wingjat about 11 feet. The bill ia str1111g, ..... 
rately hook•d, and blunt at the tip, which is white, tile 
rest of it being of a dusky colour. On the top of the lleK 
runs a kintl of carunculated substancr, standing •P lib 
the comb of a cork. The head and neck are •lightlJ CO
verrd with brown down, in some parts nearl1 bare, ... 
here and there a carunculated part, u in the neck ~' 
Ull'ke1. ll'he lower part or the oeclr. is 1urro111Mlotl.,. 
~ 
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a rufl' or a pure white and hai1·y kind or feathers. Thn 
upper parti of the body, wing, and garl, am lJJark, cx
C<'!Jt that the middle \'dug-coverts ha\'e whitish end:, and 

!~~ TI~~~t~:;i~~':,~~s ~l1~1;k1~1~f1~ ~.~~~ :~.~:~;~~ \:~i·:~~ ,'~,l~l~i~:~ 
crnl} l>lark; a.ml when the \\ings are dosed, 1.i1·odur111g 
the Rppeal':tll('C or the bit•d JiaYillg tbe back Wl11l('. ')~lie 
undrr 11arts of the bocly arc rather sli,;htly covc1·ed ~,·~th 
fcatl1rrs; but those of the thig·hs arc pretty long. l he 
legs ni·c stout an(l b1·own; claws Llack and blunt. 

These binls are saitl to make tlicii· nests among the 
i11accrssible l'orks, and to lay two white cggs, larger 
than those of a turkt•y; arc vc1·y dcstl'uctive to sheep, 
and "ill in tt·oops often attempt calves; in which case, 
some ol' th(·m fi1·st pick out the eyes, wbilstotbers a_ttack 
the poo1· animal 011 all sides, and soon tear him to pieces. 
This gives rise to the following stratagrm, used ~y the 
peasants of Chili: One of them wraps himself up in the 
hide or a fresh killed sheep 01' OX, and lies still Oil the 
ground; the con<ln1·, supposing it to be lawful pi'ey, fltes 
down to secure it, when the person cm1cealed lays hold 
of the legs of the bird, his hands being \\ell CO\'ercd \dth 
glo\'es; and immrdiately his comrades, who are rllnreal
ed at a distance, 1·1111 in, am] assist to secure the depre
dator, by falling on him with sticks till they hare killed 
him. 

2. The perrnopterus, or E!l;yptian vulture. The ap
p~arance of this bird is as horrid as can well be imag111-
ed, \•iz. the face is naked and wrinkled; the eyes 
are la1·ge and black; the beak black and hooked; the 
talons large, and extending t"<·ady for prey; and the 
whole body polluted with filth: these are qualities 
enough to make the beholder shudder with honor. 
Not11 ithstandini; this, the inhabitants of Egypt ca1111ot 
be thankful enough to P1·ovidence for this bird. All the 
plates round Cah•o are filled with the dead Uodies of 
assl'S and camels: antl' thousands of these birds fly al.Jout, 
and demur lhc carcases before they putrify and 611 the 
air with noxious exhalations. The inhabitants of Egypt, 
and aftcl· ll1rm Maillet in his Description of Eg) pt, say, 
that they )'cal'ly follow the caravan to Mecca, and de
vour tile filth of tlir slaughtered beasts, and the carca
ses of the camels wliirh die on the journey. They do not 
fly high, not• arc they afraid of men. If one is killrd, 
all tlH' l'l'St surround him in the same manner as do the 
R:iyston rrow; they do not quit the places they freq uPnt, 
though frightened by the explosion of a sun, but imme
diate!) l'etul'll lhith<'t'. 

$.The aura, 01· Cfil'l'ion vultul'e, according to Latlrnm, 
is about the sizr of a t11rkcy, though it va1·ics in size 
in 'difft'l'l'nt par·ts. The bill is white; the eml blitrk; 
il'i1k!-i blueish :rn.ffl·nn.culour. The bead, and part of the 
ll{'rk. a1·1• lJaH'. of fratl1!'rs: a111l of a r<·d, 01· ratlier r·ul'ous 
culuur. The sides nl' he liratl warted, not unlike that of 
a turk<'y. Tiu.· whr>lr vlumagt• is bl'(tWn·hlac k, \\ith a 
puq1le and green gloss in d1ffercnt reflections; but in 
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some birlls, espcrial1y young ones, greatly nrg-ing fo 
di1-ty Urown. The J'cathc1·s ol' the quilh and tail are 
blacker tl!an the rest ofthebotly. The legsal'c Ile.Ii-co· 
lcrn1·; the cla\\S black. 

4. The sagittal'ius, or secretary, is a mo~t sin,;uJat· 
spct ies, being particularly remarkable from the gl'l'at 
le11gth ol' its leg!:i; which at fit·st ~ight woultl induct' one 
to tlii11k it belonged to the grall:e, or w~ders; but the 
cha1·actns of the rulture at·e so srrongly ni;.u·h.cfl, as 10 
kave no dnul.Jt to \\hi ch class it l>elo11gs. 'fl1c bi1"l, 
wheu staucling erect, is full tlll'ee frrt from the top oftl:c 
head to the gr·ound. The bill is black, slia1·p, anll crook
ed, like that of an eagle; the head, neck, 1.J1·cast, am\ u11-
pcr pal'ts of the bot.Jy, arc of a blueish asli colour: tile 
legs a1·e very long, stouter than tilusc of a lH·t·un, and or 
a brown col1Jur; claws shortish, but cruoke<l, 11ot vc1·) 
sharp, an<l of a black colour; from the hind-l1ea<l s1a·i11gs 
a number of Ions feathers, which hang loose behiud like 
a pendant crest; these feathers al'ise by pairs, and a1•e 
longer as they are lower down on the neck; this c1·cst the 
birt.J can et'ec.t or depress at pleasure; it is of a dal'k co
lour, almost black; the webs are equal on both sides, and 
rather curled; and the feathers, wl11rn erected, somewhat 
incline towa1·ds the neck; the two mitlclle feathers of the 
tail ~1·e. twic~ as Ion~ as any of the rest. This singulal' 
species 111hab1ts tile 111ternal parts of Africa, and is fre
quently seen at the Cape of Good Ho11e. It is also met 
with in the Philippine islands. 

As to the manners of this bi1·d, it is on all hands allow. 
ed that it 1nincipally feet.ls on rnts, J iza1·tls, snakes, amt 
the like; and that it wilJ become familiar: whence Snn
ncrat is of opinion that it might be made useful in some 
of our colonies, if encou1·age<l, towar·tls the tlest1·11ctiort 
ol' those pests. They call it at the Cape of Good Hope 
sta~geatcl', i. e. snake-e~ter. A great peculiarity bcloug~ 
to it, perhaps observed 111 110 ot!Je1•; width is, the faculty 
of striking fo1·wa1·Us wilh its legs, n1·ve1· hackwal'<ls. Dr. 
Sola1_ider saw one o.f these birds take up a snake, small 
tortoise, 01~ such-like, in its. claws; when dashing it 
thence against the ground with great Yiolence, ii' tl•e 
v_1ctim was not killed at first, it repeated t11c opci·ation 
till the end was answered; ~fter which it ate it up rplict. 
ly .. D1·. J. R. Fo1·ster mentioned a furthet• circumstance 
\\l11ch he says was supposed to be peculial' to tliis Oird~ 
that ·hould it b.Y any .accident break the leg, the hon~ 
would 11cver u111te again. 

The e~ito1· of tliis wo1·k saw a secretary some yrars 
ago at ~xeter-ex~liat~ge. The dexterity "'ith "hich it 
~ti:u.ck t~cls, &c. with its hat·d heel was surprising. How 
~~~ 1~\~~~~~ have been tutored to this exe1·cise is inipos~ 

5. The papa, 01• king vulture, inhabits South Am('rica• 
is the si.ze of a hrn tul'key: fectls on serpents lizard,/ 
l'1;ogs, rats a11d cnl'l'iou; ilieshigu Sec !'late CXXX\Ul'. 
Nat. lli.t. fig. 420. 

VULVA. Sec ANATO>IY. 
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w. 
W, 01~e~' is the twenty-third letter of our alpha-

W ACHENDORFIA, a genus of plants or the class 
triaodria, and order monogynia; and arranged in Lin
nreus's natural method of classification under the 6th 
order, ensafre. The corolla is hexapetalous, unequal, 
antl situatetl below the germen; the capsule trilocular 
anrl superior. There al'e five species, none of which are 
nativ~s of Britain. 

W ACKEN, a mineral that occurs in mass; sometimes 
it forms strata, but more frequently it runs in veins. 
Colour dark greenish-grey, which often passes to moun
tain-green, 01· blackish-green. Specific gravity from 
2.5 to 2.9. Easily melts before the blowpipe. Liable to 
spontaneous decomposition. 

ha;,' ~~~;;e~:r~~';0(o~, ~.~~J~~r~;·i~T;~0tt1~:~ ~a~a~;·: 
or a short cylinder, and forced into a gun upon the pow
der to keep it close in the chamber; or put up close to 
the shot, to keep it from rolling out, as well as, accord
ing to some, to prevent the inflamed powder from dilat
ing round the sides of th_e b~ll, ~y its windage, as it pas
ses along the chace, winch 1t was thought would much 
diminish the effort of the powdei·. But, from the accu
rat6 experiments lately made at Woolwich, it has not 
l>een found to have any such effect. 

WAFERS or SEALING-WAFERS, arc made thus: 
Take very fine flour, mix it with white of eggs, isinglasR1 

:and a little yeast; mingle the materials; beat them well 
together; spread, the hatter being made thin with gum
"Watert on even tin pJates, and dry them in a stove; and 
cut thrm out for use. 

You may make them of what colours you please, by 
tinKing the paste \•ith 1.Jrazil or vermilJion for red; in. 
digo ot· vt>rditcr, &c. fur blue; saffron, tumeric, or gam· 
bogr, &r. f.,.. yellow. 

WAGER OF LAW, is a particular mode of proceed
ing, whei-eb} in an action of debt brought upon a sim
ple contract between the parties, without any deed or 
record, the defondant ma~ disrharge himselr by swear
ing in ronl't in the. p1·esence of cumpurgators, that he 
owes the plaintiff nothing, in mannel' anrt fol'm as he 

t~:cde'~'l:~·;dl1ea 1~~;~sisc~::~~rg~~~1~8t~~:~~~~;~~ t~\~Yl~~: 
is •ometimrs callrd makinl( his law. 5 Bae. Ahr. 428. 

It being at length considered, that this waging of law 
offr red too great a temptation to perjury, by degrees 
11rw nrnrdiefl were devised, and new forms of action 
fot1·c•du ced, wherein no defendant is at liberty to wage 
his law. 

Instead of an artion of debt upon a simple contract, 
an at ti on is now brnuglit for the bl'earh of a promisr, 
or assumpsit: wherein though tho specific debt cannot be 
rr<Mt red, yet damages ma), ecJnivaJet1t to the sprciflc 
dt>bt: an1J this hcin~ an action of tresp:1ss, 11() law can be 
w2~r d th"iTin. So instead of an action of detinue to 
1•rrov1·r thP T"erj !hing detained, an action of tres,Pass 
11p•.n I lie 1 "I'· rn t1 nn•r and conversion, is tfflually 
brough t, wherein, though the specific thing caunot be !Jad, 

yet the defendant shall pay damages for the coni'crsion 
equal to the rnlue the1·eor: and for this t1·espass also no 
wager or law is allowed. Jo the place of actions of 
account, a bill in equity is usually filed, wherein, though 
the defendant answers upon his oath, yet such oath is 
not conclusive to the plaintiff, but he may pmve every 
article, by other evidence, in contradiction to what tho 
defendant has sworn. So that wager of law 1s now 
quite out of use, being avoided by the mode of briugiug 
the action, but still is not out of force. And therefore 
when a new statute inflicts a penalty, and gives an ac
tion of debt, it is usual to add th'at no wagel' of law will 
be allowetl. 

WAGERS. In general a wager may be considered 
as leg.al1 if it i~ not an.in?itemcot to a ~1·each of the peace, 
or to immorality; or 1r it tloes not affect the foelings or 
interest of a third person, or expose him to l'idiculc: or 
if it is not against sound policy. 2 Durnr. & East, 610. 
See INSURANCE. 

WAGES, what is agreed upon by a !Baster to be paid 
to a servant, or any other person that he hires to do his 
business for him. 2 Lil. Ahr. 677. See MASTER AND 
SERVANT. 

W AG'l'AIL, in ornithology. See MoTACILLA. 
W AlFS, are goods which are stolen and wued by a 

felon in his flight from those who pursue him, which aro 
forfoited; and Lhough Waif is generally spoken or goods 
stolen, yet if a man is pursued with hue and cry., a felon, 
and he flees and leaves his own goods, these will be for
feited as goods stolen; but they ue properly fugitive'& 
goods, and not forfeited till it is found before the coroner, 
or otherwise or record, that he Oed fo1· the felony. 2 
Haw. 450. Seo EsTRAYs. 

WAINAGE. The reasonableness of fines oramerce
mentshaYingbeeni·egulated by Magna Charla, thatnop<r
shall have a larger amercement imposed upon him thao 
liis circumsta nces or personal estate will llear, it is ad
drti, saving to t he freeholder his contenement or land; 
to the t1·ac..lc1• his mercbandize; and to the countr}'man 
his wai11age, or team aml iastruments of husbandry. 4 
Black. S79. 

W AIV~.R, in law, signifies the passing by of a thing, 
or 1l refusal to accept it; sometinics it is applied tu an 
estate, OJ' something connyed to a man, and soml'times 
to a plea, &c. Aml. a waiver 01· clisagrremcnt as to 
goods and chattels, m case of a gift, will be e!foclual. 
Lil. 710. • 

WAKE of a ship, is the smooth water astern when she 
is under sail: this shows the way she has gone in tbe sea, 
"hereby the mar;nersjutlge wl1at way she makes. For 
if 1 hc wake is right astei·n, they conclude she ma~es her 
way fo1·wa1·ds; but if the wake is too leeward a point 
or two, then they conclude she falls to the leeward of her 
course. \Vhen one iliip, ~ivin,i; chase to another, is got 
as far into the wind as she, and saib tlircctly after her, 
they say she has got into her wake. A ship is said to 
stay to the weather of her wake, when in her staying she 
is so quick that shr does not fall to lee\\ ai·d upon a tack, 
but that when she is tacked, her wake is to the leeward; 
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and it is a sign she feels her helm very well, and is quick 
of !ilt'Hage. 

WALE, or WALES. in a ship, those outermost timbers 
in 8 ship'Y sitle on which the sailors set their feet in 
climl.ung up. They are reckonefl from the water, and 
&l'I' called ber first, second, and third wale, 01· bend. See 
SHIP. 

WALES. By stat. 27 H. VIII. c. £6, a11d othet· 
subsequent statutes, the dominiun of Wales shall be 111~ 
corpu1·atcd with, and be part of, the realm of E1~gla11d; 
and all persons born in Wales shall enjoy all liberties 
and p1·i>ilcges as the subjects in England do. And the 
lands in Wales shall be inhei·ital>le after the English 
tenu1·e, and not after any Welsh laws or customs. And 
the 11roreodings in all the law-courts shall be in the En~
lish tongue. A session is also to be held twice a year m 
every county, by judges appointed l>y the king, to be 
calleU the gl'eat sessions of the several counties in 'Vales; 
in which all pleas of real and personal actions shall be 
held, with the same furm of 1woccss, and in as ample 
manner, as in the court of common-pleas at Westminster; 
aml writs of el'l'Ol' shall lie from judgments therein to the 
court of king's-bench at Westminster. But the ordinary 
original Wl'its, or process of the king's courts at West
minster, <lo not run into the principality of Wales, 
though process of execution does, as also all prerogative 
writs, as writs of certiorari, quo minus, mandamus, and 
the like. 3 Black. 77. 

Murders and felonies in any part of Wales may be 
tried in the next adjoining English county; the judges 
of assize having a concurrent jurisdiction till'oughout 
all Wales, with the justices of the grand se.siuns. Str. 
553. 

All local matters arising in Wales, fl'ial>le in the 
king's-l>ench, arc by the common law to be tried by a 
jury returned from the next .1djoining county in England. 
Burr. 859. 

No sheriff or officer in Wales shall, upon any process 
out of the courts at Westminster, hold any person to 
S[lPtial bail, unless the cal.1!!e of action is twenty pounds 
or upwards. 11 and L2 W. c. 9. 

WALK. See GARDENING. 
W ALKERIA, a genus of plants of the class am! or

der 11cntand1•ia monogynia. The calyx is 6ve-pal'ted, 
inrt·1·ior; corolla fivc-petallrd;.drupes five, one-st·eded; 
nutq renifo1·m. The1·e is one species, a tree of the East 
)1111irs. 

WALL, in gardening. Of all materials for building 
walls for fruit-trees, brick is the brst, it being not only 
the handsomest, hut the warmest and kindest for the 
J'iprning of fruit; and affording tile I.Jest conveniency fol' 

~~111~1~:a~~s~ 1~·~~;; :;~~ 1]ui~::!l a~~l'~;~r~~;/·~~~ t~at~1ew~~~l1~ 
ar' raped with free-stone, and stonr. pilasters or columns 
at 111·1111er d i"Jtances to separate the trees, and break off 
tl1• forrc of the win\ls; th CJ arc very beautiful, and the 
nm:st proiitablc walllil of an.v ntlll•rs. In some parts of 

~::i~·lf:1l~~~e t~~·,:·:ida::~,;a~!~n ~~t:~~i11~;-~~h ;~ 11 ~J·~~·7c ~~~rs!~:; 
)ilacr)\ a .. ,. not of tht>msrlves snbs:antiat enough for walls; 
a11d tlH1T1•fure tiMmr• prrsous, that they might l1ave walls 
b11th hU~stc.nti.d ~11· 1 wholesnmr, have built thrsc double, 
the oub1de bei11!! of RtonP. ::uu\ tl1P inside of brick; but 
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there must be great care taken to bond the bricks well 
into the stone, otherwise they are n1·y apt to separate 
one from the other, especially \\·hen frost comes artrr 
much wet. 

There ha\'C been scve1·<il trials made of walls built in 
different forms; some of them ha\'ing been built semidl'
cular; others in angles of vatfous sizes; and P!'"jecti11g 
more towutls the north, to sc1·ceo off the co1d wind.,; I.Jut 
there has not as yet been any method which bas suc
ceeded near so well as that of making the walls s: raight, 
and building them upright. _Where per~ons arc willing 
to lie at the expense in the build111g of their walls substan
tial, they will find it answer much better than those 
which are slightly built, not only in duration, but in 
warmth; therefore a wall two bt•icks thick will be fount! 
to answer better than that of one l>rick and a half. Th• 
best aspect for 1·ipening fruit is south, wit!i a point tr> the 
east; and the next Uest due south. It is a g1·eat improve
ment to have a trellis of wood against the. walJ, to t1·ai11 
the trees to, as it prevents the wall being spoiled by 
nails, &c. 

W ALLENJA, a genus or plants of the class and or
der tetrarnkia monogyuia. The calyx: is fout·-cleft; co
rolla tul>11lar, four-cleft; brl'ry one-seeded. There is 
oue species, a tree of the West Indies. 

WALRUS. Ste TRICHBCus. 
WALNUT-TREE. SeeJuGLANs. 
WALTH ERIA, a genus of the monadelphia pentan

dria class of plants, the flower of which consits of five 
petals, vertically cordated and patent; the fruit is an 
unilncular bivah'e capsule, vertically ovated; and the 
seed is single, ol>tuse, and broadest at the top. There 
are sixi species. 

WANMANNIA, a genus of plants of the class octan
dria, ot'del' monogynia, and ar1·anged in the natural 
classification with those plants the order of which is 
doubtful. The calyx is four-leaved. the corolla has !'out• 
prtals, and the capsule is bilocula1· and birostratrd. 
There are four species, none of which arc natives oi' 
Britain. 

WA PENT AKE, from the Saxon, the same with what 
we call a hundred, and more especially used in the north
ern counties bevond the river 'l'rent. There have been 
several conjecti;res as to the original of the word, one of 
which is. that anciently musters were made of the arm
our and weapons of the inhabitants of eHry hundred; 
and from those that could not find sufficient pledges of 
their $ood l.Jehaviour, their weapons were taken away, 
and gtven to others; whence it is said this \\ord is de
l'ive.d. Sre HUNDRED. 

WAR. The too frequent recurrence of this greot and 
detestable calamity, unfortunately rrnders a 1lefi11ition ot' 
the WGl'd unnecessa1·y. If we wt•1·e call f' d up:in to Jt fine 
it, we should say, it is the wanton drstrurtion, tlu cnld
blooded slauglikr, of the human race: we sh•Hild .-.11 
it an arcumu1ation of evt'. r~· !!in that degrade!i a1J1t Vi tPS 

mankind: 11c should mark it as a practice that jditl u<tS 
!nisery and 11erpetua!rs 'ice; we "hould sny, that H thl'rc 
Is a burlesque upon the boastctl r~as·m of ma11 i: is 
this; wli.cn m~llio~11 nwct to nwril1·:· r,1ch olh1 1· l· 1. :\ 
quanrl in wh1rl1, in grw1·~I. tlir~· 1.,n·e nnt indhitluall) 
the smallest intrreC)t, Tht' pwt \\ho \\ rr1tr, 

1
' One murder makes a ' i~ h1.i n 1 mi11io111 a hno," &c. 
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11··-'i~'l'\l'.'! a !itatul.' of g.1hl ; 1ml t1ie w1·itr l' of tlin.t ' 'e 1·se 
unl:• lil't hi'I l1t>ad in thcp1·•Jt1t1L-st assembly , an d a vow his 
p t-iilripll's ill tl1e fare iii die \\'ndd. 

'f':1f' hrst a111l most r rsprrtalJlc uf the Chric;t ian srrts 
h;" 1• di"irlaimcil war as in1·011s i ~te11t \\ ith t hci1· Uhris tia11 

~~Pj;~i,:::~ ,~::~~ r,i-c;.:·~~·~\\':.1;.;.nc~~:·i~:·1~ 11~?~!~::1~\-~;·~~· ~~1~1~ ,c~:~: 
" li t ll ,UJ 11np1·! ;cipl<'d ty1·an! , at the head of a t.l isci plin ed 
ban lii tti, t·11dcan1111':.; t•> 1·edu<:f' tl1c ciYi!ize,d wnrJ d und l!r 
11m ; S) s{;•1 11 of gi:: 11 Cl 0aJ <.kSpotiS tnJ an d to plu nde r tl1C 
i1rnpL'l'tJ of u1wffl' 11 tling ll rltions antl indir iduals, in th e 
sa me ma1111 1.w as the higliway man, who by the laws of 
e \'t·1·y well regul atctl comm un i ty, is for such a n offence 
tk stinr tl t o t he 1·opc. ' Ye lea ve our r ea llers to make the 
a11plicution. , 

lt1 t his vi ew, as a means of ilefence, a nd as useful to 
the 11 1ilk rti tanding of l.iisto1·y, and not as g iving out· 
s anct ion to n.n il'l'ational au <l an t ichristian 1n·ac tice, we ill <:ilTt the followi ng a 1·t icle. 

" ".Ht, art of. A s war, on the one hand, in r espect to 
its rffccts, is in ti matrly connected with the propl'i ety anti 
imkpcn<lanrp of na tions; so, on t lie other, it r e(]Uires in
finite skill, combin ation a n<l management, when cons i
Ucre tl as an a1·t. Its p1·ind ples, fo unded on the sciences 
them seh·es , are fixed an ll ce t·tain : but th ese IJ1·anch out 
in to surh a pr odig ious var ie.ty of, ramifications, that men 
of e.x tr ao nl inary ta lents an tl genius only have IJ een able 
to excel in it. 

As two diffe1·ent clements constitute th e theatre of its 
operations, wa1· is naturally divided into naval aml mili
ta1·y a1•ra11gcments. 

OJna"tJlLl wmfare. 
The art of arrangi11g squad rons or fleets in order of 

battle, an<l regulating theii· movements in such a manner 
as may be deemed best calculated for attacking, defend
ing, 01· 1·etreatingt to the greatest possible advantage, is 
ie1·mcr.l naval tactics. 

The ancients seems to have excelled 1·atl1cr in land, 
than in sea engagemr nts. On J'ecurring to the his tory 
of remote periods, we are pel'petually reminded of the 
state of savage natious at the present cJay; the canoes in
dcetl of the Iroquois would have availed but little, yet 
the war-boats ol' Otaheite might not then have aweared 
contemptible. 

The Mediterranean was the early scene of naval ex
ploits; am) galleys were the vessrls originally used in 
engagements. These were propelled by the force of 

~:~:~t~~~~s t!~e l~~~~~~a;:~11~so~~~:~b)~1~~e:~~ c:~PS~~,~~161·i~I~~ 
cs, a batttc at sea differed but little from a battle un 
Jan1l. But in p1·or css of time, a supP1·io1·ity was attempt .. 
ed tu be obtained IJy means uf skill an<l manageme nt. 
Tlie prows were arm ed with hl'azen spikes, ur tridrn ts, 
wh ich wcl'e so con t rh•ed as to pierce the enemy's ve!Ss t·ls 
und er '"·atCI', and by Je tting in the sea, expose them to 
the dangc t· of s inking. Turrets '"ere also erected be 
t wt'e n the poop and th e forecastle, fo r the purpose of 
ovel'l o,_) king the foe , a nd annoying him IJy nH·ans of da rts 
anti slings. In pt·ocess of time, ot be1· i rn pron· men ts to k 
pl ace, whic li we shall her e eutlea vo ur l.n-ictiy to en ume-
1·ate. 

1. The dolphin, whid1 was a huge a nd massive piece 

of lead, formed into the shape of the fl sh from which it 
lu.1. tl <l el'1 rnd ns na me. This being pe rfec tly su~pended 
by IJloc lrn au d r opes from the mas t-lieall CH' ya1·d-arm 
was a li owed to tlt·n p, wh c11cn1· au opportunity [Jl'escuteJ 
itsl'if; a nd pc. netrari11 g through the bottom of a \'C's.iel 
s lig htly co ni:;r ructe<l, ic of course, by its own specific gra
vity ~ made a passage for tho entering waves; aud thus 
soinctimes i·emlc1·td nn a r eti·Pat impos ':> ilJlc. 

2. Auot li e r;e11 g~11 e in use, consis ted of asc.>the of iron, 
fix ed a l tl1e top ul a lu ng pole; anti was employed for the 
pu1pose ~f cutting asu ud~ 1· the ~lings of the sail-yard11, 

!?ti'il!1. t~ 1 ~;; cz1'.n~f~~·~v~~~~'.1g act10u, anll pt'e\'ent escape 

s. Spears, or maces, of an extrao1·Uinary length, were 
constl'llctetl so as to annoy at a cousidcrable distance• 
and t hus, although stati0nary, to serve the pnt'puse uf~ 
missile weapon. 

4 •. The 11.aval battering-ram, mentioned by Vegetiu•, 
co~1 s 1stecl oi a Jon~· beam, a_rmed \\ tth a liead of iron; and 
br 111g suspended to the mam-mast, was c1111lloyed to good 
etlect ai;arnst the Sides of the galicJS• 

5. A grnppling-11"011, 1>hich seized hold of any part of 
the oppusrng \'es ,el, aud facilita tc<l the boarding of her. 

wa~· ~t: •b~~~:ta~~~ ~~1~'.c~~·;~,·.~~~~:.~!."~o~:~it~~,~~~~~:ri 
to a great distance, with a cunsidcralJle degree of cer .. 
tai11ty, aml the must terrible cff'ects. 
~aving thus mentioned the engiHes made use of by ti 

ancients dm·111g naval conmbats, we next come to the dis .. 
i1osition of thdr fleets. lt was then, as 11ow, considered 
a g1·eat a<lvan.tage to obtain the weather-gage; and it was 
at the same tune endeavuu1·etl to contrive so as to have 
the sun behiutl ther~usd vcs, while it shone directly in the 
f .i.ct:is ~f the_fr enemies. Instead of man~uVl'ingbJ mean1 
uf their satlh, these wel'C al ways lowered previously to 
action; aud the prows beingpresentcd to the enemy, they 
advanced against each oth t::r by force uf oars, and amidst 
the ~uun~ of trumpets. After expending their arrows 
and Jave!ms, recourse was at length hall to the sword, so 
that coul'age alone decided the combat. 

'l 'bc cud• of signals, like the symbol by which tbe:r 
were 1·egulated, was sim11Ie in the ext1·erne. It consisted 
sometiHJ t!B of a gilded sl1itild, and sometimes of a red gar .. 
me11t, or banru:I'. During the elevatan of this, the bat .. 
tlt c1i1llrnuecJ; its dep1·e8sion denoted defeat: and by its in
clination either to one siUe or the other, an attack or re
treat wa~ pointed out. 

1n respec t to the line of battle, the half-moon was ge
n ernlly the favrJlll'ih' position. During one memorable 
sea-tight, the galle~s of the R1~ mans were ranged so as to 
rc1n·ese11t a. \ndge 1r1 front, wJule the Ca1·tlrnginians drew 
up Ll11.ar tlc r t. in such a manner as tu fo1·111 a rertangle on 
two sitl l:s uf a squa1·e, for rhl' pul'pose of annoyi11g and in
clu~i11g t he flank. oft he tme1uy; the former was the figwro 
best t·rdc tihttt-ti fo1· atta( k, the latter fo1 · <lt>fence. 

.i\ ot\\ ith ~tanumg tlie boas1ed g1·eat11cl:IS of the Roman 
pettplc,) et whC'll this crnmtt·.} was mvadetl b} Cesar, they 
a1i p .· ar t: h <: Vc olJtarncd IJur little eminence iu respt·ct to 
Ila' al afi';-u rs . A fleet 011 tl1at orrasio11 "as not b1·n1.ght 
from the nwu tl1 uf the Tiber, and the vessels built in Gaul 
nliibu·<l nothing lormic.Jab~c '·I' •nge11wus rither· in their 
man agun· ·ul fir < 1·11su·uctHm. '1 lte.} must J,a,·e bren 
bmall anll contcm!'ltble, in point of _size, for they were 
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drawn up on !he bearh near to whern the town or Deal 
now 1;tJ.11tls, and forl1JicU like the camp, by means of a 
ditrh anti rampart. 

tJu the iJ.1.,parture of these inraders, who, as usual, at 
once t.:ouquHcd and civilized the lial'bat·uus ti·ibes among 
whom the)- S!~ttled, thesituatiou ul thellritons mu::;t 11ave 
been truly distressing. Retlurcd perhaps to the cora
cles, 01· boats made ot :;kins stl'ctched 011 osiers, U1ey "ere 
ablu to del'ivc Httlc or no benel'it from the ocean thatsu1·
roumled them. On the neigl1lmunng conti11enr, lrnwev.cr, 
the IJoats hall made a gl'eatt.l" pl'ogress, or at least l : lt a 
deeper unp1·cssi1Jn; fur, tloull~less, lhe keels of the ~ax
oniJ must have appeared l'oruudalJle to men whose "·esse1s 
wern ribbl:'d with twigs. . 

'rl1e wars with the Danes renderctl some attentmn to 
maritime atrail's nccessa1·y; autl Alfretl is 1·t•p1·cstntcd as 
having cncouragctl and employed foreign al't1ficc1·s a.ntl 
mariucrs; by means of whom he cou::;trnctctl vessels ol a 
supl'l'IUI' oize. With these he scout'cd the coasts, \\ luch 
Wt'l'l~ then 111festcd b.) pil'atcs, fre~bootcrs, and enemies of 
all so1·ls: and thi~ p1·iuce appears to have rescued his sub
jerts from the incursions of pirates. 

At length the depl'edatio11s of the northel'n states be
came forn1idablc. .F'rom being occasional visitors, fo1· 
the sake of plunder, the Danes, and othCJ" nations bo1·dcr
ing 011 tlio Baltic, began to think of settling iii .Bl'itain, 
and in co11st·qucnce of thei1• power and numbers, they 
were finally enabled to place one ofthc1r own sovereigns 
on the throne. After this, either by land or sea, all cun
tenlion necessarily ceased. 

William the Norman obtained the Cl'own by the gross 

::~:~a~~~a~~.:~::1:t r:i: !a~:~!~~ai~1cl1;~:~1~~1t J~t~~,~~<llll~i:a~q~1:~ 
dron to the northern pat•ts of the ki11gdom, instea<l of 
kec11ing it on the s11uthl'rn shore to oppose the enemy; 
Ylhilc on tht· oth('l' hr put bis whole stake to haza1·d on a 
single b;ttlle. The llcet conducted by the Conquel'or to 
the roast or Sussex, (8ept. 28. 1066) consisted of nu less 
than three l1u11d1·rd n·sscl':i; IJut they appear to have been 
conlrmptilll ~ i11 poinl of size, and to have been but ill 
calrulatP1l to l'ope \\ ith an cm· my. 

A long i11lc.·1·rnl surrci~ded before any great progl'ess, 
in 1·esJH'1. t tn maritinw affai1·s, occm·rrd; and tlrn crusades, 
the war'i bl•twrrn tile kingli and the barons, the acquisi~ 
tion of fri.'laml, antJ the inco l'poratiun of Wales, all took 
place before thr. foundation of a national navy was lai1t 
But c.·nmmerre, the true nur-;cry of sailurs and of a fl eet, 
brgan to be attrudcd to; t1·ai.lc was no longer cal'l'ied on 
aolt:ly by fol'cig11Cl's; \l'hile the wool of EuglantJ, al'ter 
being woven ancl s[:>un wh-..re it had gl'Own, was expo rte"1. 
ta diHta111 cou11t1·im:it an<l brought I.lack profitable l°eturn . .,, 
The Nhi[•s ol' the c;i11que.pot'ts now became fo1 •m ic.la1Jle; 
Uwy \\'l'l'l' rrgular·ly lrnt out, when rrquired, to the kings 
OF ~:ngland; nncl aS'iistr<l not only in their wars, l.111t in 
tht" con\'C) ancP of their trnops to tile contiuenl. 

In 1~ti, Hul>c1·t de Burgh, govel'nor of Donr-casllr, 
1ft•·r obtaining t/1c Wl'atl1u.gag(' , <lt•fcated tho F1·e11ch, 
in th1• fir-;t s~n-fight that ever took place bct\\Cl'n tlto 
English and them.' 

IL W·li uot until tile ti mt\ of Edward r. h'>WCHJ', ha any 
great t'Xl'rtioug ~Ct'lll to ha,·c takeu pl ace. 1.'haf pl°iuce 
~tfrd <Mt thrt·r. sr111•tc.lrnns at thi.· sanH' time. 

In 1340, the Eni;lish fleet appears to hare been drawn 

up in two tlietinct lines, fhe largel' ships being placed in 
the fru11t, and the smaller in the rear, whence they were 
cnal>ic<l to seutl fresh supplies of men, 01• otherwise granl 
their assistance, as occasion might sel'\'e. In this battle, 
which took place on the coast uf FJandc1·s, the French 
lost two hundred an<l thil'ty ships, and had two of their 
admi1·ats slam. During the contest for the crown of 
f'unce, the arms of England were eminently friumph
anl both by sea and land; but !he wars between the 1·i 
,·al houses of York and Lanrasterso completely occuµicd 
the hands and tile hearts of the nation, as to 111·evc11t an) 
attention to foreign affairs. 

At length J:len. VII. a wise and able pl'inre, bc'ga11 to 
budd ships of war, one of which cost him lljJ\\'a rd -; ol 
14000l. His Sbn, Henry VHI. notwithstandi11g tlwsr 
odious vices which rendered his memory odious, seems 
to have conceived a just notion of the true interests of tho 
nation, in respect to maritime affairs. He accordingJy 
instituted the uavy-oflice, appointed commissio11e1·s, co11-
su·ucted several lar·ge shiJJs, and laid theJou11dation of 
that naval power, which, in the time of his c.lauglitel', pre
served tho independance, and addrd not a little to the 
glory, or England. 

.Nor were the French at this periot.I inattcnti \'C to 
their navy. During an engagement with tlie English in 
the c.Jia11nel, their fleet appears to have assumrtl a re
gular aud SJStematical a1·rangement. It consbtctl of 
th1·ec divisions, that in the centre being composed <Jf 
tl11rty-six: ships, and the van and l'iar of tl1ii·ty eacll. 
The galleys, which had come from the Meditcl'J'ane:tn, 
were cuns1de1·ed i11 the same point of view as frigatrs a1·c 
at the the present day, and never cntere1l lhe line of bat
tle. 

Meanw~1ilc, the introduction of gunpowdcl' had rrrat
ed an cntn·e change in the weapons of war; and at this 
day the swo1·d and the boarding-pike a1·c perhaps the 
only ones that have been usctl 111 common, both 1.Jy the 
ancients and moderns. The Spania1·c.ls, who had be
come a great maritime nation, a1·e said to Iian• hecn the 
fi1·st who_ had i·ecour_se to. canno11, du1fog a sl'a-liglit with 
the English and theu· alhes, off Rochelle, in 13~2: yet it 
has been asserted, that this iustrum~nt of (]rsti·uctinn 
was actually recurred to by our ancestors in 1 J50 . The 
same people Suon after threateP1ed an invasion, by mrans 
of an a1·mada, \\ hich, whether we consid<>r tliesiZe of' the 
vcs~d!i, u1· tlie manne.r in which they were 111a1111t·d and 
equ1p1Jed, musl he co~1sidered as tn1ly fo1·111idahlP. They 
e1~tcre~i the channel rn the fu1·111 ol' a crcsent, thr horns 
al wl11ch cxtcudc<l to a procHg10 m1 dhstann.•, aud wue 
assu redly mure tJ1a11 a match fu1· any fo1·cc that runlrl be 
l.>rought to opput;c them. But lo1·d lloward of Eflino·~ 
ll~UI, USSl!Stctl Uy Dra~e, Hawkins, and F1·obisl11:1·, c:Jt 
ot \\lwm, ~111t huuscll aloue, had Ueru b1·c<1 i11 tlic ir.rr
c!1a1~t-sen1ce), so mauaged an inlCri01· squadro 11 , as to 
oota111 a complete victory. 

A ~ompclcn t idea may br formed nr the nect nf En~
l~ml 111 llH~s_c daJ.s, l>y ob~crnng, that nu the fkmist• '11 e 
Ehza!Jt·t~1, it co11s1!::itetl uf forty small .. hips only. 11 (' \\Ii it Ji 
t11Jtnbrr four t~1d not C\t'cccJ fu1'lJ g1111s, and lrnt t.wo of 
tlJ,·s<· were ot_ Ille burthcn of a ti1uusa11 11 ton"· tw~·ut)
thrcc othcrs \Hl'C below five hurnlred; of Uie l't:;o;t, ,,.

0111
c 

d1c.l not ('X~('cd ti.fty, and ~omc uot evrn twcnt), "lii!t• tlic 
whole n11111urr of gun:; arnonnte1l to Ho more tha 11 , - ..... 
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But the ton~ a11<l hloo1ly ro11test that aftrnrnrds took 
place witli Hulla111l for 11.1val superiority, finall)" fixed 
lhc L11:1racter of tl1e English nation, in resi:td to ma1·i· 
time affairs. Duriug thl'ee drradful wa1·s, there \nre 
no le~s tlian nineteen genernl engagements, i11 one uf 
'\hicli the fight \\ae renewed for tlll'ce tla1s ill surres· 
siun, in anothel' for two dal'S• and in a third, for onr, 
making i11 nil nu le.ss than t~,-enty-five days of gc11c1·al 
acti1111~. 'Vhat is still more extraorUinarv, De Witt on 
our sitlC', and .M.onk and Blake on the oth~r, were lands~ 
men, )et they all fought with unl'ivalled skill and i11tre-
11idi1y. The last of these was the fil'st who ever brought 
ships of war to oppose castles. 

At tile death of Chal'les 11. the royal navy amounte<I 
in all to 113 sail. James Ir. \\hile a SJLject, Lad rom
maudcd a fltiet, and instituted or rathc1· impr•oved aml 
~nlargetl, t·hc system of signals. At hi!:i abdication, Eng· 
laud po~sessed 173 vessels uf different desCl'iptions. Dur
ing the time of William and Mary, these were incl'Cased 
to 256; but their success was not proportiun<able to the 
public expectation. In the 1·cign of Aune, however, the 
11aval power of France recei\'Cd a deadly blow at Vigo, 
having lost no Jess than st>vrntPen ships of war. 

On the accession of the house of Brunswick, the fleet 
inrreased ra11idly; and du1·ing the present reign, it has 
obtainrd an uuexam11led degree of prosperity: for to
wards the mitldle of the year 1806, it consisted of 132 
sail of tl1r line, 17 forty-four and fifty gun ships, 196 
frigatrs, I 06 sloops, &c. and 242 gun.bl"igs, forming a 
total of 7 53 in commission. 

Aft1·1· these obsenatio11s on the rise and progress of the 
Bl'itish navy, it may be necessary to make some remarks 
on the manner in whirh it is conducted du1'ing action. 
As the skill and bravery of 0111· seamen have always 
ber11 l'mim•nt by comparison in close engagements be. 
twrrn sil'igle sliips, it 11rccssari1J follows, that the adop
tion of any system v. hich would place fleets 1a·ccisrly in 
the same condition, could not fail to l.Je attt>nded with the 
1nnst benrlicial advantages. lt was a Jong while. huw
cnr, b£'fore this could be eff'Pcted; fur the opposite squad. 
l'OllS being usually disposeil in right lines parallel to 
each other, every i:.hip ket'ping dose 11aulrd upon a wind 
on the same tack, it necessarily followed, tl1at the action 
in general, 1n·ovidrd fqual numbers wel'e brought into 
contact, could 1witlier be long nor dt-risi\'e. 'l hus it 
frequently happPned, that nothing decisive ocruned, not 
sn much as a single ship being lost or won on either 
side. 

A grrat and sudden rha•ge was howe.-er effected. This 
occuned on the 12th of Ap1·il 1782; when admil·al sir 
Grol'g• B1·idgrs Rodney, instead of following the old 
systrm, pirl'crd the French line, fo1·mrd by the count 
Dr Grasse, and gained a complete virtory. The same 
occurred under lord Howe, June J, 1794. 

A similar principle, viz. "the directing the greater 
part of the force of a fleet •gainst a few ships," was put 
in lH'artice by sit· John J<'rvis, now eal'I St. Vi11cent, on 
the !~th of Feb1·ual'y, li97. 

At rhc battle of the l'iile admiral Sil' Horatio, after
wards lord viscou11t, Nelson, contrived to double down 
on the rncmy, and place Jiart of their fleet between two 
fires: while during that of Trafalgai· he advanced in two 
Jines, and efl"ccte<I a di'\iunction with similar tll'tct, but 

Ly d11frrrnt mean•. The principle, indeed, was exactlr 
t~1t: 84\llle !n all; t~at of bringing Deets into the same pu"'. 
s1li c1 n as swglt~ slnps, so tliat the sailors might be enabled 

~~:.:! ·~11~~ !~a~;;; t~:.~~1~:idi'Ii~: i~t~ ~1~:h~~Si:~o~~1a.~~~::t~~~· 
Jt lias al read; oeen 0L."•1·vcd, that some of Olli' gallant 

navr..l cotHJUanUcrs, du1·iug the civil wars, had ~ren bi·ed 
in the anny; an~ it is w,t a lit lie remal'kablr, that tho 
great r11ange \\.h1ch has takt"n place of late J·ears, in l'C· 
s~1ect tu ti.it' m&.nagement o - fleets, appears to ha\-'C ori~ 
g111atc:d w1tl1 a la.ud~man, \-\ ·,,according to his own ac .. 
count, had attained ten yea1 of age, before ho had ever 
seen a ship. Tia~ gentlf•man tu whom we now allude is 
l\lr. Cink, of Eldin, author of "" "Essay on Nani 
;actic: . .,, Sy~~ematical a11d Histo:' ·aJ, in four parts." 
fLe first ed1t~o.n or. the til'st pa1·t 3Jij>t>ared in 1790, and 
the second ecl1twn m l 804; and as this is tlw onll trra
tise of the kiud in our language, we sbcJI he1·e take some 
notice of it. 

During the American \\'al', the action between admi
ral Keppel and the F1·enr h fleet, on the 2~th of Joly 
1778, engaged Mr. Cle1k's pa1·ticular attentiou. T~ 
idea of the ii11e ol battle "as i11 some parts 1111HI, as it 
was an attack from the leeward; and he remat·ketl, ••ith 
surprise, that in the coul'se of the two Ion.~ trials whirh 
follo\Hd this indecisive fig;ht, as weiJ as tltat of admiral 
Matthews, in 1744, aud of admirnl U)'ng. iu 1756, nota 
single hint l SCaJ-.td, "that it was possil.Jlc any thi11gde .. 
fecti•e could be att1·iLuted to the sy,ll'm ufthe attal'k it· 
self, or· that any kinJ vf improven:ent shouM be attempt. 
cd;" surli as 11ie sch~me oinc1· put in pr'articr, ''the cut
ting the enemy's line asund1·1•; thr- dir'ecting the greater 
Jla1·t or the force of a ftet't ;;gaiu .... r a fe\\ ships, fitlier in 
the van or the rrar', ur eH'll mal..ing a prizo uf the slow .. 
Cl'-sailing or crippled ship.<; 111' tl1t> ( 11emy." 
. Dm·ing the engagotm<ut of a1!miral Dyron oil' tho 
island of Grenada, 011 Jul) 6. I 779, the attark. like thfl8e 
made by Matthews and BJ ng, \\a~ from lhe \\ind\,ard; 
and from a consideration ol aJI these rases, Mr. tfrrk 
became induced to th int... tlrnt the want of surrrss was 
not to be attributed citl1e1· to an} abalf'mrut in the spirit 
of the seamen, or anJ deft·ct in tlte ship11ing. or saili11g 
of the fleets, but solely to the unskilful manucr in \\hil:h 
the gi->11rral attacks wel'e conducted. 

lmpressrd with tllt'sc iJea.!;, lie- mentioned his suspi~ 
ciuns, in January 1780, to a friend of Sir George Rodnt•y, 
to whom be at the san1e time communicated hi~ theori1·s 
or attack from both wintl\\ar<I ancl 11erwa1·d, and (•xploin .. 
e<l his doctriue of t'littiug t!Jr Cllt'lll)'S Jinf'. rJ'he }>1'0· 

p1·i1·ty of these plans was not fully exemplifi1•d lio1<evrr, 
u11td two years after, ~A)lril 12, 1782;) when a virtor~·, 
fa1· nio1·e tfrrisiveand 11np01tant Uian any \\l1kh Ii art lu·en 
gaint'd by uu1· fleets flul'ing the last cfntm·J, was obtain· 
rd; for, on this occasion, the attark was from the Ire· 
v. al'd, ""hich the author cn11siders as more 1·arr, i11gr11i· 
ous, aml effectual, than an attack from thP "i111h\ard; 
in adc1ition to which the enemi's line was at the same 
tirne cut in two. 

In !he Essay on Naval Tactics, the impropriety of a 
single ship to \\i11duartl brarit1g down directly t;n an 
enemy to leeward, is pointed out by a diag .. arn, aC'rom~ 
panied with a demonstration: we a1·e then presented with 
a compal'ative estimate of the effect of shot 1lirectell 
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against the rigging of a sl1ip, with its reoult when em
phyed against the hull. In res1rnct to fleets, an attack 
frum the windward is suppu!ie<l to be attended with a d1s
ad\•antage in the ratio of twenty to one, as the fire or the 
whole line to leeward can Im applied, on sur.h an occa
sion, again~t the van of the assailants; a manceune 
which tlie Fl'enc\J were well arquainte<l with, and put 
constantly in lll'acticc, until the new mode of comllat was 
inu•uduced. 

These positions are illustrated by, 
t. Admiral Matthew's engagement with the combined 

fleets ol'Fl'ance and Spain, off Toulon, February 11th, 
1744. 

2. Atlrniral Byng's action with the Fl'ench fleet off 
Minn1·ca, May 20, 1756. 

3. Admiral Keppel's, off Ushant, July 27, 1778. 

1 4. Admiral _Bryon's, off Grenada, July 6, 1779. 
5. A'lmi1·al Barr·ington's, at St. Lucia. 
6. Sil' George Bl'idges Rodney's, off Capes Fitiisterre 

and St. Vincent. 
7. -------off tbe Pearl Rock, 

Martiniro, April 17, 1780. 
8. ------- to windward of 

l\iartinico, May 15, 1780. 
9. -------near the same place, 

May t9. 1780. 
10. Admiral Arbuthnot's, off the Chesapeak, March 

16, 1781. 
11. Sir Samuel Hood's off .P'ort Royal, Martinico, 

April 29. 1781. 
12. Adrni1·al Parker's, off the Dogger-bank, August 

5, 1781. 
1 s. Commodore J ohnstone's, at Port Pl'aya, in the 

island of St. Julian. 
14. Admiral Groaves's, off the Chesapeak, Septembel' 

5, 1~81. 
F1·orn the varticu1ars of this catalogue, ~fr. Clerk dc

durrs, as a grnrra1 p1·inciple, that "where the British 
fli-ets brin.~ to wi111lwud, have endeavoured, by extenfl· 
ing thrir 1inr or liattk, to stop, take, 01· destl'oy, the 
wholP nf thr shiµs of' th"' cnemy•s line to leeward, they 
havr been (lisabletl bPforr thry could rrarh a situation 
wl1c11rr they could annoy thr enemy: anti, on tile other 
haud1 thC" Fr1•nr-l1 p111·s11ing the Brifoih. in disorder, un
s11p1>ortrd, ancl disalJIC':d, have madr sail; and aft.er tlil'Ow
in.e; in thr whoh~ fire trpun the rnn of !he British fleet, 
shi1, by ship. as pa':!srng- in sur1 ·~sc;io11. liaYt> fo1·med a 
line to lt>ewa1·1!. so ac;i to be prepared in case another at
tark c<rnld br maclc." 

Ur roncl11clt·-. bv obs<'r"ing, u that the mflst :;u·tful ma-
11ag"mt•11t of sails, thP clo~wst app;·nximation, or tlie most 
apil'it'<'d ra11no11arlt•, will avail 1rnthing. under such cir
cnmsta11crs; a11d that it i ... in vain to hopt-, that ('Ver any 
thin~ matt·dal ran hr. t•tt't·ctf•LI ag-ain'it an c·nemy's Hert 
krt·pin!:; to winilwa1·d. pa"lsin~ 011 contl'al'y tarks, and 
dr .. irous tu giJ off. unlt''iS his lint• of battle ran be cut in 
t\\ain. or snmc such otlic1· step can I.le devised as has al
ready bNm drscrihrtl." 

Mr. Clt·1·k, aft1•1· this, pt·opnsC's certain new modes, 
and p<1i11ts our tliciJ' wh·antagt·s: 

!. l'ltc attack from the windward upon the rea1·of the 
cmcmy. 

::.o~_'.he cncm)'s thrr~ ~~crnmost ships. 

He considers both of these as far preferable to the at
tempt ol' getting up with the enemy's van, with the vie\V 
to carry the whole fleet; and thinks that we ought ra· 
ther to content ourselves with the certainty of cutting off 
a few of their dullest.sailing vessels. 

Jn Part ll. we al'e presented with three cases of an at. 
tack: the 1st when made by the beadmo.ilt ships or a 
squat.lron on the van of a retreating euemy; the 2ll on or 
near the centre; and the Srcl upon the ,·an, or any where 
ahead of the centre. 

After due investigation, Mr. Clerk is of opinion, that 
the attack from the leeward qua1·tc1• can be executed with 
the greatest number of advantages, partic~1larly as tl~a 
cripplf'd ships remain under the p1·otection of the11• 
frienrls; whert>as, on the contrary, those appe1·taining to 
a fleet to winrllvard, will fall immediately i11to the power 
of their enemies. 

Thr battles which have taken place since the publica. 
tion of this wo1·k, seem fully to justify all the positiun!I 
laid down by this author, whose merits are acknowledg
ecl, and who, we are informed, has received encou1·age
meut and protection oftJH• highest kind. 

Of m~litary armngements. 
The a1•t of arrangrng armies iu ordtn· of battle, and of 

regulating th eir movements in such a m1t11ner, as may 
be deemed most propet· for attacking, defending, or re
treati11g, to the grr:atest possible advantage, is termrd 
military tactics. It has been grncrally l'ecogniscd, and 
i!=I at length rereirnd as an axiom, that thel'e is nn branch. 
of human knnwledge more difficult than that of which 
we are now about to treat; and both ancients and mo
derns have been so well convinced of this fart, that it 
has been regnlarly taught in public sclrnols, e1·ected ex
presHly for that purpose. 

'l'wo Ct'lt'brated nations, the Greeks and the Romans, 
were particularly anxious to attain perfection in the sci
ence of war: and this accounts. in some mrasure, for 
their extraordinary success, whrn comhating against 
enemies who, content with a hi incl obetlienrc to a cust11m, 
placed their chiel' confitl"'nre, not in thl' disciplitw, but 
in tlu~ multitude of thrir comlrn.tants. Thi•y, on the eon
trary, wrre conscious that thr strPngth of al'lnics con
sist princip~lly_ in the art '~ith which they are nHnagrd, 
and .the pr111c1plrs by wl11ch tlu~y are rrgulated; tl1.Lt 
multitudes are often more embarr·assing thau useful; 
and th.at 3 sm~ll body of trnops. Wf'll 1 eg•ilated, a11d 
ab!Y d1~ectecl, 1~ capable of ovrrcoming a la1·ge one, de
ficient Ill respect to those advantagt•s. Thf'U C' C too tlu•y 
de<iucctl a theol'y relative tu thti c.li ~ po'"lilion of tlirir s i•l
diurs, th e 01·der of battle. the manm•r of encamping, the 
best and most l'(•gula1· mode. of marching, of fol'llibw 
and of acting: in such a way, as to op11os<: ~he st1·011g f~ 
th(': weak, wl11le they at the same 1 uor~ a11t1npated all the 
Strata~PlhS, an1) pl't>Vf'!lted all thr tleCl?-(ldUllS, Of the ene
my •. On the oth~r hautl, thq tlid r~ut forgl' l to rrgulate 
~he tl1ffercnt sper1es of a1·mc;i. to attain a1IJ1•css in manag-
111g; aud to adopt the must adva11tag1•01H method or us
ing them, whet~1er offh1sively or UefCnsi\.·rJy. 
. 'Var. accordingly, was regarded as an art. of which 
1t was nere.ssary tu become _a1 ·q11ainkd with the pi·in c i
Jilco:;i :111u·1·111r to thP praclu'c. Lt is but little woudt·r 
tl1 1·cfnrr. th:\t so mauy great men wel'r pt·utlun·d. and 
BUl" wondcl'lul cffocts ensul'ed; morees1rnLiall) in G1·eeco, 
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where inlinite pains were taken to attain a perfect. •.ys
tcm. Thr Roman~ too directed their attention to m1llta· 
ry affah~; and the 01·tlc1' of the legion was supposed on 
the whole to br supel'ior to that ul' the phalanx. V~ge
tius, indeed, artcl' examining its fo1·mat10n, excla11ns, 
that none h1•t a God could have contJ'ivetl such a power· 
ful nd adnA'1·ablc us,emblage. 

'fliat wn111lc1-ful natiuu too, laying pr<•judire aside, at 
ttnn• examim~d, studied, and adopted, those practices in 
wl1ich they wrre rxcellrd l.Jy their enemies. A defeat _was 
n<·vcr lost on them; for after every rcver·se, they obtarncd 
an increase of thd1· milita1·y knowledge. Thus theshup· 
eclgrd weapons of the Gauls, and the elephants of Pyr
rhus, nenr surpri"lc<l tllt'm but once; and they had no 
sooner· l.Jrromr arquainted with the Spanish swoi·d, than 
they immediately abandoned their own. AL the same 
tirnr, thry did not omit to employ Nu~id_ian hol'ses, 
Cretan archc1·s, sling,.rs from the Baleanc islands, and 
ships belonging to Rlwcles. In ti~e, no peo11l~ ever ex
hibited so much prud<-nce in their prcparat10ns fo1· _a 
campaign, 01· ~rrit•d on hostilities .wit~ such extraonh
nary audacity. \Ve are the l~ss mchned to wonder, 
the1·eforc, at the observation of Josephus, who remarks, 
'' that war with them was a meditation, and peace an 
CXCl'Cise." 

We accor11ingly find that they abound with great com
ma111le1·s; and what is still mol'e extraordinary, that 
many of these commanders proved victo1·ious without the 
benefit or experience. Scipio, at the age of twenty-
8Hen, knew how to repair the faults committed by his 
fa1her and his undr, in consequence of pl'evious study. 
Wht·n Lucull us marched into Asia fot· the purpose of at
tacking l\titbridatcs, he instructed himself, accoJ'ding to 
Cirero, by reading Xenophon, and the best authol's; 
while at a later period Narses, who hall never befol'e 
commanded, nor even served, l'eplaced Belisarius, over
came Totila, and successfully concluded the struggle 
with the Goths. 

It is evident, therefore, that war is to be regulated ac
om·ding to certain rules and principles; and that on the 
knowledge and application of these, depends the fate of 
a campaign, and perhaps a nation. It necessarily fol
lows, that a general ought to possess extraordinary ta
lents and attainments. According to a celebrated au
thor, " some- <Jualitics should be born with, and others 
ar,1uii·ed by, him." In addition to these, he should also 
possrss a q 111ck rJe, so as to enable him to judge of an 
advantageous position fol' bis troops, decide on a ma· 
nreuur to be made 01· to be avoided, of a country suita
ble or unsuitable to his army; and, above all, of a field 
of bat!le whrnre lie can derive the greatest number of 
possible adrnntages at the least possible risk or inconve
nirrn..:e. 

He should at the same time ' exhibit a sound and 
&olid judgment; for the choice of officers to be emplo)cd 
on any p:ll'tirulat• exigency, drpends in a great measu1·e 
upon him, and therefore the best dispositions would prom 
fruitless if not al.Jly seconded. As his or1le1·s too cannot, 
from the naturt' uf things. he prrrise, it is expected there
fore of those who rommand U111lcr him, to know how to 
take ad\'antage of a wrong movement on the part of the 
enemJ', to commence an attark themselves, or only to 

l! 

sustain the troops engaged, and to vary thrir conduct 
according to the \'al') iug naturt· ot' r_uT11111sta11ns •. 

But these qu.1litles in the rl11rl '' lll1•1ul M1bu1·1i11mtion 
on the part of those who are subjr-d_ to his ru111111:rnd 
woulft be or little avail, or ii onk1·aml d1st·1pli11c \\rre uot 
duly obsf'l'ved. " ' itliout thesr, the most nunu•1·ou.., and 
brst cornposerl army would soon become litth• bl'ftn 1han 
a ho1•de of Tartars, who, bring united l)nly l.J) the lwpe 
of booty. separate as soon as that motive censts to ope. 
rah•. Great art is necc·ssary. howevrr, in t·11fnrri11g 
discipli11c, and a happy lnl'an ought to I.Jc adopt1·d. l'oo 
murh severity disgusts the snl<l1d·. and not u11faq111•ntly 
produces mutinies; too much i11l1 11/~e 11re on .ttll' other 
hand sinks him into indolence, and 111ducPs li1111 tn ne
glect his duty; licentiousness mc.~('f.i good 01·dl•1· appra_r 
burthensome; with his rrspect fort hr also lost·s otll his 
confidence in, his superior office1·* su that the must fatal 
results a1e at lf'ngth unavoidable. 

Besides the above quatitir~, which are so cssentialt and 
even necessary, in a r.omma11drr, a general who \\u1dd 
aspire to the title of a hel'o, ou~ht to unite i11 lii1wwlf, 
nut only all milita1·y. but all civil a•HI pc1l1ticalnrellc11cr. 
It is by a knowledge of thr laws. ( 11.-;t11ms. constitutions, 
produce, and natul'e of ditfl•rent statt·s, that ht' is to 1·e. 
gulate his operations, and makl· war \\ ith s111.:cess. 1'0-
thing will escape him, because rvery thing is esst·ntial to 
his pmjects; the genius of tht' country points (Jut the 
manner of his marches and hies monments, aml tlie 
kno,,lrdgc of the inhabitants will kad him to antlC'ijMte 
whatever may be experted on their part. One 11atio11 is 
nhement, fie1·y, and formidable, at the Cir'3t 011s1·t; 
another is not so hasty, but possest:Jes more llersrvcraure; 
\\ ith the former, a single i11sta11t drtermine'i sucl'c.,s; 
with the latter, the action is not so rapid, but the e\·ent 
is less doubtful. 

In former times, the art of war was differrnt from what 
it is at present, although the grand principles are still the 
same. After the darts, javelinB, anrl arrows, had brrn 
expended, the combat took vi are l.Jctween opponc11b \\ho 
engaged band to hancl; am) as they advanced in dcrpor
der, with a view of overcoming all opposition by means 
of the impetus, the action was g<'11frall) long and bloo
dy. Some of the plans of battle were exactly thr same 
then as now; and it is not a little remarkable, that Cre
sar, at Pharsalla, da·cw up l1ic; troops a<·co1·dingto the ob· 
lique order, while Epaminnndas at Lcuctra adopted that 
figure which, on account of its particular form, is called 
an cchellon attack. 

In the middle ages, war appears to ham degenerated 
into a s1 stem of marnuding, l.Jeing cal'l'it'tl oa nearly in 
the samr manner as among thP Mal11·attas at thr prr.,cnt 
day. The trnop•, if troops thry might be termed, 11 ere 
mounted on horseback; and tl1c mt•n at arm~, as t11ey 
were called, bf'ing easrd in a1·mour, plareiil thrir glory 
in standing erect in their stirrups, so a" to resist the 
shock of an adversary. At length, du1·ing the cru<a1ko, 
a more l'egular system began to prevail; and the clll'ls
tians on the plains of Palestine, met with a master in the 
art of war, in the per'ion of Saladin. 

At tlrn battlr of Haqtings, the Norman cros•-bow• ap
pear to have gallrd and even to ha1·e snl'prised the Eng
Jigh, whose ranks were dosr, and wh<1!H' line roultl not 
be pierced. Ou 1ierceil'i11s this, WiUiam bad recoal'lll 
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to stratagem, and conquered by pretending to fly, for 
he knew that regular or<ler could not be preserved in a 
pursuit, and be was thus enalalcd to overcome an enemy 
which had been thrown into disorder. 

At Cressy, the English anny was formed in a mas· 
tcl'ly mannet·. having been posted to gr<'at advantage on 
a gt·nlle ascent, near the villagl• or that name, and <lrawn 
up 1;11 as to form three lin~s cxpr(•<Jsly acrnrding to the 
mode prevalent at the pre.'ient day; while Edward III. 
was stationed with the l'Cserve, so as to be able to see 
and to sur:cou1· his tl"mps, if occasion .,lluuld require. 
Thb lung bows uf tlw English. at this memorable cnnfiict, 
errm to havr exhiliited a ma1·ked supel'iu1·ity over the 
cross-bows of the G<·noese, who had been many ye.ars 
considered as the !Jest light troo11s in Eun1pe. Srnce 
that prriod, the English, more especially when opposed 
hand to hand with lhe Frrnrh, l1ave unifi1rm1y maiutain
ed lhci1· superio1·ity in the field, wlirnever equal 11um
bers \wre rngaged. \\7e arcordi11gly fiud, that whether 
with inFantl'y or cavalt·y, the pikf, the sc1·cwed ba)·onet, 
or swoJ'd, l1ave in tu I'll, while in their hands, been mana
ged to advan(age. 

'rhe introdurtion of gunpowder has made a g1·e_at 
change in the a1·t, withn111 altering, however. an;}·-tJf its 
g1·and pt'in_riples, which were exactly the same at the 
battles of (]annre ancl of Austerlitz. This invention, 
ltowevrr, has n1ade modern wars infinitely mol'C expen
sh'c, aml mode1·n armies l'a1· mol·e tlifficult, in respect to 
tht'i1· management. A11 immense quantity of baggage, 
ammunition, and ar·tillery, has nuw bPcnme necessal'y, 
while the spr.cific nunil.Jer rather than the individual ex
celll'nre of tLe sultlins, is attendtcl to. As much de
pruds in thr nrw system, on the regulat· supply of pro
visi!lns. for men and ho1·scs, a plan of the campaign is 
fo1·tt1l'd bl·forr!Jand, fol'ti·esses are considered as so many 
fondamrn!al 11oints, and the magazines bt·ing filled un. 
drr 1 hrir protection. th<'Y al'e teruwtl the I.Jase whence 
tlu· lit11•s nf opr1·ation a1·e to be tracC'cl. It is tli u"i, that 
e1rnug plarei; i;etve l'qually to protect retreats, and to 
favoul' attacks. • 

111 arwil'nt times, it was us11al to assault the enemy in 
fr1111t, but it is now customary to act on the flank and the 
l'C'fll'. to< ut off convoys, and by annihilating his supplies, 
to <k~ll'oy the r1·so111T<'S on which he dt>(wntJs. It is 
usual, th1·1·r.fo1·e. instrad of assuming a position directly 
in frun1, to oC'CHP.' a ramp c•ithrr to the 1·ight or left; for 
thr rrntt·e, \\lhich is thr stmngrst part of the line, is th us 
happil} rludrd. \d1ilr on lhr £'0111ra1·y, the wings, which 
arr nrressarily the weake."it portion, thus became expos
ed to insult. 

Notwithstanding gunpowder is suppose.d by some to 
t1avr bel'll first ust>cl at flu.• 'rnttle of C1·essy, wl1ere two 
fifilcl-pierrs m·e said to have IJetm emplo) cd, y et ~t was 
UQt unm the '"·'ign of Louis XIV. that tOWll "i Ucgau to 
br fnl'tifird ae('ordinf;?; to thr moder11 manner. Vauban, 
undr1· tlif" a11spir1•s of that monarcl1, rrndcrcd sirgcs l1111g 
atHJ rx1w11sivr. D111·i11g tlir war ,)f the sut:ressio11, 
Marlho1·011gh and E11grne prrcrived the n1·re ..... s1t) of CJ .. 
tai11i11~ pussrssiun of the fortr1"-ts es on tli<'il' fla11ks before 
thry thou~ht of advanrin~, whil1> L:harlf·s XI l. cani1·d 
on w1-11· like a knight-1•rra11t, rathe1· than il gn•at gener·al; 
for althnu~h tl11· pa5!'l~gr of thr f?wina, tile batth· or 
Narva, and the actions in Poland d1played the takms uf 

a master, yet his march into the Ukraine, at the solici· 
tation of a Cossack chief, and his bl'illiant but delusi,•e 
career, conside1·ed as one g1·eat whole, savoul' more of 
the adventurel' than the he1·0. 

It was about this period, that, in consequence of the 
frequency of sieges, the [like began to bo cuti .. rly laid 
aside, and the bayonet adopted. The Jll"ince de Dcs>au 
soon after introduced three important changes. to twu of 
which the Prussians were i11debted for I he baulc of Mol
vitz. The first of these, tl.Je iron ramrod, l.Jy arcelcrat111g, 
tended not a little to render the fire of musquetrj m Te 
fataJ, and thus served to exempt lt from tlte co11tcmpt ill 
wliich it was held by the chC\-alier Folal'l..I arnl mar:shal 
Saxe. The 11econd was tbe equal step, which rnatdcd 
tl1e v. hole line to advance in regular time, and thus pro
duced one gl'and and uniform movemeut. The thil'd, 
was the change effected in the order nf ba1tlr, wl1ich \\as 
altered to consist of three instead of four liut•s, 

l t was on these foundations that. Fredet·ic H. erected 
a granrl superstructure. It was he who, in adciltiou to 
the practice of these improvements, i11t1·ocluccd celerity 
into the motions of tbe infautn, aJl(J effected an {'It tire 
cl1ange in the chal'gc of the ca Valry; before his time the 
squachons never advanced with a quickel' pace than a 
trot, aud had recour·se to til·e-arrus instead of the sabre. 
At the action of Sorr, his majt•sty was saved from tles
tructiou by tLe conduct of his horse; and he is supposed 
to have gained the battle ol"Friedbul'g by the able dispo
sition of his infantry, on which occasion, he, for the til'st 
time, developed tl1e system of the oblique line. 

The dispute that arose out of the succession of Bava
ria was too shot·t to produce any grand changes, althougb 
the king of Prussia and p1'inct: Hrni·y on the one hand, 
and the e.mperor Joseph and marshal Lauduhn on the 
other, were in the field. '['he war was confined entirely 
to manceuvres, to marches, and counter·marches, and 
endetl without a battle. 

.1:, he Amer~can cont.est prod~cec1 a grand rhange i1t. 
military tactics, the mtroductwn of the trailleurs or 
riilemcn. Jt is remarkal.Jle for the singular circumstance 
of the English gaining every general artion, without 
being ab]e to achieve a permanent conqu<"At. But 
no soo11el' did the war arising out of the F1·cnc.la 
revolution take place, than great and important cha n
ges were produced. At the battle of Jemappe, Ou. 
mnurier introd.uced a~1 immense number of heavy can .. 
non. and a flying ru·tlllery \\as soon afte1· brought into 
the field by bis countrymen, wl11rli produced wonderful 
effects. and has l.Jeen since imitated by every nrighbour .. 
iu~ nation. l~ic~e~ru a!1d Morean, in Holland, bt!1·many, 
and Flanders, d1stmg111shed tl1ems•·lves by the quickness 
of their evolutions, and. the succ1'ssful ma1111m· in wluch 
tht•y terminated thc-.ir camp.ligns. Buonaparte, by the 
rapidity of his movements, and theenlhnsiasm wi1h which 
he inc:,pircd the S<))t.liers undet· him. pr1·f11rmed won lere 
in Italy and Gel'many. Th Ot•ssaix. hcnvevC1·. he was 
greatly i11d f' bfrfl for th6 vktnry at Ma.1·t>ngn, und he 
gaincfl th~ battle j: ~ .Ar! ~ f1·1-lii. z, partly by ber11ming f h~ 
assazl;tnt rnstead of ;:..cti i ... #; on tl1e dl'fcnc:;in•, parlly U) the 
sudt~e11ncss of the attack. "11.d 11artl-' by piet·cinf.;' be1" i·e• 
the 111-connected r11l.11n11s ol liw allied armv. the move .. 
ments of which Wf·n~ nt> itlwr unif11rm nnr &i;nultaneous. 

After all, though wat· as a scicucc kae of late yoars bcea 
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certainly canied to a great degree of perfection, yet it has 
vai-ietl but little in its principles; on the contrary, the max. ... 
imum or the art seems now tu be, to bring troops to at
tack with the bayonet, in the same manmw as they were 
accustomed to do with the pike some centuries ago; and 
the Engl ish by their conduct in Fh1nrlers, Egypt, and 
Calabria have 11rowd, that hand to hand they still pre
servt> their ancient l'eputation, and now as of old, are uo
eqnallr1l at a charge. 

J.\l t.>amvhih~. 1nilitarv seminaries for the instruction of 
thi•Se dPstiued b ber.o~nc nfficl'rs have been established, 
ablf• masti>rs have been also 111·ovided, and the arts and 
sciences connected with war, a1·e now publicly taught • 
.By the in'itit11tio11 of the voluntee1·.,, the: genius of the 
nation has been also of late years directed in an Pminent 
deg1·ep, to military affail's; a"nd it seemR now to Ile esta
blished as a principk, that an arm} has become ti> the 
full as 11ec.cssa1·y as a fket, fo1· the tl efcn r· e of our own 
islands, as well as the annoyance of the dominions of our 
ene111i t's. 

Befort~ we conclude this subject, it may Lie necessary 
to enumerate a rew of the gene1·al principles, laid down 
by those who have treated of the art of mndern wal'fare.; 
observing at the same time, that they apply rather to a 
continent than an island. 

1. It is neressary to have magazines for the supply of 
an army, and fortresses for the protection of ti.Jese sup
plies. 

2. There should be a range of fortresses on the same 
line, to serve as a base for future operations. 

s. To undertake with safety an offensive operation 
against the enemy, it is necessary that the two fortresses 
at the extremities of this line, should be separate at such 
a distance from each other, that the two lines ofoperati.J11 
proceeding from them may meet at tile given object, and 
form an angle of at least 90 degrees. 

4. It is easier to •top the progress of an enemy by 
eccupying a frontier on his flank, than in his front. 

5. The best way of ~posing an offensive operation, 
is to act offensively. 

6. The subsistence of the enemy's army, rather than 
the army itself, ought to be the chief object against which 
operations are to he directed. 

7. It is always possible to avoid a combat, by prevent
ing the enemy from approaching too near. 

8. A general ought never to wait an attack, but to put 
himself in movement to act offensively, ernn if in pos
session of a strong position. 

9. An enemy can never be dt•awn up so as to prevent 
Jiis flank from being turned. 

10. The front opposed to the enemy ought to extend 
beyond, so as to envelope him, and he may be enveloped 
by an inferior nnmber, provided it is posted on his flanks. 

11. The infantry ought to be constantly supported by 
the cavalry, and the hcst way of achieving this, is to 
draw up the latter in the rear. 

12. A column is the best defensive figure that can be 
assumed against cavalry. 

WARS. The following are the most remarkable wars 
in which this country has been engaged, since the 

War with Scotland, 1068. 
P,eace ITith {ditto, 11 lS. 
,.,.,. France, I If~ 

Wai· with France, 1116. 

Peace with { ~~t~~ia~'.1~8i t sg, 
War with France, 1161. 
Peace with ditto, 1186. 
War again with France, with success, 1194. 
Peace with ditto, 1195. 

rrenewed, J215-ended, 1216. 
j with France, 1224-endec..I, 1234~ 

Civil war<( 1262-ended, 1267. 

L
with France, J 294. 
with Scotland. 1296. 

Peace, { ::~~~~ ~~·~ta~~d, 1 
;;;;. 

ragain with Scotland, 1327. 
W J ende<l, 1528. 

ar, llagain with S<"otland, 1333. 
"ith Franec, 1 359. 

Peace with F1·ance. May s, 1360. 

{

with F1·ance, I 368. 
War ci\'il, 1400. 

with Scotland, 1400. 
Pearr with Fl'anre, May 31, 1420. 

Wai· { ~~~i1;, ~~~,7.~~'n 1~~~k and Lancaster, 1452\ 
Peace with France, Octobe1• 14il. 

War { ::~ti1~' ;~!:~e, Oct. 6, 1492. 

Peace { :~~~!~ ~~t!~ia~J,v; ;~21.4 92. 

War { ~::!~: ~~·:~~~,d~~~;:: 1512 •. 
Peace with France, Ang, 7, 1514. 

War with g~,~~ia~~:2j 522_ 
Peace with { ~~~~~~d: ~~~·2 • 
War with Srotland dirertly after. 
Peace with France and Scotland, June 7, 15~. 

War with { ~~:t!~:~•1 !1~:· 
Peace with both, March 6, 1550. 

{

civil, 1555. 
'Var with France, June 7, 1557. 

with Scotland, 1557. 

Peace with g;~~~~;d,Af~~10:• 1559. 

~~~~e } with France { :;~:: 
War with { ~~~~~~n~5 818:70. 
Peace with ditto, Aug. 18, li04. 
War with {Spain, 1624. 

France, 1627. 
Peace with Spain and France, April H, 16~9\' 

War { ~~~i~, t~~4~utch, 1651. 
Peace with ditto, April 5, 1654. 
War with Spain, 1655. 
Peace with Spain, Sept. 10, 1660. 
War with {France, Jan. 26, 1666. 

Denmark, Oct. J 9, 1606. 
Peace with the French, Da11eo, and D utcb,Aug.!4,1661. 
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:Peace with Spain, Feb. 1 s, 1668. 
Wo11· with the Algerines, Se\lf. 6, 1669. 
Pcacr \dlh ditto, Nov. 19, 1671. 
War with the Dukh, March, 1672. 
Peace with ditto, Feb. 28, 1674. 
War '"i1li France, May 7, 1689. 
Prare, gonet'al, of Rhyswirk. Sept. 20, 1697. 
·war with Franre, Ma) 4, 1702. 
Pra,:r of Utrrrbt, Marrh JS, 1715. 
'\\ ar wilh Spain, Drr. 1718. 
Praf'l' with tlitto, 1721. 

Warwith{;~:~~t:~~;·ch St, 1744. 

War with { ~~·=i~~~'"Ja'n~54~· 1762. 
P1·are with Ft·ance and Spain, Feb. 1 o, 1763. 
War with thr Ca1·ibbs of St. Vincent in 177S. 
War, dvil, in Ame1·ica, commenced July 14, 1774. 

{

with France, F,,b. 6. 1778. 
War with S11ain. Ap1·il 17, 1780. 

witl1.Hnlland, 1780. 
rFrance, l 

Peace with ~ ~:i;~;,d, ~Sept. s, l 78S. 

l>\merira.J 
War with France by the English, Prussians, Austrians, 

and othrr Gel'man powers, in 1795. 
Peace between Prussia and the French Republic, 

1795. 
Peace between Spain and the French Republic, 1795. 
Peace between the Froni:h and the Sardinians in 1796. 
Peace between the French and the Austrians in 1797. 
War between the British and Tippoo Saib in India, in 

1797. 
War with the French Republic by the Austrians, Rus

sians, Neapolitans, &c. 1792. 
War with tho Turks, and the invasion of Egypt, in 

1798. 
Peace between the F1·ench and the Russians in 1799. 
Peace between the. ll"'rench and the -Austrians in 1800. 
Pl't'liminal'ies of peace commenced between the French 

and the Ottoman empire in consequence of the l'Cduction 
of Egypt by the British forces in 1801. 

Preliminaries of peace between France and Great 
Britain, &c. !BO!. 

Peace between France and England, 1802. 
War with France, t SOS. See CHRoNoLuGY. 
WA.Rs, different kincls of. There are four different 

kinds of wal', •ach of which is to be conducted differ
ently the one from the other, viz. the offensive; the de. 
fensive; that between equal powm•s; and the auxiliary, 
which is carried on out of our own territories to succour 
a prince or ally, or to as!tist a weaker whom a more 
po1<crful p1·i11ce has attacked. 

Offensive war must be long meditated on in private 
befot·c it is openly entered upon; when the success will 
dc1wnd upon two essential points; that the plan shall be 
justly fol'mcd, an<l the cnlcrprise cornturtcd with order. 
It sltonld be well and matul'Cly considered and digested, 
and "ith the greatest secrecy; lest, however able the 
prince 01• his council may be, some of the precautions 
nert•<Sa1·y to be taken, should be discove1•ed. Th~se 
precautions are infinite botti at tiome and abroad._ 

Abroad, they consist in alliances, and security not to 
be distul'l..1ed in the meclitatctl expt>diti11n, foreign Jrvirs, 
and the buying up nf warlike ammunitim1, well as to in· 
crra<;r your own stores as to prevent the enemy from get
ting them. 

~rht· p1·rcautions at home, consist in providing for the 
srru1·it~ of our di8tant frontiers, levying new troops. or 
aug111P11tinA" the old onrs, with as little noise as possible; 
furnishing your magazint:'s with ammunition; construct. 
in~ rarl'ittges for Hl'tillery and provisions; buying up 
ho1·st>s, wl11rh shoulrl be <lone as m1wh as possible among 
your neighbours; both, to prevent their ful'nishing the 
enrmy, and to 111·1•s1·rve your own fnr the cavalry and 
the parti<'ular equipages oftlie officers. 

Dr.rensive wat' rnav br divided into three kinds. It 
is rither a wa1· sustaii1rd Ly a prinre, who is suddenly 
at.tarked by anoth('I' supc1·ior tu him in tronps and in 
mrans: or a prinee makes this sort of war by c.hoicr on 
one si1le of his frontiers, while he carri<'s on offl·nsive 
war Plsewhere; or it is a war become defensive by the 
loss nf a battle. 

A defrnsive wat· which a prince attacked by a supe-
1·ior enemy sustains, depends entirely on thr. capacity of 
his general. His particular application should br, to 
choose advantageous camps to stop the enemy, without 
however being obliged to fight him; to multiply small 
advantages; to harasss ancJ perplex the ert.emy in his 
foragiug partirs, and to obligr them to do it with great 
escorts; to attack their convoys; to render the pas!1ages 
of rinrs or defiles as difficult to them as Jlossible; to 
force them to keep togethe1•; if they want to attack a 
town, to thl'ow in succours befo1·e it is invested; in short, 
in the heginuitig his chief aim should be, to acquire the 
enemy's 1·cspcrt by his vigilance and artivity, and by 
forcing him to he circumsprct in his marches and manner 
of encampment, to gain time himseJr, and make the enerriy 
lose it. An ablegenel'al, carefulJy pursuing these max
ims, will give courage to his soldiers, and to the inhabi ... 
tauts of the country; he gives time to his prince to take 
proper precautions to resist the enemy who attacks him· 
and thus changes the nature of this Yexatious kiud of 
warfare. 

The management of a defensive war requires more 
military judgment thon that of an offensive one. 

A war between equal powers, is that in which the 
neighbouring princes take no part, so long as the belli
ge1·ent parties obtain no r;reat advantage, the one over 
the other. This sort of war never should hlst loug if 
you want to reap any advantages from it. As to its 
rules, they are entirely conformable to those already 
givt'n; but we may look on it as a certain maxim in this 
sort of war, that the general who is the most active and 
peneti·ating, wi}L ever in the end prevail over him, whC> 
possessrs tliesc qualities in a Jess deg1·ee; bcranse, by his 
actil'ity and penetration, he will multiply small ad 1,an
tages, till at last they procure him a decisive supcrinrity. 
A general who is continually attentive to procure him. 
scJf small advantag~s. e\'el' obtains his encl, ",.hich is to 
ruin the enemy,s army; in whicb case he rhangrs the na
ture of the war, and makes it offensive; which should 
ever be the chief object or his prince. 

Jluxiliary wu, is that in which a. prince succou~ hjq 
nei5hbours, either in consequence of alliances or enga '! 
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ment• entered Into with them, or sometimos to pre•ont 
thc11• falling unlll'l' the power of an ambitious (lrinrc. 

If it is in vi1•1ue of treaties, he observes them rdig1ous
ly, in fu1·nish111g tho number of t1·nop_s pres~1·ibed, a1~d 
en11 uffning to aug .11ent ht5 quota 1f l'{'qu1re<l; Ol' m 
making a diversion Uy attackrng the common enemy, ur 
bi> allies. 

It it is to i1revent a ncighllouriug 1>rince from being 
cr·ushed by a power, who al'kr the co11quc!'lt may 1.Jcrnme 
dange1·ou., to yout·self, the1·e a~e sevc1·al measul'rs tu _be 
takrn fo1· your own particula1·· mtercst. One of the clut'f 
is, 10 l':<act from tuosc you succou1·, the posscs~ion of 
some place in security, lest they make their peace with
out )Our kno\\lcdge, ot' to yuu1· prejudice. 

The gt'ne1·al, therefore, who is i.:hosrn fcH' the command 
of this auxiliary COl'l)S, should have wisdom, pcuctrnhon, 
and foresight; wisJom, to 1wese1·ve a pl'Oper disr ipllnc 
i11 his en rps, 1 hat the allicc..I prince may have no causP to 
cnmplain uf him; foresight and penetration, to prevent 
his troops suffering fo1· want of subsistence, or being 
expost.•d tu the pol'ils ol' war, but in proportion tu theil' 
numbt.•1·s with tlwse ol' the allied prince; and finally, that 
nothing shall pass without bis knowledge, which may 
be 1mjudirial to liis master. 

W,\H., co1111cil of, is an assembly of great officers, 
callctl by a genc1·al, ot• commander, to delibe1•atc with 
him on entel'J11'ises and attempts to be made. On some 
occasions, council of war is also understood of an assem
bly of officers, ~itting in judgment on delinquent soldiers, 
tlcstTtrrs, cowa1·ll officers, &c. 

WARD, i11 law books, a word of divers significations; 
thus, a wart! in London, is a part nf the city committed 
to the sp(';cial charge of one of the al1lcrmeu of the cny. 
1.'here ar·e twenty.six wards in London, whkh are as 
l1undrctls, antl the parishes thcreol as to\\ ns. A fort·st 
is also divided iuto wanls, and so are most of out· hos
pitals. 

WA ROEN, one who has the charge or keeping of 
any person, or thiug, by uflice. Such is the wardt·n of 
the t'leet, the kcrper of the Flet't-{ll'ison; \\ho has the 
d1argc uf the prisouc1·s the1·e, espedu!Jy such as are com
mitted from tl1e court of chancer) for contemvt. 

Warden, in an univcr:-.ity, is the head of a collrge, 
arnrn1c1·ing lo \\hat in other college.s we call the master. 
\Varden, or lo1·tl-wat'<le11 of the t.:.iuque-ports, is the go
vc1·nor of thrse noted havens, who has the autho1·itJ of 
an admi1·al, aud sends out wries in his own name. \Var
den of the mint, is HI\ officer whose business it is to 1·e
ceive the golil and silve1• bullion brought by the mer
chants, to pay them fnr it, and mersee the other officers. 
Ht• is calletl keeper of tlie exd1a11ge and mint. 

\Y.4H.UEN, chu.rclL. See Cnnucll-WAttD..ENs. 
WAROMO l'E, in London, is a court so called which 

is ktpt i11 every \\'a1·d of the city, answe1·ing to the cu-
1·iata cornitia in Kncirnt Rome. 

WARDS, was a com't first erected in the rrign of 
Henry Till, and afterwards augmcntrd uy him "ith 1he 
issue of liveries; whl'nce it was stylctl t!1e coul't of wa1·ds 
and livr1 ies, but dis>ol•ed by 12 Car. II. 

WAUUSHlP. In ou1· anr.ieut customs, when the te
nant died, and his heir was under the age of twenty-one 
bci~1g a male, or fourteen being a female, the lo1·d \\as 
entllled to the wardship of the heir, and was ~ailed the 
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guardian in rhivalry. This war1l•hip con•istrd in hati"I 
lht• custody uf l11t! lwc.ly and lands of suth he11·, Y.itlm1t 
any account of tbc profits, till the ~gc uf t\H111y.011e ii 
males, and f0-ttl'let·11 ('\liich "aq aftl'r\\;.ll'1ls a.1ha•1ct·d te 
~ixtccu) in femalrs. ~--01· tlw la\\' suppos1·tl the btlt 
male unaUle to perform knight's sel'Vice till twentJ-oneJ 
but as fo1· the female she \\as o;uppusrd capable at four. 
teen LO marr.v, aud then her hu-;band might pl'rform tile 
office. 2 Black. 67. This privilege of tile lord's "-'ii 
aboli ... hed uu<lel' flit> Co rnmunwt·alth, and the ab11Jilit.11 
confirmed by stat. 12 G. II. r. 24. 

WARNING-\\ l:IE~.L, 111 a clock, is the thil'd or 
fourth. according to its distance from the fi1·at wheeJ. 
Sec CLocK-WtlllK. 

'VAlU', in the ma11ufartu1·t•s, is thr tlu·(·ads, whf'ther 
of silk, wool, lint'11, hemp, &r. that a1·ccxtl'11dnJ ln11'th· 
wise on the wravel''S loom; a1H) a1·1·1,-;g whirh lht> \\ork, .. 
man t..y means or his shurllc pa.o;s1·s the thtt•ads oftbe 
woof, to fonn a cloth, l'ibbautl, fustian. or othn stuff: 

For a woollen stuff to have the ncces~ary qualiti~s. it 
is required that the tlH'cad'i ol' the warp <ihoulJ IJe of the 
same kintl of w?ol, an~ of tl.1c samt· fineness, throughout; 
that thry are sized with fl landers or pa1Tl11ne11t size, 
well ptrpared; antl that tl1ey should be in suf6dent 
number with regaI'd to the b1·eadth of the stuO' to be 
wrought. 

Tu "arp a ship is to shift her from onr place to anothet, 
when the wind and tide will permit it without dangf'r. 

WAl{RANl', a prnlripe urukr hand and seal to "1110 

officer, tn lu·ing any o.ftrntler IJefore. the 11rr-ion grantinr 
it; and warrants of commitment are issurd b) th1· prir7 
council, a sec1·eta1·y of s1att\, or justice of thr J>Ul'f'. &r. 
where there has been a p1·ivate infill'mat.ion, or a witnf'SI 
had devosed against an 01ft"ntlc1·. Wood's lu!it. 614. 

Any one u11Jt'I' the deg1·re of n11bility may bf' arreattd 
for a misdc111eaoour, 01· any thing dour- again"tt thr ptace 
of the kingdom, by wa1·1·ant fr1,m a jusrke of thf' f>t!U'e; 
but if the person is a pee1· of the 1·eal111, he must be ap
p1·rhended fur a b1·each of the peace by wa1nnt out of 
B. R. Dalt. Just. 263. 

A constable ought not to rxrcute a justiro's warrant, 
where the wal'l'ant is unlawful, or the justice h:t.s no ju~ 
risdiction; if he does hr ma) be punislwd. Plrt\\d. 394. 

But if any person abuses it, b) tlm1wi11g it in the dirt, 
&c. or refuses to exrrutc a la" ful wanaut, it is a con
tempt to the. king's proress, f.1r \\ hich the utrender may 
be indicted and frnrd. Crom "· 149. 

A genel'al warrant to ap1u·rhrn1I all prrmns suctprrtrd, 
without naming or pal'tit.:ula1·ly tfrsc1·ihin~ a11) 1wrsun in 
sprrial, is illegal and voirl for its unrrr'tarnt) ~ for if it 
tile duty of the magistl'ate. and n\l~ht n11t fn bt• lt1ft lolhe 
officer, to judge of the gr .. 11111d of lht• """'J>iciim. Al'ln I 
warrant to apprehend all p.·1·..,nnsguilty of 1.;ud1 a nime, 
is no legal warl'ant; f11r du: po111t up 111 '' hirh it~ au1~11-
rity 1·ests, is a fad to lw •lt'riiktl 1111 a fi;1hs~ q1wn1 t1·1al; 
namely, whether- -tht· P' 1·c;;o11 api.relit·nde:d tl1tl't'Up•1n is 
guilty or not guilty. 4 Bl ark. 291. . . 

A warrant may l>P Lrnlnll) g:·r1n1r1I hy an:· Jnsttrf (ur 
treason, felony. 111· 1,r;e111 .n rr, or .1 u~ ntlwl' 11m·11ro 
against the peare; ~nd it sr>t'lll'- d ·al'. 1 l1at \\ hu ,. " c.ta
tute gives any l •llf' J"·~ti: t· a J ·' I 1 111.11 11\ 1 1· an) uti 1:· e, 
or a pow~r tn '"··q11in· ,u) 1w1·c-,•111 t1 d·• a l'f'l'l ;.in 11;11 g 
ordained by such a statute, it im1llielll.)' gives• po11er 
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to every such jnslice to make out a warrant to bring be
fon• him an) or1l' ar1 used of sncli offence, or cor11pelled 
tft do an) thiflg ordaim·tl by such statute; for it rannot 
but be intemli d, that a statute which gives a person ju 
risdidion ovet· an utfcncc, me.ans also to give him the 

po\\Cr incident to all cot11·ts, of compeJling the party to 

com<' lJcfore him. 2 Haw. 84. 
'B L11 in casrs wherr the king is not a party, or where 

nn ro11>oral punishment is appointed, as in cases for· ser
vants' wa.~··s and the like, it seems that a summons is 
the morl' prope1· 1u·ucess; and for default of appearance, 
thr justice maJ p1·nceed; and so indeed it is often dil'ectcd 
by •prcial •tatutes. 

A warraut from any of the justices of the court of king's 
bcurh extends over alJ tile kingdom, and is tested or da~ 
ted ~..:nglamJ; but a wal'l'ant of a justke of peace in one 
count}, must be I.Jacked, that iB, signed, by a justice of 
anolher county, bcf<Jl'e it can be executed there. And a 
warrant for ~~pp1·ehendi11g an English or a Scotch offend
er may IJe imlo1·sed in thr opposite king1lom, and the of
frnde1· carl"irli bark to that part or the unitrd kingdom 
in "'hirh the ofti·ncr was committed. 4 Bl ark. 291. 

W .lRRANT of attorney, is an autho1·ity and power gi
ven by a client to liis attorney, to appear anti plead for 
him; or to suffL' I' judgment to pass against him by con
fessing the action. nil dkit, non sum informatus, &c. 
Ami although a warrant of atto1·ncy give11 IJy a man in 
cushi.dJ to confess a judgment, no attol'ney being present, 
i11 mid as to the cnti·y of judgment; yet it may I.Jc a good 
warrant to appear and file commou bail. 2 Lit. Ahr. 
629. 

W ARRANTIA CHARTJE, a writ that li es where a 
mau is enr1:offed tJf land is with warranty, ancl then J1e is 
Stlt'd 01· impJeaded. And if' the feotfee is impleaded in 

assizr, or otlic1· action, in which he cannot vouch or call 
to warranty, he shall have this writ against the feoffer, 
or his heil's, to com]lel them to warrant the land to him; 
au cl if the land is recov\.'l'etl from him, he shall re1.:ovel' as 
much lands in value against the warrantor, &C'.; but the 
warrantla chart~ ought to l.Je 1.Jrought by the feoffee, de
pending the fi1·st wl'it against him, or ha has lost his ad. 
\lauta:.;1·, F. N. B. 134. 

WARRANTJA DIEi, a writ lying in cases where a 
rnau, havi11g a dtt) assign rd personally to appca1· in court 
toa.nyaction \\hl'rein he is sued, is in the mean timeem
pln)t'd in the k1ng'l'I SCl'\'icc, so that he cannot come at 
the da) assignril. 'l'liis writ is di1·cctell to till': justices 
to this f'tu.1, t/1at they neither take nor recorcl him in de. 
fault for that day. 

WARRANTY, a pmmise or covenant by deed, made 
by tho bargaino1·, fur himsrlr and his ht~irs, to warrant nr 
&t•c111·e the luu·gai11re and his heirs against all men, fol' the 
enjo) ing any thing ag1·red on between them. 

Wa1·1·;.111ty is cithe1· real 01· po1·sonal; J'eAI, when it is 
anex<'d to lands or tencmout., granted for life. &c. Ancl 

this is cithCI· in tlecd, as by the word warrantizo exprcss-
1); 01· in Jnw, as 1.Jy rhc word clcdi, or some othrr ampli
fication. Pr1·smial, which cithrr l'rspcct tlie property of 
thr thi11g sold, or the quality ufit. Cowcl. 

. Warranties in their 11101·1• grnrral divisinns are of two 

kinds; fi1·:-;t, a warranty in drt>d, or an express war1·anty, 

1 
\\L1··~1 is \\ hrn '' fi1w, 01· feuff., ,t>ut i11 fer, 01· a lease for 
hfe, ·~wade by deed, which has an ex1>rcss clau91l of war-
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ranty contained in it; as when a conusor, feoff'or, ot• les
sor, convenants to warrant the land to the conusee, feof
fee, or lessee; sccondJy, a warrant in law, or an implied 
wal'ranty, which is, wheu it is not expl'esse.<l Uy the pal'
ty, but tacitly ma<le and im11lied by the law. I Inst. 
365. 

A warranty in deed is either lineal or colateral. A 
lineal warranty is a covenant real, annexed to the land 
Uy him, who either was owner of or might have inhe1·ited 
the land, and from whom his heir lineal or collateral, 
might possibly have claimed the Jand as l1eir from him 
that matle the warranty. A collateral warranty is made 
l.iy him that had no l'ight, or possibility of right, to the 
land, and is collateral to the title of the laud. I Inst. 
370. 

WARREN, is a franchise or place pri>·iieged, by p1·c
scriptiun or grant from the king, for the kee11ing of beasts 

am! fowls of the warren; w/1ich a1·e coneys, patl'idges. 
pheasants, aud some add quails, woodcocks, and water
fowl. l lnst. 23S. 

!'hcse. were looked upon as royal game, and the fran. 
~h1se of free warren was invented to protect them, b) giv
rng the g1·antee a sole and exclusive power uf killing 
such game, so far as liis warren extended, on condition 
of his pl'oventing other persons; for, by the common Jaw, 
no man, not even a lord of a manor, could justify killing 
game 011 another man's soil, unless he had the lil.ierty of 
free wa1·1·cn. 2 Black. S9. 

. W ~RREN, rabbU. In setting up a warren, great cau
t&o~ 1st~ be ~1sed for the fixin.s;- upon a proper place, and 
a right situation . It should always be upon a small as. 
cent, and exposed to the east or the south. The soil 
that is most suita!Jle, is that which is sandy; for when the 
soil is clayey or tougl1, the rabbits find greater difficul
~y in ma.ki.ng their burrows, aud neve1· do it so well; and 
1fthe soil is boggy or moorish, there would be ver·y little 
advantage fro111 the wal'ren, for wet is very destructive 
of these animaJs. 

All due precautions must be taken, that the warren 
may be so contrivc1l, that the rabbits may habituate tliem
selves to it with case. Many would have it that wal'l'ens 
should be enclosed with walls; but this is a ve1·y expensive 
method, a11d se.ems not necessar·.v or advisable; fo1· we find 

~I:~ ~:t~~ .. I~~~- ~~~t are so, and !l!ose do not succeed llt al.) 

WART. See Sunmmv. 
WASH, among distillers. the fermentable liquor used 

by the malt-distill r rs. Sec DrsTILLATJON. 
WASIIING.in<lesign. See WA.TER·CoLouns. 
WASP. See Vnsu. 

• WASTE, is the committing any spoil or destruction 
rn houses, lands, &c. by tenants, to the damage of the 
heii.r, or of ~1im in l'C\'ers~on or remainder; whereupon the 
writ or actwn of waste, is b!'ought for the rt'cove1·y of the 
thing \~astcd, and damages fo1· the waste done. 5 nae. 
Ahr. 4o9. 

'l'hr1·c are two kinds of' waste. voluntarv or act 1 
ancl nt"glig"1~t 01· pcrrnisslve. Voluntary ~vaste ma~~~ 
donr b.r pull in~ do\\ n 11.1· pl'Ostrating lionsrs, or cutting 
do" n t11nlH·r h·ccs; rwgltgeut wa:"te ma}' hr, by sufferin 
a house to be uncov.el'cd, 1.Jy which the spars or i·af'terf 

r:l~~·.'" ~~~' or o!ber timber of tlie housr, are 1·ottcn. : 
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A writ of wa•te, to puni•h rhe offrnce after it has beeu 
con1mi 1 B•rl. i~ an action IHll'tly foundt>d upon the common 
la\\', an•l p 11-tly 1qm11 the statute of Gloucestrr; antl may 
Ot· hroug:1t IJy him that lrng rhe immediate estate of inhe
l'lfam.: c 111 rrversion or 1·emainclrr, against the tenant for 
lift.. t~11a11t in duwl'I', tf'nant by the courtesy, or tenant 
fur )ea1·s. s l!lark. 227. 

This action of waste is a mixrtl action: partly real, so 
far as it reconrs land, and parety personal, so far as it 
rec·o\'Crs dnma~es: fo1· it is brought for both those pu1· .. 
1rnsrs; and iftht• wa-;tc is prond, the plaintiff shall reco
ver the thing 01· place wasted, and also treble damages 
by tho said statute. 6 Eel. I. c. 5. 

The wi·it or waste, calls UJJOTI the tenan.t to apprar and 
show cause why he has committcrl w~stc and drstruction 
in the Jllnrc named, to the dishersion nf thC' plaintiff. And 
if the tlrl"r11tlant makes default, or does not appear at the 
day assigned him, then the shet·iff is to take ''ith him a 
jury of twdve mrn, and go in persou to the pl arr allrgcd 
to be wastt:d, and thrre enquire of the wastr done, and 
the dama.~es; and make a return or report of thr same 
to the court, upon which 1·epol't the judgment is founded. 
~Black. 228. 

WASTE of the forest, is proprrly wh•re a man cuts down 
bis nwn \\oods within the forest, without licence of the 
kin~ or lo1·d chirf justice in eyre. 

"r AS'l't: is also taken fot· tl1ose lands which are oat in 
a.ny man's occupation, but lie common. 

They seem to be so rallrd, h•rau•e tl1e lord cannot 
~ makr. such profit ef tliC'm as of his othe1· IAntls, by rt~ason 

of tho use ntht·1·s lrnve thereof. for pas!oling to anc.I fro. 
Upon this none may build, cut down tl'ers, dig, &c. with~ 
out thr Ion.l's licence. 

W ATCIJ, in the art of war, a number of men posted 
at any passage, or a rnmpany or the ~uards who go on 
the pat1·olr. At sea, the term watrh denotes a measure 
or :o;pace ol' four· hours, becauc;e half thr ship's company 
watch and do duty in their terms, sn Jotig at a timr; and 
they are 1ct·mr<l stal'hoa1·tl watrh. aml la1·board w1trh. 

\VATCH A '\'D WARD. Watrliing is pt·oprrly intrmled 
in fill' night, :rn1l \\a1tli11g for the day time. Dalt. 104. 

Pnson-; aggri1·vrd by assrssmrnts for watch and ward, 
may arpral t•• the. n1ayo1·. 11 G. I. c. 18. 

\\r ATC.ll is also usrd for a sm~I portablr, movrmrnt or 
mad1i11r !Lr the mra1rnring of time, liaviug its motio11 re .. 
gulatrd by a Hpi1·al c;111·i11g. 

\\'a fr hrs. strktl.) taken. are all such mo,·emrnts as 
eltow tlit' parts nf timP; as clurks a1·e surh as publish it, 
by stl'ildng nn a bt'll. &c. B•Jt, commonly. the name 
w:itch is ap1 r··p1·fatrd to ~uch ali are caniril in the 
pof'kf't. :md clork to the large mornmeuts, whether they 
et1·ikr or not. St·r CLnCJI.. 

The 'W\'t•ral mrrnbt·rs of thr watrh part arr: 1. The 
balanre, ron"iiting of the rim. "hi, his its C'itTular pa1·t; 
at1d the vt1·~<', \\hir·li is it~ i;;pirullr. to \\liirh brlung the 
t\\ o pallols or lrn>l'!oi I hat pla)' in the terth of the cr11wn
wh"• I. 'l. Tlw P'•trn r, or pottancr. whirh is the strong 
stud in jMckf"t-wafrhrs, whPrron the lowrr· pivot of 1he 
\·rrgP 11la.y~, and in the middlr of which one 11iV••t nf the 
balaurr-wlirrl playli: the bottom of the Jlotrncf" is rnllrd 
the font, the mitldlr part thr wuw. and the upp«r part the 
shouldf'r. 3. Thr rork, \\ hkh is the pit're rovrring the 
balance. 4. The regulator, or pendulum sp1ing, which i!I 
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the small sp1•ing in new pockrt.wotchrq, un~erneath tht 
IJalaure. 5. Thr )lfndulum, "ho!oit• pa1·1s a1·t the nrge, 
pallets, cocks, and lhr bob. 6. The v. lu~rls, which are 
the Ct'own-whc1'.I in pot·~rt-pi1·rrs, an•I swing-wb«'t'I ii 
IJl'ndulumc;, Sl'rnng to dr1n• thr bulanrt> or pt:ndtdum 
7. Tlw ronfratP-whrtl, '' hirh iq that next tl1e rrn\\n: 
"heel, &c. anrl whnse 1rrth and honp lir. contran to t~ose 
of other\\ heels, whl•nce the nanw. 8. Tht• grl'at or 6rat 
wheel, which i, that the fusep, &r. immr-rHatt'ly drivtS• 
after wh1rh are the srcond \\ lir .. J, thi1·d wlirnl. &c-. 9: 
Lastly, bdw('rn the framf' ;mil tlial-platf', is tlie pinion ol 
report, \\ liirli is ~liat fixt•d .on thr arbo1· of tlw gt·t'at whvrl, 
and S<'l'\'P~ to d1·1rn the dial-wheel, as that sen es to car. 
ry the haud. 

Spring or pl'ndulum wafrhC's are rwetty much upon the 
same p1·inciplP \\ itli prndul111n rluc ks, "lirnre their dr,. 
no111ination. ~r a pc11dul11m tlr~rl'ib111.~ lillle arrhcs oh 
circle make!; v1bratiu11s of m•qual lt·11gths in rt111al timee 
it is brrause it dc . .,Cl'iLt·s tht' grrater \\ ith a gn•ater ve~ 
lority. For the samt.· r1·a1mn a spring put in motion, and 
making greatPr or less vibratio111.i, as it is more or leq 
stiff, and as it has a grC'a.tcr or lt•ss clrgree of motion 
ghcn it~ pHf~rms them nral'fy in equal limes. H,nre, 
as the nl.J1·at1ons of the pt>mlulum had brrn applictl to 
Ja1·gc dorks, to rectify the inequalit.)' of their mutioos, 
so to col'l'ert the unrqual motions uf the balance of 
watches, a spl'ing is adtlt'd, by the isocl1ronism of •hose 
vibrations the corrt•rtion is to be etrectrd. 

The spring is usually wound into a "Piral, that, in the 
little compass allott•d it, it may be as lc111g as possible, 
and may have strength enough not tn br. mast~red and 
dragg<·d about by the inequalities of the b•lanre it is to 
.. egulate. The vibrations or the two pai·t•, 1iz. the 
spring and balance, should be of somr length, onl' so 
atljusled as that the s11ring, hf'ing more regular in the 
length of its vibrations than the balance, may on occa .. 
sion communicate its regularity thrretn. 

The invention of spring or pocket watches is owing to 
the artists of the present age. It is trur, w• find mrn· 
lion made or a watch Jll'rsent•d to Cl1arlos V. en the hia
tory of that 1irince; but tliis in all probability was no 
uwre than a kind of rloc k to be set on a tablr, <Jome re
semlJlance whereof we han still remaining in tbe an· 
citnt pieres matle beforr the yrar 16i0. 

In dfcct, it is bctwPen Dr. H•1oke and Mr. Hnygtnt1, 
that the glory of this excf•llent invrntion lies, but to 
which of them it proprrly belougs, is grratly tlisputtd; 
thr. English ascribing 1t to t 1te l11rnIPr, and thr }'rr11rh, 
Du1ch, ti<.r. to the latter. Mr. Orrham, in his Artif. .. 
cial (.;ioek-makl'I', Sa.)8 ]Jlaiuly that Dr. Hooke y,ai., r ·e 
invl·ntn1·; and addsJ that he contrived ,·arinus \\o8)8 of 
l'cgulation. Oue \\ay was with a lo:ulstonr. A11oiht·r 

with a tendrr straight spl'ing, one rncl wl1erC'of 11la) 1·d 
ba1 kwards ai.11 fo1·warcls \\ ith the bala11re. so that the 
balance \\as to th~ spring as the bob tu thr 1u·nduli m, 
and the c;pl'ing as the rod of' it. A third mrtJ,, Ii ''ill 
with two balancrs, of whirh tliPrr wrl'e divers so1·fliJ 
some having· a spiral SJll'ing to tlw balance for a rrgula
to1·, and othrrs '' itbout. .But the wa.) that prevailf'tl ar1d 
c.u1ttinues in modr, \\as \\ith out- l.lalanre,and onei.;pri11g 
rr•n111ng 1·ot11ul thr i..pper part of the vrr·ge; though 1l1il 
ha~ a <lisarh ant;tge "hirh those of tv. u sprin,c: .. , ~r. 
were free from, iu that a sudden jel'k or confu&ed •haU 
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will alter il; vil11·alions, an1l put it in an unusual hur- contrate wl1eel. The balance wheel has 15 tecili, by 

F)'rc sl1all rnndnllr lids ailirlc "ith an account of lhe ~'~)i~l~1/: ~:~~;,:.1 6/i:~c t:~:::~:, ~:.1~tt;i.8c~~11~d1 ~l1:~~1·~~; 
mr~,'1~11~1:1t;Jf\~~ a~~~·1:1111·k!'0~~~L~~~t~::~ construction of !~a~~~\~ d~~1~;:5t1~1~;~:~~11!c{;~ 1~p~n n~; 1~1~e ~ta;·~~~~ ~:;~1:1: 
a rnmmnn fl'll'kct·\\atrh. Tiie mm·in.; po\\C'J' is a spit-al M shown in fig. 14; where the lower palJet is supposed 
Slt't·I -;pt'in.~ (fig. 3), which is r11ilec1 up dose IJy a tool to IJC in contact with one oftl1e teeth of the IJalance wheel, 
usi•d foi· tht' purpose, aud put i11to a LU'ass box (lig. 2) whid1. as it turns round, pushes the pallet round and 
callt•cl tl1e bant·I: tlir sp1·i11g has a hook at its ouu•r· rntl the balance wilh it, till the .balance has matte about a 
"!Jirh i)'j put U1rnu:!;h a ltule in the sicle of the ba!'l'cl anti q 1!arter uf a tu I'll: the ~ooth. of tli~·. balance wheel then 
rin'lt'd; Lltl· in11t·1· t•111l haH an uhlong opening cut tl1rou~h sltps oJTan~. escapes; rn tins posLtlon the watl'h wo~1ld 
it, to t'l'Cl'iVl' a lwuk upu11 the ba1·rcl a1·\Ju1· (fig •. 6); tins run down .at 1t \\'el'C not for the ~ppor pal.let ~t that rn~ 
arbo1' gurs thrnugli the bott•nn of 1 Ju~ !Janel, :111d 1."I squa1·c staut takJn,; ano~lrnr to.0th 011 t!1e oppo~1te sul~ or. the 
to hold a wo1·111.\\ h<.>el cl, (fig. 5) whir:h .is turned 1·011!1d -li.i.lanre wheel, wl11ch, as 1t m~ves.rn ar·o111.!'a1·y d1rcch1111, 
by a wo1·111 b; tht• ends of U1c ai-U1Jr pr1~iec:t IJrluw tl11s, p11">l1es the balance Uark agarn, till tile tooth escapes. the 
and it is pivotrll into tliC' ID\HJ' plate A (fig·. 8) of the 11allct; the lower pallet tlwn rngagrs lhc "lied Rs lido1·c. 
watrh: tl1r top o( thu liarl't•I /1as a ('O\"CI' put ovrr it, But l'o1· the bctt.f'r regulation ol'the time, the IJalarH't~ lias 
tl11·011gh \\liicll Urn pivot nf U1e ai-lrnr 1n·njects, and wol'ks a very firw sp1·ing m (fig. 16), called thr Jlt'lll.lulum 
in :l .o;ol'ket in the uppN· pl a.tr D. sp1·ing, with thl." inner en<l fixed to the vp1·ge just brnrntlt 

1'111' harrl·I thtt'i mounted lta.s a steel chain a, (figs. t the lrnlancr, anU the outer· cud pinned to a stull fixrd to 
anil B) h11ok1·cl to its upper end, and coiled round it; the the top of the LIJJller plate of the \\::ttch, so that the bal~ 
od1!'l' t'IHI of this cliain if; hooked tu the lower' part ol the a nee will ('('.~f only in uuc position, and if it is lllO\'ed 
fusee E (fi~~- r anti 8). It is evick11t that when the fusee either way by the llalance whrel, the s1wing will have a 
is tul'llrd IJy tht> watf'h.key, it \\ill wind tlic cl1ain off tendency to b1'ing it to the same position again. Wbe11 
thr Uarrrl 011 itsrlt'; and as one encl of the sp1·i11g is fas- the lower pallrt, for instance, has just liberated a toutlt 
ttn1·d tn the Ua1·1·rl, and tile other is hoohd to tlie arlrnr of the balance wherl, the pendulum spring is strained, 
(wliirh is JH'l'Vl'l1tcd frnm tul'niug Uy tile worm.wherl and returns 11ie baJanre to its point of rest intstantane
Leneaih). fhr spl'ing will Ue r.oilrd up in tu a smaller com- ously, the balance wheel fol111wii1g the upprr irnllrt lly 
pasr; th<lll it wa'i befo1·r, aull by its 1·eaction will, wlirn the action of the m<tin spl'ing; and when the balance 
thl' watrh-kry i~ takt>n off, turn the foo:;er rint1 keep the wheel cumrs to push the Ualance iJf'yond its point of rest 
watch .~oing. 'I'll') fusflr has a spit·al gro1ivc cut l'OUlld the other way, it mo.vcs sluwly, IJrcause it lias the elas .. 
it, as i;;ho\\ 11 in fig. 4, in whirh the thain lirs: this ticity of the p('ntlulum spl'ing to overcome. 
J:;TOO\e jg cut liy au <>ngil~:--. sn that the chain shall pull It is rvident that Uy .str-en.~thc11in.i; or weakrning this 
from thl' smallest pa~·t ".f the fusee, wlwn thl' sp1'in:!; is sp1·.ing,. the vrlurity of tf.tft !Jalance can be 1·egnlated, 
w1~1111!1 up, a.nil ~ct \.\1th its g1'.eatest fc~rre; am] grarlu~I· \\l11ch is don~ Uy a ~o~rnvanre shown in fig. 16, and 
I~ 11K1·1·a~l"i 111 s1zl' as thr sp1·1ng UTl\\mr1s and acts with the under s1rle of 1t 1n flg. 17. Jt is a plate of bi·ass 
lr~s po\HI', cm !hat the effl•rt 11p•rn the great \\heel e srrewcd to the top of the upprr plate, do~c uncler the 
(fi~s. 1. s. an I 7) may UI' al ways the same, and cause balance; ~nd at onr pl are it is fJollowed out to receive a 
tl1t• w:\tf'l1 to p;n with rq~1dal'ity; and this effect can I.le wheel n, of 20 teetli, \\.hicll turn.I;) a sl'gnwnt ol' a wlwel p 
al any time i11.rrC'<1!'il'~I or liimini.!ihrd lly turning tlie worm ~ailed the c?rb~ wldch mo\'eS ruunil i~ a cii·rnlaa groo\.e~ 
~·(ft~. 5) .which roal.11 thr spr11~g up closer, and causes 1t has a prOJect1ng lear q. wirli a not' h in it to l'l'rrh·e 
1t to net with ~!'f'atrr force, 01· virr ,·er~a. tl1C' pendulum sp1·i11g; so that by tu1·ning the wheel with. 

The_ f~1src (li,i;-. ~) has a. ratrhct ':heel, at its lnw~r a key ]Hit on a square part of its a1·bor, the spring is 
Pnrl, \\ h1rl~ taf...t·s 1nt•i ·~ chrk flxed rn a hollow cut 1_n kngtlit>ncd 01· shortened, so as to !!"in~ it a tliffer·ent pnw ... 

~1;; 1 Ji1;~;' 11 ~:~1~·;:~. ).~~;ri?,:~; ~;-i~,r~'.0t1l111~~ ~~:!~~1r~~l~~tl~~a~11.:.~~ ~:·.b:::~tl c:~~~~ \~~e~~l~::c"h:! U1~tt~ i~l11 i;:hi~ o.r 1~o:e;~n ti!: wln·~·I; a1.ul ll~at \\ llrn thr sprii1g1fi•awsitrol~nll .1n tlir oth~ with ~livi~ions to set it by • . The uppt>; J~i"~t of'{licl ver~~ 
r1·d1rer1ion.1t 11 ay mmcthe great wheel with 1t, anll the runs 111 a cork sc1·ewrd to the. uppt•r plate as 81 0 . ·. 
ollwr wli.rd'i. of the \\atcli. 'f'.he great. wheel e, has 48 fig. 8, which covrrs the balance and pr·~tcc~ts it f'r:11;~~i~~ 
f~,·~h nuys rirrumr(•rencr, w\11ch take into ~nd tu1·n a knee; and the Jowe-r ph·nt works in the hotlom of tlui 
)unrnn 11! 12 teeth, f1xod on the. !iame arlrnr with the cc11· pottan.ce; the sorket for tlie pivot qf' t hr ll::tlance wilerl is 
t~t·. "ht•t·I g. a1HI fig. 9. \\ li1rh has 5-t. teeth lo tnrn a nialle m a small piece ofllrass, which slides in a gi·nn\•e 

J;';.";'~;"1~.~.'~1o\:.~v:~~1o:'.;'111:~:~~";~~;1;','~~~~·;~~~~·~\'.:~~.~~ x~~1.i11i; ~::: ~'1~'.t:~~.\:·"~'1;01~~e i;'c[.{7,• ~r\so ~"ft by 
11f~j, ot1 !hr ;11·hnr nf the rnntrate. whcrl. i, and fig. 11, \\.heel ~hall just clear . one 1;allct bcfol'c it 

1~ak~sa1~fe 
\\ h1rh has 4 B ttcth mt pa1·allf'I to tts axis, by which it other·. 16 

turn~ a pinion of six lt•a\t's, fixrd to the balance·\\ heel The watch is so adjustrd bi• thr. per 1 I .· 
1 k. ti~. fl., I:.'!, :rn~I 14. Tlir.11ivots of the arbor of this the balanre shall 1·ibi·ate so a~ to t 111.;1

1 ~h1~":'.t~!1~.~ 1 7v~ iai 
\\hl'rl tun1, nnr 111 a frame Ji. (fig. 8, and fi.r;. 15) called round onre in an hour: tlit" spindle of this H'o;r t ti . lee 
ti,. i'"tlanrr, fiXl'tl to the upper ('late; and the other in the lower 1;latc (fl!!;. B). anti has a 1}he " 6~i5, 1 

" 0111?lt 
a ~mall Jlll't'I' hxt'il to thr up11rr part, called the counter~ wliich i! sq11a1·e at the top and r . ti . . u on it, 
11

•
1ttanr·t·. so tin! \\-.h~n the two pla~es are 1rnt together, the .otlu·r rnd of tliis tulJe ·has a l~i1 ;:~1t~I~ 

0

1
; 11~ 1 ~.ut~ han~; 

""~.'.'t~·:r,::·whcel J>1111on m:~~wot·k mto the teeth of tlie \>Inch tul'lls the minute wheel ·'• (figs. 8, a~d ·;~) ~r 4'!: 
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and its pi11ion of 16, which moves the 110111• wl1ccl t, of 48 
tertli: llie SJlindle or this is a tube\\ hid1 is put OVl'l' the 
tulle of the minute hand, and has the hour hand fixed on 
it to indicate the time upon the <lial-plaie. 

WATCH, i:ilrilcfog, one which, besides tlrn common 
watch-wo1·k for measuring time, has a clock part fo1· 
striking th~ hou1·s, so tltat, pro11crly speaking, they a1·e 
pockct-clod,;.s, See CLOCK, 

'V ATcn, repenting, one that by only pulling a string, 
pushing in a 11i11, &c. rrpeats the hour, quartc1·, ot' min
ute, at any time of tile day or uight. 

'Vatches made l>} artificers are to have thr makr1•s' 
names, unde1· the penalty 01'201. 9 and 10 W. Ill. c. 28. 

W A'l'CJUNG. See MEDICINE. 

'YATER was universally considered as a simple ele
nw11tary sub~tance, till the chemists of thr prr.sent age 

. pl'OVC"d, by experiments, the subslallf't> of whi<'l1 l1<1s Uei·n 
stated in a p1·eccding al'ticle (sec CHEMrs•.rnY), that it 
is i11 l'cality a compound body. Its princiFlt•s have 
bel'n ascertained both by composition aud drcompor,i
tion; and one hurnJrrd parts of water are found to con
sist of t•ighty-five part• of oxygen, and fifteen of hydro
gen, with a certain portion of caloric. 

'l.'his very useful and necessary fluid prt>sents itself 
to QUI' notice in three distinct forms, namery, in its liquid 
state, in tlte state of vapour or steam, and, laAtly, in its 
frozen state. Sec FREEZING, EvAPORATJoN, STEAM, 

&c. 
'Vat.er, when fluid, is not 'in its most simplr state; for 

its fluidity <lrpends on a cri-tain c1uanrity of <'alu1·ic, 
which 1·ntcrs into combination '"'ith it, and insinuating 
itsC'll' bl:'twern the ]>articles ol' the water, 1·enclCl's tl1em 
capallle of mo,·ing in alJ directions. 

We a1•e supplird with water either from the atmos
p!wre, whcuce it descends in the form of' 1·ain, hail, or 
suuw, 01· from the enrth, wLich senc..ls it forth in spr·ings 
and rivulets. In the former case, the watery rxliala
tions dra\"" from the sea, and the 3urfacc of the r;ll'th 
by the sun's lieat, form clouds, whosr partic:lrs being 
afterwards co1ult>nsrd, fall bark again in showers. In 
the latter, the water wldch falls on the tops of moun
tains, and othn lofty situation:i, 11enrtratrs tlie earlh, 
and, after passing downwards, breaks forth at some fis
sure 01· apeJ'turr. at a c..listanre from its source. 

WATER, common. Good water is as transparent as 
crystal, aud entirely co]t>urless. It has no smrll, and 
scarcely any taste; and in general the Iiglotrr it is, so 
murh the better. If we compare the different waters 
which are used for the common purposes of life with 
rach otlwr,and judge of them by the above standard, we 
shall find them to differ consi1Ierably from each oilier, 
according to the circumstances of their situation. Tl1rse 
wnters may lie red uret.1 nndrr four heads, namely, 1. 
Rain watcf'; 2. Spring and river water; 3. Well wate1·; 
4. Lake water. 

1. Rain water, unless when near a town, or when coJ .. 
lcctctl at the commencement of the rain, possesses the 
properties of good water in perfection, and is as free 
:from fo1·eign ingredients as any native water whatever. 
J'he substances \\ hich it holds in !Solution are air, car
bonic add, carbonat of lime, antl, ac·co1-c]ing to Ilerg
man, it yidds Some l races of nitric acid, and a little 
mu.riat of lim~. The <JUautity of air iu goo~ water does 
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not exceed -.\th of the bulk. One hundrrcl cubic incl1es 
of water tontain general))' about one c nUic i1tch of l'ar~ 
bonic acid gas. It is to the p1'esence of these l\\u t·las-

~~o~1~~csct~h:~1ii:~~~ti~r J~.:~J~c;~s ot1~-i1°:11~1s 1~~1~yve~~~~ 
bk.s. Hence the vapidness uf new!)·· boiled walt•1· ri·om 
which thesegasrs ar~expel 1 e<l. S1ww watrr, when new
ly meltC'd, is also drstitute of gaseous bodies. Hence 
the reason that fish canuot li\'e in it, as Ca1Tado1·i has 
ascertained. HassC'nfratz, i11cleed, has t>ndtarnurcd lD 
J11'oV€', that snow wah-1· liulds oXJgen gas i11 solution; 
but in all probability the wat1·1· , ... tiicl1 he examined had 
al.Jsori.tefl air f'rom the atmospht•rc. 

The quantity ur muriat of' lime contaiued in rai11 water 
must be exceedingly uiinute: as Mnt'veau has asn1·1ain .. 
Ptl that rain wate1· rnay be rentlel'et.I suffiri1·ntiJ pur1· for 
chemical puqioses by dl'Opping into it a liltk ba1·>tk wa • 
tfr. and thfn t'xposing it for some time to lhl' al 1110:,pJu:rc, 
and allowing the preripitate ro1·med to dep11Mt. Arrord .. 
ing to that very accurate phil•>Soplwr, the r·ain waler 
whirh drops from the 1·oot:., uf liuuses, after it has rained 
for some time, conlains only a little ~ulplrnt of lime, 
which it l1as dissolved <1s it t1·ickl1·d over tile slates. 

2. The watel' of springs is nothi11g eJse than 1·aio wa. 
ter, \\hkh, g1«u.lually fllt•·ing though the ra1'lh, rnf .. 
lrrts at tiif' boltnrn of tlf'rli"itics, and motkes its way to 
the su1fan-. It is thenfore equallJ pure with rain 'A'I• 
ter, providrd it dors 1101 meet with somt> sululllr bodJ' or 
othrr in its passagl' thr1111gh the soil. But as this is al .. 
most ah\aJl-l therase, ''l' g1·11c1·al1) find, even in thepur. 
es• fqll'jng "at er·. a littk cadwnal uf lime and com mun 
salt, lic·sitks t!il' usual p1·11po1·tion of air anti carbonic 
ari,J gas. 80111rrimes al.<m it cnnt:.ti11s mut·iat-ol' lime or 
a littlr ra1·bo1rnt r1f !'.!.Oda. Bt·t·gman found tho springS 
abo11t Cp!..al, whkl1 al'l' rrnkon<•() exceedingly pure, to 
contain tllr folio\' ing foreign bot.lies: 

I. Oxygl'n gas, 5. Common salt, 
2. Ca1·lw11ir acid, 6 Sulphat of11otass, 
S. Carbonat of lime, 7. Ca1·boni\t of soda, 
4. Silica, 8. Muriat of lime. 

The whole of these ingredients amounted at an ave
rage to 0.00004 parts; and the proportion of each of tho 
solid bodirs \\as as follows: 

Carhonat of lime 5.0 l\luriat of lime 0.5 
Common salt 5.0 Sulphat of potass 0.25 
Silica - - 0.5 Ca1·bonat of soda 0.25 

River waters may be conside1·ed as merel) a collec· 
tion of sp1-ing and rain water, and thet·eforc are usually 
possessed of a li<'g1·ec of Jrnrity at least rqual to tl1~se, 
Jndeed, when their motion is rapid, and their bed s1hce-
011s sand, they a1·(': gentTally p111·er than spl'ing water; 
depositing during their motion every thing "hich ~al 
merely merhan.ically suspenrled, and retaining ~otlu~g 
more than the usual prnv1H'tio11, of air and carliomc acid 
gas. aml a very minute quantity of ra1·bonated lime and 
common salt. When their bed is clayey, thry are usu
ally oJ>al-coloured, in consequt'flre of the particles of 

cl£. i~i~~.£i''~!.~~~.1~ ~:a~~f~;:;i~,n~tcr which is obt~ined 
by digging deep pits," bich is 110! in s110irirnt quantity to 
ovel'flow the mouth of the well, hut whirh may be obtain· 
ell iu abundance by pumping. It is essentially tho same 
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with spring water, being <lel'ived from t11e very same 
soul'rt'; but it is mot·c liable to be impregnated with l'ot·· 
eig11 budirs from the soil, in ctJnsequcnre ofits stagnation 
o1· &lo\\ filtrn.linn. llence t.he reabon that well water is 
often of that kind "hicb is distinguished by the name of 
bard \\aft>1·, brcause it does not dissolve soap, and can
not be used for dressing sevel'al kinds of food. These 
properties are owing to the g1·eat proportion of earll1y 
salts which it holds. in solution. The most common of 
these salts is sulphat of lime. These earthy salts have 
the property of decomposing common soap: their acid 
unites with the alkali of th e soap, while th e caJ'thy basis 
forms with the oil a soap not soluble itl water, which en
velopes llie soap and gives it a greasy feel. These wa
ters may be i11 geneJ'al cured by dropping into them an 
alkaline c~u·bonat. ~fr. Seonebirl' has shown that well 
water usually contains a greater pro11ortiun of carbonic 
acid gas than spring or rivel' water. 

4. rl'he watCl' of lakes is merely a collection of rain 
water, spring watert and 1·iver water, and of course con
tains prccist'ly the same heterogeneous salts: but it is sel
dom so trasparent as l'ivcr water, being usually conta-
1ninated with the remains of animal and vegetable bodies 
which Ii.ave uullergone putrefaction in it. For as lake 
water is often neal'ly stagnant, it does nut oppose the pu
trefaction of these bodies, but rathe1• promotes it; whereas 
in ri\'·er water, which is constantly in motion, no puh·e
faction Lakes place. Hence the reason of the shmy ap
pearance and the brownish colour which often distinguish 
lake watc1·. 

Mar·sh water contains a still greater propo1·tion of ani .. 
mal and vegetable remains than lake wate1·, because it is 
altogether stagnant. Moss water is strongly impregna
ted with thosr vegetable bodies which constitute mosses, 
a11d usually also contains iron. 

WA•rERs, niineml. All waters which are distinguish
ed from common wa.ter by a peculiar smell, taste, colour, 
&c. and which in cnnseqnrnce of these properties cannot 
be applied to tl1e purposes of domestic economy, have 
been distinguishrd by the appt>llation of mineral waters. 
These orcu1· more 01· lrss frt•qur11tly in diffc1·e11t parts of 
the earth, con-.tituting wells, s1ll'ing, or fountarns; some
times of th~ trmprrature of tht' soil through which they 
pass, sonu·times warm, and in some cases even at the boil
ing temperature. Many of these. mineral spl'ings at .. 
tradctl the attrution of 1uankind in the earHest ages, and 
were resorted to by those who laboured uuder diseases, 
and emplo) ed by them eithel' externally or internally as 
a medicine. B11l it was not till towards the end of the 
17th centu1·y that any attt>mpt was made to deled the in
gredient;:i of which these waters were composci.J, or to 
disco.-01• the substances to which they owed thei1• proper
ties. 

The substances hitherto found in mineral waters 
amount to about SS, and may be rt'duced untler the four 
folio\\ ing heads: J. Air and its rompunrnt parts, oxy
gen and aznt1c gas. £. Acids. s. Alkalies aud earths. 
4, Salts. 

I. t. Air is containccl in by far the greater number 
of mineral '"ate1·s: il.s proportion does not rxreed 1-2Bth 
of the bulk of the wate1·. 2. o~n;eu gas was fir;t de
tected in waters by Scheele. lts quantity is usually in-

consideraulr; and it is incompatible wi th the preEence of 
s ulph111·eted hyd1·ngf"n gas ot· iron. s . Azotic gas wa!" 
tii'st cletocted in Buxton wate r by Dr. P cars111. Aftr r 
wards it w:as discovered in Harrm,gate wate r s by D r 
Garnet, and in those of Lemington Pl'iors by J\ll' 
Lambe. 

II. The only acids hitherto found ilf waters , except in 
combination with a base, are the four foilo wing: ca1·bonic. 
sulphurous, bo1·acic, and sulpl111rrted hydrogen g as. 1. 
Ca1·bonic arid was first discovered in Pyrmontwat r r by 
Dr. Il1·0\\ m·igg. It is the most commou ingredien t in 
mineral waters, 100 cubic inches of the \Vater generally 
containing from six to 40 cubic inches of this acid gag. 
According to 'Vrstrum, 100 cubic inches of Pyrmon t 
water contain 187 cubic inches of it, or almost double 
its own bulk. 2. Sulphurous acid. has bren observed in 
several of the hot mineral watcl'S in Italy, whicli are in 
the ne.ighbourhood of volcanoes. S. The Uoracic ad d 
has also been observed in some lakes in Italy. 4. Sulph11-
1·eted hydrogen gas constitutrs the most conspicuous 
ingretli ent in those waters which are disti11guished by 
the name: of hepatic or sulpbureous. 

HI. The only alkali which has been observed in min
eral waters, uncombined, is soda; and the only earthy 
hollies are silica and lime. J. Dr. Black detected soda 
in the hot minerals of Geyzer and Rykum in Iceland; 
but in most other cases the soda is combined with car
bonic acid. 2. Silica was first observed in waters by 
Bergman. It was afte rwards do!ected in those of G eyzer 
and Rykum by Dr. Black, and in those of Cal'lsbad by 
Klaprolh. Hassenfratz obsel'Yed it in the waters of 
Po11g11es, and Breeze in those of Pu. It has beeu found 
also in many other mineral watel's. s. Lime is said to 
have been found uncombined in some mincl'al waters; 
but this has not been proved in a satisfactory manner. 

IV. Tiu~ only salts hithel'to found in mineral watel·s, 
are the following sulphats, nitrats, muriats, carUonats, 
and hydros11lpl111rets. 

l. Sulphat of soda 
2. • • ammonia 
s .. - .. lime 
4. • • • • magnesia 
5. • • • • allumina 
6 ••••• iron 
7- - • - • copper 
8. Nitrat of potass 
9 ••••• lime 

10. . • • • magnesia 
11. Mul'iat of potass 
12. • • soda 
IS. • • ammonia 
14- - - ba1·ytes 
15. • • lime 
1 6. • • magnesia 
17. • . alumina 
18. • • • . manganese 
l 9 - Carbon at of po lass 
2 0. • • soda 
2 1. • 
22 •• 
25 •• 
~4 •• 

• ammonia 
• lime 
• magn rsia 
- alumina 
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25. ca .. bonat of ii•o1\ 
26. llydrosulphuret of lime 
27 • • , •••• , potass 
. ~8. Anc.1 like\\ is@ borax. 

Of these genera rhc cal'l>onats and muriats occur bJ fat· 
most commonly. and the niirats most rarely. 

1. Sulphat ol' spda is not u11common, especially in those 
min('ral watl'l'S which are <listinguishe<l by the rpitl1et 
saline. 2. Sulphat of ammonia is foun<l in mineral wa
ters near volcanoes. S. Sulphat of lime is cxcee<iin.i;ly 
common in water. Its presPncc seems to have b<'en fll'st 
detected by Dr. Lister in J 682. 4. Sulphnt of magne
sia is almost constantly an ingredient in those mineral 
waters which have pt11·gatire propert ic~. rt was detected 
in Epsom waters in 1610, and in 1696 Dr. Grl'w pub
lishc<l a t1·eatise on it. 5. Alum is somrttmrs found in 
mine1·al waters, but it is excee<li11gly 1·an. 6. Sulphat of' 
iron ol'curs sometimes in v0Jca11ic miiw1·nl waters, and 
lias even been obsel'\'Cd in othf"r places. But sulphat of' 
coppeJ' ii; only found in the w-ate1·s whirh issue frnm cop
pf"r mines. 7. Nit1·e has been found in some sp1·i11go; in 
H11nga1·y; but it is exceedingly uncommfln. 8. Nirt·at 
of lime was first tletrcte<l in water bv D1·. Hnmc of Erlin
burgl1, in 1756. It is said to occm; in some sprin~s ·in 
the sandy drsel'ls of Arabia. 9. Nitrat of mag1wsia is 
said to have been found in somr. springs. 1 O. M 111·iat 
of potass is uncommon; but it ha'i lately been <liscoverrd 
in the minrral spri1~~s ofU!ilealH1rg in Swed('n, by Ju
lin. 11. Muri at of soda is so ex ct cdiugly common in 
mineral wate1·s, that hardly a i;;ingle. spring has bc<>n 
analysed wi1hout detecting some of it. Mul'iat of am-
111111Jia is uncommon; but it has been fountl in some mi
neral spt'iu~s in Italy, and in Siberia. 1s. Muria.t or 
bantcs is still more uncommon: but its presence in 
rnin'eral waters l1as Uren an11ounced by Ber,e;man. J 4. 
Muria.ts of lime and magnesia are common ingrrflienls. 
15. M11riat of alumina laa.s been obse1·,·ed in wat<>rs hy 
Dr. Withering; b11t it is vrry uncommon, 16. Mnriat 
of mang-:Hll'sP was mt>11tin1rnd b;• Hcrgman as somclimri;;. 
occurring in mineral watPrs. It has lat .. ly hN'n cletertcd 
by Lambe in the watf"r'> of Lemington P1'iiffs, hnt in an 
extrrmely limitrd propnrtion. ·. 11. The 1wrsc1we of 
cm·bunnt of pntass in minel'al watt-rs has hern mentioned 
by "if'Vf'rnl rhr111ists: if it cl ors ocrnr, it must he in a 
Y£'ry small pt'<1portion. 18. But carlrnnat of so1ia is, 
JlCrhaps, the most cnmmor1 ing"edient of thest' liquids, 
if we r,xcrpt common salt and earbnnat of limr. 19. 
Ca1·honatof ammonia has brf'u discovered in watf!.rs; hnt 
it is unrommnn. 20. Cat·IJ1 nat of lime is found in al
Jnnst all watPrs, and i~ us~ially helcl in solution by an 
excess of arid. It apprars from lhe different experiments 
of Chemists, as stated by Mr·. Kirwan. and rspecially 
from those of Bel'thullet. that watel' satul'atcd with car. 
bonir arid is capable of holrlin!;' in solution 0.002 of 
carUonat of lime. Now water saturated with Cal'Uonic 
acid at the trmperaturr of 50, contains very nearly 0.002 
of its weH1t of carbonic arid. Henre it follows that 
carbonic arid. wlH•n present in such quantity as to satu
rate water, is rapahl~ of holdin~ iti; own weight of rar
bonat or lime in soluri11n. Thus Wf' l;)ee that 1000 parts 
by weight of water. when it contains two parts of ca1• .. 
bonic acid, is capable of dissolving twoparls of carbonat 

?r Jime. \Vhen ~lie pt·opo1·tion of watr1• is increasecl, it 
1s rapal.Jle of holtl111g the rarhouat of lime in solution 
even when the propol'tion of ca1·bonic acid unite<l witl: 
jt is 1limini_shet1. Thu.; 24.,000 parts of water are rapa • 
hie of hold mg two parts ol rarbonat of Jirnc in solution 
even when they contain only one JJal't of carbonic aridt 
'l'he greater the prop111•tion ol' walei", the smaller a pro: 
portion of carbonic. acid is necessary to keep tl1e Jime 
in solution; and when thr. wate1· is i11c1•casn1 to a ce1·htin 
propo1·tion, no sensible excess of cai·bonic arid is Jll'rt>s
sary. It ought to Uc 1·cma1•ke1I also, that W.:ttC'l', huw 
small a qmrntity soe\'er of carbonic acid it contains, is 
<·a1mble of hoMing carbo,nat of limr in solutiou, (tl'O\'itit•d 
the weight of the ra1·boni~ acill present exccl•c1s that of 
thel1m•. These obsel'vat1ons apply O!Jllnlly tot.he other 
earthy corbonats held in solution IJy mineral watrrs. 21. 
Carbonat of magnesia is alo;;o very common in miill'ral 
"aters, and is almost always acrnmpanird l.Jy rad)f)nat of 
lime. £2. Carbonat of alumina is said to hnvc ~l't'll 
found in waters; hut its prClil'li<"C has not lu•en projlrrly 
ascertained. 2S. But car!Jonat of it·on is b\ no nwans 
u~1cor1~m1m; indeed it for:rns the n~11~t re1_narl;\ble. ingi·e
cl1rnt 111 those watel'S winch ar·e d1stingu1shecl l.ly tl1r i·pi
tliat of chalybeale. 24. Tho hyc11·0,ulphul'ct' ol' li1De 
and of soda ila\'f" been frequently <lcterted in thosr wa .. 
tf'rS which are callrd sulphur·eous 01· hepatic. 25. Borax 
exists in some lakes in Pe1·sia and ThilJrt; \mt Htr nature 
of tlwse waters ha.'i not been asr<'1·tai11cd. 

Besid<'S these substanceR, cedfti11 Vf'~ctalilc and animal 
mattetl..~ have heen occasionall) olJspr·vecJ in minc1·al wa. 
ters. Uut in most ca~i·s.thu3f~ a1·r. rathl'I' to l.Jecl)nsitlered 
in the light uf accidtntal mixtw·es tlrn.11 <Jf l'eal compo. 
nent parts of the watc1·s in which tl1ey occur. 

F1·om lhc above enumrraUon, \\ e n1·c £'naL1cd to form 
a pl'C'tty ac:-urate idea of lhe substances which occur in 
miner~) waters; but this is by no means suffici1•nt to 
mak,c us acquainted with lhesc Jlqnids. Nn mineral wa. 
tt>r r.ontains all of these substancrs. St'ldom are tht>re 
more than ii\'e or six of them prcsrut togcthrr, and 
h.ardly ever tlo they exceed the numLcr of' right m· tl'n. 
The prnportion too in whirh they enter into mineral wa
ter is generally small and in many cases rxtrrrncly so. 
Now in order to undersf.and Ilic nature of minrral wa. 
ters, it is necessary to know the substancrs whirh must 
usually associate togetltrr, and tile pl'Oportion in '' hich 
thry rommonly assoria:c. In tl:e.g1·eatc1·pa1·t of minrral 
w,aters there is U!:iually some sul.istance prrsrnt whirlt, 
f1:11m its greater proportion or its g1·~·atcr arth·ity, 
stamps, in a manner, the character of the water, and 
.~h1cs it th osc pr~)pel'ties by wliicJi it is most rr~dil)' dis· 
tinguishcd. This sirbstancr of course claims the g1·ratest 
attention; whilt' the other bodies wliirh e.ntet• in a smaller 
proportion may "ary or even be absel1t altogethr1-, with· 
out prodnring any sensible change in the nature of the 
watrr. This circumstance enablPs us to dividr mi11cl'al 
waters into classrs, distinguished hy the prrulia1· sub
stance ~1hirh predominates in each. Acrordingly they 
have been divided into four classes, namrly: 

I. Acidulous, S. Hrpatic, 
2. Clialybeate, 4. Saline. 

l. Tlw acidulous waters contain a ronsidrrable pro
portion of carbonic acid. They are easily distinguished 
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by their acid taste, and by their sparkling like champaign 
"foe wh{"n pourc:tl i11tu a glas~. 1'hcy contain almost 
constantl}' some com11wn salt, and in general also a 

gr~~t~;: 11~· ~~~1:,';.~1~f:;'~,o~~·tt~::~1 ;~·11~1~~0e:r~1!i·t~:~b~~ait:1;n, 
and are easil} di•tinguished by the property whirh they 
bal'e of striking a black with the tincture of nutgalls. 
'file iron is usually h<'ld in solution hy carhonic acid. It 
V<'rY often happt.ns that this acid is in excess; in which 
case the wakn~ are not only cha1ybeate but acidulous. 
This iB the case with tho watc1·~ of Spa a nil Pyrmont. In 
some iustancrs the il'Un is in the state of a su1phat; but 
tlJiqisu11coinmn11. Watl'1·s containing the su1phat ofirnn 
may ht' r•atlily disling11ished hy the property which they 
ba,•c of cu11ti11uing to strike a black witli tincture of nut. 
gatl• eYen after bl'i11g boiled and filtrrtl; whereas boiling 
drcm11JWSl'S the cal'l.JOnat of iron, anti causes its base to 
prl'ripitatl'. 

s. The hrpatic or sultlhureous waters are those which 
contain sulpliurded hydrogen gas. These waters ar·e 
easily clistinguished by the odour of sulphureted hydro· 
g•n gA< whid1 the.v rxhale, an<l by the property which 
thry have of blathning silver and lead. The nature of 
thl' watC"rs brlonging to this class long puzzled chemists. 
'l'hough thC"y orten deposit sulpliurspontaneously, yet 110 

e11l11hur could lie artificially separated from them. The 
eerret was at last disrovrrrd by Bergman. These waters 
err or two kiutls: in the first the sulphureted hydrogen 
is uncombined; in th(' srroml it is united to lime or an 
alkali. 'rhey :m~ frnqucntly alsc> impregnated with rat·· 
bonir acid, a111! usually contain some mnl"iats oraulphats. 

4. Saline waters at•c those which contain only snits in 
solution. without iron OL' carbonic acid in excess. They 
may be distinguished into four different ortlers. 'rhe 
\Tate1·s belonging to thr firi;t flt•de1· contain salts wl10SC' 
hasr is limr:, and generally either the cat·bonat or the 
aulphat. rrhry ::\l'C known by the name Of hard waters, 

· 811~ ham but a slight di•agreeabl1• taste. The watri·s be
longing to lht" secnnd order arf" those in which rommon 
salt (H't·dominatos. 'fh<'y arr. l'eadily recognized by their 
salt taste, and likr sea water· usuall} contain some mag-
1rsian and ralrarcous so1lts. The wat<'rs of the third or. 
der r.ontain sulphat of ma~ncsia. They havr a bitter 
ta.~tf' an cl ar~ purgativr. Finally. th{' waters of the fourth 
ord1•r ar<• alk=1.linr, c·onta.ining rarlJonat of soda. They 
arr <a•ily olistingnished by the property which they have 
•f tingi11g ,·ogelablc blul'S green. 

Onr pint of the Bath water contains (according to the 
laborious and deiicak analysis of Mr. Phillips), 

Onrhnnir arid q. inch. 
1.hriat ot'smla 34 gt·ains. 
S11l1ihal of soda S! do. 
S11lphat of lime 9 <lo-
Carhonat of lime • T~ do. 
Silica j do. 
Oxide of iron T'"J do. 

The foll<11\ing table rxhibits a synoptical view of tl1e 
comp•1nl'nt pa1·ts of a r•rnsidrrablr number of mineral 
••1ttr·ri; <1"1 :lllaly•ml by rliffrrent rhrmists. Seo Dr. Sau11-
drr"0S Tt·":tthw "n th1• C!H'mical History and Metlical 
Pu~·ers of the moet cclebra!e<I Mineral Waters. 
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the divcl'sity of the bodies which occur in water•, hut 
from the very minute quantities of some of tlw ingre
dient•. Though many attempts had been made to analyse 
particular waters, and several of these were remarlrn
hly well co11d11rtcd, no general mode of analysis was 
known till Bers-man published his Treatise on Minrral 
'Vatcrs in 1;9i8. 'fhis admirable fract car1·i ed thesuhject 
ail at once to a vcl'y high degree of perfection. The 
D crgmannian method has been followed by succeeding 
che11rn~ts, to whom we are indebted nnt only fol' a gr-eHt 
numl.H.~ r of veJ'y aC'cut•aic analyses of 111ine1·al waters, but 
likewise for several imp1·ovcments in the motle of con
ducting the analysis. Mr. Kirwan has in 1799 pnblished 
a11 rsst\y on the gcner1tl analysis of watt'1··s, no less val
ualJl e than tliat of l3el'gma11; containing all that has 
hitherto been done on the subject, an<l enriched by the 
numerous expe1·imcnts of Ml'. Kirwan himself, which are 
equally impo1·tant and well cond ucted . 1\11·. Ku·wan has 
given a new method of analJs i.<:, which will probaUly be 
acfopted l1e1'eafteq not only because it is s hol'tel' and 
easiC'l' than ti.JC Bergmannian, but because it is susct!p· 
tihle of a greater deg1·ee of arcuracy. 

The analysis of waters resolves itself into two diffe
rent branches: !. The method of ascertaining ail the 
different bodies contained in the water which we are ex· 
amining. 2. The method of determining the exact pro
portion of each of these ingredients. 

The different bod ies which are dissolved and combined 
in water, are discover ed by the addition of certain sub· 
stances to the water which is subjected to examination. 
'rhe co11sequence of the addition is some rhangc in the 
appeat•ance of the water; and this change imlicates the 
presence 01· the absence of the hollies suspected. The 
substances thus employed are distinguished hy th e name 
of tests, aud a1·e the instruments by means of which the 
analysis of water is accomplished. They we1•e first in
troduced into chemistry by Boyle, and were gradually 
increasecJ by succerding chemists ; hut Bergman was the 
first who ascertained with preci9ion the degree of con
.fidence which can be placed in the differer1t test" They 
still continuecJ rather unce1-tain and precarious, till Mr. 
Kirwan showed how they might be combined and ar. 
ranged in such a manner as to give certain ancJ precise 
indications whether or not any particular substance con· 
stitutes a component part of water. Let us consider by 
what means the presence or the ab9ence of ail the clil 
ferent substances which occur in waters may be ascer· 
tained. 

J. The gaseous bodies contained in water are obtained 
by boiling it in a retort luted to a pneumatic apparntus. 
The method or separating and examining these different 
bodies shall be described hereafter. 

JI. The presence of carbonic acid, not combined with 
a base, 01• combined in excess, may he detected by the 
following tests: t. Lime. water occasions a precip itate 
soluble with effervescence in muriatic acid. 2. The in
fu sion of litmus is reddened; but the red colour gradu
ally disappears, and may be again restored by the ad
dition of more of t he mineral water. 5. When boil ed it 
loses the property of reddening the infusion ufli tmus. 

Ill. The min eral acids when present, uncombined in 
water, girn the infusion of litmus a permanent r·ed, 
even though the water has been boiled. Bergman has 

shown that paper, stainod with litmns, is retldened when 
di pt into water containiug 1-35 2 1 ofsulphul·k acid. 

IV. Water containing sulphnreted hydrogen gas ;. 
distinguished by the t'olinwing properties: 1. It exhales 
the peculiar "'lour of sulphureted hydrogen gas. 2. It 
r eddens the infusion of litmus fugacio11sly. 5. It black. 
ens paper dipt into a soltition of lead, and 1irecipitatea 
the nitrat of silver black OI' brown. 

Y. Alkalies, and alkaline and earthy carbonats, are 
distinguished by the following tests: !. The infusion of 
turml'l'ic, ur paper &taiued with turmeric, is rcnt.lered 
bJ'own by alkalies, 01· reddish -lH'0\\' 11 if the quantity is 
minu te, This cliangr is }H 'cHlu ccd when the soda in 
water amounts only to 1·22 17tli part 2. Paper stained 
with Brazil woocl, or tile infus ion of Brazil wood, isren .. 
de1·cd blue; but this rhange is p1·oduced also by the aJ. 
kaline and earthy carbonats. Bi·1·gman ascertained that 
watel' containing 1·9945th pa1-t of carbonat of soda 
renders paper stained with Brazil wood blue. s. Lit~ 
mus papn t'edden ed lly vinega1· is restored to its 01·igi~ 
nal blue colour. This change is jll'oduced by the alka
lin e and earthy carbonats also. 4. When these changt• 
arc fugacious, we may conclude that the alkali is am· 
moriia. 

VI. Fixed alkalies exist in water which occasionsa 
pref'ipitate with muriat of magnesia aftei· lJeing boiled. 
Volatile alkali may be distinguished by the smell, or it 
may be obtained in the receiver by distilling a portion 
of the water gently, and then it may he distinguished by 
the above tes1s. 

YI I, Earthy and metallic ca1·bonats are precipitated by 
boilin,i; the water containing them; except carbonat of 
magnesia, which is only preci11itated imprrfectly. 

VIII. Iron is discovered by the following tests: 1. The 
addition of tincture of nutgalls gives watc'r containing 
iron a purple or blar.k colour. 1rhis test indicates the 
prese11ce of a very minute portion of iron. H the tine. 
ture has no effect upon the water after boiling, though it 
colour" it before, the il'on is in a state of a carbonat. 
The following observations of Wcs1rum on the colours 
which iron gives to nutgalls, as modi6ed by other bodies, 
deserve attention; 

A violet indicates an alkaline carbonat or earthy salt 
D ark pU1·ple indicates other alkaline salts. 
Purplish red indicates suiphurcted hydrog•n gas. 
Whitish and th•n black indicates sulphat of lime. 
2. The P1•uss1ao alkali occasinns a blue precipitate ia 

wate1· containing il'on. II' an alkali is present, the blue 
p1·ecipitate does not appear unless the alkali is saturated 
with an acid. 

IX. Sulphuric acid exists in waters which furm a pre-
cipitate with the follhwing saline solutions: 

!. Murial, nitrat, or acetat of barytes 
2. strontian 
s. . lime 
4. Nitrat or acetat of lead. 

wl~~·hl 1::scea~:~J~ 1:; ~~~~~;r::~ bli1~al~::S~t:l~~a~r°~~l~1~;~z 
add uncombined, when it dueR nr•t exrerd the millionth 
part of the water. Aretat of lead is next in point or 
po\\ er. The muriah a1·c mo1·e po\\f"l'i'ul than thenitrat!. 
The calr:\l'cous salts ue least pnwt•rt'ul. All these tests 
are capable. of indicating a much smaller pr•oportion or 
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1 uncombined sulphuric arid than when it is combined 
with a base. To re11tle1· m111·iat of barytes a rCl'tian 

1 test of sulpliul'ic acid, the following precantions must be 
ob•el'l'Cd: I. The muriat must be diluted. 2. The alka
lies, or alkaline carlJonats, if the water contains any, 

! must be p1·eviously satu1·ated with mtmatic acid. s. The 
preripitate must be. insoluble in muriatic acid. 4. H 
boraeic acid is suspect~d, muriat of strontian must be 
trie<l, which is not precipitated by boracic acid. 5. The 
bydrrnmlpllurets precipitate IJarytic solutions, but their 
prtseuct is c~tslly lliscover·ed by the smell. 

X. l\luriat1c acid is detected by nitrat of silver, which 
otcaitions a white 111·ecipitatc, or a cloud i11 water con
taining an excetdingly ruinute pnrlion of this acid. To 
reutler thi1t test cr1·taiu, the following JH·ecautions are 
neccssa1•y: I. 'l'he alketlies or cadHHJats must be previ
ou'lly saturated with nilric acid. 2. ~ulphuric acid, if any 
should be 1wc~t'11t, must be p1·eviously remo\'ed by means 
ofnitratofbarytes. s. The precipitate must Lie insoluble 
in nilric acid. 

XI. Bol'ilciC acid is detected lly means of acetat of lead, 
with "hich it fo1·n1s a lll'eciptatr insolullle in acetic acid. 
But to render lliis test ci·rtain, the alkalies and earths 
mu'lt be previously satu..ated with acetic acid, and the 
1ulplu11·ic aml n1uriatic acids rrmoved by means of ace
tat uf ~tronliao aud acetat of sih·er. 

Xfl. Barytcs is detected by the insoluble white pro
c:pitate \d1ich it forms wirh diluted sulphuric acid. 

XIII. Lime is detected by means of oxalic acid, which 
occasion'i a "hit<' precipitate in watc1· containing a ve1·y 
minute prupnrtiou of' this earth. To re11der this test 
decisivt', the follnwiug precaution!; are necessary: 1. 
The minei·al arirls, if' any shrrnld be pres.ent, must be 
prrfious~y sat111·atcd with an alkali. 2. BaJ'ytes, if auy 
ie presrnt, must he previously removC'd by means of 
sulphuric acitl. 3. Oxalic acid prcdpitatt~s magnt'sia 
bu( vrry slo" ly, whnea'i it precipitates Ji me instantJy. 

XIV Magnesia and alumiua. Tht> pl'esence. of these 
earths is asce1tai11cd by tl1e following tests: t. Pure am
monia prrripitatrs them both, and l'lO other earth, 111·0-
wided the carbonic acid has been previousfJ i:;eparated by 
a mineral alkali and boiling. 2, Lime-water p1·ecipi. 
tates only tlirsc two earths, provided the carhouic acid 
is pre\;iously 1•emovctl, and the sulphuric aci1. also, by 
Ileane uf nitrat of barytes. 

The alumina may be separated from the magnrsia 
anrr both have bren precipitated togothe1-, eithe1· by 
boiling the pt·eripitate in pll're potass, which dissolves 
tht alumina and leavPs lhe magnesia; or the p1·eri11itate 
may be dissoh1cd in muriatic acid preripitated by an al
Lalint•, r81'bo11at, <l1·kd in the tempe1·ature of one hundretl 
dt"grees, a11d then exposed to the action of dilufl•d muri
atic arid, which dissolves the magnesia without touching 
the alumina. 

XV. Silic1. may be ascertained by evaporating a por
tion of the- waler to dryness, and redissnl ving the pre
cipitate in mul'iatic acid. Tlie silica remains behind 
undi1'!H1lv1•d. 

S11d1 is the method for detecting the different substan
tes rummonly found in waters. Butastheseclifft•rcnt~u!J-
1tanrt·s are almost al\\ays combined tngetlie1·, so as to 
constituk particular salts, it is not suflicientto knnw i11 ge
neral wliat the substances a1•cwliicli are found in the water 

we are examining; we must know also in what manner they 
are combined. Tht.is it is not sufficient to kno\\. that 
lime forms an ingredient rn a particular water, we must 
know also the acid with which itis united. 1\11', Kirwan 
fi1·st pointed out how to accomplish this difficult task by 
means of tests. Let us take a short Yiew of his method. 

I. To ascertain the presence of the different sulphats. 
The sulphats which occur iu water a1·e seven, but one 

of these, uamely, sulphat of copper, is so uncommon. 
t!1at it may he excluded altogethe1·. '!'he same remal'I~. 
applies to sulphat of ammonia. It is a1rnost unnecessa
J'Y to o!Jscl've, that no sulphat need be looked fur unless 
both its acid and base have been previuusly detected iu 
the \\>ater. 

!. Sulphat of soda may be detected by the following 
method: Free the water to he examined of all1

1 ear
thy sulphats by evaporating it to one-half, and adding 
lime-water as long as any precipitate appears. By this 
means the earths will be all precipitated except lime, 
and tho only remaining earthy sulphat will besulphat of 
lime, which will be separated by evaporating the liquid 
till it hecomes concentrated, and then dropping into it a 
little alcohol, and after filtration adding a little oxalic 
acid. 

With the water thus purified, mix solution of lime. 
If a 1•recipitate appears either immer!iately or on the addi
tion of a little alcohol, it is a proof that sulphat of potass 
or of soda is prrsent; wh.ich of the two, may be deter
mined by mixing some of the J>Ul·ified water with acetat 
of barytes. Sulphat of barytes precipitates. Filtre and 
evapo1·ate to dryness. Digest the residuum in alcohol. 
It will dissolve the alkaliue acctat. Evaporate to dr) -
ness, and the dry salt 1\lll deliquesce if it is ace tat of put-
ass, hutrtHlu·esce if it is acetat of soda. . 

2. Sulphat of' lime may be 1lctectetl by evaporating the 
water suspected to contain it to a fow ounces. A pre
cipitate appears, which, if it is sulphat ut' lime, is solu
ble in 500 parts of water; and the solution atfords a pre
cipirnte with the muriat of bal'ytes, oxalic acid, carhonat 
of magnesia, and with alcoh()l. 

s. Alum may he detected hy mixing ca1·bonat of lime 
with the watet• sus1Jectec..I to contain it. If a }H"ecipitatc 
appears it indicates the presence or al um, 01· at least of 
sulphat of alumina; iu·ovided the water contains no mu .. 
riat of Llar)te.!j or metallic sulpbats. The fi1·~t of these 
salts is incompatillle with alum. The second may IJe re
moved by the alkaline pr·ussiats. When a pre< ipitate is 
produced in \\ater by muriat of' lime, ral'lwnat ot' lime, 
and muJ'iat of magneSia, we may conclude that it rontains 
alum, 01• sulphat of alumina. 

4. Sulphat of mai;nrsia may be detected by means of 
hytlrosulphuJ'et of strontiau, wliich occa!ions au imme
diate p1·ecipitate with this salt and with no other; pl'o~ 
vidt•d the water is previuusly depri 1·c<l of aluai, 1f any 

~1':.'~L~\~le~e ;;~~s;I~;; i~yc:i~~:;~:s ~~ c~~~~~n~in~f~ \~~J, ~1~~ 
even cat·hon1c acu). 

5. Sulphat of iron is precip~tated from wat,.,. by aJco. 
ho!, and then 1t may be easily 1·ecogniscd by its pro
perties. 

II. 'J'o asccrta n the presence of the <lilfloi·ent mu
riats. 

'l'hc muriats found in wate1·s amount to eight or ninr, 



1l' mmfat of i1·on is indutlcd. TLic must common by 
far b tnlll'iat of Sl){\a. 

J. i\lur1at ol' soda "ml of potass may be dotccte<l by 
the l'ullo\\t11g metl111U: Se1iarate the sulphuric acid l>.Y 
akohol an11 uilrat of barytcs. Dccompmrn ~he earthy m
trats and muriats by ;;uhling sulphuric acid. ~xpel 1l1c 
excess of muriatic antl 1111.ric acids by heat. heparate 
the sulphats tlius furn1cd U) alcohol and Ua1·ytes-wat~r. 
The watrr thus purific<l can contain nothing Uut alkalrne 
11itrats and muriats. 1f it forms a in·cdpitatc with are
tat of sih·er, we may couclutle that it cuntarns mu1·iat of 
soda nt' or potass. To ascertain whicU, cvapot'ate th_e liquid 
thus 1H'ecip1tatetl to dryucss; dissoJ\ e tile a_cctat 1.n alco
hol. Evaporate to dt·yncos. 'lhe sal~ Will d1.-:-hquesce 
ii" it is acetat of potass, lrnt effiure:,c;c if it is acctat of 
soda. 

2. ]IJuri"t of bar)tes may be detected by sulphuric 
acid, as it is the only lmr.> tic salt hitherto found in wa ... 

tcrs. 
s. Mnriat or lime m"y be detected b) the following 

method: .Fl'ee the \\aterulsulpllat of lime antl other SlJ{. 

phats, by evapur·ating it to a few ounces, mixing it wittt 
spil'it of wine, and ad<li11g la.st of a1J nitrat of barytes as 
long as any prccipilate appears. FHu·c ofl . the water, 
fn-aporatc to tlrj ness, treat the tlry mass \ULh alcohuJ. 
Evaporate the alcohol to dryness, autl d1ss0Jve the resi
duum in watrr. lftl1is sulutwn g1vesa p1·ccipitate with 
acclat ofsilvc1· am! oxalic aci<J, it may cuntn111 murirtt of 
lime. lt must co11ta111 lt 111 that case, if, after L>eiug 
treated with carllouat of lune, it g1,«·s !10 p1·eci1Htarn 
with amm1inia. li "Lt tlucs. s.cpa1·atc the ltme by n1eans 
of uxalic acid, filtre anll Llist1l with a gcutte heat. ll the 
liquid in th.e t·~cei_vct• ?;l~l'S a _ lJl'ecipllatc \\itil mttat of 
silvei-, muriat ol hme ~xlsted !fl the water. . 

4. Mul'iat of mag1n·s1a may l.J'e ~e~ectcll ~y separab~1g 
all the sul phut·ic acid Uy 111ea11s of n1t1·at oJ Uarytcs. fi 11. 
fre, e' aporate to tlryneHs, aml treat th~ tlt·y mass with 
akohol. Evaporate the alcohol suluttun to tlryuess, 
an<l dissolve the rnsiduum in water. ~'he muria.t of mag
ni·sia, if the \"ater contained any, will lie ~·ounc.1 in tl11s 
solution. Let us. suppose tli~r'. by t~1e tests ~ot·medy .Lles
eribc<l, the presence or mu1·ia~1.;: acid and ot magu~~1a rn 
this solution has llecn ascertam~d: Jn that ~~s1.:, 11 ca~·
bonat of lime affords no preL1p~tate, auLI .1t. sul~hui:i_c 
acid and evaporation, togetl~e~· \\otlh the alltl1~10u ol a ht
tie alcohol, occasion nu lH'ec1p1.tate, the sulut1~11 cunt~1~s 
only muriat of 1naguesrn. 11 these te!:its give prec1µ1-
tates we must separate the lime which is present by sul-

hur;c acid and spirit of wine, antl Llistil offth_e acid with 
Jl I ich it was combined. Then the magnesia 1s to be sc
;.~~·ated by the oxalic acid and akuhol; an<l the aCid with 
which it was ur11ted io to be d1st1lled off. ll .the ilquul rn 
tht' retort gives a p1·ec1p1tate w1.th rutrat ot silver, the 
water coutains muriat ot magnesrn .• 

5, Muriat of alumina may be <liscovered by saturat
ion· the water, ir it contains an excess of alkali, with ni
tric acid, antl srparating the sulphul'ic acid by mean . ., of 
nitrat of' bar)·tes. If the liquid thus pul'ificd gives a pre
cipitate with carbonat of lime, it contains muri~t of al~
mina. The muriat of i1·011 or of manganese, 1f any is 
present, is also dccomposell, and the iron precipitated by 
this salt. The precipitate may be dissolved in muriatic 

acid, arnl the alumina, ir•on, nncl mang:mcsr, if thry ara 
lll't'SCnt, may be af\n\\ arlls separatcc.J. 

Jll. 'l'n ascet·tain the p1·csL•1n:cof the dilfe1·1•nt 11itrats. 
The uitrats but sc.ltlom O('Cn1· in walcn;; "lieu they do 
they mny be detected by the folio\\ iug rules: 

L Alkalilrn nitrats may lie detectctl b) frl'l'in.~ tbr wa., 
tel' exami11rtl from sulpl1111·ic acitl IJy mea11s nf .tct•tat of 
lrn1·) tes, and from muriatic acid by ardat 11f s1hrr. 
Ernporate the filfretl liquid, a11J trPat tlic clr_r ma~s ,,it ta 
alrohol; what thr alcolrni !rave-; can con<iisl only of tbe 
alkaline 11iu·ats aml acetat of' lime. Dissohc it in \\ater. 
lf eal'i..1011at or magnesia occasions a ]lrPcipilale. limr is 
present. Separate the lime l.ty inra11s ul' cal"lJ1ma1 of mag .. 
11csia. Filll·c antl cvapot·atc to .d1·ynes:;, aud trrat the 
dried mass with alcohol . The alcohol now lraHs only 
the alkaline nit1•ats, which lllay Ur eusily rcrognistd, 
antl distinguished by their 1·espt·ctin• p1«•t>1Ti1t's. 

2. Niu·at of lime. To clekrt tltis salt, rom·rntrate 
the water, an1I mix with if alcohol to srpa1·att· tht'• Kul .. 
phats. Filtre. am! distil utf !lie alcohol; lhrn StJt<irate 
ttre-11rnriatic acid IJ) arl'lat or sih t'I'. Filtr!', C\'ajl·•rate 
to dt'Jnt'SS, and dissoln' tlir t'l''litJuum in alcol1ol. EVI\• 
po1·ate tn 11t·ynes!o'.;, and dissulve tlie d1·y mass i11 walt'r. If 
this solution indi(·atl'S U11• p1THl'ncc of lime Uy the usual 
tests, the watrrco11tainrd nitrat of lirnl". 

s. To detrct nitrat of magnesia, !he water is to be 
frN'cl from sulphats and mm·iats f'xaetl)'· as describt-d in 
thl' last paragraph. 'l'hP liquitl thus purified is tu Ue eva.. 
poratrd to dryness. and the t·(•siduum treated "ith alco
hol. The akohol solution is to be rvapomtcd to dr)ness,. 
anti the dr·y mass dissolvrtl in water. To this solution 
}Int ass is to lrn added as long as any pr-(':cipitate appears. 
rfhc solution, filtrcd, and a.~ain evaporated to dr)nCiS, 
i~ tn be treated with alcohol. If it leavt·~ a residuum 
ronsisti11g of nitre (the only residuum which it caa 
leave), the water contained nitrat of mc1gnrsia. 

Such al'e the methods by which the preSPnre or the 
different saline contents of water mav Ue asct>rtained. 
The la1Jou1· of analysis may be consid~erably shnrtf"ned, 
by ohsr1·ving that the following salts are inrom1>a1ihle 
with earh other, and r.annot exist together in water ex• 
cept in very minute proportions: 

Salts, Incompatible\\ ith 

1. Fi:1~~>~~~=~ine { ~il~~~:t~~JJl~1~:~~;1~~;~~:i~~-
S. Sul >hat of {Alk"lies, . 

rl Carbon at or magnesia, 
une. Muriat of bar3t'cs. 

s. Alum. r ~11~1~1!~~:r bar}fos, 
~ Nit1·at. muriat, carbon at of lime, 
L Carlwnat uf magnesia. 

4. St~pliat. of{~~~.~;l,~~s~r barytes, 
m guesia. Nitrat a11d muri"t of lime. 

{

_\lkalies, 
5. Sulplrntofiron. Murial of barytfS, 

Ea1·thy carbonats. 

6. Mm •at of ba- Alkaline rarbonats, 
.· { Sulphats, 

rytes. 1'arthy carbonats. 
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Snfphat., except of lime, 
7.l'Iuriatoflime. Alkali1h.· ca1·ho11a:s, 

Cal'bnn•lt of magnesia. 

1.M~~~~~~fmag { .~:~:~::::: ~~::~~::~!:: 

{ 

\lkali11e sulplrnts, 
9. Nitrat of lime. Ca1·bonat of' magnesia and alumina, 

Snlpliats, l'Xcept of lime. 
Breitlrs the snhs~anrt·s above dt'scl'ihed, there is some

time!4 found in watt•r a quantity of bitumPn combined 
with alkali, and in the statl' of snap. In such waters add . .:; 
ocrasion a coagulation; a111! tl1c coagulum collf'ctecl on a fil
tre disrovers its hituminot1'i nature Uy its combustibility. 

Wat<•r also sumclilnt~s co111ains extractive matter; the 
prrsence of wlliC'll may be detected by means of nitrat of 
1ilver. The watt'r ~uspected to contain it must be frerd 
from sulphut'ic and nitrir acid l.iy means of nitrat of lead. 
After this, if it givr!-1 a Li1·ow11 precipitate with nitl'at of 
1ih··r, we may cont:lutle that extractive matter is pre· 
1e11t. 

1'he proportion of saline ingredie.nts, held in solntion 
b,· an~· watrr, may he in some measurn estimated from 
ib Rprrifir gravity. The lighter a water is, the less saline 
matlt·rdot"s it cont:tin; and, on the other hand, the hPavier 
it i!i tl1f' grt'atrr is th<' propnrtion of saline contents. Mr. 
Kirwan ha5 point~d out a very ingenious method of esti
mating thr saline r.ont+>nts of a mineral water whose speci· 
6cgravit)' is known; so that the e1·ror dfJf's not rxceed one 
or two parts in tht' huudred. The method is this: SulJ. 
tract the sprrific gravity of pnr·e water from the specific 
gravity of the minl'l'al water rxamine1l (both rxprt>sscd 
in wlinle numbt"rs). and multiply the remainder Liy 1 4. 
Tin.• product is thl' saline. contents. in a quantity of the 
watt'r denokli by the numbl't' employed to indicate the 
eperifir gra,ity of distilled watt'I'. Thus lrL the. water be 
of the Apcc·ifir gravity 1.079, 01· in whnlt' uumbt>rS 1079. 
Then tl1r sperifir gravily o[dis1ilkd watel' will be 1000. 
And ~O + 1.4 = t 10.6 =saline contents in 
1000 pal'ts of the watt>.r in c1uestinn; and consrquently 
Jt.06 in 100 part~ofthe same water. 1'his formula will 
often I.Jo of considcral.JIP use, as it se1·ves as a kind of 
standard to "hich w<' may cumparP our anal) sis. The 
salinr contrnts indiratf'd by it arf' supposed to be freed 
from thrir \\atrr uf crystallization; in whirh statf' only 
th<'J ought to hr ronsidt'red, as Mr. Kil'\\ an has \'ery 
pro1wrly obst>rve<I, when we speak of the saline contents 
of a mint•ral water. 

H.-ing hy this formula asrertaine.d pretty neal'fy tire 
pro(ln1•tion of Si-I line rnnt<'11ts in the water examit1ed, and 
ha"iug by the trsts desrribcd in the. last srrtinn, dete1·. 
mined tl11• p;.nticular substanres which e~ist in it, let us 
now prorecd to asst'l'lain the propo1•tion of each of these 
ing1·1·d11·nt"!. 

I. The dilf•·r<•nf aoriaf Oui<ls ought to be first separa
ted arnl t•9timatefl. Fur thi~ purpose a retort ought to 
be fillt'd t,,o.thit·<ls with thr water, and counectetl \\ith 
&jilr full of me1•curJ, standing ovrr a mercurial trough. 
Let thr walel' be m:ult• to Linil fo1• a quarter of an li1rn1·. 
Tlir aC'rial fluuls "ill pass over into the jar. ·when the 
apparatus is «oul, tlw quantity of air rxprllrd from the 
\rnter maJ b1~ dl'trrmint'll eithrr by b1-inging th<' mer. 
cury within and witl1uut tho jar ti> a lrrrl; u1· if that 
fa'.mut be done, by rcduci'.'~- the air to the 1wo11cr den-

sity. The air of the retort ought to be c:u·erulfy sub
h'acted, and the jar must be diYided iuto cubic inches 
amt tenths. 

The only gaseous bodies in water are common ail·, 
OX) gen gas, azotic gas, carbonic acid, sulphurcted hy· 
drogen gas, and sulphurous acid. The last two nere1· 
exist in water togt"ther. The presence of' either of them 
must be ascertained pr·eviously by the applicatiun of the 
proper tests. H sulphureted hydrogen gas is present, it 
will be mixed with the air contained in the glass jar, and 
must be srparated before air is examined. For tlJis pur· 
pose, the jar must IJe carried into a tub of warm water, 
and nitr•ic acid introduced, which will absol'b tlw su(. 
phureted hydl'ogen. The residuum is then to be again 
}lLit into a mercurial jar and examined. 

If tlie water contains sulphurous acid, this previous 
step is nut necessary. Introduce into the air a solution 
or pure potass, and agitate the whole gently. The car
bonic acid and sulphurous acid gas will be absorbed, a111l 
leave the other gases. Estimate the hulk of this r·esi
dnum; thrs, subtracted from the bulk ol' the whole, will 
girn the bulk of the cai·bonic acid and sulphurous acids 
absorbed. 

Evaporate the potass slowly 1iearly to dryness, and 
leave it exposed tu the atmosphere. Sulphat of Jtutass 
will be formed, which may be separated by dissolving the 
ca1·bonat or potass by means of diluted muriatic acid and 
filtering the solution. One hundred grains of sulphat of 
potass indicate thirty grains of sulphurns arid, or 42.72 
cubic inches of that acid in the state of gas. The bulk 
of sulphurous acid gas ascertained l.Jy this method, sub .. 
tl'acted from the bulk of the gas ahsorbed by tho potass, 
gives the bulk of the carbonic acid gas. Now one hun~ 
drrd cubic inrhes of carbonic acid, at the temperature 
of 60°, and barometer at so inches, weigh 46.39S grains. 
Hl'1we it is easy to ascertain its weight. 

The air wliirh remains after the sc1>aration uf the car. 
bonic acid gas is to he examined Uy the diffl!rent eu1.lio. 
mNriral methods. 

When a water contains sul1>hureted hydrngrn gas, the 

~~~~n~~ ~f ~ ;'fi~.:f'~~o~~tl~se (~~~j'~~i~~~h i~h~h~~.!~!~)~~ii~~ 
examined, and invnt it in a water trough, and introduce 
a little uitrous gas. This ga'i, mixing with the air in the 
upper part of thr jar. will form nitrous acid, whirh will 
1•ender thr. water turbid. by decomposing thesnlphurcte<l 
l1yllrogcn and prrcipitating sulphur. Continue to al.Id 
nitrous gas at intf'rrn.ls as long as red fumes app\•ar, then 
turn up tht• jar aud bl<iw out the ai1·. If t.lw hrpatir smell 
cuntinues, repeat this prrires8. Thr sulphur )Jl'PC'iµitated 
indicates the proportion of hepatic gas in the- wat<'t'; one 
grain of sulphu1· indicating the p1·csence of s.~s cubic 
i11ches or that gas. 

lI. After having rstimatecl the gaseous bo1li1•s, the 
t1rxt sirp is to asrf'rtain the p1'opu1·tinns CJf 1 br <'artliy 
cal'bonats. For this purpose it is llf'Ct'.~sary In deprive 
thr water of its sulphureted h}'drogcn, if it cont.ll11s any. 
This may be done, eithe1• by exposing it to th<· air fnr

0 

a 
con~i~lcrahlf' ti~ne, or by treatin~ it with lithargc. A 
suOmcnt quantity of the watrr thus purifie•f (if 11errssa-
1•y) IS to be botfcd for a quartrl' or a11 hour, ant( filtrcd 
wlu•11 cool. '!'he earthy rnl'bonats remain on ·ht~ liltt·f• 

The l)•·cci11italc thus obtained may lie carLonat uf linw, 
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of ma_g;nrsia. of ir·m, of a1mnina,or even sulphat of lime. 
Jir f us sup1JOsr all uf thrsc substanrrs to l.H~ prrsent to
g <• tkt' f'. T1·r;\t the mixture with dilutrd ruuriatic acid, 
wliirh will dil;solve the \\holr rxcrpt thr alumi11a and sul
plrnt of lime. Di·) thi"I 1•esid11um 111 a n•d hrat, and note 
tl sc wei~lit. Tht·11 \Joil it in ca1·l.)011at of' soda; saturate 
the soda with muriatic arid, amt boil tlil' mixt111·e for half 
nu hour~ Cal'honat ol' lime aml alumina JH'rripifatc». 
llry this prt>ri]Jilate, and t1·eat it "ith aretic acid. Tl1e 
lime \\ill be dissnlvrd antl the alumina ' 'ill remain. Ory 
it ancl w<· i~h ii. lls wl'iglit subu·arted from the original 
wr1glit givt·s thr p1·op\)J'tinn of s ulphou ot' limP. 

Tlir n1111·iatir soluti nu contains lime. mag11esia, and 
iron. Ail<.1 ammonia a!i long as a nddisl1 tH·Pcipitate ap
prars. Thr iron an1! p:ut of tlie mag1ws1a al'e tiius se
pa1·a1td. D1·y the p1..-ripitatc, and rxpoi.e it to the air 
for some time in a heat of 200°; Lltrn tn·at it with arf'tic 
al'id to <lissol\'c> the nrngn esia, which solu t1011 is to be 
atltled to tht muri a tic- sol11tio11. Tl1r. ir'•HI is to he redis
solrnd in mu1·iatic ar iil. precipitated Uy an a lkaline car
b1111at, dl'itd. a11tl wr ighrd. 

Add sulphul'ic arid to the muriatic solutinn as long as 
any precipilatf' appl':lrs; thl'n heat the solut1nn and cnn
Ct ntratr. fJPat tht' sulphat of Jimc thus obtained to n·tl# 
llf'SS, a11d wrigh it. One hundl'Pd g1•ait1!, or it are l"qui
' alent to 70 of carbon at of lilne tfricU. Precipitatr the 
magnesia by menus of carbonat of SO(]a. D1·)' it and 
\\t>igh it. But as part remains i11 solution, e\'aporate to 
d1·~~ness. a11d wash tlil' r esiduum with a uf1id entquantity 
of tlis' illt'tl water to dissolve the mu1·iat of soda and the 
sulphat of lime, if any shoulfl be slill present. Wh..tt 1·e
Dlilit1s behind is rar·bonat of magnesia. Weigh it, a11d 
atld i1s wdght to the formrr. The sulpliatof lime, if any, 
mu ... t also bP. scpal'atl'd and wt>ighrd. 

Ill. Lt>t us now consider the method of asrertaining 
t11c prnportion nf' mine1·al arids nr alkalies, if an)' should 
he presrnt unr11mbincd. 1'1ie a rids \\ ltich may he pre· 
scut. (omitting tile gaseous) are the sulphul'ic, muriatic, 
and bm·aric. 

1. The proporlion of sulphuric arid is easily doter
mi11l'd. Sarur·atc it u.ith D .. u·) tes watH, and ignite tlie 
prrripitate. 0111» lrnt idrril g1·ai11s of ~ulpl1at of Ual'ytes 
tliu.1 fonnrd indicate 23.5 of real s11lpln1ric aC'Jll. 

2. Satm·ate 1hc muriktic acid v.ith Ua1·ytcs-\\ater, and 
thf'n pnripi 1ate the ba1-) tes Li) sulphurir arid. One hun
d1·etl parts of tlw i.~nitctl prrcipitate are l·quindcnt to 21 
g1·a ins 1:f real m111·iatir arid. 

s. Prrripit .. tc thr b111·aric acid by mrans of acetat of 
Jtoarl. Dc·rnmp•i !=il' t he b;Jrat of lead by b11 ilin~ it in sul
plt111'ir acirl. E l iipJratc to dt'Jnf'~S. Ubsolvf' tile bo
raric ~rid in alr al1ol. and evaporate tl1c solution; the 
acid kft Lt'liintl nrny l.u> '\eighrd. 

4. To e~ti111a1e 1hc proportion of alkaline carhonat 
)W""'111t in " \\-a1r1· rontaini11g it, satu1·ate it with suJphu
r i<· add. and rwtt· tht' wl'iH"ht of real arid nrcrssRry. Now 
100 !!;l'ains of 1·ral suJph111·ic acid saturate 121.43 potass, 
arnl ;-s.s~ s .1da. 

JV. L('t u$ n11w consi,ler the mrthnrl of asrrrtaining 
th<' p1·npor·tinn of jJip clitll·r·t•nt sulpliat"l. Thf'!"!P arr six 
in 1111mhr r: t·lir alkalin r sulphats, and tlioseof lime, alu
Dm1a. rna.gnesia. and i1·o n. 

1. Tlir al~alin '' sul pliats may be estimatr<l by preri
pitatius tlieir acitl by means of nitrat uf ~arytes, having ,. 

pre1·iously freed thr watrr of all otlirr s11l11!1nfs. For 1:9 
grains of ig:uit€'d 1-iul11liat ol' barJks 1111lkate 100 p:u1ina 
of d1·i <' d irnlphat or SiHL\; whih~ IS6,S6 g~·ain<:; o[" SU)j1lmt 
of bar.' tt•s indiratr 100 ol' clr'J st1lpl1nt ol 11otass. 

2. Sulpliat of lime is ea>ily eslim•li'<I by rvaporatiug 
the liquid contai11i11,~ it to a fe\\ nuurc~ (ln1v111g pr·i·\•ie 
ously sat.u1:atc.d the earthy c:u•?n_nats "ith 11ilrk acid), 
and p1·ecqutafrng thr sulphal of lln1c by 1w•a11s of "eak 
alrolaol. It ma.) be tlu-n ill'ied anct w<'ig!wrl. 

s. ThP quantity· of alum may ht> ci-,timaft•1! bl prrri. 
pitating the alumina by rarh~nat of limr nr nf 111ag1wsia 
(if' nn li~e is p resent in tlut liqui1!). Twrlvc grains uf 
the alumina hf'atNl to incandl•sct•ncr i11dkatc one Jiun .. 
drrd of nystalliud alum, 01· f1 11·ty . 11im~ ol' the 1!r·it>d !ii-lit 

4. Sulp hat of mngnesia may be- rstim:.ttrd. prulidi·d 
no other sulphat !s prrsrut", by p1·rripitat!ug. tile add hy 
me-ans of a barytic salt, as 100 plll'ts nf 1g111L1·d snltili.it 
of bar)'trs indiratr 52.11 ofsulphat of lllil~1wsia. lfsul .. 
J•hat nf lime, a.rnl no ot her sulpliat a<'Culll)l:tll)ing it, tliis 
last may hr: derompn!-SC't_I. and rhe lime pr1:ri11italt·d bf 
rarlwnat or magnesia. The weight of the limr thu~ ob
tainrd enables us to as r r1-tain the quantity ol" sulpliat uf 
lime coutain rt.1 in thr "at Pl'. The wlwle fiulplnu·il' arid 
is the11 tu be pnripitakd hy ba1·yf\'s. 'J'Jiis ~ivC's the 
qua11fity or sulphu1·ic acid; <lnd su!Jtrarting thr 11e11·ti1Jn 
which bclnn~s to thr sul1lliat of lime, therr 1·rmai11s that 
whirh was rombinrd '' itl1 the magnrsht, from whidi the 
sulpliat of magnrsia may be casil)' f'Slimatr<I. 

H sulphat of soda is prrsrnt, "'' eal'thy nitrat or muri .. 
at can exist. The1·efo1 e, ii" no othc.::r earthy sulphat is 
prcs<'nt, the magnesia may be p1·rcipitated by sotla, dried, 
and weighed; 36.68 grains of which i1uJicare JOO grains 
of dried sulpJ1at of ma~ur.sia. The same proress sue .. 
rePds wl1en .sul11lrnt of l11nc accompanit>:i 1111•!-ie two sul
phats; only in lhat case llie prt>cipitate, \\f1iC'h f'onsists 
both of lime and magnesia, is to hr dissnlnd ill sulpliuric 
arid, t>vapo1·atrt.I to drynrss, and is to be trrated \\-ith 
twire its \\eight of rolt.1 watrr; \\hirh <lissoh<•s tli(• tsUIJ>hat 
of magnf'sia, and leaves the other salt. Lt'I the ~ulphat 
of m;ignesia be eva.po1·ated to tfryut'ss, expost'd to a !lt"at 
of 400° and weighed. Tiu• same prnres!" st1rc-rrds if 
alum is p1·csent instead of sulphat of lime. Tiu• 111·1•d .. 
pitate in that rase, prr.\'ir1usly fhird~ is to be t1·1 atrd willt 
a rctic acid, which <lissol\'es the magneRia aJl(J l;·alt~ the 
Alumina. rl he mag1lf'sia may be again 1uwipitat1·d, 
dl'iet.I, and weighed. If sulphat of iron is prc!w111, it n1ay 
be srparate<l by ex11osing the \o\ ater to tht• air r, r i;lJme 
days, and mixing'' itl1 it a. po1'ti 11 n of' alumiua. Hoth 1l1e 
oxide of iron and the sulpl1at nf al11111irrn. thuQ fiJJ·nwd, 
p1·ecipitate in the state of an ins,1luble powdrr'. Thr sul· 
phat of magnesia may then be estimated by the rules 
abo\'C explained. 

5. Sulphat of iron may be estimatrd by prrri11ilating 
the iron by means 1>f pru~sic alkali, having111·nio,,o;( _,, M· 
tcrmintd the weight of tl1e preripi1ate pruclund by 1l1e 
prussiat in a solution of a given weight of sulpl11il of u·cn 
in water. If muriat of iron is abo prest'nt, n !iich b a 
\ 1cry ral'e caSi~, it may be separated !Jy r,·apo-·atin~ ,; e 
water to dl·yness, tl'eat111g- the r·csiduum '\ith ;iJ· oliut, 
which rlissolves the m111·iat1 ancl leares thr S!dJlhat. Or 
the sulpliat may be estimat{·d '' ith grrat p1·rdsi1rn ti) the 
rul•'S lai<l do11 n by M1-. Ki1·wan. 

y, Let us now consider the method of cstiwalin5 the 
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euantity or tlte uitTcrent muriats which may exist in "'a

eri~ muriat of potass or soila, without any nthrr salt, 
exist~ in the ''ater, we have only to dcrompost> them by 
nitrat of silver, and clry the precipitate; 101- 217.65 of 
muriat of silver indicah• one hundred of mul'iat of {JOtass, 
and two hundrctl and thir{y-flve of muriat of silver indi
cate one hundred of common salt. 

1'ht> same proress is to bt· fullnwrd irthe alkaline rar
bonati; arr prrsl'llt; only tfH'St~ cal'hnnat~ must bC' (ll'f'\•i
om;ly saturatt>d with sulphuric acid, and \Te must p1·rci
pitate the mul'iatic acid by means ofsulphat of'silvel" in
etead nf nitrat. The pt·esence of sulpliat of snda does 
not injure the surcC'ss of this prnrcss. .1 

If m11riat of ammonia arrompanies either of the fixed 
alkaline ~ulphats without the ru·rst>nce of a11y other salt. 
dt·rnmposo the sa1 ammonial' by bar·ytrs.watcl'. expr l the 
ammonia by bolling, pnril'ilate the ba1·ytt·s by diluted 
aulphuric acid, :rn<l saturate the muriatir acid \\ ith soda. 
The sulphat uf barytes thus precipitated indicates the 
11uantity or muriat of ammonia; one hundred grains of 
eull'hur indicating 49.09 ~rains of that salt. It' sulplrnts 
are pre•ent in the solution, they ought to be pl'cviously 
1epal'ated. 

If common salt is accompanied by muriat oflime, mu
riat of magnesia, muriat of alumina, or muriat of iron, 
or by all of thrse together v. ithout any other salts, the 
earths may be precipitatell by barytes.water, and rerlis
eolnd in muriatic acid. They are then to be separated 
from each other by the rules formerly laid down; and 
th•ir weiglit bein,g determined indicates t~e quantity of 
enry varticula1· ea1'thy muriat contained in the water. 
For fifty grains of lime indicate one hundred of 1.Mcd 
murii\t of limr; thirty grains of magnesia indicate one 
llu1uh·1·d or the muriat of the ea1·th; and 21.8 grains of 
alumina indicate one hundred of tl1e muriat of alumina. 
Tlit• b:1ryh's is to be separated from the solution by sul
pl111ri<' achl. and the muriatic acid expelled by heat, or 
1atm·at1~cl with soda; the common salt may then be as
ce1·tainC'd LI:. evaporation, subtracting in the last case the 
prnporlinn of cummon salt indicakd by the known quan
tit)' of muriatic acid from which the earths had been se
par,1tnl 

Wht•n sulphats and muriats exist together, they ought 
to bt• s1·paiatcd t·itlif'r l.ty pl'Ccipitating the sulphats by 
m·rans of nlruhol, 01· bJ rraporating the whole. to cfrynrss, 
and dis"l••lviug the t,u·thy mul'iats in alcohol. Thl' salts 
thus s1·pal'atcd m•y be estimated by the rules already 
laid driwn. 

Wltrn alkalint' arn1 earth.v muriats and sulphat of lime 
1rc•u· t11gctl1rl', this last salt is to b1, l]cc·omp'1s('fl l>y rneans 
ef muriat of bar) tcs. Thi:• prccipitatr ascertains the 
'Wright of sulphat of lime rontainrd in tht' watr1·. The 
est1111atin11 is then to be conducted as "hen nothing but 
murint~ 31''' prcst•nt; only from the muria1 of lime that 
pro11ortion of m111'iat mu.'!t br deducted wl1ich is k111iwn 
to have h1·c11 formed by the infusion of the muriat of' ba
ryrr". 

Whru muriats nf snrla. magnesia, and alumina, are 
(m'sr11t tngr1hc1· \\ ith sulphatH of limr and magursia, the 
v.atn tn bo rxamiur1l nught tn lw <lidded into two l'qual 
~111·tio11H. To the om· thrthn acl,J carb~nat of magne~ia 
till lhe whole of the lime anti alumina is J>rccipitatcd. i\s-
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certain the quantity of lime "hicl1 gives the proportion 
of sulpliat of limf'. Precipitate the s11Iplaul'ir adcl by 
mu1·iat ol' b<.11') trs. This gh·cs the quantity contained in 
the sulph;.lt of magnesia and sulpl1at 1Jf limr; subtracting 
this la~t portion, Wt' have the quantity ofsulphat of mag
D~Sla. 

F1·om the seronfl portion of water precipitate al1 the 
magnesia and alumina by means of lime wati:-1·. 'l'he 
Wl•ight of thl·se rarths f'nablcs us t,. asrcrrain the wright 
of 111u1'ia1 of mag11csia ;iml flf alumina rontaincd in 1 he 
water, s11httarti11g that part or thr ru<tgnesi;\ v. l1iel1 {·xist
ed in the statt' ol s1dpl1at, as imliratt'd IJ.) tlir. rxamiuarion 
nf tl1t• fi1·sL portion nf watm'. Al'ter1this cs1ilnatio11 Jl• eci
pitatl' the sulpl1111·1c add LI.\' bar-ytes water, au<l thf' lime 
IJy ca1·l.JU11ic add. The liquid evaporated to dl'yness 
leans the common salt. 

V L 1t nuw only r~maius to explain the method of as
ccl'ta111ing the l)l'oportiun of the nitrats wliich may exist 
in wall'l'S. 

I. When nitre arcompanics sulphats and muriats with. 
out any other nitrat, the sul11ltats are to be deco111posed 
by acctat of ba1·yt,..~, and the muriats by acctat of siln~P. 
The water a[tc1· filtration, i~ to be evaporated to d1·ynrss, 
and the residuum treated wilh alr11liol, which dissolves 
the acet~ts,_ aml leaves the nitre; tlie quantity of \\hich 
mfl y be easily estimated. Ifan alkali is p1·esrnt, it ought 
to be preYiously saturated with sulpiiut'ic or muriatie 
acid. 

2. If nilre, co,mmon salt, nitrat of lime, and muriat of 
lime or· of magnesia, al'e prP.SenttngethL'r, the water ought 
to be e\•apol'ated to t1ryness, and the dry mass t1·eall'd 
with alcohol, which takes up the earthy salts. F1·om the 
l'esiduum, redisolvrd . in water, the nit1·e m<\y I.le srpa1·at
ed, at11.I estimated and in the last case. Thr: alcohol snlu. 
tion is to IJe evaporat~d to <lry ness, and the rcsi,tuum 1·e· 
dissolved in watct·. Let us suppose it to contain muriat 
of magnesia, nitrat of lime, and muriat of limr. Preci
pitate the mu1'iatic acic.1 by nitl·at of silver, which gives 
the JH'o1rn1·tion 11f muriat of magnPsia and nf limt. Se
parate the m.tgnesia by means of cat'bonat of Jim<', and 
note its q11ant1ty. This gives us tl1r quantity of rnu1·iat 
of ma~nesia. And subtracting the mu1·iatir aric1 con
tained in that salt from the whole acid i111hcated by the 
precipitate of silver, we haVl' the proportion of mnriat of 
lime. La<tly. saturate the lime addl'd to preripitnt .. the 
magnesia with nitric acid. Tlwn p1·ecipitate the whole 
of tl1r. linH' by s11lpl1111·ir acid; and subtrartin~ frnm the 
whole of the sulphat thus formf'd that pn1·ti11n formed l>y 
thr rarlwnat of lime aild~d. aml by the limr ''nntaitwcl in 
the mur·iat, the 1·esi<Juum gives U!-1 tl1e lime co11tainrd in 
~:~,.~:·i~i~i~~ 0~itrat; and S3 gl'aius ol'limc forn1 JOO of dry 

W ATER·SEA. See SEA. 

W .\T~R. CULOURS. Painting in water.colours, is 
an art._;apal..lle of affo1·di11g tbr higl1r8t delight tn thr t')e, 
sinre no mo<lr of rrJH'f'srntation l'an 11isplay the appear
ancrs of nalure Wlth gr·eater splendour. It is an art 
which bas of late been cal'l'ird forwartl with 11n1n·ecrd. nt. 
rd succe-,s. and may be said at present t11 br tlw most 
prrf1•rt sperirq of d~sing or ~ai11ting, whi<'h j.., in practice 
amnngst <111r artists. To th1r.; 1hr fadlit' uf ti1(• 111 uti-J'i ... 
al1:1 r111ployl'cl i11. it, cont1·1IJ11t1·s iu no ~m.~11 uc.~ rr 1 ·. It is 
not attcnilcil with the cmba1-rassrucnts to wh.ich oil-eaint> 
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ing, or most other kinds of painting, are liable, but pro
ceeds by ready aud uniuterru11ted progress to the com
pletion of its I ask. 

The pl'Climiuary parts of study 1•equisite for the young 
stiult-nt in the attainment of this art, have l.Je<-n freated at 
J.rgc under the article ofd1·awing. Sec DRAWING. We 
cau recommend 110 mm·e advantageous metbaU fol' his 
farther progress, than the carefully studyh1g and copy
ing the various works of excellence by the hands of the 
best masters, until he shall be al.lie to follQW, if n11t to ri
'•al them, in the imitation of nature. We shall now en
dcavou1· to furnish him with the I.lest means for this pur
pose, by t.lescri1Ji11g 1Jthe colours which are emplnyet.l rn 
washing, and l.Jy giving tl1e most app1·oved directions for 
p1·eparin.i; and using them. 

'I'hc materials and implements necessary for the prac .. 
ticeof watcr·colou1·s (or washing, as it is sometimes cal· 
lccl) are,-gum-colou1·s, of which we shall treat lu.·1·eafte1• 
more pa1·ticula1·ly; camel's.hair 11encils, filches, a 11allette, 
and penknife. 

The general or simple colours, an<l the various species 
of each, tit fo1• painting in water.colou1•s, are as foJlow: 

Whites. Browns. 
Ccru!le Spanish brown 
Constant white Spanish liquorice 
White lead Umber 
Spanish white Bistre 
Flake white Burnt Terra de Sienna 
Spodium Unburnt ditto 

Blacks. Reds 
Jlurnt cherry-stones Native cinabar 
Ivory-black Burnt ochre 
Keating's black Indian red 
Lamp-black Red lead 

G1·eens. Minium 
Green bice Lake 
Green verditer Ve1•million 
Grnss.green Carmine 
Sap-gr•een Red ink 
Verdigrise distilled Indian lake 

Blues. Yellows. 
Sanders blue English ochre 
Terre- blue Gall-stone 
Blue verditer Gamboge 
Indigo Masticot 
Litmus Ochre <le luce 
Smalt Orpiment 
Prussian blue Roman ochre 
Light ditto Dutch pink 
Ultramarine Salf1·on-wate1• 
Ultramal'ine ashes King's yellow 
Blue bice Gold yellow 

French berries. 
Directions for pi·cparing thefoUow.i"g single colours. 
Whites. The best white for· paint111g in water-colours 

is flake.white; some recommend a white matlc of peal'I 
an<l oyster-shells, brought to an impalpable pcrn<let·, 
called a pearl.white, whirh will mix we.II with any co~ 
lour. If you use white lrad, clarify it with wliife.\\'ine 
vinegar; after the white is sf'ttled, pour uff the vi1ir-gor, 
and wash it with water thus: Put thl'I powJe1· into a 
gJa.;!') 1Jf water, stir it, aud preseutly pour the \\att·r off', 
while it is white, into anothel' clean glass; when 1t is 

settled, pour olfthe water, ancl you will have an excel. 
lent. white; to which add 118 "'"ch gum as is necessary, 
to give 1t a glo8s. 

lt has been often noticed, that white !rad will turn 

~! a~~7~t: t; ~nti:::p:~~a 117· ~t~:o~~~t0 ~n ~:e~' ~~~ n~~~n ~~~.~~~:! 
it; and it will also change any colout• with which it ii 
mixed. 

Some therefore recommend the powcler of egg-shrlls, 
of the brightest and whitest sort, well gruuud willt g•m· 
water, to the state of an impalp.11Jlc powder, tn which 
they add one-twentieth part of white sugar-candy; otb. 
ers rsteem it most when cluified in spil'it of wine, and 
then use it with gum.water. 

It has been fo1111d, by repeated experience, that this 
r.gg-shcJI powder is extremt>ly serYiccaltle as a white, 
in water-ct1!011rs; ancl that this, and the oyster-shell pow. 
<ler, rectified and well bruised, will make an exrellrnt 
!"ixture with other colours, to keep them from chang
rng. 

A fine white, for water-colours, may be made by dis
solving filiugs of silver, 01· silver~leaf, in aqua-fortis, 
evaporating the aqua-fortis till it appears like crystal in 
the bottom of the glass; decant the other part or the 
aqua.fortis, an<l wash the silver fnut· or five times in 
pure water, till His entirely cleaned from the aqua-fortis, 
drying it for use. It must be used with the waters of 
gum aud sugar-candy. 

A good white fot· water-colours, proper for miniature, 
is made thus: Take a pound of the sh1·ecldings of gluve
Jeather, and sleep them in water; boil them with twelre 
quar·ts of water, till it wastes to two; strain it through 
a linen cloth, into a well .glazed earthen pan; this is cal
led glue 01• size, an<l propel' to use with culou1•s in can .. 
die-light pieces; to know if this is strong enough, try if 
it is stiff', and 61·m under your hand. 

The glue being melted, reduce some white chalk to a 
powder, anti while it is hot, •dd such a quantity of tho 
chalk as will bring it to the consistency of a paste, Joi· 
ting it steep for a quarter of an hour; stir it witb a brush 
made of hog's bristles, 

In order to mai<.e this white brighter, add more glue. 
Be .:a1'ei'ul tu obsei·ve that .very layer is dr·y, before you 
put on another. Jf you work upon wood, you must put 
on a <lozcn; but six or Revrn are suffkient if your pa~ 
is thick. Afterwal'lls dip a soft brush in some watrr, 
dl'a111i11g it with yuui· fingcl's; rub the wurk with it, i.n 
01·t1c1· tu make it the smoother. When your brush ts 
full uf white, you must wash it again; and also change 
the \\ater when it is too white. Or you may use a wet 
linen l'ag, instt'ad of a hl·ush. 

Yellows. In some objerts there may be seen a shin· 
ing, Jikl that of gold, through colours of J"ed, blu1·, or 
gt·ecn, Such as ~ome Sol'ts of flies or beetles, and the ~a~ .. 
tharh:es. This gold or transparency may br. well 11111· 
tatrt.l by la) in!': soine leaf gold un the shaded Hide of the 
dra,,ing, ghing a HttlP to th<> light sirlr. 'l'o lay on 
lhe gold·leaf. pt't'SS it i~u1ooth and clos~ with cotton. after 
you haq• \\asht"J it with strong gum·water; but rare 
must be «·ken, that in laying 1n1 rhe gum, you tlo no& 
exceed the limits th1·11ugli wliirh )·nu would hau• ~he 
gold appear. lh this case, t!Jc gold is only to sbm 
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through the transparent colour, "·hich is to be laid over 
It. 

A• leaf-gold will n<>t rcceivo water-colours regulady, 
it is necessary to be p1·.1vided with wate1· of ox.gall, and 
witb this liquor to s11·,,ke ovet' the gold·lcal'; by "hi ch 
It will receivr any colour you are de:;i1·ous or la) ing over 
it, and will also 1·etain it. 

In some manuscripts there may be seen gold letters, 
which seem to rise above the su1face of the paper. The 
composition whil·h raises tlwm, i, made of vermilion aod 
the white nr an r~g, beaten to thr. consisteucc of an uil, 
and fixrd to thr pa1>l'r with gum·arabic; on tltis figura
tive letter, "ash some strung gum-water, wilh a camel's
hair penfil; lay on the gold leaf close with some cotton; 
and when dry, rub it again wilh cotton, allf.l bu1·11ish it 
with a clog's tooth, an<l it will appear as if it was cast 
In gold. 

There is also another way of working in gold, which 
iJ performe<l by shell-gold (but then it must be pure, aud 
nut thl\t brought fron Ge1·many, which tul'ns g1·ecn 111 a 
few day•)· Cover the shady parts with \'ermilion, be
fore you u;e this gold, and when you have rectified it 
with Rpirit of wine, lay it on; when dl'y, burnish it as 
•erort directed. 

In layiug ou this gold, it is best to leave the lights 
without it, as it will appear to a much gl'eater ad\·an· 
tage than if all the obJects were covered; but, (ll'OVided 
th• whole pe1•forance should chance to be covend, the 
•est way of setting it off, is to trace over the shatJy parts 
witlt gall-stone, 01· the yellow made of French benies, 
(of which we shall treat hereafter), heightened with 
mini um. 

Ojyel/ow.1 in general. Gamboge is, beyond doubt, one 
oftbe mcllowt•strnlu111•s nature has produced; it is of so 
mild a trmpcratu1·c, that when it is touched with any 
ftuid. it instantly tli.~s,•lves; so that, consl'quc11tly, it 
wants neitht•r gumming nor grinding; it i<o productive of 
a variety of the most a,~ree;\lJlc and pleaqant yellow tints, 
that fanry 01· a1·t could ever imagiw•; it will generally 
ahadt> itself, though somctiml'S it rt·quil·es help. 

G.111.stone is a Hry rich deep) t'llow, tending towal'ds 
a b1·own; it is t>xreetli11gly u1it•ful in many cases, nerd'J 
but littlP gumming or grinding, wol'ks free, but will not 
shade it•rlf. 

Jllr. B·•)IO says, if you cut the roots of berber1·ies, 
and put them into a strong lixh ium, matle of pl'arl-aslll's 
and water, from tlirm will proceed a ver·y agrt·eable 
1ellow. Thi• 1•x11el'iment has ul'ten been made, and as 
often attended ,.,.ith succrss. 

He abo gb rs an account or another fine transparent 
yellow, hJ bnili11g the root of a mulbel'ry-trec, well 
clean~rd, in tho f111·t·goiug lixivium. 

Yellow orhrc nrnkrs a very g .md pair )·rllu\\: and, 
bring ground with gum-waler, will p1·uvo extremely 
useful. 

Another •·ri·y usrful yellow, i• made by infusing the 
plant n•lancline in dear \\alrr, grntly prrs-.;i11git. atlding 
to thr lir11111r S;•mr alum.watl'r. lt•t1i11g it IJod. 

'l'lu• ,·irttw nf the nllow 4·x11·arfrd from F1·t•nd1 hcr
rie, is "io wdl know~•t tholt \\'l' wt·d onh ~:r1• titt• 1ii1·•·c·
tions fnr pr•·11a1·i11.~ ii: 111 ,, rp1art j,r th 111·1·ct>tlmg li:\i 
l'ium. b11il '''n 01111<·r1111f l•'rlllch bc·rrir'!;• fttl (it l· 1111'11' 

is of a li110 ~-t·lluw; ... t1··,i:i i• from tlir: ll'l!ow i.n·. 't'"'' 
""'' \l'l11•n r .111 ii jq tit ,..,,. llSt.. 'l'o Urn bcl'l'ics {IUL a plllt 

of tLc same Jixivium, an<l boil it till tlte liquor is •• 
strong as g_all.stones; with ~ hich .) ou rnay :,haJe :ui,y 
)'C'Jlows; tlus you may boil till it comes to a bro\\n, and 
will, with the addition of a little ox-gall, scnc tu shado 
tLe guld-lcaf. 

You may Jikewise make a yellow, by infusing saffl'Oll 
in pu1·e water. When this is steeped in rectilicd spirit 
of wine, there is nothing higher; but it is Hry apt to 
fiJ, unless it is high-gummed. 

A good yellow, for the i!lumination of prints, lll:l)' be 
extrat.:ted from the roots of gingl•1·; which mo\kc a gootl 
green, when mixed with transparent 'crdig1·isc. 

Those yellows called English and Dutch pinks, are 
made with F'rench benies, ground to a fine powtlcr, aml 
then boiled. 

King's yellow, a fine bo<ly-colour, is much used in 
beightrning the ochre for gold lace, &c. 

Orau,ge coTour. This colour is made of a mixtm·c of 
vermilion and gamboge, the latter most predominant, 
in which yuu have a serviceable colour in painting lilies, 
and all other orange· coloured llowers. Orpimcnt is like
wise a j>leasing colour. 

Reds. 
Reil lead, or minium, is a strong heavy colour. !Iii·. 

~uyl~ has gi~en us the following dil'ections for 1m·pa . 
rrng 1t: Put four ounces in a glass, to a <Juart of rain
water, and when it has been thoroughly stil'l'cd, puurofl' 
the water•; and by a frequ r nt repetition of thi~, there 
will remain at the bottom uf the glass a beautiful red, 
when d1·y, which is to be used with gum-watt.>r. When 
the colour has been thus prepa1·ed, you must not expect 
alwve twenty grains to remain out of four ounces. 

Carmine affords the brig-litcst and most 11c11fert crim
son, anc.I is the n1osl beautiful of all reds; for with thi'i 
coluul' and Jake you may make the shades as stron"' as 
you please. This colour should never be purch~sed 
~v~trt'. day light; fur if not good, it will but spoil your 

Lake is a tine tran~parcnt colour, not much inferior to 
ca1·min1·; but i~ paintin_g wi.th carmine on that part of 
the pnnt ?U \\ h1~h thr light 1s suppnsed to strike, lay on 
~he first tmt as light as pnssil>le, working it stronger as 
;~k~:ows darker, and touch it in the dai•ker parts with 

Lake may be bought at most colour-shops, ready lll'e
pal"l'd for water roluurs; but if you are dcsi1·ous of 
ma~ing i~ you~'Self, it is necrs!Sary to adhere to the fol
lo_,\ ang tlu•ectiuns: Havin~ prepar(•d a lixivi11m, made 
with the ashes of' vine.twigs, to three pi111s of it add a 
1rn11111I uf the best ground l..11·azil wood; boil it till half 
the lixivium. ~s evap(!ratcd; i;lt-ain it off; boil it again 
\\Ith llJC' add1t1Un Of loUI' OtlllCt'S of fresh brazil wood 
two ounres of cochinral, half an ounre nf te1·1·a m:ll'ita: 
am.1. a pint of fa~r wate1·; let it c\a1luratc a~ brfol't>; atltl 
hall an ounrr uf bLn·ut alum (rt·dun•tl to an impal: 11Lble 
powder), . a q11arl~1·. of ~ dr•~rhm 111' ar:-;cnir; tli-;.i;ofyo 
th er~ 1~1 1t,, by ~tl1Tm~ 1t "1th a stit:k ; ,, hen sdlleiJ, 
sti·arn 1t. ro give tins a body. l't1 1lu~c two ruttfr>.fish 
l.J'.111 1~s to a. 1urndc1·, and p11ttin~ it in, let it <Ir)' ll+·;:n·rlv 
h11.ntl. it in .1 q1~a11_tit)· of foir w.1'l'I', in \\lwh , 011 m.lY 
lt·t.,1t.st~l~I~~ 'itra1.111tyu·o1gh a r.lotii, and 1 iakil;,~it into 
~t 1~~a~·~~~b, set tt b) tu1· lbc, altt:r th,;-iu~ it 011 a picrn 
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Jr vou wn111<1 have thi• lake redder, add somr of the 
juin·.of a 11•·11n 11; and to ma'ke it tlrrpcr, add oil of t~u·tar. 

A not lier l:tke: Boil the <ihreds of superfinr srarlet dnth 
in a IJe niaflc of the ashes of burnt ta1·tar; whrn sufficirntly 
boil rd , add some ruchinral, powdered mastirh, and rorhc 
a11nn; IJoil this again; \\ h1le it is q•iite hot, strain it 
tlifr1 ,1~h a ba.g srvcral timt'~. The first timr, th~ ~ar;
must br ~trainee! from tnp tr> hottom, and the 1·rma111111g 
gr"1'1S matter bl'ing 1aken nut, let the hag lw \\di \\ashed; 
aftl'I' fliis. strain tht• liquor thro11,i;h the hag again. and 
yu·1 will ti11d a paql t> l'(' ntaining 011 the sides. which di
Yill · into smal I rakrs. and set by fi.11· use. 

Anulhrr lake: Steep fou1· ouncrs of the hrst brazil 
wootl ia a pint and a half of the fi1wsl distiJlr1I vinq.;ar, 
for three wi•rks at least, though the )()ng+•1· 1t 1·t·main!i the 
bettt•1· it is; c;;Pdhe thr "11011· in baltw11111 ma!"ire. till it boils 
up lhrel• 01· funr timec;;; let it "rttlr fol' a t1ay 01· two; put 
it to an ounce of powtlrJ't•d alum. aud into a clran pan 
w111i tlw lic1uor; let it rrmain f,,,. twenty-four hours; hrat 
tfp• rompnsition. anti stir jt till it is mid; wht•11 it has 
st uHI about twrlve hours. !,ll'ain it, and add twu cuttle. 
fhll honrs, pn·1M1·e<l a'i before. 

A liquid colour ol' a vr1·y gnod rrimson, i'! made as 
folln\\S: In twchc ounce~ or pale stale bl·r1·, boil um· ounce 
or grouml brazil wood, till thr rolour is as stl'ung a'! JOU 

tksin; strain it thl'ough a linl'll cloth, aud lwt1lr it up 
for 11~t'. If yon want to b1·i11g this colou1· ta a hotly. take 
some tll'ied ox.blood, reduced to a powder, anti mix it 
.,.,-ith the colour. 

Wr havr the following dirrctions from Mr. Boyle, for 
exlrading :i. finr crimson from tlie beJ'l'y .IJcaring spinach, 
which, being prrsst"d, affords a nry ag1·ct"ahlc juice; to 
which atld a fou1·th pa1·t of alum; boil it, and whrn cold 
it is fit for ust>. 

Or you may rxtract a ve1·y bcautirul red from the red 
brct-1·oot, 1Jak1·d '"ith a little strong vinega1· and alum: 
when cold 1t is fit for use. 

AnothC't' way to make a crimson: Put twenty or more 
grain-. of b1·11ised co<'hineal into a gallipot, \\ ith as many 
drop'-1 nf thr lye of tartar as will makt' it gh·e fourth its 
colnnr; add to this mixture about half a spoonful of 
\\'atrl'. 01· more, and you will have a vrry agrerahle 
puq1lr; rrdHring some alum to a very fine imwder. put 
it tu tlte purpll• liquor, and JOU "ill have a beautiful 
crimson; st1·ai11 it through a fine cloth; use it as soon as 
posc;iUlr: for though tins is a colour whkh, if soon usrd, 
looks extremely well, yet by long stamli11g it is subjrct 
to tlrrav. 

Jncli~n lake is far superior to any othrr of the kinrl, 
for thr d<<'P shatlc of rerls of all kinds, and works as 
frl'C as g-ambogf':. Thr brst is b1'Dl1glit fr1~m Cllina, rn 
pfJts, and has thr apprarance of 1·aspl.Jerry-p.m, but \Cry 

bittrr to the taste: 1t J'l''Jt1irrs no gum. 
Purples. Take eight ouncrs uf logwood, a pint of 

1•ain watrr, ancJ au ounrr of alum: infusr it well over a 
elow fhP, in a wrll glazrd pan 01· pipkin, for alJnut b\rnty~ 
four hours: add a qua1·kr of an ouncr of gum-araliir. 
)rt it sta111l fu1· a wr1·k: slraio it th1·ough a )Jiecc of fine 
d\1th. Kerp i1 <'111se, or it will mould. 

Or you may makr a redd4·r purplr, by a<lcling to ono 
eunce of the ab•n•·· four •rn1u·1·<.; nf l.H·azil wo•••I, and a 

.Ji'!I of atale beer, builinio it till the liquor is as strong as 

you <lrsire. It may ho made darkrr, by addini; MOl'I 
logwl')oil. 

Tl1r rirhrst pul'ple is math~ by bl1~1111iug rarmint· and 
Prusi;;ian blur. or indigo, to what ~liac\e ~nu plt'a!tt. 

Blues. Cltramarinr is the bt·st and hl'igl1ti·1't hint. 
Prrpat•t• it b) heating six OlllH'f'S ur thr lapis lazoli fill it 
is 1•Pll; cool it in strung \ inrga1·1 gr'.11d it \\j1h a !illitne 

and mull r r· to :rn impal1Jablr pt.nnlrr; 1 l1rn make a rom. 

~~~.i~:~ ;1" t ;:~r~<·~~.'~~:.~: i ~~: :.1111:)11·~:; ~··,~:~ '~~ ',; 111~·";!,~~; ri:: .~::::; 
a slow fii·r till it is near lJuiling; pour lill'm i11lo a 11:ua 
\Hll glazr1I. This is ralkcl thr pttstr of ultrama1·i11e. 
Thr lapis lazuli b<·ing 1n·t·1mr1·cl. ad1I to it Kn rqual 
q11antil) of tl1r pastil. 111· pasrt•; 111ix tlwm tngd!in 1 0• 
r·ouglily, and IN thrm nma111 twelvt• hout·R. T11 t•xtrar.t 
thr ult1·crn1al'i11c from 1hr paRtr, pour cl1·a1· wat1·r 1111111 

it; on p1•t•ss ing tlll' pastr with ) 7'1111· harnls, 1h1• 11ltr-a1ua. 
rim· \\ill ('omr uul; for its l'f'f' ••ption, plan• a gl11ss tumbler 
undr1·.) out· hand; lf't it st· If le in this watrr till llie ul1ra. 
mat·inc sinks to thr hottom. 

If thr colour !-lrrms foul, rlranS(' it thus: Di'l!lulve 
somr tarta1· in water: atld as much of it to th:• uJtrarna. 
l'inr as \\ill ro\•erit; Id it staru) twrlvc hours; wash itia 
warm water, antl you will have you1· rnlnur \\'l'll rlariRtd 
anti prrrrct ly rlran. Let ~·our ultrama1·inr be of a J.ig~ 
colow:·. anti well ground. 

Nrxt to ultramarine in brauty, is Pl'nssian blur: but 
it tl1ll'S not g1·ind kintlly with \\att"r, on acrnunt of its 
oih sulJstanrr. 

Blue bice is a colour of a vrry good body a111I ft,1q 
very ag1·reably in the pencil; was it arcortliug to the 
rulrs laid down for uJtr·amarine. 

Blue vertliter is a very bright pleasant blue, or a good 
?od) '.and_ wo.rks wrll when g1·ou11J "ith g11m.water. It 
1s a little 111d111ablc to, and makrs a \'Cl'Y good grttn, 
"lien ground with gamboge, 01· Frcn('h IJer'l'ies. This blue 
is mostly used fur a sky, 01· a garmrnt. 

Santlers blue is extremely sri-vicrablc in the shading 
of ultramal'inc, \\.here no very dark shadl•s appear; when 
they do, you may atltl a litnc indigo to it. 

Litmus is a very agrerablc blu•. To prepare it, take 
a quart of small-berr wort, in which boil two ounr.rs or 
litmus, till the colour· is as ~trong as you requirr; pour 
the liquor iuto a glazetl pipkin, and it will soon congeal. 
Sec AncmL. 

Indigo is the darkrst blue, is a soft free colour, and 
runs vrry warm in the pencil~ it nquirr8 tu be well 
washed and ground; and u1ay br made dnrker or lighter, 
by the adrtitinn of more ur le-,s gum-water. Care is re
quirrd in using this rolour; for, as we before l1inted, its 
1·1inni11g so free may be a means of deceiving the student, 
and prove too dal'k fur his pur•pose. -

Mr. B"JI<· has given us the following clirertion• for 
making a H1·y finr colour of tl1r blur lraves or rur: by 
)JJ'e'ising, bruising, and inrusing h•11h !rave~ an1I juirr in 
purr \\ ate1·, for a fortnight, wa"ihiug tlit·m eve1·y day, 
incorporating them nnd thr "att•r till thry btromr a 
pulp, Jetting lhrm tlry gradually. Tl1<•so will proclurr an 
exrellrnt blur fu1· shading. wl1irh runs frt•e in thr µenril; 
put it into till' p1l\\der of gum.aralJir, \\hirh will hr a 
ml'ans of maki11~ it ket'p; add of 11 11· ~um as }OU would 
han:. it m111·r nr ltss stiff in \\orkin~. 

A fine transparent blue (from the preceding author), 
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fi!ual to a tint o ultramarine: The Dower from which 
tb1.; 1Jl·1c is rxtt'al" ell, i'i llu· centa.uria cyan11s, or blue 
~u1·nl)llttle, p·1ss1'<:;'icd of lwn blues, the outer leavl's be
in; light. an1l the inttr1· dark; the latter is hrltl in pre
frrenn•; pick b1Jtli from thu buttnns and rasrs in ""hich 
thrl grow, tlw sa.nll~ day they WCl'e ga~hcl'ed. Uaving 
pr.-.'1rnn·d a quantity or tile middle Ir.aves, press out as 
u1urh juir.r a'i pos'iiblr; with the addition of a little alum, 
)WI "ill bt• pnss1·o;sr1I of a fine, duralJlc, transparent blue, 
lit le i11frrior tu ultramarine. 'l'hc 1n·ocu1·ing of the flow
e1"i. and tile JH'f''i'rnre of the juice, should be done with 
all 1111.-.;.o:.iil.1llj .-x1w1\ition, lest the finwers should lose their 
pt'1·foctin11. It has brrn thought by somr., if the leaves of 
tht>se ft1Jwe1·~ Wl'I'(' cured as tl1osc of saffro11, there would 
pr.,~rcd rrnm tlwm a murh greater quantity of colour, 
from \\ hkh might be pre8Sl:'d more tincture than when 
fr1'sh from the Jh·ld. fn curing of earh it would appear, 
that each time the C'akr was turned, the flowers would be 

1 
darkrr, till !IH'y become a dark blue. Great care is re
q iirt•d in this ope1·ation, tl1at the fire is kept very con
stant autl gP11tlr, that the fl .nvers may nut be scorthed, 
whirh will be an incontestable way of bringing the flnw
e1·!t to pt'l'fectien. 'l'liercfore, to put this operation in 
txt>cution, a kiln must be p1·ocured, as for curing saffron, 
tlw to1> of which is to be covered with hair-cloth; upon 
this l.iy several sherts of paper; afterwards a parcel of 
the innrr leans nf the Dowers, two or th1·ee inches thick, 
pr··s.:ii11g th('m cloc;c, an1I sprinkling thrm with gum-wa
tr~: afrer which, a small charcoal tire must be made in 

~~:. ~t:~n~=~e3~it~1~~~~~vu~;~:::s t~~ ~~~~~~ ~~7d t~pi10~.:~: 
wiLh a small wright upon it; aftr1· a few minutc.c;, the 
cake is to l.Je turnrd; wlu.'ruit is placed, take off the up
per P"Jler, sp1·inklc the cake again with gutn wat.e1·, lay 
011 the I.ward a wci,r;ht ac; before for a fc::w minutes; anti 
so rc11eat the tu1"11i11g and.sprinkling scvnal timr)oj, till 
the cake is unltctl, and of the thickness of a cake of 
Hffrnn. 

Blacks. The protJCt' blacks for water-colours arc as 
Culluws: 

Jvo1·y-blark, whirh is prPparrd in the fullowin.~ man
l"r: Let tht" ivory-IJlark bl• thoroughly g1·01111d. aml tl1t>re 
l\'ill 111\tu1'itlly j·•l''U'l't•d fr 11m it a li<1nor of an oily sub. 
1t1lllt'l': mix as 111.1 11 111 it ;:Swill 111 ;1 kt• it wo1·k fn'rly 
i11 tht• pencil. H ha"' a ti w 3'1u ....... an J is rxtrcm1.: ly bCl'

lkra!Jle i11 painting of shi11i11.~ ohj(•ct-.. 
Thn•e i'i a1111tltrr \ t•ry at-;1•r1·ahlc anti m;rrul Ular·k, ra). 

lrd Kc·atin~')oj ULt<'k. which rn.1y be had ac: mosr colour-
shups 1·rad)·Jll't•parctl. . 

lntlitrn inl\ is a 'cry gnotl Wdck, ancl of p;reat st»l'\'ire, 
~q, it .may IH• laitl on to any 8liatl1•. and "1i1J alway~ shade 

n ... ~!.~;;:~. \\ 1~~11\_'~;~'~\1111:8 1~ i;0~~,~::~\.~~~~1~·~:~. '~'~~·~' i1~~~~lr, 
an~ the l.lrst f.;Tl' t'll f\11 watr r-r11lu111·8 our~~<' affo1·ds, 
hl•111gof ng111n111) ~11h"itanrl·,a.ud dilutin.~rasi!) in water·. 
ll IH'•1durt•s an t•11dl1· ... s va1·irty ot' ti111s. nml has tLe ad. 
lantage ol sll;uling it.•u•lf. In p111·t!Jasing this c11l1n1r. 1·e. 
llH'mbt"r l'J ob"'l'l'\4' that it looks Vl'l"J black and lirig-ht. 

A 'Ira or a1·tifirial '4'1't'i ' IJ, Ji 111a!l 1• lly mixing indigo 
and~llJl·f.;l't'l'll, \\ldd1 m~y lie 111ad1· darker or liglitrr by 
ad 1l111,t; mc•r1• 01• k~~ in!l1gn; 11 j..., il \'t•t·y SCI'\ kr,tl}ll· rn
Llw·, ea•ily "u1·kcd, aud p1·od11c1ivc of many tiuts. '!'bis 

colour. as well as sap-green, sl1ad es itself. The iudiga 
must lie well groun<l before. you mix it. 

Auother is made \\ ith indigo and gambogc, well 
ground tugrther, extl'emely useful in painting of trees. 
g1·ass, vrgt'tables, &c. "ith the ad dit ion of sap-green, 
it is very seniceable in flowers, and shading in of gar
ments. 

A transparent g1·cen is made by mixing \'erdigrisc 
an<l yc!Juw to val'ious tints, by lc:ning either pl'edumi· 
nant. 

Browns. Burnt and unburnt te1Ta dr Sienna, are tha 
wannC'~t browu fol' front gr·ounds, dead Jean~s, &c. work 
very free, an<l arc of ge11c1·al use. 

llist!'e is a good and s e l'vi c~able colour·. Tlie best 
sort is very b1·ight and close; as it iH a colour ditlicult to 
wo1·k of itself, mix a littl ~ Spanish liq1101·icc with it, that 
will meJlow and take off its liarslmPss. It must be well 
ground; and the higher it is gummed, the IJetter fu1· use. 

Spanish Jiquol'ice is allowt'd, by tile best maste1·s, to 
be productive of a gt·~at ''aridy of brown tints, of a very 
agreeable culuur; it will 11ot shade itsdl~ but work3 as 
free as any gum-colours by dilutinf{ it in fair \\ater. 

A bruwn mixture is made by inco1·po1·a1ing sap-,i;reea 

~t~s c:r~~;~~; .. ~~~~~1~!1;f s!~v~:et~·:1~''f ~11;:~fi1:i~11~ ~~~~;,~~ 
in watt'r-colours. 

Auuthcr, lJy blending vermillion an1I bistre thorough. 
ly; the lJist1·e must Lie extrnmely wcH g1·ound brfore .)Oll 

incorporate it with the vermillion, and it wilJ lll'oduce a 
very good brown. 

IJirectionsjor p1·epa1'ing the following mixed colo1tr<. 
Jlsh colom·. Ccruse, Kea ting's IJJack, and white, shaded 

with clie1•ry.stonc black. 
Bay. Lake and flake white, sl1alled with carmine; bistre 

.rnd Vl'rmillion, slladC"d with blatk. 
Clwngtttble silk. R"d lead and masticot-water, shaded 

\\ ilh sap-green and vcrlligrise. 
.finother. Lake and yellow, shaded with lake and Pl'11s

sia11 blue. 
Cloud colour. Light masticot, or lake and white, shaded 

"1tl1 blue rertl1ter. 
.llnothe.r. Constant white and Indian ink, a little ver

m1ll11rn. 
.ll11ot!w1". White, with a little lake and blue verditcr, 

makes a very agreeable cloud-colour, fo1· the part ucxt 
the horizon. 

Crim.son. Lake and white, with a little Vf'rmillion, shadod 
"ilh lake aud carmine. 

Flam.: colour. Vermillion antl orpiment, heightened witl! 
\\h1tc. 

JJnot!ter. Gamboge, shaded with miniun.1 and 1·rd . Jead 
Ji'lesh colour. Cen1se, red lead, antl Jake, for a sw"rth; 

t'om µlexion, and }'ell ow ochre. 
JJ.notlte1· • . Cun~taut wl1ite aml a little rarminr, shaded. 

\V illi Spa.11isb l1qunrke, wa~hrtl with carmine. 
Frc11cli green. Light pink an<l Outch bice, shaded witlt 

gl't'l'h (Hilk. 

Glass g1·ry. Coru,., with a litle blue of a.ny kind. 

ll~~; . ~~~1t;·bla~t<~shcut, ochre, uml.Jcr, cerusl', aud chcr

Lead colour. [ndigo and white. 
Light bllle. Blue bice, heightened 11 ith llake "bite, 
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Jlnolher. Blue verditer, and white or any sort, well 
ground. 

L ii;ht green. Pink, small, and white. 
,qnother. Blue 1•crdito1· and garnboge • 
• 2notlwr. Gamboge and verdigrise. The chief use of 

this green is to lay the gl'Ound-colours for t1·ees, fields, 
&c. 

Lion tawny. Red lead, and masticot shaded with um· 
her. 

JJfoney. Lake am! white lead. 
Ora11ge. Red lead and a litte masticot, shaded with 

gall-stone and lake. 
Orange tawny. Lake, light pink, a little masticot, 

shaded with gall-stone a111l lake. 
Pwrl colotir. Carmine, a little white, shaded with lake. 
Popinjay green. G1°f't'n and masticot; or pink an<l a little 

indigo, shaded with indigo. 
Pnrple. Indigo, Spanish brown, and white; or blue 

bicc and lake. 
RtLsset. Cher'l'y -stone black and white. 
Scarlet. Red lead and lake, with or without vermillion. 
Seag1'een. Ilkc, pink, an<l white, shaded with pink. 
Sky colotir. Light masticot and white, for the low1»st and 

lightest parts; second, red ink and white; third, blue 
bicc and white; fuurth, blue bice alone. These are 
all to be softened into one another at the edges, so as 
not to appear harsh. 

_ Sl<y colo1£1' for clrapery. Blue bice and ceruse, or ultra
marine and white, shaded with indigo. 

Straw coloiw. Masticot and a very little lake, shaded 
with Dutch pink. 

Violet col01w. Indigo, white, and Jake; or fine Dulch 
hire and lake, shaded with indigo; or litmus, smalt, 
and bice, the latter most predominant. 

Watei·. Blue and white, shaded with blue, and height. 
ened with whitr. 

.1nother. Blue vc1·11igrise, shaded with indigo, and 
heightened with white. 

' Directions for using the colours. 
Your penrils must be fast in the quills, and sharp. 

pointed (after you have drawn tbem through your mouth), 
not apt to part in rhe middle. 

Bet'o1·e you begin, have all your colours ready, and a 
11allette fo1· the conveniency of mixing them; a pape1· to 
lay under your hand, as well as to try yiiur colou1's upon; 
also a lai·ge brush, called a filch, to wipe off the dust 
from them. 

Bein,i; prepared acrording to the foregoing method, 
1wocecded in your painting; which if a land8cape, lay on 
first dead colours freely all over yaur piece, leaving no 
part uncoverrd. 

Having laid your dead colours, begin next with the 
Jiglttri· parts, as the sky, sun-beams, &c.; then the ye!. 
Jowi'h beams, with masticot and white; next the blueness 
or the sky, with blue verditer alone; for purple clouds, 
mix only lake all(] white, making your colnul's deeper as 
they go upwards from the horizon except in tempestuous 
skir s. The tops of distant mountains must be worked 
so faint, that they may seem to lose thcmselvM in the air. 

Bring your colours forward as your distance decreases: 
painting your fhst ground next the horizon, dow11wards, 
or a 1.Jlucish sra-gr(•en; and as you advance fonrard, of 
a darker green, till you come to the fore-ground itself; 

which, as it is the darkest part of all, with dark green, 
wnr"ked 111 such a mauncr a& to gi' e the appearance of • 
slH·ubhen. &c. 

lu pai~t.in.; trees, having first lttid a \'<'l'digrisr gr·een 
for a dead colnur, prort·e<l \\ilh working it so as tu gire 
a leafy appeal'ance. B1·ing some of) nu1· lt•avrs fur~·ard 
with m•\Sticot and wllite; for the tn111k, wn1·k the hown 
with sap-green; if you should intl·otlurr oak-tr-rrs, lay 
on some touches to expl'ess leaves of ivy twint·d about it, 

All indistinct objects ai·e to ile made im11erfcct, as they 
appear to the eye. 

In painting flesh, the following are the best direction9 
fnr preparing your wm·k su as aftc1·wal'ds mo1·e readilr 
to 1wodure the effects of colours sreu in 11atu1•0: 

Take flake -white and a little lake, blend them toge. 
thrr, and with that lay the groun<l-rolour; tlrnn shade 
w~th 1·eJ-oclrn-:, fhen~ .. stone b.lack, Hntl a little lake, 
mixed together, tourhmg the hps. cheeks, &r. with a 
tint of cal'mine, and heighten the flt>sh with white and a 
Jitlle carmine. Rr>member that you are nevei· to heightt'n 
it with pure white, which will always gi1·e it a cold 
appearance. 

The peculiar mana.~ement of tints in the representation 
of other va1·iouskinds ofoUje:;ts, suC'h as animals, ftuwtrs, 
fruits, &c. will require some attention from the student, 
but is unnecessary to be given here in drtail, as prac. 
tice will soon instruct him in all that is requisite on this 
head. 

It may be recommrnded to the student in general, 
'"hatever is the subjrct uf hi.':i (frtnviug. not to finiiib any 
one par·t first, but ti) work up t'\'t:'l'J pa1-t grndually alike, 
until lie- finds nothi11t.; wanting to complete thr whole. 

\V\it>. rtw l' hr la) s 1rn ~tro11g touches. he must lrn rare
ful in thusf' pl.lrl·S lo IJl'ing up his wo1·k to an rq11al 
roundnr~r; r.11H.l strr·ngth, tt•1111n-ring and swt•f'k11ing the 
colnurs with a sh~11·p1.:·1· penril than the fi1·st, tJiat no lumps 
m· harsh edges may bt• 11'1'1, but that thr shadows may 
all lie rlisprrse<l, soft and smooth, and gliiling gently in· 
to one a11othe1·. 

'l'hr occasional roughness of your work nerd not dis
coul'age ynu: f1Jr it i~ eai;ily r-J11f'teued by dt"grres, with 
other tints and shadows; obsn\'ing unly to swertro, 
mellow, and heighten them, accoriling as the light hap· 
pens to fall. 

A method has been lately discovered of combining the 
effects of water-colours with those of crayon.paiming, 
by means of wax era) ous. It is an ingrnious and 
pleasing mode of practirr. See W •X CanoNs. 
Vllriou.s receipts for the use of those who paint in wattr· 

coJ,om·s. 
Boil two ounces of thC' brst anll clearest glue, witl1 one 

point of clear water, and hall' an ounrr of tlir finest rucbe
alum, till dis•olved. This is a very serriceable liquor, 
with which you may tcmpt·r .hose colou1·s intended for 
sky, as it will p1·Pve11t tht·m from cracking. 

To make a solution nJ gu111. Dissolv<' an ounce of the 
brst white gum-aralJic, an<l half an ounce of double re
fined sugar, in a quart of spring watrr; strain it throug~ 
a piece of muslin, then hottle it olf fo1• use, keeping ti 
free from dust. 

.8nother meth&d. Take the whitPSt sort ofgum-arabi~, 
bruise and tie it in a piece of woollen cloth, steep it ID 
spring water till dissolved. lf too still', wllicll t. knowl 
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by the shining of thr .colours, add more water; if too 
weak, 11111n· g111n. \V1lh this water you may tcmpe1· 
most of )CJUI' rnlours, w~in,i; surh a quantity of it, that 
the nllour~. wllf•n dry, Ltcing touched, will come oft'. 

To keep thejliesjro111 your work. Having prepared yonr 
gum-watl·r acco1·drng to either uf' the prec-eding rli1·ec. 
tiuns. at.Id a little roluquint11la, which, if your perform
ance should be exposed, will keep it rrom being damaged 
by the flies. 

To prepa1'e alu..m.-watcr. Take four ounces of rochc
alum, aud a pint of pu1·e spl'i11g water; boiJ it till the 
alum is thoroughly dissul ved; filtre it through blottins
paper, and it is fit for use. 

Bt·l'ore you lay on the colours, take some of this water 
hnt, and with a sponge wet the back of th<> paper, whid1, 
if not good, must be wetted three or four times. This 
will nut ouly prevent the sinking of the colours, but will 
also keep them lh•m fatling. and give an atl<litional 
beauty and lustre. llt·memher that the papel' mugt be 
dried ead1 time l>cf11' t' you wet it again. 

To make lime water. Put some unstacked lime in a 
wdl-glazed pan; cuv 1: 1· it with pure watrrone inch above 
tl11• lim1·; let it rr111ain s • for one dav, then strain off the 
wakr, aud kr1•p it f'11r 11SP. By the.means of this water, 
you may fha11,i;t' sap-g1·N•n into l>lue. 

ou~:e 1::~~1~·a~I. ~;~1i;~il~:~~ cj{:a~e~;;t~:.h;~~ o~~e;l~y~a;:ra~~ 
off' tl1e waler as rlran as possible; this infusion will 
prove cxtr~mely se1·vice-ahle i11 many colours, pa1•ticu. 
larly b1·azil wood, to which ir \\ill give an aLlditional 
beauty and luRtl't'. 

Tu· 1·ccover decayccl colo1<rs. Take double distillrd 
rosrmal'y Wii.tn, 01· pu1·1· es!'!PnCc of' l'nsemary, and with 
a f~.w dt·ops tempe1• )0111· rolours, which, h41Wt.'\' tH' clrad 
or faLletl, \\ill 1·1•c·nver tla"i1· primi1ive brillianry. This 
essC'nC•' will p1•1•\1 t•11t thl· hubbies which aL't; troublesome 
in g"l'iniling wliit1• ro11l 11mbf'I'. 

Jb ptepn1·e a liqnicl goltl for 'VClliim painting,fans. etc. 
Having 1u·ornrl~ 1 \ so111t• qf tht• fim·st lraf gold, g1·incl it 
with 'itrong gum-watC'I'. adding more. gum-water as you 
&er 1·rq11iCJit1•: when thr11•0 .;ghl} g1·uunLI, temper it with a 
smn.11 quantit.v of mC'l'rury s11Ulirnate binding it in the 
shell with a Jittlr diss•1lvetl gum; sp1·ead it equally over 
th<' shPll, and use it with fai1· wate1· only. 

~l1 liq1iicl sifrerfot tlie same use. The manner ofmak
in~ this is 1ht• samt· a-=- that of liq11id guld, only remem
brrii1g tn trmJlf'I' with ghtire of rggs, and not water. 

1o make the glaire of e~gs. Beat the whites with a 
sp,1 ·n till thC)' 1·isr in a foa.1n; let them stand 12 hours, 
an1I tht>.V will bl' C'lnritiPtl into gnorl glaire. 

To 1·eco-vcr liq,.i<l sil"ve1· that has contmcted 1•nst. If 
your sih•1._•r b1•cnmrq 1·usty, ro\'er that pal't of the pcr
fornrnnce with the juice of g111'1ic, which will recover it 
elf··1·t11allv. 

To mahe a sin!fle ground to lay sil;;er Ol' golcl ·upon. 
Tokr thr new shreds of pa1·rhm,•11t (they bein.i; prel'et'a
bl" to p;l,,vr-lealhrr) buil thl'rn in a qua1·t of spring-wale!' 
till rn11-111mC'd to a pint; st1·ain the size from the shl'eds, 
anll pnl it into a wrll glazt"t1 pan; use it befot•e it is 
ruld. DA careful. wht•n yo,1 lay on your silver 01• g1)ld, 
that yn111· 8iZI' i'i 1111t Ion moist, nor tu•) llryt for in either 
case you will be in danger of impairing your perform· 
anrr. 

tClB 

WAT 

The rnetliod of making size for candle-light pieces. 
has already been described. 

WATER COURSE. A water-course does not be
gin Uy prescription, nor assent, but begins 1.•x jurc natu
l'ro, having this course naturally; and cannot be tliYcrt
ed. 3 Buist. 340. 

WATER:\1EN. In London the lord mayor and court 
of aldermen bave much powe1· in gove1•ni11g the company 
of water-men, and appointing thl" fares for plying 011 the 
rher Thames; and justices for Mid<llesex, and other a.d
jni11ing counties, have also power to hear a11d determine 
offences, &c. See 10 G. II. c. 31. 

W ATER-SPOUr, an extraordinary <'queons meteor, 
most frequently observed at sea. It is a tl'11ly formidable 
phrnomenon, and is indt"e1l capable of causin,g great l'a
vages. It commonly begins by a cloud, which appear.ii 
very small, and which ma1·iners call tile squall; which 
augments in a little time into an enormous cloud of a cy .. 
lind1·iral form, or that ol' a reversed cone, and produces a 
noise like an agitated sea, sometimes emitling thunder 
and lightning, and also large quantities of rain or hail, 
sufficient to inundate large vessels, ovet•set trees and hou
ses; and every thing wlticb opposes its violent impetu. 
osiry. 

These water-spouts are more frequent at sea than by 
laud; an<l sailors are so convinced ol' their dangt·rous con
sequences, that when they perceive theit• approach, they 
frequently endeavonr to break them by fi1·ing a cannort 
before they approach too near the ship. They ham al
so been known to commit grl:'at devastations by land: 
though, where there is no water 11rar, they generally as
sume the harmless form or a whil'lwind. To enable the 
reader to understand their nature, we shall preface the 
different theol'ies by a short descl'iption of one of these 
wondrl'ful appearances, as given by the celcbrnted M. 
Tournefort in his Vnyage to the Levant: 

"The first of tfH'se," says this traveller, "thn.t "'e 
saw, was about a musket-shot from our ship. There we 
perreived the water began to boil, a11<l to 1·ise about a 

~~~~ =~~;: ii~~ 1:~;~~~1~~~\~~te~e;~~~g;~a~~~'~r~ \:11~~~!~'~! 
such as might be imagined to come from wet straw~ be-

~c~i~~1~, ~~~!1~~1~~ c~t!:z;~rr!~t 1~~:~;d a a~o;tdt~~a~0c1~1: 1~~~;~; 
at the same timr, with a hissing noise, like that of a set·~ 
pent: sho1·tly aftrr we pe1·ceived a column of this smoke 
ri~e up to the ~l{~uds, at the same time whi1·li11g about 
with great rap1d1ty. It appeared to be as thick as one's 
fl11ger; antl the formrr sound still continued. "rlicn this 
d1sappea1·ed, al'ter lasting for about cigl1t minutes, upon 
tum111g to the opposite quartet· of the sky. we pcrcrived 
another, which b.t·~an in the m.anncr of the fnrml'r; 1)1'e. 
strn~ly '.tfter. a thmJ appeared ~n tl1e west; am1 instautly 
besu.Je it still another arose. fhc most distant of these 
three could not be above a muskct-.:shot fl·om the ~hip. 
They all continued like so many heap., of wet straw set 
on firr, that continued to smoke, and to make the sanm 
uoise a~ before. We s~on aft~r percei\•{'tl each, \\·ith ita 
~·cspcct1ve ca.nal, mounting up 111 the r.luulls; and sp1·ead-
111g, whe!'e it touched the cloud, like the mouth o( 
~trump.ct; makinf?a figure, tu express it intdligibly, a~ 
~f the tail of an anunal wa. pulled at one end by a weight. 
fhese canals wet·•; of a whitish colon!', anti su tin0 ctl, as. 



WAl'ER-SPQl!'rs. 

I snppooe, by the watel' which was contained in them; 
for, prt·vious tu this, they were apparently empty, a•'d of 
the roluur of transparrnt glass. These canals were not 
str~iglit, but hent in some parts, antl far from bring per· 
pemlicular, lrnt rising in their clouds with a very inclin· 
cd asctut. But \\hat is very particular, the cloud to 
whirh one nf tbem was pointed happrning to be driven by 
th1• wind, the spout still continued to follow its motion, 
without being bl'oken; and passing behind one of the 
othrrs, the spouts rrossrd each other, in the furm of a St. 
Anclr·t·w's cross. In tl1e beginning they were all about 
as thick as one's finger, rxrept at the top, where they 
WeJ'e broadrr, and two of them disappC"ared; but shortly 
afll'r the last of the three increased con•iderably; and its 
eanal, which was at first so small, soon bcrame as thick 
as a man's arm, then as his lrg, and at last thicker than 
his whole body. We saw distinctly, through this trans
parent body, the water, which rose up with a kind of 
!piral motion; and it sometimes diminished a little of its 
thickness, and again J'esumcd the same; sometimes witlen· 
ing at top, and sometimes at bottom; exactly resembling 
a gut filled with watrr, prrssed with the fingers, to 
make the fluid rise or Call; and I am well co1winced that 
this altcratio11 in the spout was caused by the winll, 
which pressed the cloud, and compelled it to gh•e up its 
contents. After some time its bulk was so diminished as 
to br no thickrr than a man's arm again, and thus swelling 
and diminishing, it at l~st became very small. In the 
end, I observed the sea "hich. was raised about it to re
sume its level by degrees, a11d the end of the c~nal that 
touched it to become as small as if it had been tied 
l'Ound with a co1·d; and this continued till the li1;ht, 
striking through the cloud, took away the virw. I still, 
howcvrr, continued to look, expecting that its parts 
would join agaiu, as I had before seen in one or Oie 
otbc1·s, in which the spout was moro than once brokru, 
and yrt again came together; but I.was disap1Jointed, for 
tJ1e spout ap1)Cared no more." 

Whit'lwinds and water-spouts are by the majority of 
philosophel'S refc1Ted to the same origin, but some have 
endeavoured to account fol' them on electrical (ll'inriples. 
They observe that the efiluent matter proceeds from a 
body actually electrified towards one which is not so; 
and the afil.1t·11t mattel' :µruceeds from a body not elec
trifi<'<l towa1«ls one which is actually so. 'fhi>se two 
currents ot'rasion two motions anal1lgous to the elecb·i· 
cal attraction and repulsion. If the ('Ul'l'f'Ht of tlte Cf

:ffoent matter is m11rc powel'f.11 than the affilH'nt matter, 
which in this case is composed of pa1·tidrs exhaled from 
tfJe earth, the particles of vapoul's which compnse the 
cloud are: attractrd by this rffiurnt mattc-r, and from the 
cylimll·iral column, called the descending water-spnut; if, 
on the contra1·y, the aftl ient matter is the sti·onge'it, it 
ntfraC't8 a sufficient quantity of aqueous pa1·ticles to form 
gratlually into a cloud, and this i'i common!\' terme:d the 
ascrndiug water-spout. It is farthe1· oUscrved of warer
f!J>1rntq, that the convergence of winds, and thPir conse· 
q'1<'11t whir1int;' motictn, \va"I a principal caw~·· in pro
d11ci11.i; that effect; I.Hit tht•rc are appearan"rs wl1ich can 
har·clly br solved by supposing that to he the only eause. 
'J'hry often vanish. a1HI presently appear again in the 
same plare: whitish or yt·llowish flames har" sometimes 
been secu moviug with prodigious swiftness alwut them, 
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and whirlwinds ore 01'se1•ved to electrify the apparatus 
very strongly. 'l'he time of theil' appearance is gene. 
rally those months "hich are peculiarly suhjcct to thun
Uer-storms; and tlwy art> commenly prccedf'd, accompa.. 
nir~, or followed, by lightnirrg, the previous state of the 
air being alike in both cases. And the lung-established 
custom "hieh the sailors have of presenting sharp swordi 
to Uisperse them, is no inconsiderable circumstance ia 
favour of the supposition of their being electrical pheno. 
me~a. Perhaps. the. ascending motion of the air, by 
wluch the wllll'lrng 1s produced, may be the curl'fof 
known to issue from electrified points, as the fo1·m or 
tht• protuberance in the sea is somewhat pointed, and the 
electr·ified drop of water may alrord couside1•able light in 
ex11laining this appcar·ancc. 

A different theory is. however, adopted by other re. 
sprctable philosophers; and it is possible after all, that 
there may really ile two kinds of water.spouts, the ono 
the rlfect of the electrical attraction, as noticrd above, 
and the othe1· caused by a vacuum, 01• extreme and sud
den rat'efaction of the air. 

It is well known that even a common fire produce" a 
kind of circulation of the air in a room, but in a tlilfer· 
ent for·m. It is thrrefore not difficult to concei\e, that 
when any pal't or the column of air upon the sul'face of 
the eal'tli 01· wate1• is suddenly rat'rficd, either by electri. 
city or any other causet a vacuum, at least comparativel7 
to the rest of the air, will immediately take place, and 
the ri1·cumambient air rushing in at once from en17 
quarter to fill the void, a conflict of winds ensues, and 
consequently a circular motion, by which light b.die1 
will be taken up and tumed round with considerable 
velocity: th.s violent rushing of the air on all sides into 
the vacuum then forms what is commonly called at land 
a whirlwind. 

When this vacuum takes place at sea, from the nature 
of fluids, the water will rise to a certain lieight by the 
pressure of the atmosphere, as in a common pump; but 
as the vacuum is not quite perfect, the watt>r will be 
divided into drops; and as these vacuums arr genrrall1 
caused by heat, it will be rarefied wlH'n it rucbes the 
upper regions of the atmosphere, and assume the appear
anrc of a cloud. 

l\1r. Oliver, whose theory we have adopted with little 
variation, illustrates the phenomenon by a \'ery eas7 
experiment. In a stiff paper card lie made a holejusl 
large enough to insert a goose quill; after cutting the 
quill oft' square at both ends, he laicl the card upon tho 
mouth or a wine glass, filled with watrr to within a fifth 
or sixth part of an inch from the lower orifice of the 
quill; then applying' his mouth to the upper part, he 
drew the air out of the quill, and in one draught of hia 
breath drew in about a spoonful of watrr; aud this he 
was able to repeat, the quill remaining as before. 
The water, he atlds, did not ascend to his mouth in a 
stl'eam, as it would have done had the quill reached tire 
wate1·, but broken, antl coAfuscc.lly mixed with the air 
which ascrndcd with it. The usual phenomena af water• 
spouts a1·e exa.,·tly agreeable to this theory. They appear 
at a dishrnrc like an inHrtetl cour, or tile pr1int of a 
sword, which is owing to the water rising in large drops 
at tile fir-;t, and being expanded as it ascends; and a 
cloud is generally suspended ovel' the body of the pheno• 
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menon. The water which is taken up is uniloubte<lly 
salt at the first, but by the rarefaction in the supc1·ior 
regions, it undergoes a kind of natural dLstiHauon, and 
loses all the heavy saline particles with which it was 
charged. Wate1·-spouts h•ve been observed at land, of 
wl.uch two Yc1·y remat"kable instances are recorded in the 
:Pbllosophical T1·a11sactions. Other phenomena have 
been rema1·kcd, which can be explained upon these prin~ 
ciiilcs only. Accounts have been given of 1.·ed aud yellow 
ram, of frogs and tadpoles, and even ot small fishes; 
ha\lng been 1·amed upon the tops of houses. 1.'he red 
aud yellow nun was in·oUably composed of the blossoms 
of vegetablt:s, or of insects, taken up by one of these 
aerial tuues; and the frogs and fishes were 1n·0Uably 
part of the contents of some pond, in which the wate.r
spuut ol'igina.t~tl, or uvcr wluch it might have passed m 
its ptn-aml.Julat1on. , 

'l'he purnt 01· cone of the water-spout is generally 
oblique, depending on the force and direction of the 
wind which d1·ives it along. 

Dr. Perkins, of Boston, is disposed to adopt a differ
ent theory of water-spouts. (.;apt. Melling infol'med 
him, that in a voyage from the West Indian islands to 
Boston, a water-spout came across the stei•n of tile ves
sel where he tbeu was, a flood of water fell u1mn him 
with such v10lence as almost to beat him down, and the 
spout immediately passed off with a roaring noise into 
th" sea. The wator from the spout was pel'fectly fresh. 
Mariners in general aflirm that water descends from the 
clouds tlu·ough the water-spout into the sc~, amJ. hence 
it is infcl'l'cd that a whil'ldwind cannot I.le the cause of a 
water-spout, nor can both of these phenomena proceed 
from the same cause. See WnmLWIND. 

WAT.ER-WORit.s, jn general, denote all manner of ma
chines movcdo by, or employed in raising or sustaining 
water; in which sense watel'-mills of all kinds, sluices, 
aqueducts, &c. may be called water-works. See MILL, 
&c. 

WATSONIA,agenus of the olass and order triandria 
morwg)nia. Tile calyx is six-parted; stigmas three, 
bi6d; capsules triangular. Thet·e are six species, bulbs 
of thr <.;ape. 

WAX. The upper surface of the leaves of many 
trees is covered with a varnish, which may be separated 
and obtained in a state of purity, aud is found to possess 
all the prope1'tics of' bee's-wax: hence it is justly infer
red that wax is a vegetable produrt, and that !he bees 
extract it unaltered from the leaves of trees and other 
vegrtable substauces that contain it. Several plants 
coutain wax in such almndance as to make it worth while 
to extract it from them. We shall now consider the 
propr1·ties of bres'-wax. 

Wax, when pure, is of a whitish colom·: it is destitute 
oft~tr, and l.tasscnrccly any smell. Bees'-\\aX iudccd 
has a 11rctt.)' strong aromatic smell; hut this seems 
rhiefly o" in.i.; to some substance with \\ hich it is mind; 
for il c.lisa11pl'tll'S almost completely by exposing the wax, 
drawn out into thi11 ribbands, for some time lo the atmo
sphrre. By this process, which is called bleaching, the 
yrllow coloul' of the wax disappears, and it bccuml'S 
\'CJJ while. Illeacl1l'd "ax is not aJfectcd )ly the air. lts 
soccific eravitv iR o.n60n. 

WAX 

Wax is insoluble in water; nor are its pl'operties al
tercu though kept under that liquid. 

"hen heat is applied to wax it becomes soft; and at 
the tempcratt11·e of 142°, if unblcacJ1cd, 01· of 15{) 0 if 
bleached, it melts into a colourless transparent fluid, 
"1.Jich cu11c1·cks again, and l'l'bumes it~ fo1 mer appear
ance as the tcmpel'ature dimimsltcs. If the heat i.s still 
farther incrca:,ed, the wax boils and eva1Joratcs: and i[ 
a retl heat is applied to the vapour, it takes fire and bu1·ns 
with a bright flame. Jt is this pru11erty wliich rrnders 
wax so useful tor making cantllt'ti. 

"ax is sca1·cely acted on h)' alcohol whrn cold, but 
boiliug akohuJ dissoh'es a pol'liu11 of it. This was first 
olJstrved b) D1 .. Pea1·su11, and has been since verified by 
llJ". Bostock. Ihther more than 20 parts of al<:ohol arc 
necessary to dissolve one pal't of "ax; and as the !:mln
tiun coo-ls die gl'eateJ' pal't of the wax p1·ecipitates, and 
the rema111de1· is th1·0,\.:11 Uo" 11 by \\ ater. 

Ether has but little action on "ax while cold; but 
when assisted by heat, it takes up about y1

0 of its \\eight 
of' it, and 1eb tht! greatest }Jal't p1·ecipitatc on cooling. 

Wax combines l'eadily \\ith fixed oifs when assisted 
by heat, and l'orms witl) them a substance of greater or 
less~ consistency according to the quantity of oil. 'l'his 
com1)osition, which is known by the name of cerate, is 
much employed by surgeons. 

The Yolatile oils also dissolve it wl1en heated. This 
is well known, at least, to be the case with oil of turpen
tine. A part of the wax precipitates usually as the SO·· 
lution cools, but of a much softer cousistence than usual, 
and therefure containing oil. 

'l'J1e fixed alkalies combine wilh it, and form a com
pound which possesses all the properties of a common 
soap. When boiled with a solution of fixed alkalies in 
watel', theHquid becomes tu1·bid, and after some time the 
soap separates and swims on the suiface. It is precipi
tated from the alkali by acids in the state of flakes, which 
are the wax ve1·y little altered in its propcl'ties. Punic wax, 
which the ancients employed in painting in encaustic, 
is a soap composed of 20 parts of "ax and one of soda. 
Its composition was ascertained by Mr. Lorgna. 

When boiled with liquid ammonia, it forms a kinil of 
soapy emulsion. As the mixture cools, the greatest part 
of the compound rises to the surface in the state of' wl.ite 
flakes. 'l'his soap is scarcely insoluble in water. 

The acids have but Httle action on wax; even oxymn
riatic acid, which acts so violently on most botlies, pro .. 
duces no other change on it than that of rt•ndc1·ing it 
white. 'l1his propetty which wax possesses, uf l'csistiug 
thr action of acitls. renders it Yct·y useful as a lute, to 
confine acills pI'operJy in vessels, or to prevent them fro111 
injuriug a common cork. 

Mr. Lavoi•iei., by means of the apparatus which he 
employed. in the analysis of alcohol autl oils, contl'hcd to 
bm·n wax in UXJ grn gas. Thl' (juautity of wax consumed 
was 21.9 graius. The OXJgen g~ cmplnJrd in consum .. 
ing that quantity amounted tu 66.55 gra111s. Louse
qul'nlly the subs tances consumrll amouutl'd to 88.-lS 
grains. After the combustion, the1·e \\ere found in the 
glass nssd 62.58 grains of raI'l.Jonir acid, aut1 a quan. 

~~!i~~- '' ~l·~~~. ;~. '~~~~~·e '~J;:. 0~~~~p~;~j 11 :~s. amount to 25.87 
;Now 62.58 g1·ains of carbonic acid gas contain 
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44.56 of oxygen, and 18.02 of carbon; and 25.87 .o;rnins 
of water conlain 

21.99 of oxygen, and 3.88 ~f hydrogen 

66.55 21.90 
Consequently 21.9 parts of wax arc composed of \8.02 
of ca1·bon and S.88 of hydrogen. And 100 parts of wax 
arc composed of 

82. 28 carbon 
17.72 hydrogen 

100.00 
Ilut this analysis can only be considered as an ~p

Jlroximatiou to the truth; the quantity of water bcwg 
only estimated, and that of the ga. being liable to uncer
tainty. Them can be no doubt, from the linle action of 
~rids on wax, that it contains ox)gt'n as an ing1·e11icnt. 
'Ve must thrreforc consider it as a triple compoun<l of 
carbon, hydrogen, and oxygen; but the proportions arc 
unknown. 

If wax is distilled with a heat greater than 212°, there 
comes over a little water, some acid, a little very fluid 
and oclor·ous oil; the oil, as the distillation advances, be
comrs thicker and thicker, till at last it is ot'the consis .. 
te11cy of butter, anti for this reason has been called but .. 
ter wax. There remains in the retort a small quantity 
of coal, which is 11ot easily reduced to ashes. When the 
butter of wax is 1•epeatedly distilled, it becomes very 
fluid, and assumes the properties of volatile oil. 

Wax possesses all the essential properties of fixed oil. 
We must thereforn consider it d.S a fixed oil rrndel'ed 
concrete. Now that species of fixed oils, distinguished 
by the epithet fat, have the property of becoming con
crete, and assuming the appearance of wax \\Jim ex-
11osed long to the aiq in consequence, it is suppos~d, of 
the absorption of oxygen. Hence prubably the d11fer
ence bet\Yeen wax and fixed oils consists in the oxyg~n 
which it contains as a component part. The wax at its 
first formation was in all pMhahility in the state of a 
fixed uil; but b)' the absorption of ox) gen it gradually 
concreted into wax. Wax, then, may be considered as a 
fixed oil satu1·ated with oxygen. 

It is natul'al to suppose, if this theory is just, that fix
ed oil "'ill occur in 11Jants in various states uf hardness: 
and this accordingly is the case. Sometimes it is of the 
consistency of' butter, and this is denominated a butter; 
thus "e have the buttel' of cacao, the butter of coco, the 
butter of galam. Sometimes it is of a gl'eater co11sisten
cy, and thrn is tlenominated tallow; th.us we have the 
tallow of the croton, extracted by boiling watel' from the 
fruit of the croton srbifc1·a. When its consistency is as 
great as possible, it then takes the appellation of wax. 
'Thus we J1ave the my1•tl• wax of America extracted from 
the bel'l'ies of the myrica cerifera, and the pela of the 
Chinese. The species of wax~ then, which exist in the 
vegetable kingdom, may possibly be as numerous as the 
fixed oils. Let us take a view of some of the most re
mai·kable. 

Bees'-wax is the species whose properties have been 
desrl'ibecl in the former part of this article. It is '"'P 
posed thatthe bees collect it from plants; but it has been 
yery well ascertained, that in many cases at least they 
wanufactu1·e it from honey, am\ even from sugar: fo1· 

bees ronfined and fed _solely upon these substances pro• 
ducr \HlX. Its cons1ste11cy h sai<l to be lrss when the 
bees nre confined to sugar than "hen they are allowed 
]HJJ11'J• 

'l'he myrtle wax of Nurth America is o!Jtaincd from 
the 111)Tirn cerifcra. We are indebted to Dr. Bostork 
and Mr. Cadet for a vei·y cxart account of its proper
ti1·s an ti extraction. The my1·ica re1·Hf•ra is a slmib 
"hirh gTows abundantly in Louisiana an LI other parts 
of North America. It p1·odures a berry about the size 
of a pepper-corn. A ve1·y fertile shrub ) irids nearly 
St'\'Cn pounds. The berl'ies a1·e picked off, th1•own into 
a kettJe, am] COYCl'ed with \\ atcr to the th:pth or a~out 
lialfa foot. The kettle is tht•n bnile1I, and thcbcrricsstir
l'Cd and squeezed against the sides of the vessel. The 
wax which they contain is melted out and swims on the 
surface. It is skimmr<l off, passed through a cloth, dri .. 
ed, n11·lted again, and cast into cakes. Fmm tlie obaer. 
' 'atio11s of Catlet we learn that the wax forms the outer 
Ctl\7Cl'ing of the benies. The wax thus nlJtaiurd is or a 
pale g1·een colour. Its specific gravity is 1.0150. It 
~nelts at tl~e tempe~ature of 109°; when st1·ongly lirated 
it L>1~r11s with a wlntc. flame, yroduces littlP smoke, aud 
t1ur111g the coml.ntstlon emits an ag1·eeahlc aromatic 
o~our. \Vater t1ors 11ot act upon it. Akohol, whrn hot, 
<l1ssolvcs ,,',th of its weight but Jets most uf it fall again 
on couling. 
. 'YAx u.nAYONs. The art of _P~inting in wax crayons 
1s a latcnhsco~ei·y, and when sk1l~ully pl'actised, is rapa
ble of producrng the most pleasing elfcct. It is, how
ever, rad1er to be ccrnsidered as an adjunct to the art of 
water-colours, than as a t1isti11rt branch of lhe Alt of de· 
sign or ]lain ting, as will appear from the nature of the 
matrl'ials employed in it. Instead of the substances uoed 
in cur1j11nction with the nspecti\•e colours, to form the 
body of comnwn nayons, such as plaister of Pal'is, pipe· 
clay, ralcined alabaster, &r.. all the colours used on this 
new mode of painting are to be incorporatrd with wax. 
~fllis mi~ture gives them the superior allvantagr uf be .. 
mg pa1·t1c11larly calculated for the execution of minute 
works in crayons, as they are not liable to moulder 
away, 01· to be rulJbt>d off from the paper; but works 
thus executed require the assistance of various washes 
in water-C'olours to improve and perfect their eft't"ct, as, 
from the nature of \\ax, the frequent workings ovtr of 
these Cl'a) ons "ould p1·oduce an excc.·ssive smoothness, 
01• glassintss, '' hid1 wouJd pre.vent the colours from at
taching 01· taking pl'opei hold of the surfare of the "ork 
in tl1e l11'ighln1mgs ant.I last flui~hings. and would dis
app1Jint tile artist in his cn1lt"avours to produce the great .. 
est 1·1.·q11is1te st1'(•ng1h of' effect. 

It is to be 111.rst.>rvrd, thrJ't'forr, that waterucolours are 
to be usPt.I in bC'ginni11g Jour picture, and in finh1hing it. 
Wlirn the Cl'ayons at'f' judinously worked over the wa
ter roluurs. 1hr) \\ill produce the appearance of an tle· 
ganlJ) fi_ilislH'(I stipplt•d engraving, coluured in the plate, 
th~ g1-.u11 of' the pape1· catrhing the crayons in dots, 
(" hrn gradu;1lly laid ou with a light hand) iu a wonder
ful!) plt>asing rnannrr. 

"r sllall curnpl'izr the instructions requisite for the 
stuUe111's JH'H''!H"t> u1.1drr the foJJo"' ing hf'ads, namrlJ: 

J. The ki11cl of wax to lJr usrd in making the crayons; 
2. The colou1·s fit to be incorporated with it; 
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s. The choice or proper paper; 
4. The method of using the crayons. 
11·a.1:. Thr \\ax pr(iprl' to be used in making crayons, 

must lie blrachcd bcrs'-wax, entirely free from adulte1·
ation. It must likewise be of the hardest kind, ot'\\liich 
the Russian wax is ihc !Jest, although in colour nut quite 
sei fine as rithc1· the Ame1·ica11 or English wax; but its 
hardlll'SS ;ivC'S a fi1•mnrs~ to the Cl'3)'0tlS, aud 1Jl'8VCJJtS 
a grrasinrss which softer wax would c1·eate. 

Colonrs. Tile cnlou1·s proprr fo1· mixi11g into crayons, 
are the following, viz. ror yrlluws. ki11.~'s yellow or yel
low okcr; fol' IJlues, AntwL·rp or Prussian; fo1· reds, car
minr, lake, and Chinrsc ve1·miliun; fo1· browns, umber 
burnt and unburnt, for blacks, lamp-black only. As to 
compound tints, they are to be produ1·etl by a judicious 
management of the water.colours 1J VC1· the rrayons; and 
this rule with respect to the colou1·s 111·opcr tn be used 
for crayons, is to be pa1·ticularly obseJ'Ved: that none a1·e 
fit for the purpose, but such as, in their tlry unmixed 
state, will ma1·k on paper pretty freely: for the rratle1· 
may ca~ily judge that the tf'narity ufthe wax would com· 
pletrly prercnt any hard colou1• from working that was 
incorimrated "'ith it. 

Ha\ ing procured the kind of wax already mentioned, 
you are to have a nice glazed white pipkin, perfectly 
dun and free from any g1·casy pa1tides; a11d having 
prcviouSI) grou11tl you1· colours on a flag with your mul~ 
ler, perfectly fine, in fai1• water, anti dl'ied, put a small 
.quantity of \\ax into tile pipkin, which you are to place 
ever a \'cry slow fi1·e; when tile wax is entirely dissolved 
by the geutlo heat (f'ur if it bubbles it is spoiled), gra
dually SJll'it1kle in you1· colour, stining it with au ivory 
penril liandlc, until you find it perfectly mixed; at the 
same time olHu•1·vi11g that you do nut overload the wax 
with colour, as it "'ill make the crayons too brittle; nor 
ilre you to put in too little colour, as it makes tl1cm faint 
and work greasy; su a medium is to be observt>d, to as
certain which prarlice only will ronduce. rrhere are 
Borne colours, sur.h as vel'milinn, which, if tbcy receive 
too gt·eat a heat, turn black; and that must be very cau
tiously observed, as vel'D1illion. in this kind of painring, 
is a highly us<'ful C'olour: as is also lamp black, a harder 
kind of crayon from whirh is to be made by mixing some 
of it, in its l'av .. · state, with strong glue, letting it harden, 
and then burning it in a crucible (as directed in rnlcining 
colours for miniature painting); thC"n pulvel'izing it on 
yom· flag, and mixing it with your wax, as bdo1·e men~ 
tioned. This kirul of IJlark crayon is most excellent for 
giYin,E; shaq> tonchrs in llark parts, as it is also for 
making skl'lche!-1 to refresh tl1e memo1·y: is much supe. 
rior to Italian rhalk, as n11thing will cause it to l'ulJ or 
Apoil, it 1·c111ainin,g as immu\·cable as wl'iting ink, an<l 
'Mrkin,r; extrt•mel)' pkasaut. 
. l'aper. Tht' pa pl' I' fiL to be used in wax.rrayon paint. 
mg, muse be of tho woven or vdlurn kind; but as CJf this 
th~rc arc Se\'Cr;J sorts, it is 11er<'ssa1·y to mention, that 
it mm~t bt• of a mirlrlling fi11c11css. fo1· if too coul'se, the 
grain will ralrl1 thr rrayons i11 dots so 1·rm111t• from each 
other, as tu makr your work luuk unplra.,ant; and ii' the 
paper is too fine il will not catrh the l'l'apm., as it ought, 
but dug you I' paintin~ without produ,·ing any l'ff1•ct. The 
on1y 1·11.h~ 1he1·1·fn1·r for choosing yr1ur papf'r is to gr> to 
the stationer's, and taking a sm•ll bit of soft bl•ck cray-
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on, by gently rubbing the crayon on a rew sheets or dif
ferent kill'ls of wo,e11 p<lper, y ou will become a judge uf 
\\.hat is Lile best fut· your pul'j1osc, at a trifl ing l'XJll' llie• 
Ila\i11g procured this urce::;sar} article to .}OUt' satisfac~ 
tiu11, )'OU then p1·uceetl to wol'k. 

.ltlethod. The de>k you arc to wo1·k on must be much 
hu-gtr tlian thr one uwntinued for miniatu1·e pain t ing, 
(see M1NJATURE PA1NTirm.) tliis kind of wol'k be ing 
often usetl fol' la1·gc.r sizes thau that st, le of painting is . 

Having your sitter phtrC'.'tl in the same mannrl' as p1Jint
ed out in the a1'tirle 011 .Miniatu1·e Painting, with a soft 
11iecc or cliarcoal skdch faintly the distances and fo1·ms 
of the foatut·es: then toui;h them in mo1·c strongly wit111 
you1· nimson or black cra)'on, still altering until you a1·c 
pe1-fectly cel'tain you ha\'e a concct outline, which in 
tliis kind of painting is absolutely ncressiwy; fur if i11 
your fail· tlr·awing you commit an error in ) ' Olll' outJine, 
you never can alte1· it, tlie Cl'aJDn;.; Uci11g in their natul'e 
so adhl:'si\'e, that nothing will J'cmorn them. Haldng, on 
your fi1·st sheet, made your outline correct, rub the back 
of the face part \\ ith crimson crayon, the hail' part wit It 
a suitable.coloured one, and the tlrapcry, if whitr, with 
black; tlien laying the paper on a fair sheet go oYet' the 
l1ucs of yom· &ketch with a tracer, "hen you will trans~ 
fer, in a 'e1·y neat ma1111er, )'Our outline ready to colour 
in. You are then to mark in the fcatuJ'es of your sitter 
mote stl'ongly with crayon or water.colour, and a fine 
11enril; ever obsel'ving, "hen ) ' OU use it, to work ovrr 
with a suitablc-culou1·etl crayon, as it is that which will 
give it the beautiful dotted avpcarnnce so much to be ad
mired. 

Haviug marked in the features sufficiently stl'ong to 
I>Ut the Jikeness out of tlan.g-er of being spoilt·d, make a 
w~.sh ~f y~llnw oke1· .entirely over t l1e ileshy parts, lieep· 
eu111g its trnt acco1·ding to your subject; wash in the co. 
lou1· of the eyes, lips, hair·, &c. all which IJeing dry, work. 
with your difforent.coloured crayons 011 the puts, until 
you produce the effects L'equired; filling up any i11tc1"sti
ces of the crayons with lints of watr.r-colou1·s anti a fine 
pencil. As to the tiut for yom· liuen shadrs, the black 
cray?n will protl~ce that in cvrry llrgrer, the papel' an
swer111g for the l.'ghts of any-coloured urapei·y; for then 
you are to wash-111 and shadow tt with the crayons. Your 
11aper is to be pt•1·fcctly dry, otl1e1·wise the wol'i< "ill a1i
pcar glazy; but evrn should that be the case, hold it be
fo1·e the fire, a-ud the shi11h1g appearance will instantly 
vanish. 

With rcs11ect to your back gruunils, a• this style of 
pa1111111g 1s 111tc11dcd to be light aud skrtrh), sky aud 
back grou.nds ~l't' to be pnf~J'l'r~; to mauage \\ hirlJ, the 
best \\ay 1s to stum1> tiit'm rn with d1·y coloul', to what .. 
ever tiut you find pleasi~g, wl11cli will give a p1·oper va ... 
Jue to the app('a1·ances ot youl'" ax nayons. Your Ui·aw
ing, eitl1e1· of poi·trait or landsrnp<', bl'ing linished, have 
J·rady a la1·ge flat boa1·d, on wlnrh you are to stl'etch a 
sheet. of royal paper; and having pa•led the ha,·k of youi• 

~(~;~ \';~ ~;~; 1~1s~:~;r~0~:~l~:~~r1~1i1~e~1~~·!~' 1i!~:~~~~~~i/:!-
1~0;.1:n~~1\t~~e~J.sott towd or handkcrchiet~ \\I.Jen your work 

WAY. A ~vay may be by prescription, as if the own
ers and occu1uer~ of surh a farm lun:c immrmorially usccl 
to cross anothc1 s 5ruunu; for this immemoi·ial osage 
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implies an orlginal grant. A right of way may also 
arise uy act and operation of Jaw; for if a man grants 
to another a piece of ground in the middle of his fieM, he 
at the same time tacitly gives him a way to come at it, 
for where the Jaw gh1csany thing to any pet'son, itgi\'C'S 
implietl whatever is neccssar;y for e11joying the same. 
2 Ulack. 55. 

'VA y of a ship, is sometimes used for hel' wake or 
track. But more commonly the term is undrrsrootl of 
the course 01· progress which she makes on thr water 
11nder sail: thus whPn she brgins her motion, she is saicJ 
to be umlrr· way; wben that motion inrreases, she is said 
to haYe fresh way th1·ough the water; when she goes 
apace, they 5ay she has a good way; and th(' arrount of 
her rate of saili11g by thr log, they call, kerping an ac
count of her way. And berause most ships arc a}lt to 
fall a little to the leeward ·of theil' true cou1·sc, it is cus 4 

tomary, in casting up the lug-board, to allow something 
for hel' lecwnl'd way, or Ire way. Hence also a shi11 is 
said to havr head-way. and stern-way. 

WAYGHTES, or WAITS. 'l'his noun formel'iy sig
nifie<l hautboys; and, which is remal'kablr, has 110 si)l
gular number. From the instrumrnts its significatfon 
was, after a time, tm11sferrt:d to the perfor·mcrs them
selves; who bring in the habit of parading the streets by 
night with theil· music, occasioned the name to be appli
ed generally to all musici•ns who followed a similar prac
tice. Hence those pel'sons who annually, at theap111·oach 
.of Christmas, salute us with their noctumal concerts, 
were, and ar·e to this <lay, called wayglitcs. 

'VA YWlSER, an instrument for measuring the road, 
or distance lt·avclled; called also PERAMBULATOR, and 
PEDOMETER. See those two articles. 

]\fr. Lovell Edgwo1·th communicated to the Society of 
Arts, &c. an account of a way.wiser of his invention; 
for which he obtained a silver medal. This machine 
consists of a nave, formed of two round flat pieces of 
woo:.I, one inch thick and eight inches in diameter. In 
each of the pieces there al'e cut eleven grooves, f of an 
inch wide, and : deep; and when the two piece~ are 
screwed together, they enclose eleven spokes, formmg a 
wheel of spokes, without a rim: the circumference of the 
wheel is exactly one pole; and the instrument may be 
easily taken to pieces, and put up in a small compass. 
On each of the spokes there is driven a ferule, to pre
vent them from wearing out; and in the centre of the nave, 
there is a square hole to receive an axle. Into this hole 
is inserted an iron or brass rod, which has tb.e thread of 
a very fine screw worked upon it from one end to the 
other; upon this 8Crew hangs a nut which, as the rod 
turns l'OUIHI with the wheel, advances towards the nave 
of the wheel or recedes from it. The nut does this, he
oause it is prevented from turning round with the axle, 
by having its rent1·e of gravity 11laced at s~me distance 
below the rod, so as always to hang perpendicularly hke 
a plummet. Two sides of this screw are filed away fiat, 
and have figures engraved upon them, to show by the 
progressive motion of the nut, how many rircumvolutions 
of the ''heel and its axle have been matle: on one side 
the divisions ot miles and furlongs are in a direct ol'der, 
and on the other side the same divisions are placed in a 
retrograde order. 

WEI 

If the person who uses this machine placrs it at his 
right-hand side, holding the axle loosely in his hands 
and "alks forward, the \\heel will rcYolvet and the nut 
advance from the extremity of 1he rod towa1·ds the na\'e 
o~ the wheel. When two miles ham IJecn mt·asured, it 
will ha\'e come close to the wheel. But to rontinu<' this 
measurement, notlung more is nrcessal'y llian to place the 
wheel at the left hand of the oprrator; and the r111 t 11 iJI 
as he continues the coui:se,. ren·dc from the axletree, rni 
another space of two miles is mrasurrd. 

It app~ars from the const1·uction of this marhine, tiiat 
it operates like circular co.mpasses; aud docs not, like 
the common wheel way wiser, mrasurr thC' Rurl'ace of 
every stone and rnulchill, &c. but passi•s ON'r most of 
the ohstacles it meets with, and mrasul'es tile chords 
~v~~f;,/~ts~:~:~.of the arcs of any curved surfaces upon 

"EASEL. See V1vERRA. 
WEATHER. Ser 1\lETEIWLoGY. 
'YEATHER-GLA..ssEs, a1·e i:'l5truments contrived to 

in<licate the state ot' dispositicm of the atmospherr, and 
the var·ious alte1'atiuns in the \veather: such al'e barome .. · 
ters, thermometers, hygrometers, &c. 

WEAVERS. The wages of journeymen wea<el'a in 
London are to be settled by the lord mayor, recorder, 
and al<lermen. Masters giving more wages than is ap
pointed, to fol'felt 50!, anti journeymen dcma•ding, or 
combining to demand more, to forfeit 40s. or be i11pri
sonetl three months. 

WEAVING-LOOM. See LooM. 
WEB, a tissue, or texture, formetl or thl'eads inter

woven with each other; some whereof are extended in 
length, and called the wa1·p; and others dl'awn acrQSS1 
and railed the woof. Sec WARP, &c. 

WEB, spider's, or cobweb. See ARANEA. 
WE BERA, a genus of plants of the doss and order 

pentandl'ia monogynia. It is contorted; berl'y inferior, 
two-celled; cells one-seedetl; stigma club-shaped; calylt 
lh•e-cleft. There are tlwee species, shrubs of the East 
Indies. 

WEA VER. See TRACITTNUS. 
WEIG ELIA, a genus of plants of the class and order 

pentandria monogynia. The calyx is five-leaved; corol· 
la funnel-form; style from the base to the germ; stigma 
peltate; seed one. There are two species, shrubs of Ja• 
pan. 

WEIGH, WAY, or WEY, waga, a weight of rhceee, 
wool, &c. containing 256 poumts avoirdupoisc. or corn, 
the wrigh rontaios forty bushels; of barlry 111• malt silt 
quaJ'ters. In some places, as Essex, the weigh of cheese 
is 500 pounds. 

WEIGHT, gravity, in physics, a quality in natural 
bodies whe1·eby they tend downwards, t11wartls the cen· 
tre of the earth. Or "eight ma) lie defined in a less limit· 
ed manner, to be a power inherent in all bodies wbrrt·by 
they tend to some common point, called the centre of 
gra\'ity; and that with a greater or less ,..·elocity, as they 
at·r more 01· less dense, or as the medium they 11ass 
through is more or Jess rare. 



WEIGHTS. 

Jn the common use of language, weight antl gravity 
are considel'ed as one and the same thing. Some au
thor~. hnwrvcr, make a difference between them, and hold 
gravity only to exprrss a nisus, or endeavour to descend, 
but weight an artual descent. But there is room for a 
better destinrtion. In effect, one may conceive gravity 
to be the quality as inherent in the body; and weight tho 
samr quality, rxrrting itsrlf <'ither against an obstacle, 
or otherwise. Henre, weight may be distinguisllrd, like 
gravity, into absolute and sprcific. See GRAVITY. 

Si1• Isaac Newton demonstrates, that the weights of all 
bodies, at equal distanrcs from the centre of the earth, 
are l1ropnrtionablc to the quantitirs of matter each con
tains. Whence it follow•, that the weights of borlies have 
not any rlc11endance on their forms or texturf's, and that 
all spaces a1·e not equally full of matter. Hence also it 
rollows. that the weight of the same body is different on 
the surface of different parts of the earth, as its figure is 
not a spherr., !Jut a spheroid. 

WElGHT, pondu.s, in mechanics, is any thing to be rais
ed, sustainrd, or moved by a machine, or any thing that 
in any manner resists the motion to be produced. 

WETGD.T, in commerce, denotes a body of a known 
weight, appointed to be put in the balance against other 
bodif"s, whose weight is required. 

The security of commerce depending, in a gootl mea
sure, on the justness of weights, which are usually of 
lead, iron, or brass. most nations have taken care to 11rc
nnt the falsification of them, by stamping or marking 
thrm by proper oITirers. after bein1; adjusted by some ori
ginal standard. Thus in England, the standal'll of wrights 
ie kept in the exchcq uer, by a particular officer, called · the 
cl•rk of the market. 

WtHGJtTS anll MEASURES, 1·egulatio11 of This is a 
branch of the kin.!;''S prerogative. For the publir. con
venirnce, these ought to he univrrsally the same through
out the nation, the better to reduce the priers of articles 
tn cquivalrnt values. But as weight anll meac;;nre are 
thin.~8 in their nature arbitrary aml unr,ertain, it is ne
Ct'S8ary that they should bf' rrcluced to some fixC'd ru)P. or 
111:\ndard. It is. howevC'I', impnssiblf" to fix such a stand
ar1I by any wrifkn law or oral prorlamatinn: as no i:ier
tton ran, by worth; only, ~ivr. to anothf'r an aclequatc idea 
of a po11111l wright, or foot rulr. It is t.hrrefore exprt.lirnt 
to lnwr rernurst• to some vi .~iblr, palpable. matrrial stand
ard. by fo1•ming a rnmp::u·ison with which all weights an<l 
mrMurrs may bP. 1·NlurP.cl to onr uniform sizP. Such a 
filtan!lar<I was anrirntly krpt at Winchr.strr; and we find 
in tlrn laws of king E!l~ar, near a centurv hrfore the 
Conqur~t. an inj1111rt.ion that that measure shouhl be ob
srr''"d throughout the 1·ealm. 

Mn1.1t nations liavr rrg11httNI the stan,lard of measures 
oflrn~ht from some pn1·ts of the human body; as tlie palm, 
the hand. the span, the foot, the cubit, the •JI (ulna or 
a1·m). thr p:lrP, and th<' fathom. But as these are of dif
f~rrnt. 11im~11c;ionc; in tnl'n of diffhP11tprnpor·tions, anrirnt 
fw~torrnns mfn1•mc; us. f11at a JH'W standard of IPngth was 
fixr1l b)' our king Hrnrv th(' First; whn r.ommancled that 
th .. nhia. or anri('11t f'il, wl1irh a11swus to the motlern 
yarcl, shnultl hr maflr of thr rxart )('ngth of his own arm. 

A c;tand:11•1I of )1111.~ mracmrt• bring once gai11rd. all l)th~ 
trs are easily dc1·ivcd from it; those ,of greatCI' length liy 

multiplying that original sta11da1·d, those oflesg Ly divi<l '. 
ing it. Thus, by the statute called composito ulnarurn c L 
pel'ticarum, 5~ yards make a perch; and the yard is su b
tli\'ided h1to tlu·ee feet, and each foot into twt'l\'e in r hes, 
which inches will be each of the length of three barle y
corns. But some, on the contrary, derive all measures 
by composition, from the barleyco1·n. 

Superficial measures are derived by squaring those of 
length: and mea;u1·es of capacity by cubing them. 

Tho standard of weigbts was originally taken from 
grains or corns of wheat, whence our Jow(\st denomina
tion of weight::; is stiil called a g1•ain; thfrty-two of which 
are dit'ccted, by the statute called compositio mens1\ra ... 
rum, to compose a pennyweigh •, twenty of which make 
an ounce, and twelve ounces a puund, &c. 

Under king Richard the First it was ordained, that 
there should be only one \Veight and one measure through
out the nation; and that the custody of the assize or stand
ard of weights and measures, should be committed to cer
tain persons in every city and borough; from \Yhencc the 
anr.ient office or the king's ulnager seems to have been 
derived. These original standards were called pondus 
reg~s. and mensura domini 1·rgis, and arc directed by a 
vanety of subsequent statutes to be kept in the exche ... 
quer charnber, by an officer called the clerk of the market, 
e~c·ept the wine gall~H, which is committed to the city 
ol London, and kept 111 Guildhall. 

e~;r~~~·c~uc;,'.~i.sh ~~~~d=!~~:,::!'~sd~5:;;~b~:e~d~',~~~~r~;,~ o;,~~ 
pint at Stu·hng, the pound at Lanark, aud the fil'lot at 
Linlithguw. 

The two 11rincipal weights established in Great Britain, 
a.re troy ~.eight and avoirdupois weight, as bcfo1·e men
twncd. Under the head of the formet• it may fa1·the1· be 
added, th~t a ca~·at is a weight of f'uur grains; but when 
the term 1s applied_ to gold, it denutes the degree uf Ii nc ... 
ness. Any quantity of guld is supposed divided into 
tw.enty-four parts. If the whole mass is pure gold, it is 
saLtl to be twenty-fout· carats fine; if tl1ere are twcnty
th1·ee ~a1:ts of pure gold, and one pa1·t of ~Uoy or llase 
~~tal, it 1s said to be twenty-three carats fine, and so 

Pur~ gold is too soft to be nsed fur coin. The stand
a1·d COlll of this kingdom is 22 carats fine. A pound of 
standard.gold is coined into 44l guineas. and therefore 
ernry guinea sl~ould weigh 5 dwt. 9H· g1·ains. 
. A pound of s1h'er fo1· coin contains 11 oz. 2 dwt. pure 

silver, and 18 _dwts. alloy; and slandarcl silver plate 11 
ounces pu~·e sJlyer,. with one ounce alloy. A pound of 
standa~·d silver 1s .c~rned into 62 shillings, 3nd therefore 
the we1ght'of a sh11lmgshouhl bes dwts. 20.n grains. 

WEIGUTS may be distinguished into ancieut and mo
tlern, foreign and domestic. 

'VEIGH'rs, ~nci~nt. 1. Those of the ancient Jews, re~ 
duced to lhc E11ghsh troy weights, will stand as in the 
fol1011 ing table: 

rlicl.cl -
lh. oz. <lwt. gr. 
00 00 09 O~-?-

6';;1 ~fanrh • 02 OS 06 !Of 

lsooo --;;-) ralcnt 113 10 0 1 H\7 
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2, Grcrian and Roman weights, t•educed to English 
troy weight, will otand as in the folio\\ ing table: 

oz. dwt. gr. 
oo oo oo,'{, 

00 00 OS1\~. 

00 00 09,', 

00 00 18{. 

00 02 06h 

oo os oo; 

00 04 lSio 

00 06 01; 

00 18 05-j. 

10 18 !Sf 

The Roman ounce is the English avoirdupois ounre, 
which they dividc11 into s1·vt-n de11ari1, as well as 1·ight 
drachms; allll siure tlu.') t'eckonrd tliei1· lienar1us t·qual to 
the Attic cfrarhm. this will make tht> Attir wrights une
cighth lwavicl' than the COITesponding Rl•man \\c-igl1ts. 

WE16HTS, .Modern European. 1. Englbh weights: By 
t11e twenty sevcuth d1apter of tilt': Mag11a Chal'ta. ? lie 
weights all ove1· EnHland al'e to be the same; bul for dil'
fel'cnt cnmmnc.lities, thPre al'e two differ·ent sorts. 'iz. 
Trny \\t-ight and avuit'c111poise weight. Tltr 01·igin fl om 
which they are both raised, is a grain of wheat gathered 
in the middle of the ear. 

Iu troy weight, twenty-four of thrse grains make a 
pennyweight ~tel'ling; twenty pPnnyweighls make one 
ounce; arid twelve o·uncrs one pou11d. 

B) this \Vl'ight we weigh gold, silver, jewe1s, and Ji. 
qun1·s. The apo!IH'ra1·irs also use the troy pound, ounce, 
and grain: but they differ from the rest in thr i111e1·me
diate. divi~ions. The) diYide the ounce into right 
tlrachms; the clrachm into three scrupks, and the sr1·u
plr. into twenty graius. 

Jn avoinlupois weight, the pound contains sixteen 
ou11c~s. but the ounrc is less by near· one-twelfth than 
the troy ounce; this lattt'l' containing 490 g1·ains, aud 
the fol'mcr only 448. The ounce contains 16 dl'achms: 
eo 01m<}eii avoirllu110is are crnly equal to 73 ounces troy; 
a11d J 7 1idi!1nds h'fly equal to 14 pou11ds avoirdupois. 

By avoirdupois weight al'e weighed rnerrul'y, and 
grocery wares, ba.se metals, wool, tallow, hem1J, <lrug.s, 
b1·ead, &c. 

'!'able of T1•oy Weight as used by the Goldsmiths;: 

\

Grains. 

_ \!4\~nyweigh!. 
1~~~1~mce. 
f5i60,z40 121.PounJ' 

Apothcca1·j~~· 

'

Grains. 

-;;\Srrupl•. 

I 60 =1~achm•• 
480\ 241 s\ounccs. 

15T60 ;;;;~ 96 -;;! Pound. 

Table of Avoirdupoise Weight. 

Slcrupl:s,~ram. 

-~ -~10unce. I 3~1-1~ 1~IP01m1!. 

I 
4so~l~~l~~1~\~11intal, or bundre4 

860160 2s6;20 30840 ~24ol,:olTon. 
Mr. Fe1•guson gives the foJlowrng rompal'ison betweea 

troy and avoirdupois weight. 
175 troy pounds are Pfp1al to 144 avoinlupois pounds. 
175 trny ounres are <·qual to 192 avoirdupois ounces. 

1 trny pound contains 5:"60 g1·ai11s. 
t a.voinlupnis pound rontains iOOO grains. 
l avoi1·dupoif.I 0111H'1~ routains 4S74: grains. 
1 aviiir•! upuis dra111 co11tains 27.34j75 J.;rains. 
I tn1y p1>11111l rnntains 13 oz. 2.651428576 drama 

a\'oi1·,hqmis. 
1 arnil'!lupuis II>. conlains 1 lb. 2 oz, 11 dwls. 16 gr. 

t1·oy. 
Thenfore tlw avoirdupois Jb. is to the lb. troy as 17S 

~~ t~;:~;.ml tile avoir~pois oz. is to the troy oz. as 437f 

The ruoncyers, jewellers, &c. have a particular dass 
of \\eights for gold and pn'Cious stones. liz. car.al 
and grain; and for· sil\'cr, the pen11yweight and grain~ 
The monryers have also a peculiar subdivision of the 
troy grain; thus, dividiug 

tile grain into 20 mites, 
the mite: into 24 d1·uits, 
tlie droit into 20 periots, 
the periut into 24 blanks. 

The dealers in wool han likewise a particular srt of 
weights; viz. the sack, weigh, tocl, stone, and clove; th6 
pl'opol'tions of" hich a1'e as below, viz. 

the sack containing 2 weighs, 
the wrigh 6! h1ds. 
the tod 2 stones, 
the stone 2 cloves, 
the clo\'e 7 pounds. 

Also 12 sacks make a last, or 4368 pou11ds. 
Farther, 

56 lb. of old hay, or 60 lb. new hay, makes a tl'llb-
40 lb. of &tl'a\\ make a truss. 
56 rrusses make a load, of lia)' or straw.. 
14 lb. make a stone • 

.q lb. of glass a stuua 



WEl&HTS. 

Other nation• hne also certain weights peculiar to 
themselves: thus, Spain has its arrobas, containing 25 
Spanish pounds, or one-fourth of the common quintal: 
its qnintal macho, containing 150 pounds or one-half 
common quintal, 01• 6 arrobas: its adarmc, containing 
one-sixteenth of its ounce. And for gold, it has its cas
tillian, or one-hundredth of a pound; and its tomin, con
taining 12 grains, or one-eighth of a castillian. The same 
are in use in the Spanish West Indies. 

Portugal has its arroba, containing 32 Lisbon arratals, 
or pounds: Savary also mentions its faratelle, contain
ing 2 Lisbon pounds; and its rottolis, containing about 
U pounds. And for gold, its chego, containing fonr 
carats. 'l'he same are used in the Portuguese East Jn. 
dies. 

Italy, and particularly Venice, have their migliaro, 
containing four mirres; the mirre, containing 30 Venice 
pounds: the saggio, containing a sixth part of an ounce. 
Genoa has five kinds of weights, viz. large weights, 
whereby all merchandizes are weighed at the custom
house; cash weights for piastres, and other specie; the 
cantara, or quintal, for the coarsest commodities; the 
large balance for raw silks, and the small balance for the 
fine com111odities. Sicily hhs its rottolo, 32 and a half 
pounds of Messina. 

Germany, Flanders, Holland, the Banse towns, Swe
den, Denmark, Polancl, &c. have thei1· shippondt, which 
at Antwerp and Hamburgh, is 300 pounds; at Lubeck, 
S20, and at Coningsberg, 400 pounds. In Sweden, the 
schippondt for cnJIPer is 520 pounds; and the schippondt 
for provisions 400 pnwnds. At Riga and Revel, the schip
pondt is 400 pounds; at Dantzic, !340 pounds; in Norway, 
300 pour_uls! at Amsterdam, 300; containing 201yspondts, 
each we1gl11ng 15 pound•. 

In Muscovy, they weigh their large commodities by 
the bercheroct, '>r bcl'kcwits, containing 400 of their 

roo;~,~~ds;~:yo!1:.~~n~~ooft~1l~epl~=l~~~:r~;t~de, containing 
In order to show the proportion of the several weights 

~sed tb1·oughout Eurore, we shall add a reduction of 
them to one stauda1·d, viz. the London and Amsterdam 
pound. 
E:;0:.~oporlion of the weights of the principal places of 

"'IJ;;ei:oo l~. of England, Scotland, and Ireland, are 

lb. oz. 
91 8 of Amsterdam, Paris, &c. 
96 8 of Anlwerp or Brabant. 
88 0 of Ruuen, the viscounty weight. 

106 0 of Lyons. the city weight. 
90 9 of Rochelle. 

107 ll of Tnulouse and Upper Languedoc. 
l IS o uf Ma1·se11les or Provence. 

81 7 of Grnrva. 
93 5 of Harnburgb. 
89 7 of Fracfort, &c. 
96 1 of Leipsir, &c. 

157 4 of Genoa. 
132 11 of Lrghom. 
155 11 of '1ilan. 
152 0 of V1•nice. 
154 10 of Naples. 

lVL 111. 11\0 

91 !l of Seville, Cadiz, &c, 
104 13 of Portugal. 
96 5 of Liege. 

112 ; of Russia. 
107 I'. of Sweden. 

89 t of Denmark. 
to ~h!~o!t1~~t~~d::~hts of the chief cities in Europa, 

100 pounds of Amsterdam are equal to 
lb. I lb. 

108 of Alicant. 114 of Lisle. 

:~~· ~::!~~~=~~~),or S poe- I :~~!0~f~f;~~~~· 
des. 1109 of London, avoirdupoi~ 

105 of Arschot. weight. 
120 of Avignon. 1105 of Lovaiue. 

98 of Basil in Switzerland 105 of Lubec. 
100 ofByonne in France. 1141~ of Lucca, light weigh~ 
166 of Bergamo. 116 of Lyons, city weight 
97 of Bergen-op-zoom. 1114 of Madrid. 
95! of Bergen in Norway. 105 of Martines. 

111 of Bem. I rnsi of Marseilles. 
JCO of Besanyon. 154 of Messina, light 
100 of Bilboa. I weight. 
105 of Bois le due. 168 of Milan. 
l 51 of Bologna. 1120 of Montpelier. 
100 of Bourdeaux. 125 bcrcherocts of Musco• 

:~! ~[. =~~~~n~0 Bresse. I 100 ;{Nantes. , 
125 of B1•eslaw. 1106 of Nancy. 
105 of Brugcs. 169 of Naples. 
I 05 o~ Bru~sels. I 93 of Nuremberg. 
105 ol Cadiz. 100 of Paris. 
105 of Cologne. 1112L of Revel. 
125 of Coningsberg. 109 'or Riga. 
107 ! of Copenhagen. 1100 of Rochelle. 

87 l"O!tos of Constantino- 146 of Rome. 
pie. 1100 of Rotterdam. 

113! of Dantzic. 96 of Rouen, viscounfy 
100 of Dort. I weight. · 

97 of Dublin. 100 of St. Malo. 
97 of Edmburgh. 1100 of St. Sebastian. 

143 of Florence. 158! of Sai•agossa. 
98 of ~rancfort on the 1106 of Seville. 

_ Marne. 114 of 8myrna. 
too of Gaunt. 1110 of Stetin. 

89 of Geneva. Bl of Toulouse and UpplU• 
163 of Genoa, cash-weight I Languedoc. 
102 of Hanburgh. 151 of Turin. 
166 ofJ,ri den. 11 58j of Valencia. 
~~~!'~~{.':~~~: I 182 ufVenice,smallweigbt, 

.We sh~ll now notice the correspondence between En-
~:~~~ ~~~!~i~s~nd some modem weights in Fmce and 

ENGLISH WEIGHTS. 

T1·oy Weight. 

1;·= ~~ ==d95s~c~~p~e!:: r;~~·=~~~g~· 
1 = 8 = 25 = 480 = 31.08 

1 "" s ~ 60 = 3.885 
l = 20 = J.S95 

l = 0.06475 



WEIGHTS_ 

Avoirdupois Weigr.t. 
11>. oz. drms. grains. g1·amm~9. 
1=16 = 256 = 7000 = 453.25 

l = !6 = 437,5· = 28.32 
l = 27.915 = !.81 
GERMAN. 

71 lbs. or grs. English troy,= 74 lbs. or grs. German 
a11othccaries' weight. 

1 oz. Nurembel'g, medir. weight, =7 dr.2 sc. 9grains 
English. 

1 mark Cologne, = 7 oz. 2 dwt. 4 gr. English troy. 
DUTCH. 

1 lb. Dutch,= t lb. 3 oz. 16 dwts. 7 gr. Eni;lish troy. 
787!lbs. Dutch,= 10S8lbs. English troy. 

SwEn1su WEIGHTS, "sed by Bergman and Sclwele. 
'l'he Swedish pound, which is dh•ided like the English 

•pothecary, or tl'oy, pound, weii;hs 6556 i;l'ains troy. 
The ka.nne of pure water, according to Bergman, 

'l\'eighs 42250 Swedish grains, and occupies 100 Swedish 
cubical inches. Hence the kanne of pure water weighs 
48088.719444 English troy grains, or is equal to 189. 
9415 English cubic inches; and the Swedish longitudinal 
inch is equal to 1.238435 Eni;lish loni;itu1linal inches. 

From these data, the following rules are dedured: 
I. To reduce Swedish longitudinal inches to Eni;lish, 

multiply by 1.2584, or divide by 0.80H7. 
2. To reduce Swrdish to English cubical inches mul

tiply by 1.9, or divide by 0.5265. 
s. To reduce the Swedish pound, ounce, dram, scrn

pk, ol' gt·ain, to the corresponding English troy deno
mination, multiply by 1.1382, or divide by 8.786. 

4. To reduce the Swedish kannes to English wine 
pints, multiply by .15~0207, or divide by 6.57804. 

5. rrhe lotl, a weight sometimes used by .Bergman, is 
the S2d part of the Swedish pound: Therefore, to re
duce it to the English troy pound, multijily by ,05557, 
or divide by 28.1l56. 
Corrcspondeuce of English Weights Tvith those used in 

France before the Revol,,tion. 
The Paris pound, poids de mare of Charlemagne, con

tains 9216 Pal'is grains; it is divided into 16 ounres, 
each ounce into 8 gros, and each gros into 72 grains, 
It is equal to 7561 English troy grains. 

The English troy pound nf 12 ounces contains 5760 
E11glish trny g1·ains, and is equal to 7021 Paris grains. 

Thr English avoirilupois pound of 16 ounces contains 
°1000 English troy jgrains, and is equal to 8538 Paris 
grains. 

To redure Paris grains to English troyl 

'l'og~~:;:~;ed~:,~~i~~ troy grains to Parisi 1·2189 
grains, multiply by J 

To reduce Pa1•is ounces to English troy,') 

T~~.~~c~YEnglish troy ounces to Paris, ~!.Ol 5 134 
multiply by J 

Or the conve1·sion may be made by means ofthefollow
i11g tables: 

J. To reduce French to English Tray 1veight. 
The Paris pound = 7561 I 
'l'hc ounce = 472.5625 1 E ne:li•l1 
The grns = 59.0703 ~tl'O) grainB, 
'l'he grain = ,8204J 

..II 

If. T-0 red"Uee E11glish troy to Pali$ weight. 
The English troy pound of 12 ounces = 7021. l 
The Tr·oy ounre • • • = 585.08931 .; 
'l'he d1·am of 60 grains - - = 73.1554 ·~ 
The 1ie1111yweight, 01· denier, of 24} • ? i'.o 

grains - - - - ::a 29.2:>4 l , .'.!? 
The scl'uple of 20 grains - = 24.5784 i! 
The grain = l.2189J ~ 

IIJ. To reduce English avoirdupois lo Paris weight. 

The avoirdupois poun<l of 16 ounces,}-
8 l C 

or 7000 troy grains • - 538. ? :,c 
The ounce • • • • = 533.6250 j ~ 
TABLE, showing the Comparison betwce" French and En, 

glish grains. (Poiil <le .illai-c.) ----
~chg:···,= :.::·0:1·s.~Eng.g:s. =, F':·~2~c~19grs. 

2 !.6407 2 2.43;B 
s 2.4611 I 3 5.6568 
4 5.2815 I 4 4.8;5; 
5 I 4.1019 5 6.0947 --T, ::~!~~ jl--T ~:~~ 
8 6.563! 8 9.7515 

--~ ~~:: li--~11::~:~ 
2 16.407 20 24.378 
so 24.6 l l I so 36.568 
40 32.815 40 48.751 
50 41.019 I 50 60.947 

--M~-:;;-,--M-;:-;-3-;;-
10 57.427 70 85.325 

80 ' 65.651 80 97.515 

--~~~,--~~:'.:.~ 100 82.03 100 121.89 
200 !64.07 200 243.78 
soo 246.11 I soo 565.68 
400 328.15 400 487.57 
500 410.19 500 609.47 .....-.---._-- _____ ......... 
600 492.23 600 751.36 
700 574.27 700 813.25 
800 656.51 800 975.15 
900 758.S5 900 1097.04 

1000 820.3 I 1000 1218.9 
2000 1640.7 2000 2437.8 
5000 2461.1 I 3000 5656.8 
4000 3281.5 4000 4875.7 

-~~~~~1~~~~=-=~ 
6000 4922.3 J 6000 7313.6 
7000 5i42.7 I 7000 8532.5 
8000 6563. t 8000 I 9751. 5 

fii~~~ ~~~;:g l l~~~g i~i;~:~ 



WEIGHTS ANll MEASURES. 

.,Yew French Weigltts, (calcui<lted by Dr. Du11ca11,ju11.) 
Enblish grains. 

Milligramme .0154 
Cintigramme = .1544 
Dccigramme = 1.5444 Avoirdupois. 
Gramme 15.4440 lb- d'-
Decagramme = 154.4402 = o G 5.65 
Hecatogramme = 1544.4023 = O S 8.5 
Kilogramme = 15444.0234 = 2 3 5 
l\lyriogramme = 154440.2344 = 22 I 2 

WEIGHTS nsed in the several prtrts of Jl.iia, the East 
Indies, Ch'ina, Pe1'Sia, &c. Jn Turkey, at Smyrna, &c. 
they use the batman, or battemant, containing six occos, 
thcocco wefghingthreepoun<ls four-fifths English. They 
have another batman much less, consisting, a'J the for
mer, of six occos; but the occo only containing fifteen 
ounces English; 44 occos of the fi1·st kin<l make the 
'1'11rkish quintal. At Cairo, Alexandretta, Aleppo, and 
Alexandria, they use the rotto, rotton, or 1·ottoli; at Cai~ 
ro, and other (lartil of Egypt, it is 144 drachms, being 
somewhat over an Engli<h pound. At Aleppo there a1·e 
three sort of rottos; the first 720 drachms, making about 
seven pounds English, and serving to weigh cottons, 
galls, and other large commodities; the second is 624 
drachms, used for all silks but white ones, which are 
wrighed by the third rotto of 700 dracbms. At Seyda 
tile 1·otto is 600 drachms. 

The other ports of the Levant, not named here, use 
some of these weights, particularly the occo, 01· ocq ua, 
the 1•ottoli, and rotto. 

Tim Chin•se wrights are the piece, for large commo
dities; it is divided into 100 catis, or catth;, though some 
say into 125; the eati into 16 taels, or tales, each tale 
equivalent to IJ ol' an ounce English, or the weight of 
one t•ial an1l 1

1'1, and containing 12 mas, 01• mas5es, and 
each mas 10 cuntlrins. So tliat the Chinc~e piece amounts 
to t 37 pounds .English avoirdupois, and the cadi to I 
pound 8 ounces. The pico! for silk contains 66 catis and 
.1: the bahar, bakaire, or ba1·r, contains 300 ca1is • 
... Tonquiu has also the same weights, measures, &c. as 
China. Japan has only one weight, viz. the cati, which, 
however, is different from that of China, as containing 
20 taels. At Surat, Agra, and throughout the states of 
the Great Mogul, they use the man, or rnaund, whereof 
they have two kinds, the king's man, or king's weight, 
and the man simply; the first used for the weighing of 
common in·ovisions, containing 40 seers, or seres, and 
each seer a just Paris pound. The common man, used 
in the weighing of merchandise, consists likewise of 40 
sce1·s, but each seer is only estimated at 12 Paris ounces, 
or { of the other seer. 

The man may be looked on as the common weight of 
1110 East Indies, thongh under some difference of name, 
or rather of pronunciation, it being called mao at Cam
baya, Rml in other places mein, and maun. The seer is 
propel'ly the Indian pound, and of universal use; the like 
may be said of the bahar, tael, and catti above-mentioned. 

The weights of Siam are the piece containing two 
ahans, 01· cattis; but the Siamese catti is only half tho 
Japanese, the latter containing 20 taels; and the formet• 
only 10; though some make the Chinese catti only 16 
taels, anti th• Siamese a. '!'he tael contains 4 baats or 
Ucals, each about a Paris ou11(c; the !i_aat 4 selin5s1 .o~ 

mayon•; the mayon 2 fouangs; !he fouang 4 I'"> es; tho 
paye 2 clams; the sompayc half a fouaug. 

lt is to be observed, that these are the names of their 
coins as well as weights; silver and gold being commo
dities there sold, as other things, by their weights. 

In the islr of Java, and particularly at Bantam, they 
use the gantan, which amounts to near three Dutch 
pol111ds. lu Gulcomla, at Visapour, antl Goa, they have 
the furatelle containing 1 11ouncJ 14 ouncf's English; the 
mangalis or maugelin for weighing diamonds an<l pr· .. 
cious stones, weighing at Goa 5 grains, at Golconda, 
&c. 5~ grains. 'fliey have also the 1·otolo containing 
14!;ounccs English; the metricol containing the !:i ixth 
part of an ounce; the wall for piasters aiu1 ducats, con
taining the 73d part of a rial. 

In 1Jc1·sia thry use two kincls of batrnans or mans, the 
one calletl cahi, or chcray, which is the king's weight'; 
and the other batman of Tauris. The fi£·st weighs J s 
po ands 10 oz. English; the second 6i pounds. Its di"t--
sions are the 1·atel, or a 16tli; the tlerlicm, or drachm, 
which is the 50lh; the meschal, which is half the der ... 
hem; the dung, uhich is the 6th par·t of the mf'schal, 
being equivalent to six carat-grains; and, lastly, the 
grain, which is the fourth part of the tlung. They have 
also the vakic, which exceeds a little our 01111ce; the 
sah -cheray, equal to the lliOth part uf the dP1·1Jem; and 
the toman, used to weigh out large paJml'Dts of money 
without trlling; its wcjght is that of 50 aUassis, 

African and American weights. We have litt1e 'to 
say as to the weights of Amrl'ica; the seve1·al European 
colonies there making use of the weights of the sta.tes ol .. 
kingdoms of Europe they belong to. F'or, as to tho a1·011e 

of Peru, which weigl1s 27 pounds, it is evidently no 
other than the Spanish arroba, with a little dilfere11cc in 
the name. 

As to the weights of Africa, there are few places that 
have any, except Egypt, ancl the coutt.t1·ics bordering 
on the Mediterranean, whose weights have been already 
enumerated among those of the ports of the Lcnnt • 
The island of :Madagascar indeed has weights, but none 

i1:1~t;0~~e~~~l~~l~~~~bm, nor are they used for any thing 

WEIGHTS and MEASURES. The standard of measures 
was Ol'iginally ke11t at Winchester, whirh measure was~ 
by the law of king Edgar, ot·dained to be observed 
through the kingdom. 

B_y sl•!· S5 G. III. c. 102, !lie justices in quarter. 
sessions Ill e\:ery count,r, are req11i1·C':d to appoint per
sons to examme the weight.~ and balances within theii:
respective _jurisd~ctions: These inspectors may seize 
and examme weights tn shops, &c. and seize false 
we~ghts and_ bal.ances, and the offender, being convicted 
before one Justice, shall be fined from 5$. to £Os. Per
sons obstructing the inspectors to for·feit from 5s. to 40s. 
Inspecto1·s to. be recompensed out of the rounty-rate. 
Standard wflghts to be purchased by the sessions out of 
the county-rate, and produced to all persons payit1g for 
the production thereof. Informations to be within ona 
month. 

Un~versal standard for weig!tts and meas11res. l'hilo
sopuers, from _their habits or gco c1·alizing, have often 
ma.de speculations for forming a gene1·al standard for 
we1sbts and mc~urcs ~hron~h the ''iho~e world. These 
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have beBn devl•ed chlelly of a philosophical nature, as 
best adapted to universality. After the invention of pen
dulum clocks, it 61•st ocru1•red that the length .,r a pen
dulum which should vibrate seconds, would be proper 
to be n1ade a universal standard for length; whcthe1· it 
should be called a y"rd, 01• any thing else. But it was 
found that it would be difficult in practice. to measure anti 
determine the true length or such a pendulum, that is, 
the distance between the point or suspension and the 
point of oscillation. Another cause of inaccul'acy wai 
afterwards discovered, when it was foun<l that these
conds pendulum was or different lengths in all the dif
ferent latitudes, owing to the spheroidal figure of the 
earth; which causes that all places in different latitudes 
arc at dilferent distances from the centre, and conse
quently the pendulums are acted upon by tliffuent forces 
of gravity, and therefore require to be of different 
lengths. In the latitude of London this is found to be 
39! inches. 

al•~ be most convenient to make tl1e •uhdi'fisiona of lhi1 
measure, when found, to proceed decimally, or continu
ally hy !Oths. 

The Society of Arts in London, among their many 
laudable patriotic endeavours, offe1•ed a handsome pre
mium for the discove1·y or a proper standard for weights 
anti measures. This brought them many friv<>lous ex
pedients, as well as one which was an improvement on 
the method of the pendulum, by Mr. Hatton. This con
sisted in measuring the difference of the lengths of two 
pendulums of different times of vibrations, which could 
be performed llHll'e easily and accurately than that of the 
length of one single pendulum. This method was put in 
practire, and fully explained and illustrated, by the late 
Mr. Whitehurst, in his attempt to ascertain an universal 
standard of weights and measures. But still the same 
kind of inaccuracy of measurement, &c. obtains in this 
way, as in the single pendulum, though in a smaller de
gree. 

Another method that has been proposed for this pur
pose is the space that a heuy body falls freely through 
in one second of time. But this is an experiment more 
dillicnlt than the former to be made with accuracy, on 
which account different persons will all make the space 
fallen to be of diffe1·ent quantities, which wonld give as 
many different standards of length. Add to this, that the 
spheroidal form or the earth here again introduces a di
nrsity in the space, owing to the different distimces from 
the centre, and the consequent diversity in the force of 
gravity by which lhe body falls. Tl!is •pace has been 
found to be 193 inches, or 16/"I feet, in the latitude of 
London; but it will be a different quantity in other lati 
tu ties. 

Many other inferior expedients have also been proposed 
for the purpose of universal measures and weights; but 
there is another which now has the best pl'Ospect of suc
cess, and is at present under particular experiments, by 
the philosophers both of this and the French nation. This 
method is by the measure of the deg1·ees of latitude, 
which would give a large quantity, and admit of more 
accurate measu!'e, by subdivision, than what could be 
ebtained by beginning from a small quantity, or measure, 
and thence to pl'oceed increasing by multiples. '!'his 
measure mighl be taken either from the extent of the 
whole compass of the earth, or of all the 360 degt·ees, or 
a medium degree among them all, or from the measure 
&fa deg1·ee in the medium latitude of 45 degrees. It will 

The universal standard for lengths being once esta
blished, those of weights, &c. would easily follow. For 
instance: a vessel, of certain dimensions, being tilled 
with di.stilled wate1·, or some oth~r homogeneous matter, 
the weight of that may be considered as a standard for 
weights. 

WEINMENNIA, a genus of plants of the class and 
order octandria digynia. The calyx is four.leaved; co. 
rolla four-petalled; caps. two-celled, two-beaked. There 
are six species, trees uf the southern climates. 

WELDING HEAT, in smithery, a degree of heat 
given to iron, &c. sufficient to make any two ba1·s or 
1iieccs of iron unite by a few strokes of the hammer, and 
form one piece. See IRON. 

WEN. See SURGERY. 
WESTRINGIA, a genus of plants of the didynamia 

gymnospermia class and order. The cal~x is half five. 
cleft, five.sided; corolla reversed; foul' segments, longest 
erect, cloven; stam. distant, two sbo1'ter al.lortive. There 
is one species, a shrub al' New South Wales. 

WHALE. See BALll>NA. 
WHEAT. See TRITJCUM, and HUSBANDRY. 
WHEA.T·"E.lR. See MoTACILLA. 
WHEEL, rn mechanics, a simple machine, consisting 

o[ a round piece of wood, metal, or other matter, which 
l'evolves on an axis. The wheel is one uf the principal 
mechanic powers; it has place in most engines; in effect, 
it is of an assemblage of wheels that most of our enginea 
are composed. See MECHANICS. 

WHEEL•• ef coaches, carts, waggons, cJ'c. With re
spect to wheels of carriages, the following particulars 
are collected from the experiments and obserrations of 
Desaguliers, Beighton, Camus, Ferguson, Jacob, &c. 

!. The use of wheels in ca1·riages is two-fold, viz. that 
of diminishing or more easily overcoming the resislanco 
or friction from the ca1•1•iage; and that of more easily 
overcoming obstacles io the road. In the first case, the 
friction on the ground is transferred in some ~q;ree 
from the outer surrace of the wheel to it• nave and axle; 
and in the latter, they serve easily to 1·aise the carriage 
ovet· obstacles anti asperities met with on the roads. In 
both these cases, the height of the wheel is of material 
consideration, as the spokes act as levers, the top of an 
obstacle being the fulcrum, their length enables the car
riage more easily to sul'mount tbem; and the g1nter 
proportion of the wheel to the axle serves more easily to 
diminish or to overcome the friction of the axle. 

2. The wheels should be exactly round; and the follies 
at right angles to the naves, accal'ding to the inclination 
of the •pokes. 

s. It is the general opinion, that the spokes sbuuld 
be somewhat inclined to the naves, so that the wheels 
may be dishing or concave. lnderd ir the \\heels were 
always to roll upon smunth and lnel ground, it would 
be best to make the spokes perpendicula1· to the naves, or 
to the axles, because they \\auld then bea1· the \Hight of 
the load perpendirularly. But because the g1'<rnnd is 
commonly unefen, one "ht'd ,,ften faJI.., i11to a cavity or 
rut, when the otht•r d•:es not, :u1d tl1e11 it bears 01ucb 
mo1·e of the weight than the other rlo-.: in whirh nooo " 
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I ;. thought best for the wheel to be dished, because the 
the spokes become perpendicular in the rut, and there
fore have the greatest strength when the obliquity of 

' th• road throws most of the weight upon them; whilst 
those on the high ground have less weight to bear, and 
and therefore need not be at their full strength. 

4. The axle• or the wheels should be quite straight, 
I and perpendicular to the shafts, or to the pole. When 

the axles are straight, the rims of the wheels will be 
j parallel to each other, _in which case they will move. the 

easiest, because they mll be at liberty to proceed straight 
• forwards. But in the usual way of practice, the ends 

of the axles aa·e bent downwards, which always keeps 
the sides of the wheels that are next the ground uearel' 
to one another than theil· upper sides are; and this not 
only makes tho wheel• drag sideways as they go alon,<;, 
and gi\'es the load a much greate1· power of crushing 
them than when they are parallel to each other, but al
llO endangers the ove1•turning the carrriage when a 
wheel falls info a hole or rut, or when the cat•riage goes 
on a road that has one side lower than the other, as along 
the side of a hill. 

5. Large wheels are found more advantageous for 
mlling than small ones, both with regard to their pow
er as a longer lever, and to the degree of friction, and 
to the ad\•autage in getting ove1· holes, rubs, and stones, 
&c. Ir we couside1• wheel• with regard to the friction 
upon their axles, it is evident that small wheels, by turn
ing often•r round, and swifter about the axles, than 
large ones, must have mo1·e friction. Again, if we con· 
aider wheels aa they sink into holes or soft earth, the 
large wheels, by sinki•g less, must be more easily drawn 
out of them, as well a• over stones and obstacles, from 
their greater length of lever or spokes. 

It is a fact, howevel', that the draught ougl1t not to be 
horizontal, but l'ather inclined: because in the horizon· 
!al draught the collar pressr.s against the chest of the 
borsf', instead of bearing on his shoulders, as in an in. 
clined draught; and because in this latter circumstance 
the wheels pass more easily over obstacles than when 
the draught is horizontal. Hence it appr.ars, that wheel• 
ue mo1·e atlvantage:ous as they are larger, provided 
they a1•e not so high as to make the draught horizontal; 
and when they are very large also, they become too 
htavy; or if they are made light, their strength is pro
portionably diminished. and the length of the spokes 
rrndt•rs them tnnl'C liable to break; besides, horses ap. 
plied to such wheels would not be capable of exe1·ting 
their utmost strength, for the reasons already assigned, 
111mall wherl~ occasioning the horses to draw nJl\va1·61s. 

6. Carriagt•s with four wheels, as waggons or coach. 
es, arr much more advantageous than car1•iagrs with two 
wheels, as carts and chaises; for with two whrcls it is 
plain the tiller-horse cal"l"ies part of the weight, iu one 
way or other; in going down hill, the weight bears upon 
the hcll'se; and in going up hill, the weight falls the oth
er way, and lifts the horsr, whirh is still worse. Be. 
sidt's, as the "'heels sink into the holes in the roads, 
sometimes on one sidr. sometimes on the othrr, tl1e shafts 
etrikr against the tillr1"s sid<s, which destroys many 
horses: moreover, whrn one of the wheels .sinks into a 
h1~e or rut, half <he weight falls that way, wbicb endan
gen the overturoini:: or the carriage. 
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7. It would be murh more ad•·antageoM to mab.e tho 
four \\heels of a coach ur wa;g on nc;.u·ly of a hei~ht, 
than to make the f•H"ewheels of only hai r the di ameter of 
the hinllwhecls, as is used in many places . The fnrc. 
wheels have comm o11ly I.men made of a less s ize than 
the hind ones, both on account of turning short, anrt to 
avoid cutting the braces. Crane-n ecks have also been 
invented for turning yet shorter; and the fore-wh eels 
have been lowered, so as to go quite under the bend of 
the crane-neck. 

When a hor.•e dl'aws hard, it is obser•'cd that he bends 
fol'ward, and brings his h1•ea~; t near the grountl, and 
then if the wheels are high, he is pulling ahc carriai;e 
against the ground. A horse tackled in a waggon will 
draw two or three ton, lJecause the point ar line of attrac .. 
tion i• below his bl'east, by th e lowness of tho whrcls. 
It is also common to see, when one horse is <lrawing a. 
heavy load, especially up hill, his fore feet will rise from 
the ground; in which case it is usual to add a weight ut1 
his back, to keep his fore-part down, by a pe1·snn mount
ing on his back ot' shoulders, which will enable him to 
da·aw that load which he could not move bef1>l'e. The 
greatest stress, or main business or drawing, is to ove1'4-
come ob~tacles; for on le \·e l plains the drawing is but 
little, and then the horse's back need be pressed but 
with a small weight. 

8. 'rlae utility of broad wheels, in amending an1l pre
serving tlrn roads, has been so ,generally believer!, as tG 
have occasioned the legislature to enfol'ce their use. At 
the same time, th~ proprietors and drivers of' carriages 
seem to be convinced by expel'ience, that a mu 1·ow~ 
wheeled carriage is more easily and S)Jcl'llily drawn by 
the same numbet· of horses, than a brnad-whecJcd one or 
the same burthen; probably because they are murh light
er, and have less friction on the axle; anll the owncr•s of 
bt·oad . wheeled waggons contl'ive in g eneral to make 
them as destructive to roads as narrow-wh eeled ones, by 
making the rim of the wheel of unequal diameters, and 
the waggon consequently to go gene1·ally on a sharp and 
narrow edge. 

WHEEL·ANIMALS, braclLionus, a genus of animalcules 
which have an ap(1aratus of arms for taking their iwcy. 
This apparatus has been supposed, by microscopical 
writers, to be a kind of wheels; and they thence named 
the creatures that are possessed or it, wheel-animals. 

WHlltLPOOL, an eddy, vortex, or gulph, where the 
water is continually turning i•otmd. These in rivers arc vc .. 
l':f common, from various accidents, and a1•e usually very 
trivial, and or little consequence. In the sea they are 
mol'e rare, but more dangerous. Sibbald has a·elated the ef
fects of a very remal'kable marine whirlpool among the 
Orcaclc.s, which would prove very dangerous to strange1·s, 
though it is or no coni:tequence to the people who a1·e 
used to it. This is not fixed to any particular place, but 
appears in various parts or the limits of the sea among 
tho9e islands. Wherever it appears, it is very furi
ous; aml Uoats, &c. would inc' itrtbly be clrawn in and 
pel"ish with it; but the pro pie who navigate tlwm aa·r pre
pared for it, and always carry an empty vessel, a In.'> of 
wood, or large bundle of stt·aw, or some such thi ng, in 
the boat wi1h tlll'm; as soon as they pCl'ceivc th e whirl
pool, they toss this within its vortex, keeping thrmsdves 
out; this substance, whateve1· it may be, i~ immed iately 
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i;eceivc<l into the crntre, and carried nni.1ei" wate1'; antl as wontls, gron·ing every moment Ia.1•grr and sfrnn~ 
soon as tliisi!='. Uonc, the su1·f'ace of the place \\he1·e the raising, instead or dust, the old tlry lca,·rs, \\itl1 "l1ich 
whirlpool was l.Jecorncs smooth, antl they c·ow ovct• it the ground was thkk-cove1·ed, autl making a g1·i:·at noise 
with sal'ely; a11d in about an hour they see the vortex with them and the branches of trees, Lendiug some tall 
begin again in some otl:cr place, usually at al.lout a mile trees roun<l in a cil'_cle swi_rtly, and rcr~· s111·1·r1~ingll·; 
distance from the first. thou.i;h the progress1rn motion of the wl111'1 wns uot 80 

WHIRLWIND. This phenomenon is well drr.ned swift, but that a man on foot might han kept pat wit~ 
by its name. Its nature may lie illustrated by recurring it; but tlie circula1· motion ''as :mrnzingly 1·~q uJ. BJ 
to the same kind of motrnn in a denser fluid. "'hen the leaves it was now filled with, I cnuld plaiul.) Jll'rcei\·e 
water is flowing through an a11e1-ture in the bottom of that thr. cul't'ent of air thry were ill'ivcn hy. nuHr.d up. 
a vrssel, we may 01Jse1·ve that the meeting of the currrnts wards in a spiral line; and when l Sit\\- the pas~ing \\ltii·I 
which procrc•t.l l'l'om all sidc.5 towards the opening. gives continue rntit·c after lea\ ing the h·u11ks ~ml budirs of 
)·ise at length to a circular motion just ovcl' it; at first 1a1·ge trees which it had envcJoprd, 1110 longP1· wonder. 
confined to a small space, but spreading by drgrees, ed tliat my whip had no effect 011 it in its s11rnllt·1· sta'8. 
unlil it occupirs a lal'ge lJOI'tion of the surrounding wa- I accompanird it about i of a milr, till s11111e limb~ of 
tel'. At this time, tJie crntl'ifugal fo1·cc becoming gt·eater dead trcrH, broken off IJy the whirl, flyiug alJuut, falling 
every instant, the water absolutc)y quits the central near me, made me more appt·chcnsh c of da11g"r; and 
space, leaving a hole through it, whirh, together with thrn I stopped, looking at the top of it, as it went on, 
the \'t-hirling motinn, continues during the remaining which was visible, hy mra11s of the leaves conLiincd in 
time of the discharge. Nnw, as the water descends 1.Jy it, for a ''el'y great heiµ,ht above the tt·res. Man.} of 
jts gravity, and the otht•i• effect depends on a lateral tlJl• kaves, as they got losse from the upper anti \\i1:t"St 
impulse, given by the most powerful of the confluent part, were scattered in the wintT; hut so gl·cat was thrir 
5treams, so the heated air, over some partirular tract, height in,. the air, that they appeared no biggrr than 
.ascrnding Uy tl1c latel'al pressure of 1mrrountling cnltle1· flies. My son, who by this ti111e was romc up w1tli me, 
-and heaviel' air, may at any time give l'ise to a whirl. followed the whil·lwind till it left the woods, aud crossed 
wind of greater or less extent and force, acconling to an old tobacco field, where, finding rH!ither dust nor 
the quautity of air l'equire<l t1J be tlius transmittecl to a lea\'es to take up, it gradually became invisible below, 
·biglirr station, in order that the equililH·ium ol' the at- as it went away over tl1at field. 'fhe coul'se of the 
mnspherc may be rrstored. There is wanted fu1· this general wind then blowiug was alont; with us as we 
purpose only a sudden impulse from some qual'ter, suffi. travelled; and the progt·essire motion of the wbirlwind 
cient to tli.stul'b the uniform motioR of the ascending was in a direction ncal'ly Ollposite, thougll it did not 
.sh'eam. The effects of whil'lwinds are sometimes tre. keep a st1·aight line; nor was its pl'Ogrcssirc motion uni• 
mendous; not only large quantities of hay, an<l other form, it making little sallies as it went on either side1 
light bodies, but even the limbs of trees, the roofs of proceeding sometimes faster and sometimes slower, and 
J1ouses, and other ponderous matters, having brcn lifted seeming sometimes, fot· a few seconds, stationary; then 
up and cal'ded off by them. Their effects are no where starting forwal'ds pretty fast again. When \\C rejoined 
more conspicuous than in the vast pillars of sand, so the company again, they were atlmil'ing the vast licight 
much dreaded by travellers, which they rais~ from the of the leaves now IJr·ought by the common \\ind onr our 
imo,•eable sU1face of the tleserts in the East, and of which heads. These leaves accompanied us as we travelled, 
v. e ha\'e a good accouut in Brnce's '!'ravels. Dr. some falling now and then roun<l about us, and some not 

'Franklin, in whom sagacity of ('bservation was emi. reacl1ing the ground till we had gone near three miles 
<aently united with the power of simple and plain de. from the place where we saw the whirlwind begin. 
·srription, has left us tlie following account of a mode- WHISPERING.PLACES depend upon thisfprinci. 
)·ate whirlwind, of which he was an eye.witness close at pie: If the vibratio11s of the tremulous body are propa
'hand. gated through a long tube, they will he rontinually re1·er· 

"Being in !llaryland (says the doctor) ri<li11g with . berated from the sides of the tube into its axis, and by 
·colonel l'arker, and some other gentlemen, to his coun- that means Jll'evented from spreading, till they get out 
tr·y.seat, we saw in the vale below us a small whirwind, of it; whereby they will be exceedingly increased, and 
beginning in the rood, and showing itselflby the dust it the sound rendered much louder than it would otherwise 

.1·aised, anrl contained: it appeared in the form ofa sugar- be. See SouNn. 
loaf, spi11ning 011 its point, moving up the hill towards Hence it is, that sound is conveyed from, one side of 
us, enlarging as it came forward. When it passed by a whispering-gallery to the upposite one, without being 
us, its smaller part, near the ground, appearedno!Jigge1· perceivrd by those \\ho stand in the middle. Tl1e form 
than a common barrel, but widening npwa1·ds, it •.seem· of a whispering.gallery is that of a segment of a sphere, 
rd at 40 or 50 feet high, to be 20 or 30 feet in diameter. or a similar arched r.gure. 
'The rest of the company stood looking after it, but my WHIST, a well-known game at cards, which rcquiru 
r.uriosily being stronger, I followed ' it, riding close by great attention and silence; hence the name. T.his gamo 
its ~ide. and observed it lickin.g up, in its progl'ess, alt is played by four persons, who cut for partners; the two 
the dust that was under its smaller part. As it is a highest and the two lowest are together, and the part. 
oommon opinion, that a shot fired through a water-spout ners sit opposite to each other; the person who cuts the 
\\ill ··creak it, I tried to break this little whirlwind, by lowest cal-<l is to deal first, giving one at a time to each 
striking my wl1ip freqi:ently through it, but without any 1ie1·son, till he comcS:to the last ca1·<l, which is turned up 
effect. Soon after it quitted the road, and took into tho for the ti·umj" and remain! on the table till each persoa 
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ba.~ Jilayed a car<l. The person on tl1e left-han<l si<le of 
the dcalrr plays first, arnl wlinevc1· wins the trick is to 
J•lay again, thus going on till the cards are played out. 
'l'hc are, king, queen, and knave, of trumps, are called 
honours; in case any three of these l1onours ham been 
pined bt·twcen, or by either of the two pai-tnet·s, they 
nrkon for two points towards the game; an<l if tlic 
four hoMurs have bren played between or by either of 
the two pa1·tr1ers, they reckon for four points towards 

:~~~i;=~e:·et~h:o~~~:r~~;~~;~!i•~~i~,~st;enalfu~~~s~e J;et1~i~~; 
reckoning alsn towa1·ds tho game. 

In lloyk's G1lmes may be seen the general rules for 
plaling wl1ist, \\ hirh are too long for insertion lie1·e. 

WHITING. See GAnUs. 
WICKJ,lli'l?ISTS, or WICKLIFFITES, a religious 

eect which sp1·ung up in England in the 1·eignofEdwar1l 
Jf[. and took its name from John Wickliff, doctor and 
professor of diviuity in the uni\'Crsity of OxfoJ'd, who 
maintainml that the sul1stance of the sacramental bread 
and wine rcmainctl unalteretl after consecration; antl 
opposed the tloctl'ine of purgatory, intlulgcnccs, auricular 
co1afc-ssion, the invocation of saints, and the worship of 
in1agcs. He maintaim•tl that children may l.te sand 
\\'ithout being baptised; that priests may administrr 
confirmation; that there ought to be only two orders in 
the church, tliat of priests, and that of deacons. He 
madt an English version of the Bible, mhl composetl 
two volumes, called Alethia, that is, Truth, from whirh 
J1Jhn Uu~se learned most of his doctrines. In shol't. to 
this reform er we owe the first hint of the rrfo1·mation 
which was effected about two hundred years after. 

WIDOW, a woman who has lost hel' husband by 
c1tath. Jn London, and thruughout the p1·ovince of York, 
the widow ot' a rrernrnn, is by CUSt{ m e11tiHed to hcl' 
~pparel, and the ful'lliture or the Gcd-chambel', called 
~ht "idow's chamUrr. 

WU'E. After marriage, all the will of the wife, in 
judgmt•nt of law, is suliject to tl1P will of the husband, 
and it is commonly said a feme cornl't has no will. Sec 
Hl'SRAND AND WlFB. 

WILDERNESS, in gardrning, a kind of grove of 
fal'gc trees, in a sparious garden, in which the. walks 
are commonly made either to intel'scct each other in 

1 a1u~fr"i, or have tlie appcaa·ance of meanders and Jaby
r111lhs. 

Wiltlernessos, says Mr. Miller, shoul<l always be 
proportionell tu the rxtent of the gard r ns in which they 
11·e made; for it is very ridiculous to see a large wil
dt>t•ness i1Jantrl) with tall tl'ecs in a small spot of ,i;;1·0111HI; 
and, 011 the olhrr hand, nothing can be more absurd, 
than to sPe littfo palfry squares, or qua1·tel's of wildcr
nrss-w1wk, in a magnrncient large gar·tlcn. As to the 
1ituatio11 of wild1·rnrssrsf they should never he placed too 
nt•;u· the lrnbi1atio11, 1101• so as to obstruct any tlistant 
pr.Jspert of thr mun try, there being nothing sn agreca
bl· ,1.., an unronfinrtl pruspert; but where, from the situa
t; ,,f tl1r place, tl1e sight is confined within the limits 
c.il 11 ~ard~'.11, ur thl'l'c is an tl1ing unsightly to be con
r 1·.t !· i, •101 hing rnn sr) agreeably te1'1Uinate the prospect 
8'- a lJ, a tiful sc·enr of the va1·iu11s kinds of tr"es juflici
on~'l ·' ·1tetl; and ir it is Sf> rnntrivecl, that the trrmi11a
tjun •• i·'~"'·'d m·culal'ly, witll the concave towal'ds the 
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si,;111, It will harn a much better effect, lhan if ii eml! 11 
straight lines or angles. The plants should always bo 
adapt<•cl to the size of the 1.Jantation; fo1· it is 1·e1·y absurd 
for tall trees to be pla11ted in the small squares of a little 
garden; and in large designs small shi·ubs nil! have a 
mean appearn11ce. 

As to the walks, those that have the appearance or 
meanders, where the ey~ cannot Uisco vc1· more than. 
twenty 01· tliirty ya1•ds in length, at·e generally p1·efcra
blc to all others, and these should now and then lead in
to an opeu circular piece of grass; in the centre of which. 
may be plarc<l eithe1· an obelisk, statue, or fountaiu; and, 
if in the middle of the wildel'lless thel'e is contrived a 
Jar·,i;e O{Jening, in the centre of which may be erected a 
dome 01· banqueting-house, snrrounckd with a g1·een pfot 
ol' g1·ass, 1t will be of a considel'alJlc addition to tho 
bcanty of the whole. From the sides of the walks and 
openings, the h'res sl1ould l'ise gradually one above an
other to the mitlllle of the quarters, wher·e slwultl always 
be planted the Ja,.gest -growing trees, so that the heads of 
all the trees may appear to view, while their stems will 
iJe liitl from the sigl1t. Tims those parts which are plant
ed with deci1luous trees . roses, honey-suckles, spirreas, 
anti othe1· kinds of low-Bowering shrubs, may be planted 
nrxt the walks and openings, and at their feet, near the 
sides c,f tl1e walks, wit Ii primroses, violet:3, daffodils, &c. 
not in a stl'aight line, but so as to appear- accidental, as 
in a natural wm>d. Belli ml the first 1·ow of shrubs shouhl 
be lJlantrtl syringas, l1ibisrus, mczcr"ons, and other flower .. 
ingshrubs of a middle growth; and these may be backed 
with many other sorts of trees, l'ising g1·adually to the. 
middle of the quarters. 

The part planted with evergreens may be <lispose<l in 
the following manner, viz. ln the fi1·st line next th~ 
great walks, may be 11Jaccd the laurustinus, boxes, spurge
laurcl, junipfw, savin, and other dwarf evergreens. Be
hind these may be placed )aut·rls, hullirs, arbutuses, and 
other cvct·grerns of a larger growth. Next to these may 
be planted alatrrnuses, phylli1·eas, yews, cypresses, Vit·
ginian ccdarst and other treC's of the same gl'Owtll; be
hind these may be planted Not·way and silrc·1· firs, the 
true pinr, and othc.•r sods of the fir growth; and in the 
mitldle shouid l.te planted Scotch pines, pin aster, and other 
of the larger-gro\\ ing evrrgre~n~, wilich will affor<l a. 
most delightful p1·o;pect, if the different shades of the 
greens are curiou~ly intel'mixed. 

But besille thc·gl'and walks and openingst there should 
be some smalle.1· wa.lks thqrngh the 1uitldle of the quarters, 
whrt·e persons may retire fo1· pri,·acy ; am.I by the 8idrs or' 
those 111·irntc walks may also be scatte1·ec.J some wood 
flowe1·s .and plants, which, if artfully planted, will have a 
very good elfoct. 

In the general design for thrse wil<lcrnesscs, thrre 
shouhl not be a studied and stiff co1Tespontlency between 
the scvcl'al pa1·ts; fol' tlic greater diversity tl1r1·c is in tLe 
distribution of lhrse, the more pkasu1·e they will afford. 

WILL AND TESTA~Il~N · I, in la,v, E'el'y pol'SO!I 
capable of hi11<li11g himself by contract, is Ca)lable of 
making a will. 

Also a mal e inrantof the age or 14 years an:J up•.vai·lli;i, 
and femal e of 12 )Cars and upwal'<ls, ;u·orapablc ofm;ih,. .. 
ing a will 1·c p~<'ling prrsonal estates only. 

But a nmrl'!ed wonMn cannot make a wiU uulcss a 
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vowN· is reserved in ~marriage settkmcnt; bu~ wherever 
11ersonal propc1•ty, however, is given to a married w~man 
fo1· he1· sole and separate use, she may dispose of ti by 

wi\
1
r a fome sole makes her will, and afterwards marries, 

such mar1•iage is a legal revocation of the will. 
Wills arc of two kiutls, wl'itteu and verbal; tlie former 

ar~t~~s;,~~u!~s~,~~t:~;u~~~essary that a will should be 
witnessed; an<l a testament of cbattles, Wl'itte_n tn the 
testator's own hand, though it shou~d have neither the 
testato1·'s name nor seal to it, nor witnesses present at 
his puulication, will be good, provided s.ufficient proof 
can be had that it is his hanil-writing. Gild. 260. 

.By stat. 29 Car. II. c. s, all devises of lands, and t~ne. 
men ts, shall not only be in writing, but shall also be sign· 
eel by the party so devising the same, or by. su~c other 
person in his presence, and by his expre.ss thre,·hon, and 
shall l.Je witnessed and subscribed in the presence of the 
person de,·ising, by three or foul' credible witnesses, ~r 
else the de,·isc will bo enti1·cly void, and the land Will 
descend to the heir at law. 

A will, el'Cn if made UC) ond sea, bequeathing land in 
Englaud, must be attested by three witnesses. 2 Pere 
Wms. 29S. 

A will, lwwever, devising copyhold land, does not re
quirr to be witnessed: it is sufficient to decla1•e the uses of 
a su1Trnder of such copy hold land made to the use of the 
will. The party to whnm the land is given becomes en
titled to it by means of the surrender, and not by the 
will. 2 Atk. 37. 

A codiril is a supplement to a will, or an addition made 
by tl1e person maki11g the same, annexed to, and to. be 
takt•n as pai·t of, the will itself, being for its explauahon 
or alteration, to add something to, or take something ~rom, 
tlie former disposition, anil which may also be either 
written 01· re1·bal, unc.lcr the same rest1·ictions as regard 

wi~lt"two wills are fot1n1!, and it does not appear which 
,,,,·as the- forowr 01• h1.ttr r, both will be void; but if two co
dicils are fournl, and it ca11not be ascertained which was 
the 1ir·st, hut tlie same tiling is divised to two per~o~s 
both oughl to rlivide; but where eitl1cr wills or cud1cils 
Jian~ dates, the latter is consitlered as valid, and revokes 
the former. See ADl.IlNISTRAToR, EXECUTOR, and LE· 
GA Cl. 

'VJLL WITH A WISP, or Jack "M.Jith a lantlwrn. See 
METEOR. 

WILLI CHIA, a genus of plants of the class and or
der· tri<\tHh·ia monog}'nia. Tile calyx is: fou1·.cleft; co
i·o!la ditto; capsule· two-celled, many-seeded. There is 
one species, rtn :mn11al of Mexico. 

WJLLl!GHBEIA, a ;;enns of plants or the pentan. 
1l1·ia monogJ nia class a11d nrdrr. It is contort1•d; corol
la s2lvrr.sha1ied; stigma headed; fruit one 01• two celled, 
hel'J'y oi· pumpkin. 'I' here are two speC' ies, trees of Gui-
ana. 

WIND, a sensible ru1·rent in the atmosphere. The 
nrntions of the attn%}lhrrc are sahjcct, in a crL'tain de. 
grer, to the same hnrs ru; those of denser fluitls. If we 
rcmnve a ponion of th e wate r in a Ja1•ge 1·eserv1,ir. we 
see the surrounding water How in to restore the equili-
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briom. lfwe impel, in any direction, a certain portio 
an equal quantity moves in a contrary direction from the 
same cause. If a portion, being rarilied by heal, or 
condcused by cold, asreuds or descends, a t'onntt-r~cur. 
rent in another pa1·t is tile necessal'y and Yisible l'<'sult. 
It is thus in the atmosphere. No wind cau blow with. 
out a counter-current in an op1>osite dfrertinu; or arise 
without a previous destruction of the equilibrium, the 
general causes of which art•: t. Tho ascen,t of thuir 
over ccl'lain tracts, heated uy the sun. !. Evaporattoa 
causing an actual increase _in the rnJume of the ~tmos
phere. 3. Rain. &c. causrng an actual decre1t.•• m >oJ. 
ume by the desll'urtiun of !hr vapour. Cumnts thus 
producet.I may be permanent and .ge~eral. e~tend1ngo~·er 
a la1·ge portion of the gloue; per1od1cal .as 111 the Indian 
ocean; 01• va1·iable, and as 1t we1·e occas1?11al, or at lcut 
uncertain, as the winds in tempc1•atc dunates. 

Genet·al or permanent winds blow ah\Bys nearli in 
the same dit•ection. In the Atlantic and Pacific orea111, 
under the equator, the wind i~ almost alway~ eastl'l'ly; it 
blows, indeed, in this direction, on both sides o[ the 
equator to the latitude uf 28°. More to the northward 
of the equator, the wind generally blows between tho 
north and east; and the farther north we pr1!ceed, wo 
find the wind to bJow to a mol'e northern d1roC't11m; more 
to the sot1tbward of the equator it blow• between the 
sot1th and east; and the farther to the south,~the more it 
comes iu that <lil'ection. 

Between the pa1·allels of 28' and 40' south fat. in. that 
tract which extends from 50° west to l00° east longitude 
from London, the wi11d is variable, but it most fre'l.uent• 
ly blows from between the N. W. and S. W. so that tho 
outward-bound East India sl11ps ge11c1·ally l'Un down 
their easting on the parallel of S6• south. . 

Navigatof's have given the appellation of trade-winds 
to these general win~"f. 

Periodical winds. Those winds, wl1ich blow in a cer
tain direction for a timl', and at certain stated "easuns 
change and blow for an equal space or time from the op. 
posite point of the rompa'is, are calleLI monsoons. Dur
ing the months of April, May, June, July, August, and 
September, the wind blows from southward over rho 
whole length of the Indian ocean, viz. uetween the pa· 
rail els or 2s0 N. and 28' S. lat. and between the eastern 
coast of Africa and the mcriclian which passes through 
the western part of Japan; bt1t in the other months, 
Octol.Jcr, Nm·ember, December, January, February, and 
March, the winds in all the northern pal'ts of the Indian 
ocean shift round, and blow dir,ectly contrary to the 
course they held in the former six months. For so"!" 
days befo1·e and after the change, there are calms, vart· 
able wiru.ls, and tremeni.lous storms, with thunder,&c. 

Philosophers diffel' in their opinions respecting tho 
cause 11f these periodical winds; but a more probable 
theory uf the general trade-winds is, that they are oc
casioned by the heat of the sun in the regions about the 
equator, where the air is heated to a greater degree, 
and consequently rarefied more, than in the more nort~
ern Jiarts of the globe. From this expansion of the air 
in these tropical' regions, the denser air, in higher lati· 
tndcs, rushes violently towards the equator from bo.tb 
si d .. s or the globe. _By this con~ux of the denser. air, 
without any other circumstances mtcrvewng, a direcl 
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nnrthnly wiml \Hit:ld Ue proilncrd in lhc northc1•n tropir, 
and a .'ioutht·ru 1111c in the other trupir; but a<; the ra1·tli's 
diurnal motiou ,·al'ic:; th~ tlit•cct influence of the sun ornl' 
the sal'facc of the C<u·th. and as l.iy that n1'1tinn t!iis inHu
ence i'i communicnlcd fr.>m cast to west, an cagterly 
"ind wou)d be p1·o<lucc<l if this influence alone prevail rd. 
Un arcount of t!icco-opc1·ation ol' these two causes at the 
same time, tile trallc-\dncls blow naturally from the N. 
E. on the north, arnl from the S. E. on the south of the 
Line, throughout Urn whole yra1·; but as the sun ap
proaches 11ea1·e1· the tropic ur Cancer in our summc1• sca
snnJ the point towards which these willlls are tlircctetl 
\\'ill not be inval'iahly tile same, but tbf'y will incliuc 
more towards the no1·tl1 in that season, antl mu1·c tuwar<ls 
thrsouth in ou1· wintur. 

'['he la11<l a1ul sea breezes in the tropical climates may 
bl! co11sidrrc1l a., pa1·!ial i11krruptions of the grncn\I 
trat!C-\\irnl.;; and the cauc;c of thcsu it is not vrry diffi .. 
cult to explain. From watN• being a better conductor 
of lteatthan ea1·tl1, the watn i<1 always or a m•H'C even 
trmpcraturc. Durin;; the day, therefore, the land bc
romrs considerably lwateil, tlic air rarefied, ancl consC·· 
qurntly in the aftel'nonn a breeze sets in from the sra, 
whkh is less hcatell at that time than the Janel. On the 
othrr liantl, <luring the night the earth loses its surplus 
J1cat, whilr the sea cnnii11urs more even in its tempera
ture. Towanls mnrning, therefore, a lirerze rrgula1·ly 
procccils from the land towarcls the orenn, where the ail' 
i'i warmcrJ anti consequently more 1·a1·cfiecJ, than on 
sl1t1rf'. 

'l'hc cause of I lie monsoons is not so well unrlcrstnotl 
a!I that of the gr11r1·al t1·at1c-winlls, l>ut what has been 
ju'it r·em:\l'kctl, su,;gt'sts, at least, a JH'nhal.Jlo theory 
on tho !Hl~jrct. rt is wrll known, that at the f'<Jlll'l.tm· the 
changes or heat arnl colt! a1·e occasionrd l>y tile lliurnal 
motion nr the r:11'lh. and that the dilfe1·enrc hrtwcrn the 
Jwat of thr day and tl1c ni~ht is almost all that is pcr
ccill'd in thoc;r tropical re~inns; whereas in the pular re
ginnq the gl'l'at viris!o)itudcs of \i('at and cohl arc occa
sioned by lhf' annual motinn of lite ~lobe, which produ
c1•s thr sr11sibh• chan~r'i of wintrr and sun-1mcr; conse-
1']~1cnl l_r, if 1hr lif'at of the sun was the only cause of the 
Yal'iatinn of the \\incls. the rhan~rs, if any, that would 
bt• pr1ul11cril by thosl' mrans i11 1·quatorial region.:;, ought 
to IJr tliul'nal only, I.mt the changes about the pole should 
lH' t'XJll'rir111·ed only nrH'l' in six months. As the effects 
a•'i'iing f'rum the l1rat of tlir sun upon tlic. air must be 
grl'att-r at the C'<1uato1· than at the polrs, tlic changes of 
ttic wind arisin~ from the rxpansiou of the air Uy the 
81111'..; r.t,·s must be mo1·c stracl_v in rquatorial than in po
br 1·et-;iu118. The inf'ont1•0\'(w\iblr Hidrnrf'i of 11a,·igator-s 
]ll'UYl'S this tl'ulh. that winds are more val'iitOle towanls 
thr pnlrs, a111I mor·e con8tant towanls the ('quator. U11t 
in summer, thl' c11nti11ual IH·at, rven in l1igh latitutlrs, 
comrs to be srnsihly l't'lt, anrl prorluccs changes on the 
wi d. \\ liirh ar1• tli"ltin tly prrct ptible. In our own cold 
rt:giun, thr c•fforts ol' the sun on the win1l are fpJt tluring 
tlw summrr 11111ntho;;; for while the weather in that sra
son of thr year i'i finr, the winrl gcne1·ally hl·comes 
stronp;t•r :1s thr tim1~ of tile Llay a1lva11crs. and dirs away 
towards tlu> ev1·11in~. ancl a'is11mes that plrasing serenity 
eo ddightful to nur ff·t•lings. Surh are lhP diu1•11:tl rl1an. 
S'''4 nf thr win<l lu uurthc1·11 rlimatcs. The aunua.l rcvo .. 
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Julian of th e sun p;·odncrs still more sensiLJe effl'..:ts. The 
)Jl'e\·aJcuce of the westel·n winds tluL·ing summer we may 
atl!'ibutc to this cause, \\ hich is still mol'C pcrceplilJle i11 
Fl'a11cc a11i! Sp;tin; l.Jecause the continent of land to tho 
eastward, brin.~ heated murc than tl1c waters vf tlic At
lantic ocean, the air is drawn, during that season, to
wards the east, and cou'irqucntly produces a western 
\\lll<l. 

But these elfects are much more perceptible in couu . 
tl'ies nea1· the t1·opics than with us. For \\lien the sun 
approaches the tropic of Cance1·~ the soil of Persia, Ilen
gal, Cliina, anti the adjoining countrirs, lJccomrs so 
much Ill ore Ucatcd tl1an the sea to the southwartl of those 
countries. tliat the cur1·cnt of tt1e general tra<lc-wi11t.I is 
intnn1ptct.l, so a~ tu blow, at that season, from the soullt 
to llic 1101·th. cnntrary to what it \Youl<l dn if no lane! was 
there. But as the high mountain.~ of Aft-ic~, tlt11"i11g all 
t\1e yca1·, are extremely cold, the low count1·ies of India, 
to the eastward of it, become hottc1· tha11 Africa in sum
mer, aml tile. air is naturally ch-awn thence to the east
ward. F1·om tlie same cause it follows, that the trade
wind in the Indian ocean, from Apl'il till Octo!.irr, blows 
iu a nu1·th-~ast di1·cction, contr;u·y to that of the gc111•ral 
trade-wind in open seas in the same latitude; but when 
tile sun l'rti1'C'S towards the tropic of Capricorn, these 
no1·thc1·11 11arts become cooler, and the general tratle
\\ incl a_!;;sumrs its natu1·al clin·rtifm. 

II:win?;' gi•·cn the mtJst oh\•inus causes of the prriodi
cal mo11soo11s in the ln<l!a11 sras, it is 11cccssary to ob
scnc, that no monsoon takec:; plan.: to the soutliwartl of 
the equator, except in !hat part or the ocean at.ljnining to 
New llollaud. 'f'hCl'c the sllme causes f'oncur to prn ... 
duce a monsoon ac; in the wH·tht·1·11 tt'opic, and simihw 
appearances take place. From Octobc1· till April the 
rno11snon srts iu l'rnm the N. \\r. to S. E. nJlpositc to the 
gcnC'l'al co111·se ol' the tra.llr-wind on tile uthe1· sit.le of the 
Li1w; and here also the gcncl'al tratlc-winr\ resumes its 
usual course dul'ing the other months. "hich constitute 
the wi11tc1· sC•t~nn in these ngions. (t may not be im
prnpe1· to coududc this account of the tropical winds, by 
enumerating some of tl:e lll'iucipal inliections of ute 
monsoons. 

Iletween the months of April and Octnhrr the wincJs 
bluw constantly from W. S. W. iu all that 1w·t of the In
dian ocean which lies l>ctwcrn 1'lacla;;ascar an<l cape 
Cumodn, and in thecontral'y direction from OctobCl' till 
Ap1·i1. with some small rn1·iation in diffi•1·cut placl·s; but 
in the bay of Bengal these wimls a1·c »C'ither so sti·ong 
nol' sn consta11t as i1l the lntlian ocean. It must also l.rn 
1·1..•markril, that the S. \V. whuls in those st~as are more 
southerly on the African side, and m111·c wcs1erly on tl1e 
sitle of lnflia; l>nt these variations al'C not so g1·cat as to 
be re1rng11ant to the general theo1·y. The cause of thi11 
va1fation is, as was befol'e intimated, that the mountain
ous lands of Africa are co Mer than lthe fiatler. regions. 
of Arabia and lndia; conserj11ently thr. wind nat111ally 
hll)ws from these colcl mountain.;;J in the summcl' season, 
towa1·tls the warmer lands of Asia, which occasionsth11::io 
inllcctiuns or the wind to the eastward during the sum
mer months. The peninsula of Cndia, lyiug so much far
thu to the south than the kingtloms of Ar.lliia and Pl·rM 
sia, adds gr('atly to this effl'rt; beraus(' thf' wind natul'a) .. 
ly draws towards them, and 111·ouuccs that eastcdy v~: 
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riation of !11 0 monsoon wliich takes place in this part of 
the ocean, \\ l1ilr the saudy deserts of Arabia tlraw the 
winds more directly northwa1·d, near llic African coai;t. 
A s lm1la1• chain of reason int; wi11 s l:'rve to t·xplain an1 
other mflec ticms or \lal'ialious that may oocur in the pe
rusal ol lJnuks nf tran~ ls, &.t . 

WIND S, 'IJariable. In the temperate zones the di-
1•ect10 11 of the winds is by no means so regular as be
tween the Ir• pies. Even in the same degree of latitmle 
we fiutl them 111ten blowing in different directions at the 
same time; while theil• changes are frequrntly so sudden 
and so capricious, that to account for them has hitherto 
b ct·n found impossible. Whrn winds aJ'c \'inlent, and 
continue lo11g, they generally rxtend over a large tract 
of country; and this is more cel'tainly the case when they 
blow from the no1·th 01• east than from any other points. 
By the multiplication antl comparison of meteorological 
tables, some regular connection between the changes of 
the atmosphel'e in diffel'ent places may in time be ub
serveu, which will at last lead to a satisfactory theory 
of the win1ls. It is from such tables ch icily, that the fol
lowing facts have been collecteu: 

Jn Virgi11ia, the ])revailing win<ls are between the 
south -west, west, no1·tl1, and north-west; the most fi-e .. 
'lurnt is the south-west, wliich blows more constantly in 
June, July, and August, thau at any other season. The 
1101·th-wcst winds blow most constantly in November, 
January, and February. At Ipswich, in New England, 
the }H'erniling winds a1·c als" between the south-west, 
west, nol'th, and no1·th-east; the most frequent is the 
nol'lh-west. But at Cambridge, in the same pro\'ince, 
the most frequent wind is the south-east. 'I'hc predomi .. 
uant winds at New Yot·k are the north and west; and in 
Nova Scotia north-west winds !Jlow fur three-fourth!ll ot' 
the year. The same wind blows most frequently at Mon
treal in Canada; but at Quebec the wind generally fol
lows the direction of the river St. Lawrence, blowing 
either from the north-east 01· south-west. At Hudson's. 
bay westedy winds blow for three-fourths of tho year; 
the north-west wind occasions the greatest cold, but the 
north-cast are the vehicle of snow. 

It appears from these facts, that westerly winds are 
most frequent over the whole eastel'n coast of North 
America; that in the southern provinces, south-west 
winds predominate; and that the north-west become 
gradually more frequent as we a11proach the frigid zone. 

Jn Eg)pt, during part of May, and during July, Au
gust, and September, the wind blows almost constantly 
from the north, varying sometimes in June to the wr.st, 
and in July to the west and the east; during part of Sep
tember, and in October and Novemller, the winds are 
l':ariable, but blow more regularly from the east than 
any other quarter; in D ecember, January, and Februa· 
ry, they blow from the north, north-west, and west; to
wards !be end of Feb1•uary they change to the south, in 
which quarter they continue till near the end of March; 
during the las t davs in March and in April, they blow 
from tho south-east, south, and south-west, and at last 
from the east; and in this direction they continue during 
a part of May. 

In the Mediterranean the wind blows nearly three
fOurths of the year from the north; about the equinoxes 
\here is alwa1.' a~ easterly wind in that sea, which is 
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i;~nerally more. constant in spring than in antumn. 
1 hese ob,e1·vat1011s do not apply to the gut of Gibra(. 
t a r, wht' l'e th e1·e are seldom an) wiru.ls excrpt tht· t' (ISt 
and ti.1~ west: A~ llastia, in the island of CorsiC'a, the 
pre\1 a1hng wmd 1s tlie south -west. 

In Sy1·ia the north wind blows from the autumnal 
equinox to November; tlu1·ing December, Januat·)',and 
Fel.H'uary, the winds blow from the west and /iloutb .. 
west; in .lliarrh th ey blow from the soutl1, in ~la} from 
the east, and in June from the north. ·From this month 
to the autumnal equinox, thr wind changes gradually 88 
the sun ap111·oaches the equator; fir·st to the east, tht'n to 
the south, and lastly to the west. At Bagdad, the most 
freq~eut winds are the south-west and north4wcst; at 
Pekrn, the no1·th and the south, at Kamtschatka, on the 
north-east coast of Asia, the prevailing winds blolf 
from the west. 

In Italy, the prevailing winds differ considerably ac
couling to the situation of the places wheJ'e the obser
vations have been made: at Rome and Padua, they are 
nu1'1hel"ly, at Milan eastedy. All that we ha•e been 
able to learn concerning Spain and Po1·t11gal is, that on 
the west coast of these c·ountries, the west is by far the 
most common wincl, particularly in summer; and lhat 
at MadriU the wind is nm·th-cast for the greatest 1iart of 
the summe1·, blowing almost constantly from the Pyre
nean mountains. At Bernt!' in SwitzerJan~, thr prevail
ing winds are the north aml west; at St. Gothard, the 
north-east; at Lausanne, the north-west and south-west. 

Father Cotte has given us the result of observations. 
made at 86 diffe1·ent places of France; from which it ap
pears, that along the whole south coast of that kingdom 
the wind blows most frequeutJy from the north, north .. 
west and north-east; on the west coast, from tlie Tt•est1 
south-west, and north-west; and on the north coast from 
the south-wrst. That in the interior pa1·ts of F'rance, 
the south-we.st wind blows most frequ ently in 18 places; 
the west wind in 14; the north in 13; the south iu 6; the 
north-east in 4; the south-ea.st in 2; the east aucl north
west each of them one. On the west coast of the Netl1l'r
lands, as far as Rotterdam, the prevailing winds are 
p1·oba'ily the south-west. at least this is the case at Dun
kirk and Rotterdam. It is probable also, that along tho 
rest of this coast, from the Hague to Hamburgh, tho 
prevailing win<ls are the north . west, at least these winds 
are most frequent at the Hague and at Franeker. The 
pre .. iling wind at Delft is the south.east; and at Breda, 
the north anu the east. 

In Germany, the east wind is most frequent at G<it
tingen, Munich, Weissemburgh, Dusseltlorf, Saganum, 
Erford, and at Buda in Hungary; the south-east at Prag•• 
aad Wirtzburg; the north-east at Ratisbon; and the west 
at Manheim and Berlin. 

From an a•erage of ten years of the register kept by 
order or the Royal Society, it appears that at Lundun 
the wind• blow in the following order: 

Winus. Days. Winds. Days. 
South-wc•t 112 South-east 52 
North.east 58 East 26 
N orth.west 50 South 18 
West 53 North 16 

It appears, Crom the same 1·egister, that the south-west 
wind bl-Ows at an anrage more frequenUJ than anJ 
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other winil dut'ing every month or the yea1., anti that it 
blows lungcst in July and August; that the north-east 
blows most constantly du1·ing January, March, April, 
May, and June-, and most seldom during February. Ju
ly, September, and Dccemlrnr; antl that the no1·th-wcst 
wind blows oftener from NoHmllcr to .March, and more 
eeldom during September and Oct<>bcr than any other 
months. The suth .west winds are also most frequent at 
Bristol, ancl next to them a1·e the north-cast. 

The following table of the winds at Lancaster lias 
bcrn drawn u[I from a i·cgistcr kept for seven years at 
tbat pl are: 

Wintle. Days. Winds. Days. 
South-west 9'2 South-est 35 
North-east 67 Nnl'th SO 
South 51 North-west 26 
West 41 East 17 

The following table is an abstract of nine years. ob· 
servations made at Dumfries by M1·. Copland: 

Winds. Days. Winds. Davs. 
South sq North 36! 
West 69 North-west 25t 
J<;ast 68 South-cast 28! 
South-west 50l Nortli.east 14 ! 

The following table is an abstract of seven years ob
servations 111ade by Dr. Meek at Cambuslang, near 
Glasgow: 

Winds. Days. Winds. Days. 
South-west 174 Nol'th-east 104 
North-west 40 South-east 47 

It appears, from the 1·egister from which this table was 
oxtractcd, that the no1•th-east wind blows much more 
frequently in April, l\1ay, and June, and the south-west 
in July, August, and September, than at any other pe
riod. The south-west is by far the most frequent wind 
all over Scotland, especially on the west coast. At 
Saltcoats, in Ay1·shire, for instance, it blows three-fourths 
or the year; and along the whole coast of Murray, on 
the north-east side of Scotland, it blows for two-thirds 
of the year. East wine.ls are common over all Great 
Britain during April and May; but their influence is 
felt most severely on the eastern coast. 

The following table exhibits a view of the number of 
days during which the westel'ly and easterly winds blow 
in a year at dilferent parts of the island. Under the 
term westerly arc included the north-west, wrst, south
weqt, and south; the term easterly is taken in the same 
latitude. 

~b,~..,,~f I l'laccs. Westecl;'i,n~ asterly 

JO Loudon - ~,~ 
7 Lancaster - 216 149 

51 Liverpool - 190 175 
9 Dumfries - - - 227.51157.5 

10 B1 anxholm, 54 miles south-
west of Berwick - 252 I SS 

Cambuslang - - 214 I 151 
Hawkhill, near Edinbuo·gh 229.5 135.5 

Meau 22D.'S 144:7 
In Ii:Iand, the south west and west, are the grand 

trade-wmds, blowing most iu summer, autumn, aUll win-

tcr, and leAst in spring. The nurth.cast blows niost in 
spring, and neal'}y tlouUlo to what it does io autumn and 
winte1·. The south.east and north-west are nrady 
eqnal, and are most frct1uent after the south-west aud 
west. 

At C"penhagen the prevailing winds are the east and 
south-cast; at Stockholm, the ,,,.est and nor·th. In Russia, 
frum an avc1·age of a l'cgister or 16 years, the winds 
lllow from November to Apl'il in the following orllea: 

W. N.W. K S.W. S. N.E. N. S.E. 
Days 45 26 2S 22 20 19 14 12 

And during the. other six months, 
W. N.W. E. S.W. S. N.E. N. S.E. 

Days 27 27 19 24 22 15 32 18 

The west wind blows during the whole year 72 day:-;; 
the nol'th-west 58; the south-west and north 46 tlaH• 
each. Du1'ing summer it is calm for 41 daJS, and durir;g 
wir,tet· for 21. In Norway, the most frequent winds are 
tlie south, the south-west, and south-east. The wind at 
Bergen is seldom dit'ectly west, but generally suuth-west, 
01· south-east; a north-west, and especiaU1 a north-east 
wind, are but little known there. 

From the whole of these facts, it appears that the most 
frequent wind• on the south coast of Europe arc the 
north, the north-east, and north-west; and on the west
ern coast, the south-west: that in the intel'ior pa1·ts which 
lie most contiguous to the Atlantic ocean, soutlHvest 
winds a1·e also most frrquent; but that eastel'ly winds 
prevail in Germany. Westerly winds are also most 
frequent on the north-east coast of Asia-.. 

It is pt•obable that the winds..<lt'e more constant in the 
south temperate zone, which is in a g1•eat measure cover
ed with water, than in the north temperate zone, where 
their dit•ection must be frequently interi·u11ted and altered 
by mountains and othet• causes. 

. M. De la Caille, who was sent thither by the French 
krng to make astronomical observatiom1, info1·ms us, that 
at the Cape of Good Hope the main winds arc the 
south-east and north-west; that other winds seldom last 
longer than a few days; and that the east and north
east w.inds blow very seldom. 'l'he south-east wind 
blows 111 most months of the year, but chieOy from Oc
tober to April;. the north west. p1·evails during the other 
six montl_1s, brtngmg alung wtth it rain, and tempests, 
and hurrteanes. Between the Cape of Goo<l Hope and 
New Hollaad, the winds are commonly westerly, and 
blow tn the followmg order: no1•th-wcst, south-west 
west, nurtlt. ' 

In the (freat South Sea, from latitude so• to 40° south, 
the south-cast trade-wind blows most frcqncntly, espe
c1ally when. the sun ap~ro~cloes the tropic of Capri
col'll; the wind next to 1t 111 frequency is the nol'th-wrst, 
and next to that is the south-west. Fl'om south la1ilud" 
40° to 50°, the prevailing wind is the 11orth we.!;t and 
n~xt t.he south.west. F1·11m 50° to 60°, the most th:ciucnt 
wrn<l 1s ~lso the 1ir11·th.wcst, and uext to it is the we~t. 

Thus 1t ap~cars that the trade-winds so111eti111es ex
tend f~1·tl_1er rnto. the south frmperate zone than their 
11su.",I hm1ts, pa1·1Jculal'!y during su•nn1cr; that bc>ond 
then 100ut>nC•' t_he wrn~s are ronnnouly wr ... ti•l'ly ~ anll 
!~'castt,tl::s~low Ill the lolluwi11g ortle1·: nol'l11-wcst, south-
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Such is I he p•·csrnt state of the hblury of Uic llil'ection 
of the\\ i11Us. Iu the tonitl zone they IJlow constantly 
from the north-cast un the north side of' tho cquato1·, and 
from the south-east on the south side of it. 111 the no1·th 
tempe1·atczonc they 1.Jlow mo::;t frequently from the southw 
wc~t; in thu soulh tempernlc zoue from the north-west, 
changing, !JOWCYCI', l'rcquentJy to all points of' the COlll

paSFoj and in the 1wrtl1 tcmperntc zone 1.Jlowing, parti
cula1·ly Ouring spring, from the north-east. 

As to the vdocily of the wind, its variations are al
Jnost infinite; from the grntit.'st breeze, to the hunicane 
which tears up trees and l.Jlows <lawn houses. It has been 
1·cmarkell, that our most violent winds take place when 
ueil11er the heat nor the cold is greatest; that violent 
winds generally extend ovel' a great tl'act of country, 
and that they are accompanied by sndden and great falls 
in the mrrcury uf' the bal'omete1·. The t·eason appeat·s to 
be, t!iat violent winds succeed the precipitatio11 in rain 
of a laq;c quantity of vapour, which previously consti
tuted a pal't of the bulk ol' the atmosphere: a11cl this pre
cipitation cannot take place when the g~nc1·al temperature 
approaches eithel' extreme. 'l'he wind is sometimes very 
viol cut at a distance from the earth, whilc it is quite calm 
at its smface. On one occasion Lu11ardi went al the rate 
Of 70 miles an holll' ill ftjs bnllOOll, though it \Y:.tS (jllite 

calm at Edinburgh\\ he11 he ascended, an<l continued so 
during his whole ''oyagc. The same thing happcntd 
lately to G-arncrin and his companion in t11.cil· acl'osta1ic 
voyage to Cokhestcr·. This again may be 11lustratcd by 
thr. motions or dense fluitls, which ar·e always in1pL·clcd in 
the parts contiguous to the si<les and bottom of the ves
srls; and the same thing lu1ppens in tide-rivers, where 
the Uoatman, when he wi:-;lies to p1·oceed with the ticle, 
commits himself' to the mitlllle of the sh·eam: but when he 
Jrns to st!'ive against it, he keeps close to the sho1·e. 1t 
is, thrl'efore, not the upper parts of the atmosphe1·e which 
are accelerated, but the lower are l'etartlctl Uy friction 
against the su1·face of the earth. 

The following table, d1·awn up by Mr. Smeaton, wm 
give the rcadel' a pretty p1·ecise idea of the velocity of 
the wind in Oiffel'ent circumstances: 

~lll"'I Feet I per per Perpendicular Force on one square Foot, in .>..voirdu-
Jlour. Second. pois Po11n1!s and Pal'ts. 

1 "'1.47 -:ciWHat'dl) pet'ccpti~--

; I !:~s I :~~~}Just perceptible 

4 5•87 .o79 } Gently pleasant 
5 7.38 .123 

10 1 14
•
67 

•
49

:} Pleasant, brisk 
15 22. 1.101 

20 29.34 1.968} Very brisk 
25 S6.67 3.075 

;~ j !~:~! ::~~~} High wind 

!~ I ~~:~~ ~:~~~}Very high wind 
so 7S.35 12.300 Storm or tempest 

60 l 88.02117.115 Great storn1 
80 117.56' SJ.490 Hurrirane 

. 
146 7 49 200 } Burric.ane, that. tears u~ tre.es, and 

100 • · carries bu1ldrn5s bclore it. 

WJN Ol\HLL, a kind of mill, the internal parl• of 
'' l11ch a~·c much the same with those of a writer-mill· 
~l'om wh1c.h, how_enr, it <!iffrrs in being moYCd by tli; 
impulse ot. the wrnd upon its vanes, or bails, "hich are 
to be cons1derct] as a wheel on tlic axle. 

There are rn1".io11s kin~s.of '' in<lmills. Wr shall con
tent oursdns with dcscnb111g tlic lior1zont<1I "i11dmill 
the construction of which is 11.;t so ge1ll'1·ally known~ 
that of the others. 

Plate CXXXIV. Windmill, rep1·eseuts au horizontal 
w111dm11l e1·cclc.<l ~bo.ut 50 ) ca1·s :-igu at a distilll'l'J' llC'at• 

Ilattersca, for gl'ln_0111~ malt and corn. AA (fig. 1) is 
the mam shafr, which ~urns on a gudgeon wo1·ki 11g iu a 
socket supporlcU IJy soltd maso111·): this sl1al't lias scnral 
wheels, as BB, attached to its upper pa1·t, as shM,·u in 
fig: _2, fur cal'l'ying a great 1111111l.1t•r of float-boa1·ds DD, 
~1,u1.1lat· to a. w~ter-wlie~I, except bring a little couical. 
lJus w_hcel 1s rnclosr.tl Ill a frame EE, romposctl uf'sc. 
vcral c11·ctlle1r rmgs, conncch•tl bJ t1jll'iglit timbers, and 
st1·cng1hc11cd by transn1·se br. ccs, and \\111rh hc1s tim
l.Je1·~ ac1·oss tile t~p to s~ppo1·t tile UJ.IJll'I' gu1lsron of the 
silalt AA. W1thrn _tlie frame .EE, are a great number 11f 
buartls cxte11tl111g from top to Uuttom, ao;;; slurn n at Ff'· 
tiic lJoar<ls turn on a centre at the c<lge near<•st tlil' wllf't•I; 
so that they can Ue set opr11, as in tig. 2, or be shut up 
so as tu touch one another, and to aJlow no ail' to pass 
between them. 

_When t~ic b~ards F_F are set, as in fig. 2, it will be 
C\'1dc1_1t, 1ro1~. 1os1!ect1~.; tlie figure, that let tl1e wind 
blow rn ~uy mrect1on, H .will. al waJ·s enter the building 
or~ one stde, the other be111g in .i;uch a J>osition that the 
w~n<l cann.ot enter, and striking 011 ll1e floats of thr wheel 
w11l turn it round. rrhc quantity of wind which strikes 
the wheel ,can be r_egulatc~I b;r closing or op<'ning the 
boards,_ Ffl_, all atouce, wluch 1s done by a contrivance, 
s~1own m .fig. S. HH represents a 11lan of a pa1·t of the 
c11·cular sill at the bottom of the frame EE, (fig•. l and 
2); FF are the wmd boards, which move on a ccnll'c at 
the edge J; the boa!'ds ha Ye Ieve1·s, GG, nailed to their 
lower enc.ls, by which they can be tumed about on the 
centre; II are rods, joined to the lcvf'1·s GG, thC'. other 
ends of which are jointed to a circular ring, of which KK. 
is a segment: this ring l't'sts upon rolle1·s fixod in the 
floor beneath the sails. 

When this ring is turne<l rountl one ,1,.·ay, the l'Ods n 
push the ends of the le\'ers GG, and close up the boards; 
un the contrary, when it is turned the other way, it opens 
them. 

The ring K has at one part of its under side a short 
cast iron segment with cogs, which wo1·k in a pinion, 
moving on centres fixed to the Huor. The axis of this 
pinion goes through the mill and into the open air, und 
is connected by ropes with a handle below the ground
lloor of the mill. 

When the miller turns this handle, it also turn• the 
ring K (fig. 3), and, as before described, opens or closes 
the boa1·ds Fl'", and regulates the mill's velocity. 

The main shaft, AA, has a large cog-1>heel, O, fixed 
upon it, which turns twe trundles on the shafts, LM, oo 
which the wlrcelsNN are also fixed: earh of these wlu·cls 
turns three pinions (only one of which is 1·e111•1•s1·11ttd) 
on the axis of the mill-stones, '°' hich are arranged round 
the wheels NN1 at proper inte1·vals, like those decribed 
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onilcr Uoe a1·ticlc FL<H;R·MILL. The oloaft Lhasa brnl
ed wheel at its u11pc1· enc.I, which turns anothc1· m, un the 
shaft 1i; which ha!i 1·iggns, as P, fixed on it, anll IJy 
means of' straps tu1·ns llir ~olting-mills; for a tlcscl'iptiun 
or which sec FLOtiR-l\llLL. 

Wilh regard to the common wincJmHls, we must 01J
se1·vr that a patent has lately been taken out by ~fr. Sut
ton, for a peculiar construction of the sails. For a full ac
count of these, we can with pleasure refer to a wol'k en
titled "A Sketch of the Properties and Advantages of 
Suttnn's Patent Gravitated Sails for Windmills," by W. 
S. Jlefleilcn. 

WIND-SAILS, in a ship, are made of the common 
sail-cloth, and arc usually between 25 and SO feet long, 
accol'<ling to the size. of the ship, and. are of the form of 
a cone entling obtusely: when they are made use of, they 
are hoisted by 1•opes it> about two-tliirds or more of their 
l1eight, with their lrnsis <listcncled cirrularly by hoops, 
and their apex lian.ging downwards in the liatchways of 
tbe ship; ab1n•e each or these, one of the common sails 
is so disposed, that the greatest part of the air 1•ushing 
against it is ctirE>cted into the wind-sal1, an<l conveyct.I, 
as thrnup;h a funnel, into tt.e upper parts of the body of 
tho ship. 

WIND TACKLE·BLOCKS, in a ship, arc the main dou
ble block!!, which, being ma11c fast to the cntl of a small 
cable, serve for hoistin,;- goods into tile ship, &r. 

1'o WtND 1 01· WEND. a sllip. signifirs to bring her 
bead about. llow win1!s or wends a ship? is a question 
a'iked by mariners concerning a ship under sail; signify
ing as much as, upon what point of the compass t.loes 
sbr lie with her hea<l? 

Wnm WARD, in tho sea language, denotes any thing 
towards that point from which tile wind blows in respect 
of a ship: thus winllwnr<l tide is tile tide which runs 
against the wind. 

Large WIND. In the sea language, to sail with a large 
wind, iR tin., samr. as with a fair wine.I. 

WlN DAGE of a g1m, mortar or howitzer. The dif
ferrnce between tile diameter of the bore, and the diame~ 
!er of the shot or •hell. In England, the diameter of the 
shot is supposed to be divided into 20 equal parts, and 
!hr diameter of the bore into 21 of those parts. The 
FrPnrh divide the shot into 26J and the I.Jore into £!7. 
The Prussians divide the shot into 24, and the bore into 
25. The Dutch nrarly the same as the Eni;tish. The 
general win<lagc of shells in England is a quarter of an 
inch, let them lie la1•gc or small, which is contrary to all 
reason. It is C\'ident, that the less windage a shot or 
shell has, the farther and truer it will go; anti ha,·ing 
less room to bounce from side to siUc, tl1c gun will not 
lie s11oilec.I sn soon. 

It is true that some a1•tillery-ofticcrs say, that tlie 
IVindage of a gun should be equal to tloc thickness of the 
ladle: because, when it has bren loaded for a while, the 
shot will not come. out without being loosened thc1·cbyJ 
io orde1• tu unlo:ul it; and when this cannot be done, it 
must be fired away, anll so lost; but the most ad,·auta
geous \\'ind:tgc would be in dh•ic.ling the shot in 24 equal 
puts, and the bm·cinto 25, on account of tbe conrnnicnt 
eralr it affill'ils, not only to construct guns by, but also 
ll¥•ir carriage~. llcnrc, agreeable tc> this plan, the 
Windage of a 9-poundcr will be 166 ot au inch, cqnsc-
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qucntly asuflil'iu1t tl1ic.kncss fo1• alacllt; a11c.I those of a 
l1ighel' calibre become still thicker in propot·tinn; but 
suppose lids thickness is not enough, the loss of a shot 
is a mrre t1·iflc, in rcs1iect to the aJ.rantage otherwise 
gained. 

WIND!l\"G ST.HR<. See STAIRS. 

WINDLASS, or W1snucE, a machine nscd to 
J'aise Ja1·ge \Hights, as guns, stones, ancl1ors, &.c. See 
MECUANJCS. 

\VJNDLASs, in a ship, is an instrument, in smaU shi]JS 
placei.J upon the deck, j1lst alrnrt the fol'c'mast. It is macle 
of' a pi<·cc or timl.lcr six 01' eight feet square, in form of 
an axle.tree, \\ l1ose le11gth is placed horizontally upon 
two picres of \\Oo!f at the ends, and upou which it is 
turnrd al>ont hy the llt'"l11 of hani.Jspikrs put into lioles 
made for that purpos!'. This inst1•un1e11t se1'''es for 
weighing anchors, or hoisting of any weight in or out 
of tlrn ship, anti will pu1·chase much mo1·e than any cap
stan, and that without any Jange1· to thosr who heave; 
for if in hra' ing the windlass aboutJ any of the hand
spikes should loappen to break, the windlass would pall 
of itself'. 

WINDOW. Sre ARCHITECTURE. 
WINE. It is known that no substanccsJ except such 

as contain the sacchai-inc p1·inciple, al'e succptil>le of the 
vinous fl:'rmrntation; am] that in m·dcr to be .susceptible 
of it, these sarcliarine substances must alwa)S contain a 
certain portion or extrar:tivc matter; for Lavoisier has 
proved, that sugar alone cannot fcl'mf'nt, he having al
ways been obliged to add to it a quantity of yeast in Ol'
der to make it undergo this change. 

'rJ1e principles of which yeast consists al'e oxygenJ 
J1ydrogenJ carbon, aod azotc. The procc-ss of fermen
tation decoftlposcs themJ and gives rise to 11cw productsJ 
namely: 

\Yater, carbonic acid, alcoliol, acetous aci<l, saccha
rine t'esic.luum, and a residuum of the yeast. 

The efferts of the Yinous fermentation consist, tbere
foreJ in separating the sugar, which is an oxidcJ into 
two parts; in oxygenating the one, at the expense of the 
othet', to form cal'bonic acid; in Llisoxygenating tlie other 
in favour of the fil'st, to form a combustible substance 
termed alcohol; sn that was it possible to combine these 
two substancl·s, the alcohol aud the carbonic acidJ one 
might reproduce sugar. It is necessary to remark, that 
the hydrogen anti cariJou do not exist in the state of oil 
in alcohol, llcing coml.Jincd with a portion of oxygen, 
which renders them misciLle with water. 'l.'hese three 
principle5. therefore, the oxygen, the hy,lrogen, and the 
carbou,. are here in a kind of equilibl'ittm; and, in fact, 
l>y caus111g them to pass tlu·ough a 1·rd.hot tul.ie of glass 
or porcelain, we may re combine them two and two to
gether, and the pl'Oduct will be water, hydrogen, car· 
l>onic acid, and cat'l.Hrn. 

The anal)'sis of wine commences in the cask, aftet• 
which it succcssinly depnsits t:u-tar, Ices, and its co .. 
louring 1n:inciplc, till at length ha1·dly any thing re
~mus l>l·s1des. alcohol. and a small quantity of extrac. 
t1vc matterJ d1ssol-ved 111 a propo1·tio11 of water more Ol' 
J~ss abundant •. B~t tliis accurate analysis, which cxlii· 
l.11ts to us the pl'111c1plcs of wines in their srpar~te states. 
1hrows very htUc light upon their rral natm·e, a ueli 



WINE. 

ciency wl1ich we shnll e111lravnur to supply uy n more 
1•igr)l'(H1S method of iuvcstigatioo. 

\Ve shall di\li11guish jn all wines an .acicl, a1coho1, 
tartar, an ext1·acli,·c maller, aroma, and a colntning 
principle; the\\ hole bl'ing dil utrtl ortlissolvcd in a smal
ler 01· largrr proportion of water. 

1. The acid. An nci1! exists in all wines; antl we have 
llC\'Cl' met\\ ith any in which we couhl not disco ver some 
traces or ils presence. The sweetest, as well as the 
most watrry wincs1 impart a 1·c1! t inge to blue paper that 
is kept fn1· some tim<' immersed in them; Uut all wines 
are nut acid in the sa nie drg1·ce. Of some wine!;, a na
tul'al acidity is the }ll'incipal characteristic; those pt·o
duced from grnpes 110! ptrfoctly ripe, or !hut g1·ow in 
moist climates, are of this kind; whilst such as are the 
product of the fermentation of grapes that liarn attained 
complete maturity and sweetnr.ss, contain but a very 
small quantity of acid. 'l'he p1'oportio11 of acid appears, 
therefo1·e, to be in the inverse ratio of the saccha1·ine 
pl'indplc, and consequently of the alcohol, which is p1·0-
d uced by the decomposition of the sugar. 

This acid exists in g1·cat abundance in ver-juice; it is 
also found in must, though in less quantity. All frr
mentetl liquo1·s, such as cycler, perry, beer, and ferment
ed farinaceous substances, contain tliis acid in Jike man
ner. It is even found in molasses. Indeed, it is only for 
the purpose of completely saturating it, that lime, ashes, 
and other earthy or alkaline bases, are used in refining 
sugar; otherwise the presence of the acitl would im1>ede 
the chl'ystallizalion of this salt. 

Ir we concentrate wine by distillation, the extract 
which remains is in general of a sour pungent taste. 
Water, or even alcohol, pou1·ed upon this extract, will 
be sufficient to dissolve and l'aise the acid. This acid has 
a slightly empyreumatic smell, leaves a bittei·ish taste in 
the mouth, &c. 

This aci d, well filtrated and left to stand in a ftask, 
deposits a considerable quantity or extl'active matter; it 
afterwards becomes covel'ed with mould, and seems to 
approach to the nature of the acetous acid; by distillation 
it may be purified of a great quantity of the extractive 
mattel', aftel' which it becomes less liable to be decom
posed by the 1111treractive rermentation. 

'l'his acid precipitates the cat'bonic acid in its combi
nations; it dissolves most of tbe metallic oxides with fa
cility; forms insoluble salt• with lead, silvel', and mer
cury; and separates the metals from all theil' solutions 
by acids. 

This acid forms also an insoluble salt with lime. When 
we mix a large quantity oflime-water with wine, the acid 
is precipitated from it, and cal'ries with it the wbole of the 
colouriug principle. . . 

This acid, the1·0£ore, is or the natu1·e of the mahc acid; 
it is always mixr.d with a small proportion of nitric ac!d; 
for, if it is digested upon the oxide or lead, besides the In• 

soluble precipitate that is formed, a citrate is always pro
duced which can be demonst1•ated by the known me
thods. 

This malic acid disappears when the wine is converted 
into vim"gar; it no more exjsts in well.prepared vinegat· 
than it does in the acetous acid. This transfot·mn.tion of 
tli e malic acid into acetous acid, affords a natural expla
nation why wine that has begap to sour cannot be em· 

ploye1l i.11 tl1e prrpnr~ti.nn or the ucrlile or lrad; lo !hit 
case an rnsolulilc p1·cc11utate is 1w~1tl urcd. 

:ri~c c~l!:itcnce, in different provortions, of thr malic 
acid 111 w111.c, enal.Jlrs us to account fo1· <t phl'norncuon of 
the utmost 1mportanrr, rehtti\'e to the distillation of \\ines 
and the l>ropcl'lies of tl1e vinous spirils "hicl1 result fro~ 
tliis }H'oc.rss. Evel'y one knows, not only that all \\inea 
do not yield. the sam~ propo1·tion of spirit, bot likewise 
that the distilled s1ill'lts produced from diflhcnt kinds of 
wrnc differ very wH.lcly from each other in their quanti. 
t_ics. It is al~o wcJl known that berr, rytler, pt'rl'y, and 
1~1·me~1tc~ ~arrnaceous substances. yield lint a F'lmall quan
tity of spll'lt, and that always of a ~ad quality. Careful 
a11u 1·e.1icated distillations may inde•d correct thrse faulta 
to a t:ertain degl'cr, but they can never rake them awar 
altogctl1~J'. rnicse constan~ 1·esults, from a long course 
of expc1·1cnee, liave been attributed to the super-abundance 
of tli~ extractive matter contained in these wenk s11iritu
ous ~1q~1or~; the comlrnstion of a llOl'tion of this ruatter, 
by d1st1llat10n, seemed to be tho immediate consequtnce, 

:;~ntl~e n~~::~da:~~~~~:urn:~i~t~=~~0~ts0~~~~:a~:~:~;)e!:!• 
it ts found that, besides the causes dependant upon t~ 
superabundance of the extractive p1·i11ci1lle1 another ought 
to be attended to, namely, the 111·esence or the malic acid 
in al most all these cases. 

Those_ wines which contain the largest proportion of 
malic acid, afford the wol'st-conditioned spirit. U ap. 
)lears even that the quantity of alcohol is less in propor
tiu11 as that of the acid is mol'e considerable. Jr we IO• 
paratc this acid by means of lime-water, lime, chalk, or 
some fixed alkali, we ran ouly draw off a very small quan
tity of alcohol by distillation; and, in every case, the 
spirit acquh·es a disag1•ecable fiery taste, which does not 
tend to mcliol'ate its quality. 

The _ditfel'ence of the spirits obtained by distillation 
fr?m d1ffe1·ent wmes, depends, therefore, principally, up
on the different propol'tioos in which these wines contaia 
malic acid; but no process has been hitherto discoYrred 
by which we can with certainty destroy the bad effects 
which the admixture o[ the acid with vinous spirits pro· 
duces. 
. 'Chis acid, which.we find in the grape at the period of 
its growth, and which does not disappear in wines till 
they have completely degenernted into vinegar, ought in 
preference to be denominated the vinous acid: however, 
for the sake of avoiding innovation, we •hall retain the 
usual term of malic acid. 

2 • .81oohol. Alcohol forms the true characteristic or 
wine. It is the product of the decomposition tf •ogar; 
and its quantity is always proportionate to that of the 
sugal' that has been decomposed. 

Alcohol abounds more in eome wines than it docs iD 
?thers; those of' bot climates contain a large quantity of 
1t, wlulst those of cold climates cnnt•in scarcrly any. 
Ripe and sweet grapes produce it in abundance; but the 
wines made of grapes that are unripe, watery, and sour, 
yield very little. 

Some wines produced in the southern pal'ts of our he
misphere, yield alcohol in the proportion of one-third of 
their· quantity; Y.-hi!st many of those manufactured in more 
nurthu-n latitudrs contain nut more than nne-fifternUr. 

It is the p1·opo1·tion of alcohol contained in them that 
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rendera wines mnre or less generous; and upon the same 
circumslanc~ dt wnds theil' disposition 01' 1·esistaucc to 
the acetous fernll'nlatiu11. The less a wine contains of 
alcohol, the mo1·e PasJI.)' it turns soul'; the proportion of 
extractive matter contained in it bring supposed the same 
in buth casrs. 

The richer in spirit a wine is, the less it contains of 
malic acid; and this is the reasun why the best wine!:f, in 
geoeral, furnish the best braudies; as they a!'e then exempt 
l'rom the presence or this acid, which gives them a dis
agreeable Oavour. 

II is by distillation that we extract from wines the 
whole of the alcohol they contain. 

When wines are distilled, the 011cration is carried on 
till tho liquor which passes over is no longel' inllamma
llle. 

Wines furnish more or less brandy in propol'tion to 
tbeir dill'erenl de.grees or spirituosity. A very genc1·ous 
wine furnishes about a thi!'d or its weight: the mean pro
portion or the brandy, £urnished by the wines of the south
.,. provinces of France, is about one-fourth of the whole; 
IDID• tven yield as much as one-thil'd. 

Old wines y'eld better brandy than new ones, but in 
.... quantity, particularly when the decomposition of the 
uccbarine principle has been completed before they are 
1Ubjetted to the process of distillation. 

That which remains in the boiler, after the brandy has 
been estracted, is called vinassc; and is a confused mix.· 
ture of tartar, the colouring principle, lees, &c. This re-
1idoum i1 generally thrown away as useles8: ncmwthe
less, al'tcrdrying it in the air, or by means of a stove, a 
tolerably pure alkali may be extracted from it by com
bustion. 

In some distilleries the vinasse is suffered to turn sour, 
io order anerwards to distll, and extract the small quan
tily of vinegar that has been formed in it. 

Brandy is the more spil'ituou1 in proportion as it is 
mis.rd with a smalkr proportion of watet·; and as it is of 
importance in commerce, that we should be able easily 
&oaacertain the drgreesof spirituosity, attention has long 
he1 paid to tho means by which this may be perform
ed, 

The distiller judges of the spit·ituosity of brandy by 
tile aun:Uter, the magnitude, and the permanency, of the 
b1bblea which form themselves upon agitating the liquor. 
With this view it is poured from one vessel into a11other, 
or sufrercd to fall from a cm·tain height, or, which is the 
mort general practice, it is incloscd in an o()lon.i; tlask, 
IO as to fill about two.tltirtls of the whole,. and viokntly 

:fi~~·~;.t~~ees~~:.~l~~~~~~I~~~~. bc~;f.iskt~~~ t~~~~;.'at:;~~; 
called the sound. 

The test by combustiun, in the manner it is usually 
practised, is very faulty. 'I'he regulation of the year 

;.;;~r~;'ftts "t~i:'~\ 10;~~;~:~1:d~~ i~::~,; bfio,'.~ert0a~1~, '*I~~ 
brandy is supposed to be or guod quality if it sets fire 

• to tht powdo1., nnd bad in the cont!'ary event. But the 
same quantity or liquor either docs, or does not, set fire 
to gunpow~er according lo> tho proportion in which it is 
•ployed; a •mall 1iropo1·tion ahvnJS does it, and a large 
011 never; for, in Ibo lattc1· case, the water contained in 

the liquid is sufficient to wet the powder, and prevent its 
taking fire. 

Salt or tartar (carbonat of potass) is also employed 
as a test fol' brandy. Tliis alkali is soluble in water, 
but not in alcohol; so that upon dissolving it in brandy, 
the alcohol swims at the top of the solution. 

The defective nature of these tJrucesses has rendered 
it neccs!!lal'y to have recourse to means capable of deter
mining the spirituosity of a liquor by asce1·taining its 
specir.c gravity. 

A dl'Op of oil poured upon alcohol fixes itself upon 
the surface, or falls to the lrnttom, accol'ding tu the dc
gr•ee of spirituoeity which the liquo1· }>osscsses. This 
method has heed adopted and proposed by the Spanish 
government in the yca1· 1770; l.JUt it is subject to inac
curacy, as the e.ffect depends upon the height from which 
it falls, the weight ol' the oil, the size of the drop, the 
temperature of the atmosphere, the dimensions of the 
vessel, &c. 

In the year 1772, this important subject was resumed 
by two able philosophers, namely Burie aud Prouj<t de 
Cette, who introduced il1 ;L a11gucdoc, an hydrometer, to 
which they adapted a thermometer, thr diffcre.nt degrees 
of which constantly indicated the col'l'cctions requisite to 
be made in the graduation of the hydrometer, on ac
count of the very variable tem1ieraturc of the atmos
phere. 

By the aid of this hydrometer, one may not only 
ascertain the •h'gl'Cc of spirituosity, but also bring the 
brandy to any degree that is thought p1·oper. For this 
purpose different weights are usetl, the heaviest of which 
is marked Uollancl-proof, and the highest ~-7; so that 
if we see, at the lowC'r extremity of the stalk ol' the 
areomcter, Holla11<.l-1u·oof, anti plange tho insh'ument 
into a liquor S-7, it sinks much too llerp, but we may 
l'aisc it again to the level of Holland-proof, hy adding 
four.seventh of\\ ate1·. 

ll~ on tl1e contrary, we han• the weight 3-7, and 
plunge t11e areomcter i11tu a liquo1• Holland-proof, it will 
rise in the liquor abon tliis last term, tu wliic li it may 
easily be rrduceil by adding alcohol of a higher degree 
of spirituosity. 

When lil'nnJies arc to be distilled for the purpose of 
rxtrartlng thrir alcohol, the compound bath is usually 
rm ployed. The heat is then more gentle and equal, and 
the µrnda ct of the distillation or a licttet· quality. This 
is what js called spil·it of wine in commerce. 

s. The tartar. Tartar exists in nrjuice, a!ll also in 
must; it contributes to facilit;Ltc the formation of alcohol, 
as we have already observed, according to the experi· 
m{'nts of Bouillon. When left at rest in casks, it. dcpo. 
sits itself' upon thr. sides, forming a crust, more or less 
thick, with crystals of irrrgulal' forms. Some time be
fore the vintage, when the casb.s a1·e to be got ready fo1• 
rPcciYing the new wine, they arc staved, and the ta1'tar 
detached from them, in 01·der tu be emplo) ed in the dif. 
fercnt uses of comme1·ce. 

Tartar is not rHrnished in equal quantity by all wines; 
the red 11 ines) icld a larger pt"<> portion of it than the 
white: those of the deepest coloul' and thickest consis
tence generally yield the most. 

ltscolour likewise varjcs very_much; untl it is di~tin 
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gnishe<l into \\liik :\1111 rrtl brl.u•, accurdiu,; lo the CO· 

lout• ol' Lhc "im·A from width it has Ucrn ilepositccl, 

'1'/iil:i sall has lilllt· sol11UllitY in cold water·, !Jut con.i;i. 

ilrt·ably 11101·l" in boilin .!) ",(te1·. Jt sc:arccly dissolves 

at all iu the mouth, antl it nsh;ts tho iiressure uf the 

trctli. 
It is cJeprin-11 of its colouring principle by a simJile 

proct'S1', a11tl it is I hen tc1·mccl c:'eam of tartar. For lllis 

Jrnrpose it is dissolnc.l in boiling water, a111l as soon ns 

tile solutiun ii; ~at111·atctl, it is put into earthen pans to 

cool. In coolii1g, it drposits a layrr of crystals, which 

arn already rn1·y neat·ly deprived of tht'ir colour. These 

crystals arc again dissol\'cd in boiling watt:r, and tlie 

snlution mixed, in the proportion of fou1· or five P<ll'ts to 

a hundret1, ''ith a sandy argillaceous rru•tl1, which is 

dug at Muneil, near Montpcllier. This mixture is 

evapo1·atrcl till a pellicle forms upon it; in cooling it <lc

]msits white c1·ystals, wliichj al'tcl' h~ing cxposc<l for 

some days to tile air, upon canvas, arr1ni1·P. that white

ness by which cream of t:11·lar is disri11guished. The 

01·iginal water is lH·escrrctl in 01·dcr to be employed in 

new solutious. 
'l'artal' is puri!ic<l also liy calrination. Dy thi~ ope. 

t·ation its ·acid is lkromposrd and destmyed, so that no

thing remains Ucsifles the alkali rrn1I t!ic cat'bon. 'l'l1e 

alkali is Uissolvrd in wate1·; and hy fil!1 1ating and cva

)JOl'ating the solution, we obtain tl1e salt well known in 

pharmacy by the name of' salt uf tartal', or cal'lwnat uf 

potass. 
'l'artar furnisl1C'S not more tl1an about a fourth part of 

its weight of alkali. 
4. The extractive ]Jriuciple. The exfractirn prinriple 

abound~ in must, "li<'l'e it 01pprnr·s to Uc dissolved by 

the aid of the sugar: but when the saccli<11·ine p1·inriplc 

is ch·composcd by mrans of f'Cl'mcntation, the quanti1y 

of extl'activc tn:i.lter sensibly tli111i11i~hc• -.: a pa1·t of it 

dt>posits itsC'lf in a filll'ous t'orm; and U1i,:-; drposit. \\hich 

p1·incipally constitutes tlie lees, is the 11l111·r ronsidcl'able 

in proportion as tl1e frl'mC'11lation is more gcntlr, aml 

the alcohol mo1·e abund'1nt. This 1kposit is always 

mixed with a considerable quantilJ of iartar. 

There always exists in wine a p1·oportion of <'xfractive 

n1aUcr in a state of dissolution, "ltirh may lie separated 

from it by means of cvapo1·atio11. Jt abounds more in 

new wines than in old oucs; :rntl the older the wine 

grows, the mo1·e completely is it free<l f1·om the extl'ac~ 

ti1•c p1foci11lc. 

The Ires, after being well pressed, arc dl'icd in !lie 

eaml, or in stons, and thrn burnt, in order to extract 

that species of alknli known in romHH'l'CC by t!ie name 

of peal'l-ashes. The residuum, af'rcr the combuslion; is 

a porous mass, of a g1·ccnish.gl'cy colour, a.nll fot•m<; 

about a thirtieth part oftlic whole r1uantity of lees that 

bave been burnt. 

5. Tlit aroma. All natural wines hare an oclour more 

or less agrceah)e to the s1nell. Some of them owe their 

1·rputatiun in a great measu1•e to the prrfumc \\ hich tlwy 

exhale. This is the case with Dnrgunrly. This pct·· 

fume is lost by too viulent a flmncntatiun, and becomes 

sh·on~cr by ag<>. It seldom exists in very spil'ituous 

wines, either because it is conrealetl by the strong smell 

UC the alcohol, or because it ha• Ileen destroyed or diisi-

pa(c11 by !110 'ioknt frrmrntalio1l that was rrquisitc to 
llerr!opt~ the sp11·1t. 

exr;~:-~r::r(~I::{:: ~::,~~m
1:1~~c~l1t!:f·::~ ~~e~~11~:(1;~,ur~11~!r b::.~~ 

stanr<·E •. E~·tn l1eatscc111s to il~str~1y_it; ~·01·, ex.cei1 tin~ 
the ~1rst lir1md _that passes ovc1· 111 lf1st11lat11111, '' liidi slill 

rctai us sum~tl11n.g of th~ odour peculiar tu the "int', tho 

brandy wlncl1 lollo\\s after has 011ly thuse 1wopertics 
tliat rss('ntially !Jelo11g to it. 

6. '1.'he colow·i11g ]Jrinciplc. The colouring principle 

of wi11c belongs to the skin of the !~rape; for wheu the 

must is sutfc1·cd tn ferment williout it, the wine i~white 

This rolouriug pt'i11ciple t1n1·s nnt dissoh·e till thfl alrufmi 

is Uevdo}JC<l; it is only tlie11 that the wine art111irt'8 its 

colour, which is dccpm· in pro1101·t1on to the l'iuleure or 
the frrmcntaticrn. 

A portion uf the colouring principlr clcposits iLJJrlf in 

the ca~k, together with the tH1·tar and the Ices; and, tts 

tile '~ ine grows old, it is r.1ot un!'1·rq1u·11t to see it l'ntirely 

lose 1ts colour: tile rolounn,c; p1·111c·1plcj tl1r11 dqm~its it

~l'lf in pellides 011 flil' sidt>~ 01· lrntttim of thr fask, aml 

rs iwen Hoating i11 the li<Juicl in tlrn form of films, whilh 

irijm•e- its trn11sparc11cy. 
If we t':xpose bottles fillrtl with "irir to the ra\·s nf the 

Sll~lt ~fr": clays a1·e su!Urient to rr~·cipita~e the Colouring 

111·1nr1plc 111 lm~ge pell1des; the wrnc los111g ncitlie1· its 

}JCl'f'uml' nor its strrnp;th. 
By adding· a large quantity of lime.,rntrr to wines, 

we Jll'rcipitatc the.ir colo111·iug pdnciplc. Jn this raire 

the lime cornbinrs "ith the malic arid, and forms a salt 

wliidt appt>al'S in ligl1t flakes in the liquid. Thrse 

n .. kes g1·adually sink to the bottom, ca1·f'ying with u .. m 

the whole of the colouf'ing pl'inC'iplc. The drposit is 

l.Jlack or white, acconfo1g to t/1c cof1H11· of tJ1e "inr un 

which we operate. Jt frl'fJU<'ttily happens, that a wine 

is still susceptililc of a nrw pl'rripitation. aJtl1011gh it 

had been complrtrly clisroloul'Cd l.ly the first tl1·im~it, 

\\ hich prtwrs that the colu111·ing vrinriplc has a rrry 

strong affinity with tl1e mah1tc. of' lin)('. This C••lo111·rd 

precipitate is nut soluble either in cold or iu hot watrr. 

Ale.oho! has scarct'ly any cffl,rt upon it, rxn·pti11g that 

it acqui1·rs a slight l>row11ish tinge. 'l lu• 11i'ric arid 

tlisst~lvcs the cnlt)IJl'ing JH-inciple of' tliis prr('ipitatr. 

"hen wine is l'educcd to the state or CX~l'acl, alcohol 

pou1·e<I upon it arquirr~ a <ll'CP tingr. in the same man

ner as '"ater does, tl1ough not in an <'qua! dcgrrr. But, 

besidrs tl1e colouring p1·i11ciple which t/1e11 cfi:ssohcs it

self, tlrnre is also a sacchal'inc extl'ilttirc p1·inciJ>le 

prTsent, \dliclt facilitates th'c solutifln. 
The colouring principle, thueforc, does not appear 

tn Uc of a resinous natu1·r; it .exliilJits all thr charartrrs 

that bdong to a nry numerous rlass of Vt'gl·ti.lllle pro· 

ducts, whil'lt approach to the nature of the l1·rs of \\ine, 

though without possessing all its properties. The grratt>r 

number of coloul'ing principles are of' this kind: tht>y 

are soluble by the acid of ext1·acijve matter, and, uJlon 

disenga1;ing them from this agent, they fix themsd.-c• 

in a solid form. 
'W1NE·8rIR1T, a term used by our distillrrA, and 

which may seem to mean the same thing with tht> phra'+B 

of spirit or wine; but they arc takeu in very dilfcrrnl 

senses in the tr·atle. 
Spirit of wine is lhe name given to the common malt 
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ll'irit, when reduce~ to an alcohol, or totally inllamma• 
ble statr; but the phrase wine-spirit is used to exp1·css a 
nry clean and tine spirit, of the ordinary pl'Oof strength, 
aud made in t.11gla11tl fn!m wines of foreign growth. 

The waJ .f producing it is Lly simple distillation, and 
jt is ncHr l'CCtifil·d any higher tliau common bubblc
pruof, The se\•rt·al wim·s of different natures yield vel'y 
difcrcnt prnpol'tiuns of s11it·it; lmt, in general, the 
atrongt>st yield one.fourth, the weakest in spirits one
eight11 11art of pn~ot'-spirit; that is, they contain from a 
aixll'l"llth to an eighth part of their quantity of pure 
alcohol. 

WINNOWING-MACHINES. Machines of this 
1Drt arc in pretty grnel'al use, where thr·ashing-mills, 
to whkh tht:y may lie attached, are not el'ected; tliey 
are uutde on different JJrinciples according to 1)articular 
cil·cumstances. Those contrived by .Mr. Cur, of Lei. 
cuter, on bli'. Winlow's plan, are good imJJlcments, and 
will dress gl'aiu with much dis11atch. And there are 
others \\ b1ch are employed in the northern districts, 
"·bicb are made by H.ollgers, that are also upon good 
111d convenient principlrs; as weJI as many mot•e in •\if. 
fereot plans \\hicli have g1·eat merit in their construe. 
tiuu, and do their work well anti expetlitiously. They 
are made of dilfcreut prices, from three to five or six 
puuuds, and will last many yea1·s wUen the mate1·ials of 
-.·bich they are formed are of a proper kind. 

\I IN'l ERA, a genus of pl a,. ts of the class polya~
dria, and order pentagyuia; and in the natural system 
arl'lt.11gcd untler the 12th order, holoracere. The calyx 
is three-lubed; thrre arc six or tweh•e petals; there js 
nu ~tyle; the fruit is a be1Ty, which is cl11b-sha1Jetl as 
well as Lhe grrmen. The1·e a1·c three species, tlte aro
matica, granade111~is, and axiUaris. 

\\ i11te1·a a1·0111atica, is one of thr- largest forest-trees 
uput1 Tern del Fuego: it oft<"n rises to the height of 50 
feet. Jts outwa1·<l bal'k is on tlie tl·4nk grey and ve1·y 
litUe wrinkled, on tile branches quite smooth and green. 
'l'be branches do not spread hor1zo11tally, but al'G bent 
up\\ards, and form an elegant head of an oval shape. 
Tile leaves come out without order or an O\' al elliptic 
sba11e, quite entire, obtuse, flat, smooth, shining, of a 
thick leathery substance, cvcrg1·ecn, on tl1e uppct' si<le 
of a liHly deep-green coloul', anti of a pale. blueish colour 
u11dernca1h, without any 11enes, and their veins scarcely 
li.Biblr; they are som~wliat narrower nea1· the foot
atalks, and thcl'c t11eir margins are Uent downwards. 
Jn general, the lraves a1·e from tlll't~e to four inches 
long, and Uetwcen one and two broad; they have Yfl'Y 
shoi·L l'ootstalks, seldom half an inch long, \\ !Jich a1·c 
smooth, conciwc on the t1ppCI' side, an<l con\'CX untlcr. 
neath. From the sc~u·s of the old footstalks the Liranchcs 
U.l'c often tulicn:ulatetl. 

WIRE, a l'iccc or metal drawn through the hole of 
au irou into a thread of a fineness answeublc to the 
bole it 11asse~ through. 

Win·s arc frequently drawn so fine as to be wrought 
along with othCI' threads of silk, wool, ilax, &c. 

11he metals must commonly dl'awn into wil·e, arc gold, 
JJiln~r, copper, and iron. 

Gultl uirc is made of cylindrical ingots of silver, cov. 
e!'fd unr v. ith a skin of gold, and thus drawn succes. 
aivrly through a vast number of holes, each s111alle1· aud 

~OJ. JU, 111 

WIR 

smaller; till at last it is brought to a fineness exceeding 
that of a hair. That admirable ductility whirh makes 
one of the distinguishing chararters of goltl, is no 
\\here more conspicuous than in this gilt wire. A cylin
der nf 48 ounces of silver, covered with a coat of gold, 
only weighing one ounce, as Dr. Halley informs us, is 
usually drawn into a wire, two yart.ls of which \High 
no mnre than 49 grains, and one siugle grain of gold 
cove1·s the 98 yards; so that the ten.thousandth part of a 
grain is ahove one.eighth of an inch long. 

Sill'er wire is the same with gold wire, rxcrpt that 
the latter is gilt, or covered with gold, and the oth<r 
is not. 

There are also counterfeit gold and silver wil'cs: the 
first rnatle of a cylinder of coppC'r, silvet'ed ornr, and 
thrn cuvei·ed with gold: and the second of a like cylin
du or copper, silvered over, and drawn through the 
fron, after the same manner as gold and sih:cr wire. 

Brass wire is d1·awn after the same manner as the 
fol'mer. Of this there are di\•ers s1zrs, suited to the 
different kinds of works. rl'he finest is used_ for the 
strings of musical instruments, as harpsichords, &c. 

'l'he pin-maket's likewise use vast quantities of brass 
wire, to make their pins of. 

Iron wire is drawn of val'ious sizes, from half an 
inch to one tenth of an inch diameter, and even smaller·. 

The first frun that runs from the stone when melting, 
being the softest and toughest, is prcsel'\'ed to make 
wi1·e of. hon wire is made from bars ul' iron, called 
esleom iron, which are first drawn out to a gl'catcr 
length, and to about. the thickness of the little finger, 
at a furnace, with a hammer gently moved IJy water. 
Tlirse thinner pirces are bo1·ed round, and put into a 
fol'llace to anneal for 12 hours. A pretty strong fire is 
usrd for this O.Jleration. Aftu this lliey are laitl undrr 
water for th1·ee or four month!i, tile longer the better; 
then they arc tlclivercd to the wo1·k111en, culled rippers, 
who draw them into wire through two or three holes. 
After this they r~nneal them again fut• six hou1·s, and 
water them a srrond time for about a week, and they 
a1·c then dclinl'ed Hgain to the 1·ippel's1 who tlt·aw them 
into wire of the thicknC'ss ol' a luge packtl11·ead. 'l'lley 
are then annealed a third time', antl then watered fol' a 
week lunger, and dcliveretl tu the small wfre.dra\'.ers, 
called overhouse-men. 

In the mill whrrc this work is perrormed, there arc 
senral bal'l'cls hoope<l with iron, which lrnYe two honps 
on lheir upper sitles, on each nf which hang two links . 
which stautl across, antl arc fastened to the two rnds of 
tl1c tongs which catch hold of the wi1·c. anti di-aw it 
tlil'ough the hole. 'l'he axes on which the 1.n_u•rel moves 
tloes 11ot run through the centre, l.JUt is placed on OflC 
side, whi ch is that on wliich the honks n1·e placctl; and 
undc1·neath there is faste11l'd to the ba1·1·el a SJloke of 
wood, which thC'y call a swini;le, which is dl':l\\ n back 
a good way by the cogs in the axes of the whcrl, and 
draws back the barrel, which l'alls to again by its own 
weight. The tongs hanging on the hooks or the banrl, 
are by the workmen fastened to the cntl of the wi1·r , antl 
by the force of the wheel, the hooks being pulled hack, 
draw the wire though the holes. Tho plate in which the 
liolcs a1·e, is iron on the outside, aRtl steel on t11e insiue; 
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and the wii·c is anltoinkU with train.oil, to make it run 
the easier. 

WIRE ef Lapland. The inhabitants of Laplan~ have 
a sort of sliinin;.; slrnder substance in use among 
1 hrm on several occasioni;, which is much of the th irk· 
m•ss and appearance of our sih•er wire, and is therefore 
called, Uy thQse who do not examine its structure or 
substancc, Lapland wire. It is matle of the sinews of 
the rcin-<leer, which being carefolly separated in the 
eating, a1·c, by the women, after soaking it in water, 
and beating, spun into a sort of tl~reall, of admirnl.lle 
fineness and strength, when wrought to the smallest 
filaments; but when larger, is very strong, and fit for 
the pt11·poscs of strength and force. Their wire, as it 
is called, is made of the finest of these threads, co·rnnd 
with tin. The women do this businrss; and the way 
they take is to melt a piece of tin, and plaring at the edge 
of it a horn with a hole. through it, they draw these si~ 
ncwy threads, covered with the tin, through thl" hole, 
which pt'e\'Cn s their coming out too thick covered. This 
c11·awi11g is pt'rformrd with their teeth; and there is a 
small piece of l>nne placed at the top of the hole, whfre 
the wire is made flat, so that we always fintl it roum.lcd 
on all sides l>ut one. where it is flat. 

This wire they use in emUroidering their cloths, as 
~ve do gold and silYcr; filf'y often sell it to strangers, 
untlcr the notion of it.s haring certain magical \'irturs. 

WITCHCRAFT. By 9 G. I[. c. 5. no prosrcution shall 
be commenced or canied on against any prrson for 
witchcraft, sorcery, cnclwntmrnt, or ronjunlion, or for 
chal'ging another with any sur11 nlfcncr. 

But if auy pe1·so11 shall prctt'ml°to ex('rrise or usr any 
kind of'' itcl1craft. surrery. cnrhautml'11t,orconj11ration, 
or undrrt11ke to tell fortunes; nr pretend from Ids skill or 
knnwlnlgc in any occult or crafty scirncc, 1o discm•er 
'"·lu~re, aml in what manner, any ~oods suppnsrd to ham 
been stolen en· lo~t, ma)' be fuunll: he shall be im(H'isoncd 
for a year, anil once in ewry I") Harter of that )·rar stand 
opl'nly on tltl" pilJory for an hour; and 1'11rthcl' shall be 
bound to good brha,·iour as the court shall award. 
'Vn EN A-MOT. 01· W1TENA~GElfoT, amnng our Sax· 

on at1resto1's, was a term'' liirh literally signifird the as
sembly nr the "isc men. and was applird to the gi-rat 
council of the nation, or latter tlays called the parlia· 
ment. · 

Wl'rHERINGIA. a gr1rns oT plants of tlir class and 
oriler teti·anclria mnnogynia. Thr co}'l)lla i~ sul> -ram
panulatl'; calyx ve1·y sma.rl, four-toutht•<.1; pcriantldum 
two-crllcd. There is one species, a hci-b of South 
Ani,·rica. 

WITZ ENI A, a ll'rnns of pl,11ts of tho class and or
der trian1lria morwi;ynia. Tile rorolla is onc-prtalled; 
stigma r111argi11atr; rap.~nle supel'ior. Thnc i!~ one 
sprcies. a !Jrrl> of the Ca]H', 

WlTHERNAM, in law. a writ, that. Iir~ "lirrc a dis
tress is <.ll'iven out of the coHnty. a11d the slu'1·iff rannot 
make <lrlivr1·anre to the pai·ty distJ'aincil; in that case 
this writ is di1·ertrd to the sheriff, commanding him to 
takl" as many of the brasts. or ~11.,tJs, of the party into 
his keeping, till he make deliverrrnce of tltc fil'st dis
tress. 

WITNESS, one who Ls sworn to give e•·idence in a 
1;auso. 

W 0 L 

lf a man is .subpmnae<l as a witnr.r.is upon a ll'ial, he 
must appra1· in court on pain of IOO/. to be forl'l•itc1I to 
the king·, and lOl. together with damage~ rquiralcnt lo 
the loss sustained by the want of hi~ C\ idcnce to the 
party aggricnd. S Black. Cnm. !169. 

Ilut witnesses ought to lia\'C a f('dSOnalJle timt", OJat 
~he~r attcndauce upon the c?urt may lie of as Jittlc prr
Jmhce tu thcmsel \'CS as possible; and the court of king's
bench hclcJ, that notice at two in the afternoon to at
tcnll the sitting that evening at 'Vcstminster was too 
short a time. Str. 51 o. 

'Vltc1·e a witness cannot be present at a trial, he mny, 
by conse11t of the plaintiff and drfendant, or by ruk uf 
court, l>e examined upon iutcrl'ogatorics at thejudgc's 
chambers. 

No witnrss is bouncl to npprar to girn evidence in a 
cause unless his 1·caso11able expense is tendered him, and 
if he apprars till such ch:u·go 1s a.chmlly pai<.I him, ex
ct>pt lie l.t0tJ1 rrsides and is summoned to gi\'e e\·idence 
within the bills of mn1·tality. 

WOAD, in botany. Sec lsATis, and INorno. 
WOLi'. See CANIS. 

WOLF-HOLES, in the defence of placrs, 01-e round 
J1oles, gt>ne1·ally nbout two or tln·re fed in diamt'ter at 
the tnp. one at bottom, and two and a liall' deq1, dug in 
the front of any work. Somrtimes a sharp-pointrd i;take 
or two nrc fixrd at the bottom, and cun1·ecl with \'try 

thin planks, and gl'ccn sods; co11sequt·11lly the enemy, 
011 advancing, fall in, and arc put into confusion. 

WOLFRAM. an ore of tungsten, is fom.u.1 in dift'er
ent parts of Germany, in Sweden, Britain, F1·ancr, and 
Spain; and almost coustantly acl:ompankd by or·cs 0£ 
tin. It occul's Loth massh•c and nystallizcd. The 
primitive form of its crystals, acc:ol'iling tu the ohsern
tions of Mr. Hauy, is a rectangula1· pal'elJclopiped, 
\\hose length is 8..66, whose breadth is five, and thirk
nrss 4.3;'3. It is not rommon, l1owcvel', tu ftnd·crystals 
of this }lerfect form in many rn.:;rs: Llie anglrs, and some. 
times tllr rdges, of the nysta) ar~ wanting; owin,;. as 
Mr. Hauy has shown, to the su11rqtosi1ion of plates, 
whose edges or angles deCl'easc accot·ding to a certain 
law. 

Colour brown or brownish blark. Streak rrddi'ih 
brown. l 1owdr1· stains paper with 111e same colnur. 
'l't'Xlurc foliated. Easily separated into 11latt>s bYJ1C'r· 
cuss ion. Sprcific grvity from 7. 1n i .3. l\loder·att"ly 
rlecfric by communication. Not magnetic. Jnrw1ible 
by the blowpipe. Forms with l>nrax a g1·<>c11ish globule, 
and \\.·ith microcosmic salt a tl'ansparent globule ufa 
dr<"p red. 

The specimen or this orr, examined ~y Messrs. 
tl'Elhuyarts, was composrtl of 

65 oxide ol' tungsten 
22 oxide of manganese 
1 J oxide of iron 

100. 
Anotl1er specimen from Puy-lcs-J\fines in Fran~_, 

analysed by Vauqurlin and 1lC'cl1t, contained 
67.00 oxide oftungstrn 
18.00 black oxide of i1·11a 

6.25 black oxide of manganese 
a.so silica 
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1.'25 oxide of the iron antl manganese 
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To srason wood cxpctlili nusfy ror sea.service, :Mr. 
lloJ le 01Jsc1·,·cs, that it lias l> een usual lo bake it in 

100.00 on·ns. 
WO~l~~. By the 26 G. U c. 35, no suit shall he The a1·t of moulding wood is mcntirinetl by l\lr. Boyle 

bad ill any eccle!tia~tical coul't, to compel a cclel.11·ation of as a dcsidl·1·at11m in tlic ~\l't of cat·viug. Uc Sil.JS, he 
marriage in faric ccclesire, l.iy 1·caso11 ol' any contract ~f had IJe&t1 c.T~ilillly informed of its haYiug lJC'e11 pr;u:tbul 
matrimony whatsucnr, whether pe1· ~·erba I.le prrescnt1, at the IJagur; anti suspects ihat it might l1arn been fH!l'
or (lt"I' Hrba de futuro: and the mal'!'1age of any pe1·son formed In sorne mcnstruum that softens the \\Ootl. and 
under the age or twenty-one, without the consent ol' par. after\\•u·lls allows it to hm·den again, rn the manner that 
en~ or gual"Uians, shall be null antl voi<l. tor·toisr*slieJI is moulded: or perhaps by reducing the 

.By 20 H. VI. c. 9 peeresses shall be tried as peers wood into a pow<lel', and then uniting it into a ma:ss wt~h 
for treason or felony. stmng !Jut thin glue. Aml hl' at.le.I..,, that, having mixed. 

And by stat. s. W. c. 9, a woman being convicte<l of saw.dust with a line glue mad e of i1'inglass, ::;lightly 

811 offence, for which a man may have l1is clergy, shall istrnining out what \\as supPrftuous tln·ough a pil'Ce of 
auffcr the same punishment tl1at a man should suffer, linen, tlic rc11111inclcr, fonnrd into a Uall. and dried. 1.)6~ 
who has the benefit of his clc1·gy alhJ\Yc<l; tliat is, sliall came so h::u'ti as to rebound when tlu·uwn against the 
bu burnt in the hand, antl furthn kept in p1·ison as tile floor. 

co~~:I~~~ !::~7r b~t~::11~ ::cc;~~~i1tfcd11~ l~: 1 ~enefit of the w1~~~~1:, 1~~~J1:~ '~;~1~yw~11;~Jl:~~~1i~1~ i~i;~1?ec~c:11t~ a~t~t~c~::~~~ 
said statute. ing to the ddf .. rcut seasons o.t which the tree was cut 

WOOD, solid substance, whereof the trunks antl du\\ n; anti this nut regularly the same in reg-:U"d to all 
branches of trees consist. Sec the articles TREE, sperics, l.lut different in regard to each. Tiie button· 
'l'ncNK., lsaJ.xcn, UNDEllwoon, PLANTS, physwlogy of, mould makers fi11d that the wood of the p<'ar.trec, cut 
1'nLBER, &c. in summer, \\Orks toughest; holly, on the contrary, 

1'he wood Iles imrnetliately under the bark, and forms works to ugliest ''hen cut in wintrr; box is mellow. 
by far the greatest pa1·t of the trdnk and large br:i.nchcs est whl!n it has been cut in summer, but hardest when 
of trees. It co11sists of co11centl"ic layer·s, the numlJer of cut about Eastes·; lntwtho1·n works mellow when cuta\Jout 
which increases with the age of the pa1·t. Each of these OctoUcr, aud the sen ice is alwa)'s tough if cut in sum. 
layer~, as Mr. Duliamd a~rl'l'tai11ell, may be Sl'}Jarated mer. 
intosernral thinner layers, and these arccomposc<l chief- 'Woon STAINING. 

ly of longitutliual fibres. Hence the reason that woo<l To stain -rcood yellow. Take any white woocJ, a1Hl. 
may be much more easily split asunder 1han cut ac1·oss. brush it over scnl'al times "ith the tincl.urr. of tul·mcric 

The woodJ when we inspect it with attention, is not, root, made Uy putting an ounce of turmeric, grnuml to 
through its whole extent, the sam~; the 1>al"t of it next jlowdc1·, to a 11int of spirit, a11<l after they have stood fol• 
the bark is much softer and whiter, and more juicy than some flays, sh'ai11ing off the ti11cture. If the yellow co
tbc rest, and Jias for that reason obtained a pal'licular lout· is dcsil·ed to hare a 1·eddish cast, a little dragon's 
name: it has been called tl~c a\burnum or an bier. The Ulooll must be added. 
perfcCt wood is browner, and harder, and dm1se1·, than A chcapc1·, but less strong and bright yellow is, by tbe 
tl1e alburnum, and the layers incl•ease in tlensity the tincture of French herries matle 1.wiling*hot. 
nearer they arc to the centre. Sir John Hill gave to the 'Vood may also be stained yellow by means of aqua 
innermost layer of wood the name of col'ona; or rathet· for·lis, which will sometimes produce a ,·e1·y beautiful yel
be gale this nnme to a thin zone which, according to liim, low colour, but at other times a browner. Cat'e must 
lies between tile wood and the pith. be taken, howen1·, that the aqua fortis is not too strong; 

Mortimer obscl'l'CS that all kinds of wood are to be otlH•1·wisc :l. blar kish colon!'\\ ill he tl1e result. 
prr.sened from insects and from many othcl' occat<ious To stain wood red. For a b1·igl1t red stain f01· woocl, 
of deray, by oily Hubstances, p:u·ticula1·ly the essential make a strong infusion of Brazil wood in stale urinl', 
?ils of vesctables. Oil of spike is excellent; and oil of or watet· impregnated with pcal'l -ashes, in the propru·. 
JUnipa, tur(Jcntinc, 01• any other of this kind, will serve tion of an ounce to a gallon; to a gallon of either of 
thf" purpose; tJic:rn will preserve tables, iastrumcnts, &c. which, the proportion of IJ1·azil wool.I must be a pound. 
f~om .being cat~n to pieces by lhcse vermin; and linseed- which being 1rnt to them. they must stand togcthe1· fnr 
oil will sr1·,·e, in many .cases, to tl1e ·same purpose; prob- two or three days, often stinin~ tile mixture. Willi this 
ahly nut-oil will do also, and this is a sweeter oil, and a infusion stl'ained, and made I.wiling hot, lm1sl1 O\'CI' the 
better v1t1·nish for wood. wood to be stained till it appears stl'ongly colom·cd; then, 

Somr of tlic West Indian trees amu•d a sort of timber while yet wet, l.trush it over with alum-wate1· made in 
'which, if it would answel' in point of sizr, would ha,•e the p1·oportion of two ounces of alum to a quart of wa-
great ad,·antagcs over any of the Eu1·opean wood in ter. . 
sl11µ-building fol' the nw1·chant. service, no wol'm <'VCl' For a less bright rcll dissolve an ounce of dragon's 
touching this timber. '!'lie acotj()u, 01· tree which pro- blood in a pint of spirit of\\ i11e, and brush on1· the ~Youd 
~Uf'<'~ th: cashew-nut, is of this kind; and ther? is a t1·ee ~ith t~:ie tincture ~ill. the_ stain appcn1·s to be as ~tl'ung as 
of ~am111<·a, kno\' n IJy the name of the wlutc wood, 1s clr~11·etl; but tlus 1s, rn fact, rather lacqucriug than 
"lurh ha~ exaftly tho samo iwoperty; and so have many stai111ng. 
otbr1· of l~c1r tl'ccs. For a pink or rose red, add to a i;allou of the ali•irc 
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Infusion of Br~zil wood two additional ounces or t11e 
pearl-ashes, and use it as was before directed: but it is 
l1ecessary, in this case, to !Jrush the wootl O\"Cr with 
alum-water. By inc1·easing the proportion or pearl-ashes, 
the red may be rendered yet paler: but it is proper, 
when more than this quantity is added, to make the alum. 
water stronger. 

To stain wood blue. Wood may be ·stained blue by 
means eithel' of copper or indigo. 

The method of staining blue with copper is as follows: 
)'lake a solution of copper in aqua fortis, and brush it 
while hot several times over the wood, then make a 
solution of pearl-ashes in the proportion of two ounces 
to a pint of water, anti b1·11sh it hot over the wand stain
ed with the solution of copper, till it is or a perfectly 
blue colour. 

To stain wood green. Dissohc verdigrise in \' inegar, 
or crystals of verdigl'ise in water, and with the hot so
lution brush over the wood till it is duly stained. 

To stain wood purple. Brush the wood to l.J 11 s tained 
several times with a strong decoction of logwood and 
Brazil, made in the proportion of one pound of the log·· 
wood, and a quarter of a pound of the Brazil, to a gal· 
Ion of water, and boiled for au hour or more. When the 
wood has been brushed over till there is a sufficient 
body of colour, let it dry, and then be slightly l'"ssed 
over by a solution of one drachm of pearl.ashes in a quart 
of water. This solution must be carefully used, as it 
will gradually change the colour from a brown 1·ed, 
which it will be originally found to be, to a dal·k blue 
purple, and therefore its effect must be resh·aine<l to the 
due point for producing tl1e colou1· desi1·ed. 

To stai11 wood a nialwga11y colou.r. The substances 
used for staining mahogany cuJour are madde1·, Brazil 
wood, and logwood: each of which produces reddish 
f:J1·own stains, and they must be mixed together in such 
llroportions as will J>roduce the tint required. 

10 stain wood black. Brush the wood several times 
over with a hot decoction of logwoot..I. Then having 
prepared an infusion of galls by putting a quarter or a 
pound of pomlcred galls to two quarts of water, and 
setting them in the sunshine, or any other gentle heat, 
for three or four days, brush the wood over three or 
four times with it, and it will be or a beautiful black. It 
may be polished with a hard brush and shoemakers' 
blark wax. 

Woon,fossile: whole trees, or parts of them, are very 
frequently found buried in the earth, and that in dilfc1·t·ut 
sti-ata; sometimes in stone, but more usually in eartlt, 
but sometimes in small pieces loose among gravel. Sec 
PETRU~ACTJON. 

WOODCOCK. See the article ScoLoPAK. 
'¥ooococK·SHEL'L, in natural history, the variegated 

yellowish purpura, with tubercles, and a long _heak; and 
the thorny woodcock-shell is the yellow long-beaked pur
pura, with long and crooked spines. 

WOODLOUSE. See 0Niscus. 
WOODPECKER. See P1cus. 
WOOF, among manufacturers, the threads whirh the 

weavr r'i shout across with an instrument callrd the sllut • 
tk. Thr woof is of different matter, according t.o tl1e 
piece to be wrought. In taffety, both woof and warp are 
silk. J.n mohairs, the woof is usually wool, and the 

woo 
warp •ilk. In satius, the "a1·p is frequently flax, and 
the woof silk. 

WOOL, a khid or long, sort. Clll'ly hair (•cc the arti. 
cle llA.IR), Wiurh l'UHl'S the skin of SC'\'Cl'al o( the ru. 
minating animals, but which is pal'ticularly cut or shorn 
from that of the sherp, is such 1111i\'ersal use, that we 
should t}iink it must Ur one oflhose animal substanrcs most 
accura.tcl.>: known; it is,_ h.owe,•er, witlt1~ a few years, 
that chemists have occup1cu thcmsrlvrs with exa111inmg 
it. Fo1·merly, they contented themselves with consi .. 
tlering it as diffusing a disagl'eealJle smell when it was 
bur11ct1, and as ) ielding much oil and carhonat of a1n. 
monia, by distillation. It had UePn remarked in common 
life, that it did not inllamr. without great difiiculty, and 
that it exhaled a very fetid thick smoke, instead of taking 
a bright flame. :Finally, it was known, tl1at the caustic 
alkalies easily corroded it, :uuJ 1hat it qulckly received, 
and forcibly rctainell, the rolouring matters that were 
imprinted upon it, so that it dcsuved the first rank 
amongst the substances to be dyed. The extremely DU• 

merous uses, to which it has been aJ>propriated in a 
number of arts from time immemo1'ial, had bl'ought all 
its useful p1·ope,rties to light; hut chemistry f1ad conai. 
dcrcc..I it only under its most general relation with all the 
animal matters, without ascertaining any thing specific 
in it • . Berthollet !Jegan to occupy himself particularly 
with it in 1784 and 1785. Hr has shown that the cauetic 
alkaline leys dissolve it entirely, and that the acids 
precipitate it from this solution; in this combination, he 
has souglit the mode of action which the alkalies exert 
upon al'iimal substances, and he has particularly availed 
himself of it, for cxplaiuing the vrry 1·emarkable energy 
which exists between these two matters. In this mannel' 
he has especially accounted for the action of th!:! lapi& 
causticus, upon the bodirs of animals. He has, moreover, 
shown that the coal of wool was difficult to be burned, 
Hke that of all the animal compounds; that wool, treated 
hy the nitric acill, affot·ded azntic gas, and oxalic acid, 
with a fatty matter. Chaptal, applying this solution of 
wool in the alkalies, has l'rpresented it as a soap or 
great utility for these rnanufactul'es, and very well adapt· 
ed fo1• being substituted instead of that which is fabri
cated with vegetable oil. Wool has, moreover, been con· 
sidcred as a very bad conductor of calol'ic; ~nd upon this 
principle it has been explained, how, by retaining that 
which exhales from our bndies, it forms the warmest 
clothing, the best allapted for moderating the severity of 
the winters. See H..t.rn. 

'l'he facts contained in the article to which we refer, 
will explain all the phenomena, and all the properties 
which woul presents, in the frequent and advantageous 
uses to which it is constantly applied. 'fhe \UJ'mtb 
which it affo1·ds as clothing or covering, its irtipcnetra· 
bility by water, its fine c<1louration, the durability and 
•oli<iity of its dyes, its destruction by the alkalie•, the 
facility with which grease and oils penetrate it. the ex· 
tension of the spots which are formed upon it, evrn the 
use wliirh it has, and the functions which it performs 
u1Nn the bodit>s r,f those animals \\ hich are covered with 
it, and frum which we take it in order to clothe oursrlves; 
the adherent and fetid oil; the exudation with Yfbich H_is 
im (H' t> gnated upon the bodirs of sheep; the mannt>r 1n 
which it defends them ag•inst the rain and tbe water, 
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which are •O hurtful to them; its slow combustion; the 
yellowness and loss of tenacity that are pl'Oduced i11 it 
by tong exposure to the ail': in a wol'd, all that apprrtains 
to its charadCl's, i~ formation, its use, its so val'ious 
propertiM, its destruction, becomes clear and easily 
conccinble by the distinct determination of its natul'r, 
and or its composition. 

WooL, either in a raw or manufactured state, has al. 
ways been the principal of the staple articles of this 
country. 1.'he price of wool was in very eady tlmf:S 
much higher in proportion to the wages of labour, the 
rent of land, and the price of butcher's meat, than at 
pre!ilrnt. It was before the time of Edward Jlf. always 
expnrted raw, the art of working it into doth an<l <lyeing 
being so imperfectly known, that no persons abo\'C tlie 
dcg1·ce of working people could go dressed in cloth of 
Euglish manufact111'e. 

The first steps taken to encourage the manufacture of 
woolJen cloths wa~ by Edward the Third, who procured 
some good workmen from the Netherlands by means of 
protection and cnrouragcment. The value of wool was 
considtred as so essentially solid, that taxes were voted 
in that commodity, l'eckoning by the numbel' of sacks; 
and in proportion to the price of the necessa1·ies of life 
and rnlue of silver, wool was at least three times dearer 
then than it is now. Tbe manufacturing of cloth being 
once introduced into the countl'y, the policy of pre,•ent
lng the ex1wrtation of the raw material was soon e\'ident; 
and the iirst act, was that of H. IV. c. 2., by which the 
exportation or shce.p, lambs, or rams, is forbidden under 
very heavy penalties. 

By stat. 28 Geo. Ill. all former statutes respecting 
the eX}lortation of wool and sheep a!'e repealed, and nu~ 
mcrom1 restrictions are consolidated in that statute. 

Dy this art, if any Jl('l'Son shall send or receive any 
sliecp on boa1·d any vessel, to be carried out of the king
dam, such vessel shall be forfeited, and the person so 
01f't'.'ndi11g shall forfeit 3l. for enry sheep, amt suffer so
litary imprisonment for three months. But wether 
shrcp, by a licence from the collector of the customs, 
may be taken on board for the use of the ship's company; 
a11d e\'ery pc1·son wl10 shall export any wool, or woollen 
articles slightly mac.le up, so as easily to be reduced 
again fo wool, or any fuller's earth or tobacco-pipe clay, 
and every Cal'riel', shi11-owner, commandrr, mariner, or 
other (H'rsnn, who shall knowingly assist in exporting, 
or altcm1,ting to export, these a1·t.icles, shall forft•it three 
shillings few every pound weight, or the sum of 50l. in 
the wh11le, at the rkction of the prosecutor, and shalt 
alst, suffer solitary imprisonment for tl11·ee months. But 
wool may lJC carried coastwisc upon be.iug duly entrrcd, 
and sccu1·ity !Jeing given according to the dii·ertio11:) of 
tile statute, to the officer of tile port whrnce the same 
shall be c111weycd; and the owners of sheep within five 
miles nr tlH' i;l'a, and ten mil es in Kent and Sussl'X, 
can11ot rcmov~ tl1 c wool, without giving nilti re to the 
oRker of the nf'arcst por·t, as direcll'd hy thf' statute. 

Woot.LP..N Cv1Tn, interment in.. Ily s o G II. c. 5. 
(an act which is nquirctl to be given · in 1 har~c a t tile 
Ul\iZl'S ancl srssions, anll to bo read four lime~ pnM icly 
earh yC'ar in thr rhurch by C\'f'l'Y parson). no ro rJl"lt"' o( 
any Jltr!lin11 (<'xrcpt of those who die uf the p) a~11r) shall 
be buried in any shirt, shift, sheet, 01· •hl'oud, or any 

won 
tl1ing ma<lc or mingled with flax, hemp, silk, hair, gold, 
or s;lvcr, or in any st11fl' or thing not made of sheep's 
wool only; or be put into any coffin lined or faced with 
any s01·t of clothier-stulf, or any other thing, made of any 
other material than sheep's wool only, under penalty of 
5l. to be recovcl'ed by distress and sale of the goods and 
chattels of the pa1·ty deceased. 

WooL·COMBERS. By 35 G. III. c. 124, all those who 
lia\'e scl'ved an apprenticeshi11 to the trade or a wool 
comber, or who are by law entitl ed to exercise the same, 
and also the11' wives and cliildrc11, may set up and ex
ercise such trade,>, or any other trade or business they 
are apt and able fo1·, in any town or 1>lace ~ ithin this 
kiHgdom, without any molestation; nor shall they bet'c
movcaUle from such place hy the poor Jaws. 

WORD, in a military sense, signifies signal, token, 
order·; as watch-word, &c. 

;:;:icj; ~;~~n.} ~~l~efie~r~1~i~a:~~rodf ~\1~~n~~r:~~,5 :~:~: 
out in the orders of the day in times of peace, but in wnt· 
every evening in the field, by the general who commands, 
and in garrison by the gove1·1101·, 01· other oflirf'r com
manding in chief, to p1·event surprise, and hinder an 
enemy, or any treacherous person, from passing back
W31'ds and forwards. This watclHvord is generally 
called the parole, and to it is a<lded the countersign. The 
first is known to all officers and 11011-commissio11ed offi
cers, the latter only th the sentinels. The officel's that 
go the rounds, or patroles, exchange the wurd with the 
officers on duty; nor must the sentinels let any one 11ass 
who has not got the countersign. 

WoRns of comm.and, certain terms which have been 
adopted for tile exel'rise and movement of military bo
dirs, according to the nature of each partirnlar ser"ice. 
\Vo1·ds of command are clas~cd under two principal 
heads, and consist of those winch are given by the chir.f 
or commander of a brigade, battalion, ol' dirision, an<l of 
those which are uttered by the subordinate leaders of 
troops, &c. 

WoRo, in language, an articulate soundt represent. 
ing some idea or conception of the mind. The co11ious
ness of the English language is pro,•ed by the followin~ 
enu!11eration of the words iu Johnson's Dictiouarj: ~ 

~~~:~lse~ubstant"ive - - - .. 2040~ 
A<ljectives 905 S 
Pronouns 41 

ractive 544 51 
\ neuter - - 24 25 I 

Verbs ~ ~:~:;~i~• e (ol' 
0

imperfe~t) ! )>- 7880 
J auxiliary 1 j 
Umpm·sonal 3j 

Verbal unun 
Participles -

Pa1·tic ipal { ~~~~~;i\'es 
Ad>-rrbs 
--inly 
Prr pnsitinns 
C o11.1 11 nr ti u11s 
lnte1jectiuns 

l 
38 

125 

2592 

69 
19 
bS 

Total 4oso1 



WR I 

lt mns.t be 1''Cmarkcd, howevrr, tltat in this list many 
or the compound words ~u·e not nckoncd; that the pa.1·
ticiplcs arc those only having no verlJs to which they 
may lJercfrrred, as beloved; that though sn few vubal antl 
J>at·ticipal 11oun<; are statct.l hy Johnson. yrt every active 
verl> IT'ay supply one of the former dcscl'iption. and cve1·y 
verb one of tl1c latter; an1~ that IJoth these (n~1·bal and 
participial nouns) seem to be mereJy different applica
tions of a fruc gerund. 

WORDS, which may be taken or interpretetl by law 
in a geuet·al 01· common sense, ought not to yecrh·c a 
strained or unusual con~truction: anti aml.tiguous words 
are to be construed so a!:! to make them stand with law 
and equity, and not to be wrested to do wrong. 2 Lill. 
71 J. Sec 16 Vin. Ab1·. 

Wonns, DEFAMATORY, arc in some c~1ses indicfable, 
as calling a justice of the peace a rogue; an<l in others 
a.ctional.Jle, as to say such an atto1·ney is a rogue. 

WORKING IN NARVEST. A person may go 
;abroad to wu1·k in harvest, carrying with him a certifi
cate from the ministe1·, and one churchwarden or o\'er
scer, that he has a dw<•Jlin,g-honse or place, in which he 
inhabits, anil has lert wire an<l children, or some of th rm, 
there (or otl1erwisc as his condition shall rcqui1·e), and 
drclaring him an inhabitant there. A person cal'l'ying 
such certificate with him, shall not_ be ap1n·chen<le<l un
der the stat. 17 G. U. c. 5. commonly called the vagrant 
act. 

WORMS. See VER>rns, and MEDICINE. 
WORMWOOD. See ARTEMISIA. 

'VOUND. See SunaEI<Y. 
'VRI~CK, such goods as after a shipwreck are cast 

l1po11 the land by the sea, and left there wit11i11 some 
county, for they arc not wrecks so long as they remain 
at &ca, bei11g wiUiin the jurii:u.liction of the admiralty. 

Various statutes have been made relative to Wl'eck, 
"liich was formuly a 1wrquisite belonging to the king, 
()l' l.ly special grant to the lord of the manor; it is now, 
however, held, that if p1·oof can he made of the pro11erty 
of any of the goocls or lading which come tu shore, t!Jcy 
·shall not be fot'fcited as wreck. 

By the s Ed. c. 4, the •heriffofthecount~· shall be bound 
to keep the goods a )'ear and "day; that 1f any man can 
111·ovc a property in them, either rn lus own nght, or ~y 
right of represeuta!ion, they shall be 1·estored to l11m 
without ~e!.y. 

By stat. 26 G. JJ. c. 19, plundering an_Y 1•essel eith~r 
jn <listnss or wreck, and" hether any l1nng creature 1!3 
on board or not, or ]JJ'eve11ting the escape of' any person 
that endeavours to save his life, or putting out false 
ltghts to bring any vessel into d~nger, arc ~111 tl.eclal'cd 
to be capital feJonif'Sj ~ntl IJy tl11s Statute, pilfel'lflg any 
gootls cost ashore is declared to be petty larceny. 

'VREN. See MoTACILLA. 

WRIST. See ANATOMY. 

WUR 

WRIT, is the king's precept, by 11 ltirh any ll1in~ is 
commam.lecl touching a s111t or action: a!'i lhe lll'f<'1ui.ant 
or tcuant to l>e .summom·d, a distress to Uc takc11. a c.Jis. 
seisin tu l.lcrPd1~essetJ, &.c. Ami Lln:se writs arc dini·~l'ly 
divided; some i11 1·espcct of tl1l'ir onh-1·, 01· ma11nc1• ur 
gra11ting, a1·e tc1·mecl Ol'iginal, and some judicial. 

01·iginal \\'l'its, are those that a1·1• sent out for tl1c sum. 
moning of tl1c tJel'endanl in a pc1·so11al, 01· the truant in a 
re~I action, l.l~f'ore the suit iH•gius, 01· 1·al11c1· to Lll·giu the 
suit. 

The judicial writs are those which an se11t out by 01 •• 

lier of the court wile re the cause dq>cntJs. upun occ~siou 
after the suit is begun. 

Orig111al w1·its <\l't.~ issued out in the cuu1t ufchancl'rr, 
for the summoning a dcfrnl.lant to appc:11·, anti ai·c 
grantetl hefol'e the suit is l.leg11u, tu hl'gin the sam1>: aud 
jutlicial wl'its issue out of tl1e co111t whcro tlrn origrnal 
is returned, after tlie suit ht>gan. 'l'IH' ol'iginal lil'ai· 
tlate in the name of the king; L>ut the judicial \Hits bca1• 
teste in the name of the chidj11stitc. 

\VntT OF AssJSTANCE, issues out of the cxrlll'quer, to 
authorize any pt•r·son to take a constable, ur utlicr pub. 
lie officer, to seize goods 01· mc1·chanl1ize pl'Ohil.lited and 
unrustomcd. 

It is also a writ issuing out of the chancery to give a 
possession. 

'VmT 01,. INQUIRY OF DAM.\GES, a judicial writ that 
is8ues out to the sheriff, upon ajmlgmrnt l.ly dcl'auit, in 
action of the case, covenant, trcspa~s, trover, &c. com
mamling him to summon a jury to inquil·c what dama
ges thr plaintiff has sustained occasione prremissiorum; 
anti whl'n this is 1·eturned with the inquisition, Urn 1•11lc 
fo1· judgment is given upon it:- and if nothing is said to 
the contrary, jul1g1uent is thcrcu1Jou cntc1·cd • .2 Lill. 
Ahr. 721. 

A writ of inquiry of damages, is a meJ·e inquest of 
office, to inform the conscience of the coUl·t; who, if tlicy 
please, may themselves assess the damages. And it is 
accorl1ingly the }H'actice, in actions upon promissory 
notes and IJills of exchang<', instead of executing a writ 
of inquiry, to apply to the co1u·t for a rule to show cause, 
wl1y it should not be refcned to the master to sec what 
is due, &c. which rule is made absolute unless good cause 
is shown to the contrary. 

WRITER of the tallies, an officer or the excheq11rr, 
heing clerk to the auditor· of the 1·eceipt, who \nites UJI· 
on thr tallirs. the whole letlcl'S of the teJICl''S hill. 

WULl•'ERRIA, a genus of plants of the class And 
order diandria monogyni:t 1'he corolla is tubular, rin
gent, with the upper lip short: calyx fire.pa1·ted; cap
sules two.cl'llrd, four.valntl. There is one 81J<'Cies, a 
her!J of Carinthia. 

WU RMB EA, a genus or11lants of the class and order 
hexanc.lria trigynia. The corolla is six·pal'lcd, with an 
hexangular tut.e; filaments insertrd iuto the throat, 
There are three species, herbs of the Ca11e. 
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x. 
X, ~~.~~.~~~ l~t~11·l;~~~~!~' ~~;e~·l~!n~~ri~l~;~b~~m!:: 
manuscript.;; it is tts('d ror denarius; and as such seems 
to be ~adc of t"o V's placed one ffft"l' the other. "rlicn 
b. dash is alldc<l ovel' it, tl1us X, it signifies ten thou
san1I. 

XANTHE, a genus of plants of the class and 01«ler 
dioccia syngrnrsia. The fiowe1·s are dioccious; the ca
lyx fivc-pal'ted; .ror~lla 5-6 petalled. There are two 

611~cies, sl1rubs of Guiana. 
XANTIIUM, a genus of plants of the class monrecia, 

ordc1· prntandria, anll arranged in the natural classifi
cation u11tlcr tile 49th order, com positre. 'l'hc mah" flow~ 
ers arc compositr, common calyx imbricatril; co1·ollulre 
rnonopctalous, tubular, quinquefid. Female: calyx invo
lurrum of two )eaves, containing two flowl't's; c111·01la O; 
drupa dry, prickly; nur~eus _bilocula~·· There. a~·c five 

::~~~:;.ic~i~yo~~=s~fbl~~:~~~~. 1 ~r~1e "s~;~~eo~ftl~;i;~~t i~ 1 : 
foot and a hall'l1igh 1 thirk, ot'l('ll spotled; lcaves•hcart
sha11ed, lobe1I, on long f•rntstalks. Flowe1·s, male anti fe
male, many tn,i;rthrr, ii the alre of the leaves. '.Fhe I raves 
a1·c bitter a11d astri11g·l'nt. A drroction ol' the whole }Jlant 
i\ff. 1r,ls a showy yellnw colour, Lut it is bettrr ir only the 
fl11\\crs are used. II01·ses and goats cat it COW!i-, sheep, 
amlswinc, J'Cfusc it. 

XANTLllORZA, a gcnns of plants of the class ·and 
order p:ontandria p<Jlygamia. 'I'herc is no calyx; the 
llf'tals li\'r; nrctadnrs five, pctlicellctl; capsules firn, 
1111e-scrdc·<l. Tlicl'e is one species, a slil'uh of North Ame-

.. ·irn. 
XANTITOXYLU~I, the tooth-ache tree, a genus of 

11lant11of the dass antl 01·dc1• dicc<'ia prnta11llria. The 
calyx j., five-parted: nt• cornlla; f:..-m. pist. five; cap1rnlcs 
fhl', one-seeded. There is one species, a tree of Ja
n1aira. 

XERANTHEMUM. a grnns nf the syngenesia poly
ga111ia supt•r-nua class of Jll~nts; tlic compound flower of 
\\hich is unrq1ial, aoHI cn11s1sts of many tul.rnlous liuma · 
11l1rnllitt- finsc ules plart·cl 011 tl1c ,Jisr, awl also a frw fe~ 
mah• tulrnlatrcl 011rs 011 tlic nrg1·; tlie ser1ls arr ohlung, 
c11ro11atl'1l, and co11tai11ccl in tlic cup. There arc twcnty
S('\r11 s1writ•!-!, 

XIM l~N I A, a gr nm; of plants of the class and order 
pt'llta1d1·ia monogyuia. 'l'lui calyx is a prriantl1i11mJ co111-
11oscd or llWt't! Slll<1\J 1 COl'd<ttC'<l. \lUtl dl'ri<Ju11US Jt':\\'('S; the 
ctirulla bi formed of fou1· petals, of a companulatcd fi~ul'{', 
dhid1•1l at 1hr t•d,a;t' into th1·ce <'l'l'CI: nlJlonJ;. olnuse sc.~ 
1111·11t-;: tin:- ~1·1·1ru•11 hi smallJ and of a sul.111va( figure; tl1e 
fruit is RI\ ov ti d1·1qw, cuntarning one nil: the Sl'Ctl is 
ornl, uuilocu\ar. nrnl smu1Jth. Tlil't'e arc tlii-ce species, 
tl'rri;of1l1c\\r.-,tl11tlirs. 

XJl'l:llAS. in zonlogy, the sword-fish. a grnus of 
fi.;lu~ Lrl1Jnging to L11c 01"Je1· n:· apode'i. The UJIJH:r,iaw 
tt-rminatcs iu a Ion~ ~mor<l sl1apc·tl 1·osll·um. from \\hich 
it is rallNl thrsword-fisl.': thl'l'c arc 1111 kl'th in th~ moutl1; 
th(' ~ill llH'mbranr haq fight raJs; anti the Lo1ly 1s somr_ 
~hat C) l111d1·ical. _'!'here is but uuc s1iccics, 'iz. the gla_ 

c.lins, found in U1e Eur;ipe:i.u ocean. Tl1is fish som~timcs· 
frequents our coasta, Uut is murli mo1·e common in the 
Mediterranean sea. csp~cially in the part that separat_ee. 
Jtaly from Sicily, which has been lon,i; cclelJl'atcll fut• 1t: 
the promontory Pclorus, now Capo tli Fam, was a 
place not{'d for the resod of the xiphias, and po·ssiLly tho 
station of the speculatores, or the pe1·sons who watched 
a111l •rave notice of the approach of tlte fish. 

The ancif'nt methoc.l of taking them is particularly tlc· 
scribed by Strabo, and agrees exactly with that prac
tised Uy the moderns. A man ascernls one of the chtrs 
that o\•e1·lrnng the sea: as soon as he spies the flsht he 
gives notice, ('it lier Ly his ''oiceor Uy sig11s, of th~ course 
it takes. Another, that is stationed in a bnat, chml>a up 
the mast, and on seeing the swor·tl-fish, tlil'ects the l't.1w

rrs towards it. As soon as he thinks they are got with
in 1·each, he descends, and taking a spear in l1is hand, 
strikes it into the fish; which, after wearying itself with 
its agitation, is seized and drawn into tho boat. It is 
much esteemed by tlie Sicilians, wlio buy it up cage1·Jy, 
and at its first coming into seasunJ give about six-pen?e 
Euglish per pound. The season lasts from l\ta)'. hll 

~~J;~~ft it:J~~~e~:~~i~;~~a~1 ~:~1!~ ~u~,~!:~s 1~~:111';~~~s!)f~~~ 
Tliui·ii, a tuwn 1n the Uay of Tarentum, where it was ta
ken and cu1·ed. 

The swot·d-fis~1 is said to be very ,·oracious, anll that 
it is a great enemy to the tunny, wlio (ar.:co1·tling to Be
Jon) a1·e.:1s much terrified at it as sheep a1·c at tho sight 
of a wo!f. It is a great enemy lo tile whales, and frc
r1uenll.v dest1·oys tliem. 

XJl'HIDIUM, a genns of plants or the class and or
der triam.11'ia monogynia. Tile cornlln. is six-11ctallcd, 
Np1al; capsules superior, thr('e-cclled, many-seeded. 
There is one speci t· s, a herb of the \Vest Indies. 

XYLO-ALOES, or ALoE-woon, in pharmacy. See 
Exc11v.cAntA. 

XYLOC.:ARPUS, a genus or planls of the class and 
ordeJ· octamlria monogynia. Tlie calyx is foul'-toothed; 
the corolla four-petalictl; nccta1·ium cight-ch•t't; filaments 
insl'rted in nect.; dupe four or five-grnon:ll; 11uts ei~lit 
01· ten. 'J'la·re is one species, a tree of the East l111lirs. 

XYLO)IELUM, a genu• of pla111s of the class arHI 
order· tctrandria monogynia. Tl1c aiur11t. is wilh a sim
Jilc scale; petal:; four, staminiferous; stigma cluU-sha111.:c.J,. 
oLtusr. Tlicrr is one species, of no 11ntr. 

XYLOl'HYLLA, a genus of pla11!s of the class and 
01·tkl' pr11ta11d1·ia trigynia. Tile calyx is fivc.pa1·tc•cJ, 
r.olu111'cd; .co1·ol!a none; ouc sl ig111a, j:1ggNI; L:ilJl'il .lc 
tln·cc-crlkd; seeds two. Thc1·c al'C sevl~n :iptTics, sli1·u!.Js 
of the WPst Indies. 

XYLOt;IA, a gr1111s of plants of !hr r1ass and order 
pnlyand1·ia 1nlygy11ia. The cal)X is th1·cr:-h-a\cil; pl·tals 
six; capsnk one 01· two seec.lctlt fo11r-rorm·1·1.·d, t ,, 11-valv
rll; srctls arillcd. There arc tl1rcc t-ptcin;, tt·ecs of tlte 
" 'est lnilil's. 

XYLOSMA, a genus of plants nf tl1c rlass a11<1 order 
c.liccda pul)nn<ll'ia. The cal) xis fo111· 01· tile pai-tell; ro-
1·0110 none; mdc stamina t\\enty lo fi[ty; female st) le 
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scarcely any; stigma trifid; berry dry; seeds two, three- large, crenated petals, "ith narrow ungues, of the \ongth 
sit.led. There are two sprcies. of the cup. The fruit is a roundish, frilocular. t1·i,·alvu. 

XYRlS, a genus of tl1e t1·ianclria monogynia cla~s of lar capsule, within the cup, "ith a great number of ver
1 plants, the flower of which consists of three plain, patent, small seeds. There a1·e three species. 

Y. 
r' ~11:1~n!~:~~~~~~~;i~;tt~~o:~r 0~~1~::~::~:~,~-B:~or~~us~ 
159; an<l with a dash at top, as Y, it signifird 150,000. 

YACilT. 'J'his word is taken from the Dutch. It is 
a small ship with one tlcck, cal'ryin~ four, eight, or twelve 
guns, and thil•ty or forty men. Yachts. i11 general, are 
from thirty to 160 tons; contrived and ad111·ned both wilb
insitlc and without, fol' carrying statP passtngers. They 
answer the purposes of business as well as plrasurc, being 
rema1·kably good sai101·s. 

YARD. See MEASURE. 
YAl<DS efa ship, are those long pieces oftimbe1• which 

are made a little taperi11g at each end, and are titted 
each athwart its }ll'Oper mast, with the sails made fast 
to them, so as to be hoisted up, 01· lowercc.1 down, as oc
casion scl'ves. They have their names from the masts 
to which they belo11g. As fur the length or the main
yanJ, it is usually five-sixths of the length of the krf'), or 
six-sevenths of the length of the main-mast. Their thick
ness is commonly three qua1ters of an inch fo1· every 
yard in le11g·th. The length of the main-top- yard is two
iit'ths of the main-yard; aud the forc -rnr<l four-fifths of it. 
'I'hc sprit-sail-yard, aud c1•oss-jack--yartl, are half the 
mizcn-yard; and the thickness of the mize11-ya1«i and 
spl'itsail-yar'd is half au inch for eYc1·y }'al'l.I in lc11gth. 
All small yards are half the g1·eat Jards frclm cleat to 
cleat. When a yard is down a po1·tlast, it gh•cs the len,i;th 
of all tov-sail-sheets, lifts, ties, and bunt-linPs, as also of 
the leech-lines anti halliards, measuring from the huuntls 
to the deck; and when it is hoiste<l, it gives thr- length 
of clew-lines, clew-garnets, braces, tackles, sheets, and 
bow-lines. 

There are se.vnal sea terms r·rlating to the manage~ 
mc11t of the yards; as, squa1·e the yiu·<ls; that is, see that 
they hang right across tile ship, anti no Jard-arm travers
ed more than another·: top the yards, that is, make them 
stattd even. To top the main and fore-yards, the rlew
Jincs are the most p1·opcr; hut wllen the top sails are 
stnwrcl, then the top.sail -sheets will top tl1rm. 

Y . .urn-An.M is that half of the yard that is on either 
side of the mast, when it lies athwart the ship. 

YAllN, wool or flax spun into tl11·cad, of which they 
wca\·e cloth. 

Yarn is orderc1l after the following manner: After it 
·nas been spun upon spindlrs, spools, ur the like, the)' reel 
it upon rrcl:;, which are lrn .. 1·1.Jly two feet in length, ant.I 
have hut two contr-a1·y cross-bars, being the bc8t. an<l the 
lea8t liable tn ravrlling. In reeling of fine yarn, the 
bettCI' to keep it f1·om ravrlling, you must, as it is reele<l, 
with a tye.l.Jand of l.iig twist, divide the slipping or skaio 
rnto several le.ys, allowing to every ley ei,t;lity tiil'eaUs,. 
anti twenty lcys to ewry slipping,, if the yarn is very 
fine; otlie.rnisc less of both kiu<ls. Tile yaru being spun, 

reelell, antl in the slippings, the next thing is to srour it 
In order to fetch out the spots, it should be laid in Juke. 
warm water for tlll'ee or foul· days, rach Uay shinin~ it 
once, wri11gi11g it out, and laying it in another water or 
the same. nature: then carry it to a wcll 01• brook, and 
rinse it till nothing comes from it but put•c clean water: 
that done, take. a bucking-tub, and cover the bottom with 
very fine ashen ashes; anti then having openrd and spread 
thr slippings, lay them on thosr ashes, ant.I put mure ash .. 
es above, aud lay in mol'e slippiugs, covel'ing thrm \\ilia 
as lies as before; and tl1us lay one upon anothel', till all the 
yarn is pnt in: afterwards cover up the uppermost yarn 
with a bucking cloth, anl1, in propo1·tion 1o the Nize of 
the tub, lay in it a peck or two more of ashes: this dune, 
pour upon the uppermost cloth a g1•eat Ueal of warm wa
ter, till the tub can recrivc no moreJ and let it sta11d so 
all night. Next mo1·ning you are to set a kettle of clran 
wate1· on the fire; anti when it is warm, pull out thcspig .. 
got of the bucking lub, to let the water 1·u11 out of it, in
to another cJean vessel; :-:i.s the bucking tub wastes, fill it 
up again with the wal'm water on the fire: and as the "a .. 
ter on the fire wastes, so likewise till that up with the l)·e 
that comes from the bucking tub; ever obst'l'Ving to make 
the Icy hottrr and hotter, till it boils: the.n you must, as 
before, ply it with the boiling lf'y at least four hours to· 
gether, which is calJed the t11·ivi11g of a buck of yarn. 

All this bring doue, for the whitening of it, you mndt 
take off the bucking cloth; then putting thr yal'll \\ilh the' 
ley-ashes into lal'ge tubs, with you1· hancls labour the 
ya1·11, ashes, and ley, ]ll'C'tty "ell togl'thl'r; af'tnw~rda 
carry it to a well, or 1·ivcr, an!l l'insl' it clean; then hang 
it u110n polrs in the air· all <lay, and in the cvrning take 
the slippi11gs down, anti lay them in wate1· all night; tbe 
next Llay hang them up again, and lhrow wate1· upon them 
as they dry, obscr\·ing to turn that side outermost which 
whitens slowest. After l1aving dour this for a \\eek to· 
gether, put all the prn again into a bucking-tub. \\ith· 
out ashes, covering it as brforr with a bucking cloth; 
lay thereon a good store of fr<·flh ashes, and di-in that burk, 
as bf'fore, with l'cry strong boiling lye, for half a day, 
01· more; then take it out, and rinse it, hanging it up, as 
before, in the day-time, to d1·y, and laying it in water at 
night, anothPI' week: Jastly, wash it OVl'l' in fai1· \\atert 
and so Ur·y it up. Yom• yat·n heing thus srout'l'd and 
whitened, wind it up into round balls of a moderate size. 

YEAR, in the run extent of the word, is a SlS(em or 
cycle of several month.,, usually 12. Otlirl's definr yrar, 
in the gen<'ral, a perio<l or space of time, meaciured out 
by the revolution of some celestial body in its orbit. 
Thus, the time in which the fixed stars make a re\'olu. 
tion, is called the great year; and the timrs in- which 
Jupiter, Saturn, the Sun, Monn, &c. complete theil"' 
courses, and return to t~ same point of the zodiac, ate 
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,.'.pectively called the yeat•s of Ju11itcr and Saturn, and According lo Herodotus, it was !he.Egyptians wl10 fl1•st 
the sitlar anti lunar years, &c. fOrme<l the yca1·, mnking it to contain SGO daJS, \i.-hich 

As year denoted originally a re"olution, an<l was not they subdivided into 12 months, ul' SO days eaCh. Mcr
limited to that of the Sun; accordingly we find by t!ie cury 'l'rismcgistus added five days more to the account. 
oldest acrounts, that peo1>le have, at different times, ex- And on this footing it is said that Thales instituted the 
prrs;ed other revolutions by it, particularly that of the year amongthc Greeks; though that form oftl1e year did 
Moon; and consrquently that the years of some accou.nts, not lwl<l tlll'ou.ghout all Greece. Also, the Jewish, Sy
are to be reckonc<l only months, and sometimes pe1'1o<ls 1·ian, Roman, l:'ersian, Etbiopic, Arabic, &c. years, were 
of2,or3,or4 months. This will help us greatly in un- all <iiflhent. - In fact, considering the irnprrl'ect state of 
dero;tanding the accounts that certain nations give of theil' astronomy in those ages, it is no wonder that different 
own antiquity, and perhaps of the age of men. We read people shoul<l disag.ree in the calculation of the sun's 
expressly, in several of the old Greek \Yl'iters, t!Jat the cou1·sc. \Ve al'e even assured, that the Egyptian yem• 
Eg)(ltia'n yeart at one period, \vas only a mouth; an<l we itself was at lil·st very differe11t from that now rep1•csent~ 
are farther tuld tllat at other periods it was tlu·ee months, ed. 
or four run11ths; and it is probable that tile chil1kcn of The solar year is either astronomical 01· civil. 
)irael full1,wed the Egyptian account of their years. Tlie 'l'hc astt'onomical solar year, is that which is defrrmin-
Egyptia11, talkrd, ~!most 2000 yeal's ago, of having ac- ctl pl'cciscly by asti·oncunical observations; anU is of two 
counts of evr11ts 48,000 ,Years distance. A great deal kinds, tropical, and sitleral or astral. 
must ~r allowed to f'allary, on the above account; but be- rl'rop1cal, or natural year, is the time the sun takes in 
aidt' this, the t:gyptians had, in the time of the Greeks, passing through the zodiac; which, as before obSl'l'\'Cd, is 
the rtarnc ambitio11 which the Chinese have at present; aml 365 days, 5 hours, 48 minutes, 48 seconds; 01· 365 days, 
•·antt.'11 to pa'iS thrmselvcs upon that people, as these do 5 hours, 49 minutes. This is the only propel' 01• naturnl 
upon us, for tlie ultlest inhabitants of the earth. They year, because it always keeps the same seasons to the 
bar\ n·roursc also to the same means; and both tf1e pre- same months. 
&fut aud the early impostors have pretended to anci(':nt Sidereal or astral year, is the space of time tl1e sun 
ob.,ervations ol' the heaven I) bodies, and recounted eclip- takes in,assang from any fixed star·, till his retur·n to it 
&ts in partiruhu·, to vouch for the truth of their accunnts. again. This cum.ists of 365 <lays, 6 hours, 9 mi1111tes, 
Sinrr the time in which the solar yeat:, or pcriutl of the 17 ~cconds; being 20 minutes, 29 seconds, longer than the 
earth's revolution 1·ouml the sun, bas been rcceh·cd, we true solar year. 
may arrount with cel'tainfy; but for those remote ages, in Lunar year, is the space of twch·e lunar months. 

~'l~i~: .. ;ey~~r':'i~ ~ni~~~>:S~il~l~e~;,a};;~~ :~;t ~:1lj~:~~~~c ~;f ~l~~;~~c~rl~~~n:~~ck!~vdo~ ~~~~~1:.~ yia~~~~~.~l ol1~~1~1~t~~1~~!~~~ 
the duration of tim<' in the accounts. The Bab,ylo11ians cal, the other civil. 
prclt•n<l to au antiquity of the same romantic kind; they L_unat• astronomical ye~r, consists of twcl\'e lunar sy
talk of 47,000 yearFI in which they hail kept observa- nod1c~I months; an<l thel'efure contains 354 days, s hours, 
tions; but \le may juclgc of thl·se as of the others, and of 28 minutes.' ~S seconds, and is therefore 10 days, 2I 
the obsPrvations as of the years. The Egyptians speak hou.1·s, 8 mmute.s, t.o seconds, shorter than the solai· year; 
of the stars f.taving four times altered theirco111·ses in that a difference wl11ch 1s the foun<lation of the eract. 
period which the.' claim for their history, and that the Lunar ciYil year, is either common o1· emlJlismir. 
Sun set twice in the eai:Jt. They were not such perfect The common lunar year consists of tweh•c lunar civil 
astrunomt'rs, lrnt, after a roumfal)out voyage, they might months, and therefore contains 354 <lays. Aud 
r:.rbaps mistake the cast for the west when they came The embolismic or intcrcalary lunar year, consists of 

YBAR, or solar 11cm·, properly, and by way of eminence 13 lunar civil months, and thet·eforc contains 384 dn.Js. 

so called, is the space of time in wllich the sun mo\·es rc:a','.~s t~,u~s\~~?0 ~~l~l~C~~nl~:.~l~~·~~e~,c~~)~H~n\~~li1~71ni::!' J~·~~/~ 
;~;.~~fi1,'11~~'~\.'~~~·~:!f'~~0~f0:.~e .~~:~r,'.:~;ier~h~~n~~i~~e ~i; sion is founded. By this~ the various forms of civil yr a rs 
dot)rJ, 5 hom·s, 48 minutes, 48 srco111.Js; the quantity as- ~l~~~.~~~~en~;~~:~~:l~t:IJ~~11~~d~x~~~1 ~~1~~- du still obtain, in 
sumed by 1111.>: a1:1ho1·s of the Grrgorian caleuclat' is 365 
days, 5 hours, 49 mi11utcs. But in the civil or popular Civil yea1·, is that form of yeal' which every nation has 
account, this )'C'ar contaius 011ly 565 days; exce11t every contl'i~('t.l 01· atlopted, for computing theil' time by. Ot· 
fo11rtl1 year, which rontaius 366. the civil is the tropical year, consi<lcl'ed as only rnnsist
. 'l'lic vids.'l'ilude of scai..ons seems to have given occa.- ing of a certain number of whole days; tlie otld houi·s 

s11n~ to tile first institution of the year. l\lan, naturally and minutes being set aside, to t·cnde1· the compnta1ion 
cunous tu know the cause of that <livcrsity, soon found it of timl'", in tl1e common occasious of lire, mo1·c easy. As 
was tbc proximity and distance of 1he sun; and thcl'rfore tltc tl'opical year is 365 days! 5 .hours, 49 minutes, Ol' 
g~H thr name yenr to the space of time in which that tu- almost s6.5 fla~s, 6 ho1!1·~, wl11ch.1s 565 days am! a ciual't-

::~:ri,11f~;·~r1~,~~ !11~~i~~ho~c~i1~~;·i~~ bfu 1~~1~11~~i~:~:~/ 1;~ ~~·:u~te•~e~~;:e 1t1 fn~~~t c~; 1 ~l:at;·a~s8:11t:tl~~!:1; 1~;?i1; ~~'~ri~ 
tht>1r observations, the year· of some nations was mo1·e course of thr sun. Ancl hence tlie en ii yeat is ell her 
perfef't than that of othe1·s, but none of them quite exact, common oi· lussextilc. 'J'he 
:;:'; .:h~sc l'"'.'ls did notsluft with rrgard to the i•arts of . Common riv il year, is that consisting of S65 days; hav-

'~T" :.~ou1se. _ mg sevca months ofthirty.ouc days aach, four of tliil'ly 
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t~<'""'' :rntl 11 ~1 ·~ 11[ twcnly -ci;;ht:days; ns in~lcatcd by the 
,lld :.nr in:; \n·a.k.110\\ 11 111emot·ial vr1·scs: 

·~:~~;~;.ti~~~- ~~~\ ~~~~::vbc~~;· 
. . ~~:~·~~:p;h~u-~~{-i7~~~l~~1~~~~ne. 

E1~cxtil c or leap-)car, consists of 566 days, having 
one day cxtraordina1·y, called the intel'calary, or bisrx. 
ti.le day, whi ch take:; place every fourth year. This ad· 
tllliunal day to C\'cry fourth yea!', was first intro<luccd Uy 
Juiius Cresat·; who, to 111ake the civil yea1·s keep pare 
wil11 the tropical ones, contri\'ed that the six hout·s which 
the JaU:CI' CX'Cectlc<l tlie former, should make one day in 
four ycrtr·s, and be adtlctl between the 24th and 2:Jt1 of 
}\·il1·ual'y, which was 1hcir sixth of the cnlcnds of .i\fa1·rh; 
aud as they then counted this day twice over, 01· had lJis 
m·xlo calcn<ls, hrnce the year ilsclf came tu be called Uis 
sestus~ nnd lJissextile. 

Amvng us, however, the inte1·calary <lay is not iutro
<lucetl Uy counting the 2Stl or Februa1·y twice over, but 
iJy a1!di11g ;\day at the cm1 of that mun th, which tlie1·e
fore iu that ycal' contains 29 <lays. 

Tiie civil or lrgal yenr, in EnglancJ, formrl'ly com
mcm·C'tl on the day of tlic annunciation, or 25th of 
~larch; fhuugh the historical year Uegan on the t.lay of 
the Circumcision, or 1st or January; on whirh <lay the 
Ge1·11um and lthlian ycal' also lregins. The 1J11·t of the 
'l'::tl' between these. l\\O t1•1·ms was usually cxp1·essed Uoth 
\rn._,s; as t745-6, or 174{. But by the art for alt1·ring 
the st} le, the civil Jear 11uw commences with th" 1st nf 
Ja11ua1·y. 

Anrieut Roman year. This was the lunar yf'ar, whirh, 
as lirst scttkd b,v Rnnrnlus, co11tai11ed only ten montl1s, 
of UIH'tpntl numlJCl'S uf <lays, iu the following Ol'del'; 
viz. 

Marrh s1, April so, May s1, l'"nnc so, Quintilis St, 
Srx1ilis SO, Srpt1·mbcr SO, Oc1nbn SI, NoYcmber SO, 
Ur.ccmlll'I' 50, in all 304 <la)s; which came sho1·t of the 
ti·uc h111ar yca1· Uy 50 1lays, and of the sola1· by 61 days. 
IIi' ul'C the \..l('ginning of llomulus"s yeal' was \•agur, and 
unfixed to any )ll'c<:isc season; to remo\'c \\.hich incon
venit>ncr, that prinre 01·i!C'l'ed so many cla~· s to he adc.lecl 
yPa1·ly as wnuld make tl1e state uf tl1e heavens COl'l'CS· 

pond to the first munth, without calling them by the 
11ame of any month. 
~uma Pompilius corrected this irrC'~ular constitution 

of tlie yrar, composh1g two new months, January and 
F(•Ui·um·y~ of tllefla)sthat wc1·e used to .ue addc11 to the 
foi·mtw year. Thus Numa's _Yt'ar cm.1s1stetl of twelve 
months, uf tliffp1·c11t tlays, a8 tollow; viz. 
~January 29, F'dwua1·y 28, ~Tat·ch St, 
April 29, May Sl, June 29, 
Q;1intilis s 1, Sc·xtilis 29, Septembct• 29, 
OctnlJri· Sl, No:1ember ~9, Decem~er 29, 
in all 355 days; tht'l'elorc exceeU11!g the quantity o.f a 
lunar ci"il year Uy one clay; that of a lunatastronom1.cal 
year hy 15 hours, t l minutPs, 22 srcnm,s; lmt fall1~lg 
short of the common solar year by 10 days; so that its 
be inning was still \'ague and un 6xc_d. . . 
~uma, however, desiring to have !t beg111 at t!rn wrn

tei· solstice, ordered 22 days to be intei•calated 111 Feb; 
ruary every g() )'Car, 23 ever} 4tb, 22 eve1·y 6th, and 2,, 

evcBry t S~\;;;~~;~ failing to keep matters even, recourse 
ll 2 

was liad to a new way of interral~ting; ant.I i11-.irad uf 
23 tht)'S ev~· 1·y 8th y<'ar, 0111)· l J were tu be ntltlr1I. Tht> 
care of ilte whole was commiltC'd to the p1111til'cx maxiniu!-1· 
\\ lw, lio •H\· ~r, neglecting tho tru!;t, Jet things t·un t~ 
~t·c'.al f<~11fus111n. And thus tl1e Roman )-ea1· :st•rnd tiU 
Julius Cre~ar 1·efo1·mcU it. 

Jul.ia.n Year. This is in f'ffl'ct a sular year, cnmmuuly 
contn11:111g 365 da) s; though every 4th yrar, called bis
Sl',Xlile, it rontain!i ~66'. The months of the Julian >·ear, 
with the numl>e1· ot tl1r1r tht) s, stood thus: 

~a~·:.~t1·y ~6: }:;·:;u:u·y ~~; ~~~eh ~~· 
July 3t, Au.~ust St, Septrmbf'r so; 
OctoiJer st, November so, Drrcmber 31. 
nut .eve1:y hissextiJe Jt"~l' had a day adtle<lin FebrUOl'J, 
making 1t then to conta11129 tlays. 

'1'111:, mean <111:111tity thl·1·rf'o1·c of thr Julian J'rar is 
365! days, 01· S65 daJs. 6 hou1·s; exceeding the true solar 
year Uy somewhat n101·c tlrnn 11 minutes; an t'Xft>!ii 
whirh amounts to a whole day in almost IS! Jf'ars. 
Hence the times of the rquin()xl's gn backwa1·U, nud fall 
eadic1· by one day iu allout 130 or 131 years. And 
thus the Roman yeat' stood, till it was fal'thcl' corrected 
by pope Gregory. 

For settling this yra1·, JuJiu~ Cresar bl'nuglit onr 
from Eg) pt, Sosig{·nrs, a rrh·bl'ated mathematiri;111; 
who, to supply the tl~ft' rt of 67 tla)'s, wldrl1 hatl ber-n 
Inst th1·ough thl' nrgkct of the p1fosts, and to bring the 
bPgin11ing of the year to tile wiutrr solstice, made one 
)'ear to consist of 15 months, or 445 llays; on which 
account that year usr.d to be called an nus confusionis, or 
tile year of confusion. 

Gregorian Yl·a1·. This is the Julian yrar correcttd 
by this 1·11le, viz. that iustPad of' every sC'cular or tooth 
year Ucing a bissextile, as it would be in the former way, 
in the new way three of them are common years, aud 
only the 4th is bissextile. 

The er1·or of 11 minutes in the Julian year, hy co11ti~ 
nual 1·cpctition, had acumulatrd to an error of JS da_vs 
from tl1e time when Cresar mailc his rnrret'tiou; by wl1irh 
means the equinoxes were grratly distu1·l!ed. In thr )'t'RI' 

1582, the equinoXC's wc1·e fallen back 10 days. and the 
full moons four days, more back wa1·d than tht•y wert in 
the time of the Nicene council, which was in tl1e yrar 
S25: viz. the former from tile 20th of Marrh tu the 
10th, an1l the latter from the 5th to the tstof April. To 
remedy this incre.asing i1Teguh\l'itJ, pope Gt'c>g<ll'J the 
J stli, in the year t 582, called togt>tlic1· the rhic·f astl'Ono
mers of his time, and conce1·trd thi9 c··m·rrtion, tlu•nw· 
ing out the tO clays abcn'emcntioned. lfo <>xrhangrd the 
}u11a1· CJclc for that uf the epacts, anti mat.le thr 4th uf 
October of that year to be lhe 15th; by that means re
storing the yernal equinox to llrn 21st or Mnrrb. It was 
also 111·ovide(i, lly the omissirm of thr·cl.' i11tercalary da)S 
in 400 years, to make the civil year keep pace neal'ly 
with th e solar year, fur the time to come. 

In the year 1700, tbe error of 10 dnJS waq grown to 
11; upon which, the protestant states of Gcrnrnn), to 
}1revent farther confusion, adupkd thr G~·rgorian r11~· 
rection. And the same was acre11trd also in Englaml m 
the year l 752, when 11 <lays wrr~ thrown 011t after the 
2d of September that yen1·, by accountin;\' the 3d to be 
the 14th d&y of the month; Clllling this the new style, 
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and the former the old style. And t~e gregol'ian, .or 
JteW st)'le, is uuw rn hkc manner usc<l m mllst count1·1cs 
afEurupc. 

fct thi~ last correction is still not rp1ite perfect; for as 
it ha'i ()cen shown that in l'o111· ecntu1·ies, the Julian year 

ft~: <fa~:{~~~ ~;.~u~·~;J:~u~n~T;~1:sb~~~o~~aj1~ ~~o~:~,1 i1i~';~ 
~still an excess of 2 !tours 40 minutes in ruur cc11turies, 
whifh amounts to a whole day in S6 ccnturii:s, 01· iu 
3~~~~·~,~r.~~ i~~,.~~~~~~n~~l~~' ~~;year of Nabonassar, 
on ~rcount uf the epoch or N al>unassar, is the sol al' JCal' 
al' 565 daya, divided into 12 months, of so days each, 
beside s intcrcal<.\1·y days, added at the end. The oJ·t.ler 
and namtW of these mouths are as follow: 

1. Thoth, 2. Paoplii, s. Athyr, 
4, Chojac, 5. rrybi, 6. l\lcclieir, 
;. Phamenoth, 8. l..,lrnrm <; ~!·1i, 9. Pachun, 

10. Pauni, 11. Epiphi, 12. Mr~uri. 
As the Egyptian year, by neglecting the 6 hours, in 

uery 4 ycal'S loses a whole day of the Julian year, its 
beginning runs tlil'OUgh eve~·y part. of the Julian year. in 
th~ 1:111ace of 1460 yeal·s; alter which, they meet agarn; 
for which l'<>asun it is called the err·atic year. And lrn
cau'Se this retu1·n to the same <lay of the Julian yca1·, is 
performed in the space of 1460 Julian J .. ·ars, this cil'cle 
is called the Sutliic period. 

This year wa!'1 applied Uy the Egyptians to civil uses, 
till Anthony an<l Cleopatra wcr·e defeated; but the llH\

tlwmaticiaus and astronr1mcrs used it ti11 tlJe time of 
Ptolemy, who made use of it in his Almagest; su that 
the knowledge of it is of gTcat use in astronomy, fo1· 
corn1)al'ing the ancient. obSCl'rntions with the modern. 

'fhr anricnt Egyptians, we al"C told by Diollorus Sicu
J.1e, measured their )Cars by the course. of the moon. At 
Grst they were only one montli, then 3, then 4, like that 
of the Arcatlians; and then 6, like that of the people of 
Acarnania. Those authors atld, that it is on this account 
that tlll'y rrckon such a vast numl>cr of years from the 
bl'ginni11g of the wol'ld; arnl that in the history of theil· 
king•. we meet with some who lived 1000 or 1200 years. 
By such means many account for the gt'eat ages of the 
anricnt 11at1·iarc\1s; expoun<ling the g:·adual dcc1·ease in 
tl1ei1· ages; by the. successi\'c increase of the numUct· of 
months in their years. 

Upun tlie Egyptians being subdued by the Romans, 
they rrcl'ivctl the Julian yea1·, though with some altci-a-
1i11n; for they still 1·ctainetl thcil' ancient months, with 
tht• fhe athlitional days; and every fourth yeat· they in
terrnlatcd anothe1• day, fu1· tlw 6 hours, at the end of the 
yeal', Ol' l;ctwccn tl1c 28th ancl 29th of August. Also, 
the beginning of their .}'Cal', or the first llay of the mouth 
1'hoth, a11sWl'l'«I to the 29th of August of the Julian 
year·. en· to the !30th if it happrucd to Ue leap-year. 

The ancient Greek yca1· wns a lunat· year, consisting 
of 12 m~mths, which at fil"st had each SO days, thrn al
tuuately 29 and !30 da)S, c11mputeLI from the first ap
)'K'arath'C of tho new moou; with the addition of an cmbo
li!l111ir· mflnth of !30 tlays, C\"C l"Y Sd, ·sth, 8th, 11 lh, 14th, 
16th, and 19th Jl'<U' of a l')Cle of 19 years; in 01·dcr to 
ktr11 lhc new am.l full moo11~ lo the same terms 01· sea
aun"l 111' tl1l' JCa1·. 

'1'4cil' ) ca1· con1menccd will• that new moon which 

was nearest the summer 6obticc. Am1 lhc 01·,Jer of the 
mouths, with the numl•rr of their days, wc1·e as fol~ 
low: I. E Y..~ro,l.(,~a1m, of 29 days~ 2 . .M)Jr«.y u 7 t1 11i1 SO; 
5. Boild'poµ.1 "H 2!l; 4. Ma;1 ,t.t.(;f,.l(,,'T'l',e 1t.Jv 30; 5. fl1111unJ,,11.i. 29; 
6. I1oc-nl'£on SO; ";. Ta..l.(,;iJ.. 1011 29; 8. A•S rne14l1 30; 9. 
E A«'7J 11 bo>.t (N ~ 29; 10. M~~lli,::1"-'~ SO; 11. Oot.p'l)JA1•n 29; 12. 
J:,,,,_1po !p op1m SO. But many of the Greek natwns liatl 
othl'r names fo1· their months. 

The an cient J ewish y ea:· is a Junar year, usually ron
sisting QI" 11 months, contai11i11g alternately SO anil 29 
tla.ys. And it was rna,dc to :ig1·ec with the sula1· }'Car, by 
a1.h.ling 11, anti sometimes 12 days, at the end of tho 
yea1·, or by an emlwlismic month. Tile orde1· and cprn.n
tities of the 111011tlis \Yer~ as follow; 1. Nisan 01· AU id, 
SO Llays; 2. Jiar 01· Zius, 29; 3. Sil>an or SiC'va11 SO; 4. 
Thamuz or Tamuz 29; 5. Al> SO; 6. Elul 29; 7. Tis1·i Ol' 

Ethanim 30; S. Marrhe!'lvam or .Bui ~9: 9. Cislru so; 
10. Tebcth '29; 11. Sabat or Sclicbct SO; 12. Adar SO, iii 
the embolis111ic year, but 29 in the common year. Notr, 
in the llcfectirn year, Cislcu was only 29 days; and in 
tile rc<luntlant year, 1'1at•chrsvam was 30. 

The modern Jewish year is likewise lunar, ron"li"iting 
of' rn munths in commou years, but of 13 in eml.Jolismi c 
years; which, in a cycle of I 9 years, arc the sd. 6th, St Ii, 
11th, 14th, 17th, an<l 19Lli. Its Ueginning is (ixell to the 
new mnon next arter tile autum11al t'!]Uinox. 'J'lie names 
and nrllrr of t!Jc r:rmths~ with the number of the days, 
are as follow: 1. Tisf'i 30 days; 2. Marshes\'am 29;. S. 
Cislu SO; 4. Tel.Jeth 29; 5. Schcbcth SO; 6. A:la1· 29; 7. 
Veada1·, in the cmbolismic year, 30; s. Nis~rn 30; 9. lla1· 
£9; IU. Sivan SO; 1 L Thamuz 29; 12. AU SO; JS. Elul 
29. 

Tlie Syrian year, is a solar one~ having it.s bcgin11ing 
fixed to the l.Jeginning of October in the Julian year; 
frum which it only 'liffers in the nnmcs Qf the montlis, 
the quantities being the sam e, as follow: 1. Tishrin, an-

~:~e~;.~Jn~~1~~~n~~t::ibne;: ~~~ ~~~~~,:~~~~, 3s~ l~~;;~;; 2d. L~:: 
nun SJ; 4. Latter Cautm S 1; 5. Shah at 28, u1· 29 io a 

~~~~ 1 ~c~~; ~O.\~i~.~~l;~ ~ ·i ;';i~~1~~0; 1~. ~i.y~'; 1 ~1d0~.11u. 
. The Persian year, is a so'lar one, of 365 days, consist. 
rng of 12 months of SO days cad1, with 5 intcl"calary 
days ad<led nt the end. 'l'l.te mo11'..lis arc as follow: I As
rudia mcli; 2, A1·dibascht me!:; .S . CiH'rli mPl1; 4. ~l11 1 i 1• 
meh; 5. Merded meh; 6. Schabnri1· ml'h; /. f\.:{ (!hat· meli; 

~~.A!:~\l'.~:':;irT;, ~J!~~~ ';:~;. :so.t~i s~1~~ ~s1 t1~0~~;. ;:~f~:~ 
~a~ona .. :sar~a1.1, au<l 18 _calleLI the Ycst.lrgc1·1iic Jt'ar, to 
d1st1ngu1sh 1t from the hxcd sola1· yca1·, call~·d the Gcla
lcan yea1·, wh~ch the P~1·sians began ~o use in t!ie year 
t.079, and wl11~h wa.s lo1·med hy an 111te1·calation, maclc 
~tt~ho~e~~~cn tunes rn four yeaq;, and tltcn once CYCry 

The A1·abic,. Mahom~tan,_ and Tu1·kish year·. called 
also tile ycat· ol the ~frgu·a, is a lunar yca1·. l'qr1:1I to 35--1. 

~.~ ~:.~i ~ i :1'~ ~~~~~e ~1~ a~~;~ u~~s; 1~1 l~; l 1~1:~.:t:s ~~i~· 11 :,7i ,t;':~ r~~ ~ ~~· ~: 
times 1t conta111s 13 months; the naml's, &r. U c in .~ as fo l. 

;od~' ; 4~ -~~t~!11~~=~~a 0!9~0 5~~)~~:ia:ia 8~ci 1."~r ~~l:tl ~;. ~~~ l>ia 
day 29; 7. RajaU 30; 8. SlinaUa11 £9 / 9.' R;~imut.~n 

1

~~~: 
10. Sh.awal 29; ll. Dulkaadah so; l ~ . Dulh <'ggia £9'. 
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but iu (110 cmholismic yoar 30, An in!erralary day is 
atl<letl <'H'l'Y 2d, 5th, 7th, 10th, !Slh, 15th, 18lh, 21st, 
24th, 26th, 29tlt, in n cycle or 29 yca1·s. rr1ie months 
c<~mmcnce with the first a11pearance of the new moons 
after tlte conjunctions. 

Ethiovic year, is a solar year perfectly ngreeing with 
th~ Actiac, except in the names of the months, which 
a1·e: !. l\lascararn; 2, Tykympt; S. Hytlar; 4. 'fyshas; 
5. Ty1·; 6. Jacatil; 7. lliagabit; 8. Mijazia; 9. Ginbat; 
IO. Syuc; I!. Hamel; 12. Hahase. lntercalary days 5. 
It commences with the Egyptian year, on the 29th of 
August or the Julian year. 

YESDEGEHDIC YEAR. See PEnsuN YEAR. 
YEAU. AND D . .\Y, is a time that tlctcrminc!J a J'ight in 

many cases; a111l in some works an usurpation, and in 
others a pres1.Tiption; as in case or an estray, if' the 
0\\ nor, proclamation being ma<lc, challenges it not with
in the time, it is fo1·foitctl. 

Su is tile year antl <lay given it1 case of appeal; in 
case of descent after entry or claim, if no claim upon a 
tine 01· writ of l'ight at the common law: so of a villain 
remaining in ancient demesne; of a man sore bruised or 
wounded; of protections; cssoins in respect of the king's 
senice; of a wreck; antl tlivers .. other cases. Co. 6. 
Rep. Fol. I 07. 

YEAR noo11:s, reports in a regular series, from Et.l. 
l I. inclusive, to the time of Henry VII., which were 
taken Uy the prothonotaries of the court, at the expense 
-of the rr·own; and published annually. 

YEAR DAY AND WASTE, is a pa1-t of the king's prero
gotive whereby he challenges the (ll'Ofits or thci1• Janus 
and trncments for a ye:ir and a day; that are attaiuted of 
petty freason or felony; whoevel' is lord of' the manor 
whc1·e the I ant.ls OL' tenements belong; and not only so, 
I.Jut in the end may waste the tenements, destroy the 
l1011ses, root up the woods, garden, and pasture, and 
plough up the meadows, except ~he lord of the fee 
agrees with him for redemption of such waste, aftcr
wa1·11s l'estol'ing it to the lo1·d of the fee. Staun<lf. l' 1·re-

rof~A~S, estate for. Tenant fol' term of years, is 
where a man lets lands or tenements to another, for a 
crrtain term of years agreed upon botwecn the lessor 
a)l(l lrSsee; and when the lessee enters l.ly force of the 
lease, then he is tenant for te1·m of years. Litt. Sect. 
58. 

Ir irnoments are let to a man fol' the te1·m of holr a 
''ca1·, 01· fo1· a quat·ter of a yeat·, or any less time; this 
iesscc is respected as tenant for years, anti is stj led so 
in somr )('gal proceedings; a year being the sh01·trst ir1·m, 
\\hi ch the Jaw in this case takes notice of, Litt. Sect. 67. 

Gem rally. crery estate which must expire at a pet·iod 
r t"l'tain and prefixed, bJ' whatever words created, is an 
t·state for ycai·s; and therefore tlii~ estate is. frN]llcnt~y 
<-alled a 1Cl'm; because its tlurntrnn or cont11rna11ce, LS 
bounded, limited, anti dctrrmineU. 2 Black. 143. 

For cvcTy such estate must have a ccl'tain l.J<'ginning, 
and certain rnil. If no day of commencement is named. 
in the. creati o11 of this estate, it begins from the maki11g, 
01· <lt>Ji,·e1·y of thr lease. A lease for so many yca1·s as 
suclt an one shall live, is void from the beginning; fur it 
is neither certain, nor can it ever Ile retluccd to acer
t_ainty, dul'ing tlir continuance of the lease. Id. 

YOK 

Anu !11? same uocfrino holds, if a pN.,rnn m•k•! A 
lease uf Ii.is gll'be fur so many )'ca1•s as he shall continue 
]Jarson of such a chur·ch, fo1· this is still mo1·e uncertain, 
But a lea~e for t'~enty 01· mo1·e years, if the parson sliall 
so long live, or 1f he shall so Ion~ continue pa1·son is 
good; for there is a certain 11eriod fixctl, beyond whicii it 
cannot. last, though_ it ma! dete1·mine sooncl', on the 
1iarson-s death, or his ceasrng to be parson there. 2 
Black. 143. 

An estate for years, though ever so many, is inCerior 
to an estate for life. Fo1: ai~ estate fol' life, though it 
should be oftly fur the Ille at anothcl' person, is a free. 
l1old; but an estate, though fo1· a thousand )'rars, is 
only a chattel, and reckoned pat•t or the pr1·so11al CS· 
tatc. I<l. 

Hence it follows, that a lease for years may be made 
to commence in futul'o, though a lease f'o1· life cannot. 
As if I grant lands to one l'rom Michaelmas next for 
twenty years, this is good, but to hold from Michaelmas 
next for the tern1 of his natu1·al Jifr, is void. Jd. 

For no rstate of freehold can commence in futuro, be
cause it cnnnot be c1·eatcd at common law without lin-ry 
of seisin, or corporal possf'ssion of the land; and cor110-
ral possession ca1rnot be ginn of an estate now, \\ hiclt 
is not to commence now, l.lut hereaftc1·. And becauS6 
no livery of srh1in is necessary fol' a lease for years, 
such a lessee i.c; not said to be sr.ized, 01· to have true 
legal seisin of the lands. Nor indeed does the bare 
Jeasee, vest any estate in the Jesse, but only gi res hiru a 
riglit of entry on the tenement, which l'ight is called his 
interest in the term; but when he has actually so entered, 
and thereby accepted the gl'ant, the estate is then and 
not before vested in him; and he is possessed, not pro. 
perly of the land, but of the tel'm of years, the pm;ses~ion 
or· seisin of the land remaining still in him who has the 
freehold. 2 Black. 

YELLOW. See DYEING. 
YELLOW-UAM~iER. See E:\1DERIZA. 
YEOMAN, is defined to be one that has fee Ian<! of 

40s. a-year; who was thel'eby heretofore qualified to 
serve on juries, and can yet vote for knights of the shire, 
and do any other act where the law requi1·es one that 
is probus et Jegalis homo. Below yeomen are ranked 
tradesmen, artificers, and labourers. 2 Inst. 668. 

YEOMAN of the guaril, one belon,ging to a sort of foot 
guartls, who attend at the palare. The )'romrn were 
unif'm·mly rcquireil to be six feet high. They are in 
number 100 on constant duty, and 70 off duty. The one 
lialf cal'l'y uq uebuses, and the other pt.>1-luisans. Their 
attendance is confined to tht~ sovereign's person, bo1l1 at 
l1ome and abroad. They a1·e clad altel' the manner of 
king Hcnl'y VIII. 

The yeomen of the gua1•ds were a11ricntly 250 men of 
the next rank, under gent1·y. This cni·ps was flt·st in
stituted by king Hc111·y VII. anno 1466. 

YES'r, YEAST, or l3An~1, a head or c;cum. rising upon 
bcc1· or ale, wliile working 01· fermenting in the mt. See 
FER:\iENTATION. 

YEW. See TAxus. 
YOKE, in ag1·irulture. a frame of wootl, fitted O\'er 

the necks of oxrn, whctrby they a1·p, coupled together 
aml harnessed to thr 11lougl1. See PLoGGU. 

It wnsists of several parts: as the yoke, properly so 
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c•llcil, which is a thick piece of \VOou, lying over t11e 
neck; the bow, which compasses the nc,·k about; the 
stitchings and wreathings, which hold the lbow fast in 
the yoke; and U1e yoke-l'ing and ox-chain. 

1'he Romans made the enemies they suhducd, pass 
under the yoke, which they caJled sub jugum mittere, 
that is, they made them pass under a sol't of ful'Cre pati
bulares, or gallows; consisting of a 11ike or other 
.,.eapon, laid across two othc1·s, planted upright in the 
ground. 

YORK. In the county of York, only one 'pannel of 
48 jul'ors shall be returned to serve ?n the gr<\nd jury at 
the assizes; anti at the quartcr-sessrnns not above 40, 
either uvon the grand ju1·y or otlie.r service there. 7 and 
8 W. Ill. c. S2. 

Ami no person having 150l. a year, shall be sum
moned to the sessions, lrnt only persons less lia\Jlc to 
bear the cx1rnnse of attending at the assizes. 1 Anne, 
t'.15. 

By stat. 4 W. Ill. c. 2. the inhabitants oft he province 
of York, have p!lwcr to dispose of their personal estate 
by ~ill; which before they had not, forthc1· tlia11 tile 
tcstat01·'s own pr<1portionable put, calle<l the dea<l 
man'd or death's part. For if the testator had a wife, and 
a child, or child1·en, the wife should have one thir1l, the 
child or children anothe1• third, and the remaining third w., all that the testator had to dispose of. If he had a 
wife and no child, then she should h:we one moiety, and 
the other moiety 1·emaincd to him to dispose of by his 
testament; s1) if he left a child or children, and no wife. 
Bu~ if he hail neither wife or child, he might dispose of 
the whole. ln case of intestacy, the same p1•opo1·tions 
conlinur: to the wife and children to this day; l.iut the 
dead man's llart shall be tlistriliuted a~cording to the 
1tat. 22 an<l 2s Car. II. c. 10. comillonly called the 
slatutn or distributions. 

YTTIUA. Some time before 1788, Captain Arhenius 
di!u:ovcrc<l in the qu:n1·y of Ytterliy in Sweden, a pecu
liar minr1·al different from all those described by miner
alogists. I ls colour is gl'ccnish-black, ancl its fracture 
lik<' that or glac;s. It is magnetic, and generally tno hard 
to be scratrlicd l.iy a knife. It is opaqne, except in small 
piect.'i• wli<'n it ti·ornsmits some yellow rays. Its specific 
gra\·itJ is 4.2:37. Professor Gallolin analysed this min
f':l'al in I ;"9-1. an1l foulll1 it to contain a new earth; but 
llumgh liis analysis wai;; pul>lisll<'d in the Stockholm 
Trausartion'i for 1794, and in Crell's Annals for 1796, 
it \\as some time t.efo1·e it drew tlic attcutiun of chcn1ical 
minrrillogists. The conclusions of Gailolin were co11fi1·m
cd by Ekl·l..crg in 1707, who gavr. to the new ea1·th the 
name of yttl'ia. They w~rc still furthcl' cu11fi1·mctl aml 
extended by Vaurpu'lin in 1800, and likewi:ic by Kia-

• 1u·oth about the samo.tim~; and Ekcbcrp; has pnl>lishcll 
a new dissertation on the subject in the Swctlish T1·ans
action11 fqr 1802. We may therefore c1msillc1· Lite peculiar 
naturr of Jltl'ia as sulliricntly cstablishrd. 

Ilitl1e1'lo vttl'ia has l.irrn found 011ly in the l>lack min
rral lh-;t an.alyi;;cd by Gadulin, anti hence ca!Jc1I t:;a1loli-
11ilr, in wliicli it is combinc<l with 1.Jlark oxidn ut' irnn 
anti tho ea1·th callcll silica; antl in ytt1·utantalito, which 
froin the de-;n·iption of Ekrlicrg is a cum11nu11<l or tan
taliurn anil Jl'lria. Both 1hcse mineral'i oct·u1· 0111.r in 
!be <1uat'l'). of \'tturby. i"l'Olll the fil'St, which is lho most 
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common, ll<C earth may be procut•ed by lrra!in.'l' the 
mi11c1·11I reduc('d to powder with a mixtul'e of nill'ic and 
muriatic; acids, till it is completely decon1poscd; then 
filtering the solution, p1·e,·inusly evaporated nca1·ly to 
dl'yness, and then diluting it with water. By this pro
cess the silica is left behind. The liquid "hich passes 
through the filtl'C is to be evaporated to dryness, and 
tile residue heated to redness for a considrrable time in 
a close vessel, and then redissolved in water and filtred. 
What passes throogh the flltre is colourless; when trea
ted with ammonia, pure yttl'ia falls. 

Yttria, thus procured, has the appearance of a fine 
white powder, and has neither taste nor smell. It is not 
melte.d hy the application of heat. It has no action on 
vrgetahlc blues. It is much heavier than any of the 
other earths; its specific gravity, according to Ekelier·g, 
being no less than 4. 842. 

It is insoluble in "ater; yet it is capable of retaining 
a g1·eat (H'opo1·tion of that liquid, as is the case with 
alumina. Klaproth ascertained, that one hundred parts 
of yttria precipitated from muriatic acid by ammonia, 
and dried in a low temperature, lose thirty-one parts, 
or almost a third of their weight, when heated to red
ness in a crucible. Now this last consists of pure water 
alone. 

It is not soluble in Jrnre alkalies; hot it dissolves rea
dily in ca1·bonat of ammonia, and in all the other alka· 
Jinc carl>onats. It combirtes with acids, and forms witlt 
them salts which have a sweet taste, ancl at the same 
time a certain degree ol' austerity. Some of these· salts 
have a red colour. Ytltfa is the only eai·thy hotly 
known which has the property of forming coloured salts 
with acids. 

Yttria is not altered hy light, nor is it likely that it 
combines with oxygen. From the experiments of Kla
p1·oth, it docs nut appear to combine readily with sul
l>hur; nor is it likely tliat it unites with any of the other 
simple coml.iustibles. 

We may take it for granted that it is not affected by 
azotc; lrnt it combines with muriatic acid, and forms a 
salt not capable of crystallizing. Its action on the me
tals and metallic nxidcs is unknown. 

YTTROTANTALITE, a mineral found in the samo 
place with gadolinite. It is in small kidney.form mHsscs 
of the size of a ha~el.nut. Fracture gTanular, imn
grcy, and of a metallic lustre. Ha1·dness inconsiderable. 
l\1ay lie scratched with a knife, and gives a grey-co
lourecl powder. Not mag1v~tic. Specific gravity 5.1 SO. 
It is composed of the oxides of tantalium and iron united 
tu yttria.. 

YUCCA, J.ldam's needle, a genus of plants of the 
Class hexandria and order monogynia~ The corolla is 
campnnulate a11c1 patent, there is llll style, Lhe caw;ule is 
trilorular. 'l'hc1·c al'c four species, none of "hieh are 
nativcr.o of Britain. All of tlicm are exceedingly curious 
in thci1· growth, and are the1·efo1•e much cultivated in 
g;u·deni;;. The Indians make a kind of b1·ead from the 
roots ol' this plant. 

YUNX, in zol>logy, a genus of birtls of the ortle-r 
picro. Tlie hill i'; ~hol't, 1·011ntlii;;h, and puintrd; thC', nos
t_l'ils _concave antl naked; the tongue very long and ry
l111dr1 r ; the1•C\ a1·r two fot·e an.I two hi11d rlaws. 'I'h<'t'C 
is only ouc spc.cies, tl1e torquilla, wrJ·-neck, which is. a 
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inative or Europe, Asia, and Africa, ant.1 is often seen in tail nsli-colour, with rout• bin.ck hal's; weight t oz. irides 
Bt·itain. It is ash~co1011red above, with light black and hazel; length seven inches; migrates. 
brown strokes; beneath light-brown, with black spots; 

Z, 11 ''l~';;.~'~;?~~·i:S~,~;'~,:~le1t~~~~r f~~.~~::1;11~:~~~\s a 
mark fo1· seve1·al SOl'ts of weights; sometimes it signified 
an ounce ~nd a half, and very frequc.nlly it stoo<l for 
half an ounce; sometimes for the-eighth pa1't of an ouncP, 
01· a dram troy weight; anti it ha . ., in eal'lim· times been 
usc<l to express the third part of an ounce, nr eight scl'll· 
pies. ZZ were used by some of the a11cieut physicians 
to express myl'l'h, an<l at present they are ofcen used to 
signify zinzihe1·, or ginger. 

ZAFFRE, is the oxitle of cobalt, ernpToyed for pain
ting pottery-ware and cobalt of a blue colom·. See 
CoBALT. 

ZAMIA, a genus nf the 11at111·al order of palrnre. The 
amcnt. is shobile s-hap~d, scales 1\ ith pollen underneath; 
fem. ament. shoiJilc-sh.tpcd with scales at eaci.J mar gin; 
bel'l'y solitary. Thei·e are five spec1t:s. · 
ZANNICH~~LLIA, ho1·ned pu11tl.wec<1, a genus of 

the moncecia mouaudria cJa5s of pla11ls, tile male Huwel' 
of which consists only of a single stamen; it has neither 
Cctlyx 1101· corolla. In the femtth: flowc1· the cal)'X is com
posed of a single leaf: there is no corolla; the ger mina 
are about four; the seeds, which are oblong a111J acumi
Jrnt~d on both si1l~s, are as many. Therr is one species. 
· ZAN ON IA, the name of a genus of plants of the or
der dicecia, and class pcntaudria. The cha1·actcrs are 
these;. it produces sepal'ate male and female ftowc1·s; in 
the male flower the cup is a perianthium, compo5ed of 
thl'ce leaves of an oval figui·c, expanding eve1·y way, and 
shorter than the flowe1·; the flower is munopetalous, but 
divided into five segments, and bas an ouc11 mouth; tlie 
aegments are jagged., and a~·e e~ual in size.' and l>e11d 
backwards; the stamma are five hlamcnts of tile length 
of the cup, standing open at their end, and tcl'minated 
by simple apices; the female flowc1·s grow on se~iarate 
}llants, and have the cup and flower the same as 111 the 
male, only that the cup stamls upon the gei·men of the 
pistil; this gt·rmc11 is oblong, and from it are 1wopagat. 
ed th1·ec reflex conic styles; the stigmata are bi1id and 
eurlcrl; the fruit is a lung and very large be!·1·y, trt~n· 
cated at the end, and vel'y small at the base; tt contams 
three cells, and has a curled suture near the a11cx; t!ie 
seeds are two, they are uf an oblong figurn aud flat. 
'l'hr1·e is one species, the indica. 

ZEA, Indian. corn, a ge11uS of plants of the class mo. 
11recia, ordel' triandria. Tlie male flowers a1·e placed on 
distinct spikes; the calyx is a biHorous, bea1·tllcss glu~c; 
the corolla is a beardless glume; the female cal) x 1s a 
bivalve glume, as is the corolla. TheJ'e is one filifo1·m, 
:pendulous style; the sre<ls are solita1·y and Llul'icd in an 
oblong receptacle. Tlwre H3 only one spccit's, the Mays, or 
-inaize. 'l'he Indians in New England, amJ many other 
par-ts of Americ::.a, l1atl no other 'egctablc but maize or 
Jndian COl'll for maki11g their bl'ead. They call it wea· 
chin; and iu the lJulled Staks of America there ffi mucli 

z. 
of the IJrcad of the counfry m~dc of tllis gmin, not oft he 
European COl'll. In Italy, Gr1·111any. S]lain and £'ol'llJ~ 

~~!;~~:~~1~8~011stitutcs a great 11al't ol' tlie fond of the (lfl!H 

Tho en.1· of the maize yields a much g1·catl'I' qu:tnti!.y 
of gntin thnn any of our cor·n-ears. 'l'ln~n· arc com111 o11 • 

ly about ci.~llt row8 ofg1·ai11 in the ear, often more, irtla· 
groum1 is goml. Ead1 of these ro\\S cuntains at lrast 
thirty gr:dus, and each or these gin·s much mo1·r ffoul· 
than a g1·ai11 of nny of our corn. The !;l·ains ~u·r usu. 
ally either wl1itc OJ' Jl'llowish; but f'ir1mclimcs thcv arc 
rcll, Ulucii;;h, greenish, OJ' olivc-colou1·ed, ancl somrtimc!l 
sfripc<l a11d nu·iegated. This sod o!' g1·ain, thnug:r so 
essentially ncccssat·y to the nativt>s of thr. place. ii; )'l't 

liable to many accidents. lt tlncs not 1·ipr11 till th(' <·nd 
of ScptemUrr; so that the rain'i often fall l!l'avy upon it , 
while on tl1l~ stalk, a11d birds in general prrk il \\lwu it 
is soft and u111·ipr. Natu1·c has. tu lldeml it from tl1u1e 
arcitlents, covered it with a thick husk, whirli krrps off 
slight l'ains very well; 1.rnt the fJil'ds, if not frightt-ncd 
away, orten cat thl'oug/1 it, n.ud devour a great r1ua11ti11 
of the g1·ain. 

ZEBRA. See E(luus. 
ZENITH, in astronomy, the vertical point; or a 110inl 

in tl1C" l1eavens tlil•cctlv O\'et· our licac.ls. 
ZEOLITE. 'l'/Jfs stone was fl1·st dcsc1·i/Jrd by 

Cronstedt in the Stockholm Trans<'lctions fo1• 1756. It 
is somf.'timcs fo11n<l amor·phous and crystallizetl. The 
primitive form of its Cl'ystal is a rcctangula1· tll'isin, 
whose bases are squarrs. The most co~1mun va1'i£'ty i'I 
a lung four·sidell prism, tcl'minatctl Uy low four-sided 
pyramids, 

Its texture is striated or fiLrous. Its lustre ;, silky. 
Refracts double. Absorbs wate1·. Specific gravity 2, 
OSSS. Colour white, uften with a shade of red m• vt'l
low. When lieate<l it brcomes electric likr the tnu1·~a
Jine. llrfore the blow.pipe it froths, r.mits a phosplmre· 
scent light, an<l melts into a white srmi-fr•mspal'rnt rna
Jllcl, too soft to cut glass, and Anlnblc in acids. In aciils 
it dissolves slowly antl partially" ithnut offcncsccnrr; 
and at last, unI.css tile 'l11antity of liquid is too grC'at, it 
is convcl'tell into a jelly. A specimen ul' zcolitc, aua· 
lyac<l Uy Vauqnclin, contained 

5S.00 silica 
2i.OO alumina 

D.46 lime 
10.00 water 

99.46. 
ZEUS, in icl1thyology. a i;Cnus of fishes oflheorilcr 

of' thcH'arici. rrhe hcatl is comprcss<.·ll and tlcdincs, tl1e 
11ppr1· Jip bc•ing rnuHetl ovc1· l;y a ti-ans\'ersc Ol<'mbranc; 
the tongue is subulatrd; there aJ'e sevw t'a)'s in tlw gilf.. 
mrmlirnne; aml the botly is comprrssed. Tlw sfwcics are 
eight; of \\hicu the most rema1·kaule is we faber or 
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1forcr. It i<:; of a lddcou':i fol'm; its b.1d> is oral, r.nd 
r;1·ratly ro111pres.\;c1I on tile !)i;lcs; the hcatl la1•gc; tllc 
~nuut rnstly (ll'nJL'Cl111g; tho 111outh vc1·y widr; tile tcl'th 
Hl').Rrnall; till' CJCS gl't:at, the i..l'idrs yl'llow; the laleral 
line oc!dlJ lli!Storll'tl, i,i11ld11g at cad1 em!, and l'ising uc;1r 
the I.tack in the mi<li.Jll·; 1Je11cath it nn each si«.lt• is a round. 
~lac-k spot. 'lbc tail is 1·01..rnd at the em], and consists 
of fifteen ,-rllnw raJs. The culuu1· of tlic si<lcs is oli\'C, 
val'ird with lig·!it Lluc and white, and wl1ilc li\'ing is \'Cry 
i·c~11Jentknt, nllll as if gilt; for \\ hich reason it is called 
the darer. The largl'!>L fish we ham lica1·il uf wciglie<l 
f\\rh·c pounds. See !'late CXXXV!ll. Nat. l:list. fig. 
421. 

ZIERIA, a genus of plants of the cfass and ordt•r te
triandria nwnogJ nia. Tile cal. is four-partell; petals l'uu..; 
st)ll's simple; cap. four; ~ecds a1·illct1. 'l'hcl'e is one 
sprcit·e, not tlescrving notice. 

ZINC. 'I'he anrients \H'l'e acquainted with a mine
ral to \\hirh they give the uarnc of cadmia, ft<om C:u]. 
mus, \\ho first taught the Gr·ed.-s to use ir. They knew 
that when melted "ith t·oppr1· it furu11..·tl I.Hass: and that 
\\hen burnt, a wllitr: spull:!;) kind of as lies was volatiliz
ed, \\liich thry uscil in mi:dic111r. ThiH mini.Wal cm1tai11cd 
a goo1l dt·al of zinc; and yrt tiu·1·e is 110 p1·oof l'l'maining 
ti.at tl1r ancir11ts \H'l'0 acc111aiuted with that mt·tal. The 
word zinc first occ111·s in the \Vl'itings of~Pa1·arclsus. wl10 
dird in 1541. He info1·ms us \'rrJ gl'an~ly, that it is a 
mrtal, aml not a metal, and tliat it consists cliil'fly of the 
asht·s of c0Pl1cr. Tltis metal lias also l.Jccn called spel
t('r. 

Zinc hn.s nc\•rr brcn found in Euro pt' in a state of pu
rity, a1Ht it was long before a methotl was di-.;coverell ul' 
('X\1·act111g it from ils ore. lif'11kel pointed out one in 
17~1: Vo11 Swab ubtainetl it by tlistillatiun in 1742: and 
~targ1·af 1rnblishell a 11rocess in the BeJ'lin Memoirs in 
1746. 

Zi11c i~ of a hl'illiant '' hitc cn1our, with a shade c:f 
1.lur, a11d is compn!-iC'd of a 1rn1nbcr of tlii11 plates adhrr
ing t1;getltc1·. W\1cn this metal is rubUcd fot·somc time 
brt\\tt'11 llie· fingt•rs, tliry acquire a peculiar taste. and 
l'l11it n n1·y pr1·cc11tible smell. lt!i Jrn1·dncss is six and 
:t lrnlf. When rubLetl upon the fingcl'S it tiugt•s tht.•111 uf 
a blark colour. Its sptcific gn\\'ily, aftr1· it has beN1 
mrlfrll. is 6.861; af1t>r it has been comp1·essetl 7.1908,; 
so ll1al iL'i dc11sily is increased I-20th 

Thi!i mt.'tal forms in a manner the limit between the 
hrittlr anti lh(': niallrnUlc metals. Its ma\lrabilily is Uy 
1111 means to Uc co111parc<l with that uf sumc uf 1 lic me· 
fal"l;)l't it is nntlJl'ittlc, like ot!ie1·s. \\"'lieu slruck with 
a lt;rn111w1·1 it tines not bl'l'nk. bnt yields :i.ncl bt.'COtrH•S 
~um1'\\rhat flalt,'1'; and lly a rn.utiuus and l'q:t;\\ }Jl'CSSlll'C', 
ii 11'1:1) IJ1· 1·Nlured 10 prctly thin platC"s, i\ liich ~ne sup
pli• llllll t•lasfir, hut c~11111ot be folded without lJl'caking. 
'J Iii . ., p1·11pr1·1y 111' zinc was fhst ascertained Uy l\11·. Sa Ji(~. 
\\ h111 heakd tr1 alJnut 400°, it bl'C'.11111rs so IJl'iltle, that 
it Urn) Uc i·eclucctl to powdc1· in a morla1·. 

fl is not ductile. lls tr11acitr has not brrn al;t't>t'lHincd. 
\\ li•·n lit'atrd tu thr tc111pc1·atu

0

rc CJf al>out 7"00°, it melt!'; 
a11d if tll<' ht·at is i11rrcnsc<l, it evaput•ak'i, anti may be 
C&Hily distillrd O\'l'I' in dose rnsst•ls. Whrn allowt•d to 
cool sin\\ I)·, it fl')Stallizcs iu small Uundlrs of' cp1atiran
gular 111·is1us, <lispus•tl in all tlircclions. H they al'C ex-
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posed tJ the ail'lrl1ik hot, they assume a bluo cli:wgeablt 
colnur. 

" ' hen ,cxposeil to the air, its lusfrc is soon tarnished, 
hut il scrr\l'cdy u11tll'q;ucs any otla~r change. 'Vhe11 kept 
under watt-1• its sur1acc soon bccu111es black, tho water 19 
slowiy dccumpusl'<l, hydrogen gas is emitted, and the 
oxygen cumliiu~s "itl1 the metal. 11' the heat is incrcasecl, 
the t.lcco111pusillon goes on mo1·e 1·apidly; antl if the steam 
of water is 111at.le to pass uvc.1· zi·11c at a very liigh tem· 
pernturr, it is tlt•composctl so .rapidly, that rni·y \'iolent 
tlelouatiuns take place. 

" l1c11 ziuc is kt.·pt melt<'tl in an open vc~sel, its s111·. 
face is ::imrn covcr~ll with a gt·(•y.culoul'Cd pelliclc, in co11-
s.N111c11ce of its cu1111Jiuation wit Ii oxygen. \Vhcn this pcl
lidc is 1·cmuvcd, another soon succeeds it; and in this 
maimer may the whole uf the zinc be oxidatell. When 
these pelliclcs arc lit'atetl ant.I agitatetl in an open rnsseJ, 
they suun assume the f1 11'm ur a gr·t·y powder, often havinO' 
a shade ol" yrlluw. Th~ imwder has been calJet.1 the grcf 
oxid1.: ul' zi11c. When z111c is 1·aiset.1 to a ve1·y sti·ong red 
l1eat 111 n11 open vesscJ, it takes lire, ant.I burns with a lnil
Jiant white Uamc, aull. at tho same time emits a vastquan .. 
ti1y ur "·e1·y light wlutc flakes. These are mereJy an ox .. 
id~ of zinc. This oxide was well known to the ancients. 
Dio&.eu1·idcs describes the metlwd of pr~paring it. 'I1he 
ancients called i.t pnmpholyx; the cal'ly chemists gave it. 
the nanic of nibtl alburn, la11a pltilosopllica, antl ftowcrs 
of zinc. Dioscoridcs compares it to wool. 

'l'wo di fft:rt:nt oxidrs of zinc are at present known. 
rl'hc pr1·uxiclc, or white oxide of' zinc, is the oxide 

usuallJ' li . .11·111e<l in tho lliffcrt.•nt 111·ocesses to which the 
111ctal is subjcctrd. We are indebted to Mr. Pt·oust fot· 
an exact analy1:iis uf this oxide and its combinations. Jt 
is compose ti uf ri~lity pai·ts of zinc and twenty of oxy. 
gen. lt n~ay IJ~ to.rn~cd not 011ly by IJuruing zinc, but 
also liy dtssuhing 1t 111 diluted sulphuric or nitl'ic arid 
and p1·ccipitati11g it Uy )Jotass. This oxide is used as ~ 
paini; hut its colour must IJe perfectly\\ hite. \Yhcn zinc 
happe11s tu contain a little il'u11, wl1icl1 is often the case 
w~tli the zinc of commerce. th~ oxide obtained has a tinge 
ut ~· diow, because It is mixed with a little yellow oxide 
Of ll'Ull. 

'l'ltc p1~otoxide, or zi11c comhinrd with a minimum ol' 
oxn_;t•n, 1s ulnainccl Uy exposing the pel'Oxit.le tu a st1·ung 
hl'at i11 an eartheuwal"e retort orcuvel'cd Cl'uci\Jle. Fron\ 
tile t.·x11crimc11ts of De.so1·mes and C~ement, it appear~ 
tllat Uj t!11s prncess ZlllC loses a portwn or its oxygen, 
and ao~ 11t11es a )l'ilow colou!'. Accol'di113 to thcanalrsis 
or tliesc clietuiHli;, tile JH'Lltoxitle of zinc is composed ol' 
eighty-ci3lit parts of zinc an tt twelve pat·ts uf oxygen. 

~ ~~~1.:c11:~1~ l:l ·i~i1 i• ~·, 1. 1 :~~q1~:~u~: ~~c:11~~~1 ~:i~1~ i~tt'L\'i ~~)~'~;~i~;; 1~~1 ~· 
iSlS IJC:\\Ct.'11 ZlllC and OX) gen. ll llHISl be mixed with 
chan:o:il, ant.I lxposed to a l'lt1·ong 1 heat in \'CSsels \\hich 
!:iCJ'Ct'll it 1'1'0111 the contact or 1!ie exknrnl ail'. 

l\lo~t of the !;ilDJ~le combu~1 il1lcs combine with zinc. 
H) llrot;('TJ gas c.l1!:isol\'es a litlle of' lt in rP1·tain .si'.ita· 

tions. Jt.isusual toprucu1·c h)t!1·ugi:ngas hy tlissol\in·" 
zinc in dtlutcJ sulpl1111·1c ar iJ. 'l'lle :;ai; thus obtained 1~ 

~'si S.u ~.t l~~"'.~~~. 1~',! 1 \~~1tl~a~:i1~;, l:: l~t;~;:;~~;1,/~ ~·:~·~·i~l~,::11i'~~ 1l~ 
1t aga.m upon the s1tlts ol ttw i.;-la~~prs, antl on the q w
face al the water over "ltich h SLantls. Tilis !,;as, ir ''° 
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belie•e the French chemists, contains often aliltlo cat•
buretcd hydrogrn gas; a 1u·oof that zinc frequently con
tains cal'l1on. When this mclal is clissnl\'ed in sulphul'ic 
arid, it Uepusits a black insoluble ptJwder, which the 
French chemist!i found to he carburet o[ iron. It is un
certain whcthe1· it is carln11·ct, or carbon combined with 
zinc, \\hi ch gives occasion to the production of the car
but·eted hydl'Ogen gas. 

It is believed at present that sulphur does not combine 
'With zinc in the metallic state; because no attempt to 
fol'm the combination artificially has sucreedetl. Sulphur 
unites with the oxide of zinc when melted along with it 
in a cn1cilJI<'". This was first discovered by Dehne in 
1781. Tl1r experiment W:\S afterwartls repeated by l\1or
' ' l'a11. rrhe sulphureted oxide of zinc is of a <lark-brown 
cnlou1·, and brittle. It exists native in great aliundance, 
and i8 known by the name of IJlen<le. 1\-fr. Proust. how· 
evH. has announced it as his opi11io11, that blctlde is a 
sulphurct of zinc, or a com11oum.l of sulphul' and zinc in 
the metallic stalt'. 

Zinc may be combine~ with pho,phorus, by d1·011ping 
small bils of phosphol'l1s into it while in a state of fusiou. 
Pt>lletie1·, to ''horn we are indebted for the experiment, 
atldell also a little resin, to pre\1ent the oxiclation of the 
zinr. l 1 hosphurct of zinc is ofa white colour, antl me
tallic splentloul', but 1·esembles lead more than zinc. It 
is somewhat malleable. When hammc1·cd or tiled, it 
emits the odour of f>hophorus. Whtn exposed to a stl'ong 
heat, it bu1·ns like zinc. 

Phosphorus combines also with the oxide of zinc;. a. 
compound which Ma1·graf hat.l obtainetl durin.; his ex
peri1ncn1s on phosphorus. 'Vhcn twelve parts of ()Xide of 
zinc, twehc irnrts of phosphol'ic glass, and two pat·ts of 
chcu·coal.powder, a1·e distille<l in an earthenware l'etort, 
and a stl'ung heat applied, a metallic substance sublimes 
of a silvrr-white colour, which when brl.rK'en has a vifre
ous apprarance. This, according to Pelletier, is pl~os. 
phureted oxide or zinc. When heated_ by the bfO\\JllJle, 
the phosphorus burns, and leaves behind a ~lass, trans
par<'nt while in fusion, but opaque after coohng. 

Phosphureted oxide of ziiic is obtained also ~vh~n t~o 
parts of zinc and one. part of phosphorus'"' a_re d1st1llell. 111 
an earthrn retort. The products arc, 1. Zrnc; 2. Oxrdo 
of zinr· s. A red sublimate, which is11hospllurclcU oxide 
ofziFIC; 4. Needle form crystals of m~talJic b!·illiancy, and 
a blueish l'oluur. These also Pellehe1· rons1tlers as phos· 
phurrted oxide of zinc. . . . . 

Zinr does not combine with azote. Munatic acnlrea-
diJy co11vcrts it into an oxide. . 

Zinc combines with almost all the metals, and some o( 
its alloys are of g1·cat im1>01:tance. . . 

It 111 ay be united to gold rn any proportion by fusion. 
The alloy is the whitet• and the more br1ttl_e, _lhe g_rt•atcr 
quantity of zinc it contains. An alloy, cons1.sting ol ~qual 
parts o{· these metals, is very hartl ancl while, 1·ecc1ves a 
fine polish, an~ does not tarnish readily. It has thCl'e
fore been proposed by ]\fr. Maloum as ve1·y p1·ope1· for 
the specula of telescopes. One part of zinc is said to dc
otrny the ductility or t00 pal'tS of gold. 

Platinum combines Yery readily with zinc. The alloy 
is brittle, pretty hard, very fus<ble, or a blueish white 
~olour, aud not so clear as that of zinc. 

. 'rhc al1!1y u~ silvcl' arnl ziuc is easily protluccd by ru. 
EHO~l'. It IS lmttle, a1~<l has _nnt bl'en ripplird to au)· use. 
~me may be combined with mcrcu1·y, eithl'r h) tritu

rat111g the twu metals together, or by dl'opping mrrrury 
i11to melted zinc. This amalgam is solid. It Cr)stallizes 
when melted, and cooled slo"IY into lamcllatcd hexago
nal figures, with cavities between them. They arc comM 
posed of one pa1·t or zi11c and two and a half of mercury. 
It is used to rub on electrical machines, in 01·tler to ex
cite electricity. 

Zinc combines readily with copper, and rorms one of 
the most useful of all the mctallir alloys. The n1etals arc 
usually combined togcthcl' by st1·at.ifyi11g plates of enp
}H't' anti a natire oxide of zinc combined with carbonic 
acid, called calamine, and applying heat.. When the 
zinc docs uot excet•d a fourth part of the copper, the 
alloy is known hy the name or brass. His of a beauti. 
ful yellow colou1·, more fusil.Jle than copprr, antl not so 
art to tarnish. 1t is malleablt>. aud $0 ductile that it may 
be drawn out into wire. Its 1lenfiity is ,i;rcatc1· than the 
mean. It ought to be by ralculation 7.6!:!96, but it actu
alJy is 8.5958; so that its density is increased by about 
1-lOth. When the alloy contains tlt1·ce pa1·ts of zinr and 
four of cnpprr, it assumes a colout· ncat·ly !he same with. 
goltl, but it is not so malleable as brass. It is then calkd 
pinchbeck, pri11re's metal, or prince R111>trt's metal. 
Brass wns known, and very much valued, by the an
cients. Tliey used an ore of zii1c to form it. which they 
called cadmia. Dr. Watson has p1•ovrd tl1at it 11·as to 
brass that thq gave the name of oriclialcum. Their zs 
was cor1per, ur rather bronze. 

It is very difficult to form an alloy of iron an1l zinc. 
Wallel'ius has shown that iron is capable of combining 
with a small por·tion of zinc; and Malouin bas shown 
that zinc may be used insteatl of tin to CO\'t'T iron plate&, 
a proof that there is an affinity between tlie two metals. 

Tin and zinc may be easily combined IJy fusilln. The 
alloy is much liar<ll'r than zinc, an<l scarc<'ly less due~ 
tile. 'l'his alloy is orten the principal ingredient in tb6 
compound called pewter. 

The _alloy of lead a11d zinc has been examined by 
Wallcl"IU!'), Gele1·t, Muschenbrorck, and Gmelin. This 
last chemist succeeded in forming the alloy by fusion. 
He put some suet into the mixture, and co\•crrtl the rru· 
cilJle in order to prevent the evapo1·atiou of the zinc; 
When the zinc exceeded the leatl ve1·y much, the alloy 
was malltable, and much ha1·der than lend. A mixtm•c 
of two parts of zinc :rncl one nf lead formed an illloy 
more<lu.ct~lcand ha1·derthan the la1:;t. Amixtu1•c ofrqual 
part~ .of zrnc and lead, formed an alloy ditfel'ing little in 
tlnct1hl¥ and colour from lead; but it was h~trdel'and more 
susceptible of polish, ancl much rno1·e s11norous. When 
the mixture contained a smallel' quantity of zinc, it still 
approached nea1·e1· the durtility and colour of lead; b11t 
it continued haP1!er, mo1·c sonorous, antl susrt>ptiblc of 
polish, till the proportions appl'Oached to I or zinc and 
16 of lead, \\hen the alloy differed from the last metal 
only in being somewhat harder. 

ZINNIA, a genus or plants of the class syngenesia, 
order polygamia supcrflua; and in the 11atu1·al system 
arranged under the 49th order, compo.;ita. The recepM 
tacle is paleaceous, the pappus consists of two erect 
awns, the calyx is ovato-cylindl'ical and umbricated; th• 
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:rays consist or five pet·sisting rntirc florets. Thero arc 
5 species, 11011e of tlit·m 11a1ivrs of Britain. 

ZIRCO.N. This stunc is brought fram Ceylon, and 
fouml aloo in France and Spain, an<l otlier parts of Eu
rope. ll is rnmmonly cr}stallizell. The pr·imitive form 
of its Cl')"Stals is an octahedron, composc<l of two fom·
sided 1•yramids applied l>a':iC to base, whose sides al'C 
isosceles triangles. Tile inclination of th e sides of' the 
same p)r;uuid tf!I each othc1· is 124° 12'; the inclination 
nr the sides of one (Jyramitl to t.ho.qe of another 82° 50'. 
Tllr solid a11gle at the n11ex is 730 44'. The ' 'arie
tics ol' the crystalline forms of zircon amount to seven. 
Jn some cases there is a four-sided p1·ism interposed 
between the pyramids of the 1wimitiv·e form; some
times all the a11glcs of this prism are wanting, and two 
small triangular faces in place of each; somctlmes the 
crystals arc dudccahedrons, composed of a flat fou1·
sidt"d p1•ism with hexagonal fact>s, terminated by fo,ur
sidrd summits witl1 rhomboidal fares; sometimes the edges 
or this p1·isrn, sometimes the edges whe1·c the prism an<l 
summit join, and sometimes both toge.ther, are wanting, 
and we find small faces in their place. For an accurate 
description and figure of these varieties, the reader is l'e
ferred to Hauy. 

The texture of zircon is foliatell. Fracture imper
fectly conchoidal. Causes a very great double. refraction. 
Spt>C'ilic gravity from 4.615 to 4.$83. Colours variou~, 
commonly reddish or yellowish; sometimes it is limpid. 
.Before tile blowpipe it loses its colou1·, but not its b-ans
parency. With borax it melts into a trausparent glass, 
Infusible with fixed alkali and microcosmic salt. 

l. The variety formel'ly called hyacinth is of a yel
lowish-red coloul', mixell with brown. Its surface is 
smooth. Its Justro 3. lts transparency 3 to 4. 

2. 'fhe variety formerly called jargon of Ceylon is 
eith~r grey, greenish, yellowish bro\V'n, reddish brown, 
or violet. It has little external lustre. It is sometimes 
nearly opac1ue. 

The first variety, accot·ding to the aJ>alysis of Vauque
ln, is composed of 

64.5 zirconia 
s2.o silica 

2.0 oxide of iron 

98.5 
ZIZANIA, a genus of plants of the class monOlcia, 

ordu hl'xandr'ia; and in the natural system at'ranged un
der thr. 4th orde1·, grarnina. There is no male calyx; 
the corolla is a bivalved bea1·dlcss glumc, intermixed with 
the rcma)r ilinvcrs; there- is no female calyx; the corolla 
is an nnivaJvrd, cuculated, and aristated g111me; the style 
i~ bip:u·tite, and there is one seed covered with the plait
ed corolla. There are 2 species; the aquatica and ter
rrst1·is, none of which al'e natives of Britain. 

ZOUl.\C. Sre AsTaON0'1Y. 
. ZOOIACAL light, a brightness sometimes obscl'ved 
tn the zodia,·, l'<'!:lcmbling that uf tlw galaxy, or milky 
way. It appears a <'crtai11 seac;o11s, ,-iz. to'\ ards the end 
?f wintt'r and in ~p1·ing aftrr sun set, or before his rising 
111 autumn :uatl lwginning •1f winter, resembling the fo1·m 
of• Pl•·ami<I, lying h·ngthways \\ith its axi• along the 
zudia .. , ;t, ha'<' bt111g l>larc<l obliquely with resprct to 
tlir h11t•i'7.111 'l'lti ... nlu•nnmPnnn w~c.:. first described and 

It was afte1·warde 

z 0 0 

obsrr1•rd by Fatio, in 1684, 1685, and !fiSfi; also by 
Kii·c-11 Rull Eimmart,in 168B, 1689, 1691, 169.,,, ;~1u..1 IG9-t. 

ZUbGA, ;1 genus of plants of tlie class syngc11Psia, a11tl 
nrckr pulJgamia frw.;;tranea. The n·ccptacle is bristlJ; 
the pa pp us c·ctaceous; the rorullu.lre of lhe radius ligulal'
et.I; lllc calyx imlJricatcd. The.t·e is one s1>ecies, the len
taua-ca. 

ZONE, in geography and astronomy. a di\'ision of 
thr ten·aqueous glo\Jc, with rrspect to the different dc
gr·cc of heat found in tlie different. pal'ts. 

A zone is the fifth part ol' the surface or M1e earth, con.
tai11rd between two parallels. 

The zones are denominated torrid, frigid, and tcm11.C
ratr. 

The torrid zone is a band surrount1ing the tcrra<1t1r.
ous globe, and tcrminatrd by the two t1·upics. Its lncadth 
is 46° 58'. The equator, run11ing through the micldlc of 
it, divides it into two equal parts, each containing 2S0 

29 1
• The ancients ..imagined the torrid zone uninhabita -

ble. 
The temperate zones arc two ban Lis, cm ironing tl1e 

gl11bc, and contained between the tropics and the polar 
circles: the breadth of each is 43° 2'. 

The frigid zones are segments of the surface of tl1e 
earth, terminated, one by the anta1·ctic, and tlie other b¥ 
the arctic circle. The breadH1 of each is 46° 58'. 

ZONlTlS, a genus ol' insects of ~he order coleopterz. 
Thr generic character is, antennre testaceous; f'eele1·s four, 
filiform; jaw entire, longer than the feelers; Jip emaq;in-
ate. There are eight species. !&, 

ZOOLOGY, is that part of natural history which re
lates to animals. 

In order to abridge the study of zoology, many me
thods of r~ducing animals to classes, genera, and species, 
bave been ·~~ented: but as that of Linnreus is undoubt-
edlfthe be e most extensive, and the most generally 
adopted, we IL give a brief account of it. 

Linnreus divitles the whole animal kingdom into six. 
classes. The characte1•s of these six classes are taken 
from the internal structm·e or animals, in the following 
manner: 

Class I. Mammalia, includes all animals that suckle 

~~~1~~ ~1°a~11fWo ~:l~~~i~f;sa~t1~~s :!~11!~1~~~~e8s:rt~1~he~f~o:f 1~= 
1•ed and warm; and the animals belonging to it al'e \'iYi
parous. 

.Class II . . 9ves, or bi ds. The characttrs arc the same 
with those of class I. e cepting that the animals bcloug
ing to it are oviparou • 

Class Ill. .8mp oia, or amphibious animals. 'l'he 
lieart has but one ent1·iclc anti one auricle; the blood is 
.red and cold; and the animals belonging to this class have 
the. command of their lungs, so that the intcl'Vals IJctwceu 
inspiration and exspiration are in some mcasul'c \'Oluu .. 
tary • 

Class IV. Pisces, or fishes. The he.rt has the same 
structure, and thr llloud the same qualities, with those or 
the amphibia; but the animals belonging to this class :n·e 
easily distinguished from the am]Jhibia, by havi11!'; no 
ourh volun~·y command of thcil' lungs, and by hi1ving 
external.,PT'rhire or gills. 

Class V. I11secta, or insects. The heart has one Yell

tricle, but no auricle, the blood is eold am!" hite; and \lie . - - D_• _ _________ _ 
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:~~~:~15 al'C fu1'111r,l1c<l "itl1 a.11k11mc 01· fcclc1·s. Sec IN- }~~~~: st:~~~:s l~~·i~i~:· includes four species, viz. vultu1•e, 

Class VI. Yermcs, or wo1·111s. The characters are Order Ir. The pkre ha\'C a convex, compressed bill 
the !'Janie with those of class V. only the aninials have 110 l'Csembling a knifr. 'l'his order contains 2s gcnei·a, Yiz' 
:rnknnre, antl are fur1dshctl with tentacula. trochilus, certhia, upupa, glaucopis, lmphaga, sitta, ori-' 

The first class, .i1Jrwunalia, is su!Jdividetl into seven olus, corn~ias, gracula, conus, im1·ailisca, ram1>hastos, 
01·dc1·!'S; the cha1·actcrs whicl1 are taken from tlie nu111Uer, h·ugun, ps1ttacus, crotophaga, picus, yunx, cuculus, 
st1·uct11rc, and situatio11 ol' tlie teeth. bucco, boce1·os, alce'1o, 01c1·ups, todus. 

01·dc1· J. The primates have four inci:mres, or fore Order Ill. The ansel'L\S have a smooth IJilJ, broadest 
teeth, in earh jaw, and one dog-tootli, N. B. By one dog· at the i1oint, coveJ'ed wHh a smooth skin, and fo1·11i.shcd 
tooth, Li11113!us mean ... one un each sic..le of the fore-teeth with tee!h: the tongue is fleshy; an<.1 theto<'s a1·~1rnt111ated 
in both j.aws. 'l'hi.o; order includes four gcnc1·a, viz. ho- or webbed. This 01·der i11cludes 13 ge11r1·a, \'iz. anas, 
mo, si1111a, lemur, vcspertilio. rnc1·gus, 11baeton, pfotu~. rliynrnps, diomedea, apteno-

Ordrr 11. The bruta have no fore. teeth in cit lier jaw. dyta, alca, 111·oceJla1·ia, pelccauus, lat'us, stcrna, col) m~ 
'rliii; u1·1kr includes SC'\'ell genera, viz. rhi~occros, ele- bus. 
Jlhas, trichechus, bradJ}Hti;, myrmecophaga, mams, da- Ordrr IV. The ~raJlre have a somewhat C) linc1riral 
8.} pus. bill: the tail is shol't, and tile thighs arc nal"et1. This 

Order llJ. The fnre ha,'e, for the most pal't, six co- onler contains 20 genel'a, viz. pbrenicoptc1·us, plataka, 
11icaJ fol'r-lt·cth in each jaw. This orde1· includ ~ s ten palamedea, myctel'ia, tantalus, ardea, co1'l'ira, rerur
gcnera, ,·iz. phoca, canis, felis, viverra, mustela, ursus, viros:ra, scolopax, tringa, fulJica, pal'l'a, rallus, \'agina .. 
tlidelphis, talpa, sorex, erinaceus. lis, psophia, cancl'oma, sco1111s, glnl'cola, lucu1atqpus, 

01'dcr IV. The glires have two fore-terth in each cl1aradri11s. 
jaw, and 110 dog-teeth. This order includes ten genera, 01'der V. The gallinre have a convC'x bill; the supe. 
Yiz. hystrix, lt>pus, castor, mus, sciurns, myoxus, cavia, l'ior mandible is vaulted ov1' t' the infenol': the 11oslr1ls 
a1•oto111ys, dy1rns, hyrox. a1·e half covered with a couvex car1ilagmous membrane: 

01·de1· V. The pccol'a have no fore-teeth in tlie up. and the feet are divided, but ronnectul, at the i11m1,st 
pc1· jaw, but six or eight in the under jaw. This ol'drr joint. Tliis order contains 10 gt·nrra. viz. struthio, 
includes ci?ht~ncl'a, viz. camel us, moschus, giraffa, <lillus, pavo,meleagris, i1eneJupe, crax, l'hasianus, uumi· 
ce1:vus, nlit ope, capra, ovis, bos. .·•· ,.,. da, tetrau. 

01·dcl' The bellure h.-·e obtuse'9eeth in each Order VI. The paaseres have a conical sharp point-
jaw. 'I'hi t·dcr includes four g'jj.v.-••r· eqnus, hip- cd bill; and the nostrils al'e oval, wide, and naked. 
J•Op!)tamus. sus,, tapir. · 'l'his 01·tler contains 17 gt"ncra, viz. Joxia, rolius, frin· 

Orde1· VII. The crtc, or whale kind, have no uni~i!'!,r i1lt1., 11hytotoma, emberiza, caprimulgus, liirunrlo, pip1•a1 

charncter in their teeth, being very ditfe11cnt · the di . tu1'dus, ampelis, tanag1·a, muclcapa, parus, motariUa, 
cnt genera; but arc sufliciently tlistingui., from.· he alauda, stu1·nus, columba. 
other unlel'S ofmammalia, by living in ti an, Jfff:ing Th~ b_t'~er~c ch:it·a.ctcl's of thi~ class at'e taken f~·om 
pectoral fins, and a fio;tula or spiraculu1. 10n the head. Jlccul.1ar1t1es m the bill, the nostril~, thf\ tongue, the feet, 
This onlc1· includes four genera, vjz, monodon, IJahena, the tcathel's, tlie face, the figure of the body, &c. 
J>hyseter, dclphinus. · The chara~te1·s which se1·ve to distinguish the species 

The generic"Characters of the mammalia are, like those are very various: for ex~mple. the colour of the pa1·h
of the orders, almost entirely taken from the teeth, ex. cular feath~rs or p~rts. ot feathe1·s; tl'l'sts of feathei'? on 
cepting the vesprrtitio, which, besides the character of the head, disposed m d1 ffel'ent manners; the co)ou1· of the 
the onkr '1erived from (he teeth, has tlii far mark, rcl'C or wax; the colour Qf the feet; the shapP and lrngth 
that tlwre is a membrane attached to t " sides, of the tail; the number, situation, &c. of the toes; the CO· 

by means of which the creatu1·e is enabl : the h,.. lour anti figure of the !Jill, &c. 
st,:.x, "hose body is covered with sharp SpiOes: and ,c.~e The third class, .lln!phibia, is di\•i1~cd in~o two ol'ders. 
'' .corder of pecora, whose g-1nera, besides the cJ.1ai'·~~C· Order I. ~he reptiles h11~c four lcrt, arnl .brrathc by 
tc1. taken from the teeth, a1·e distinguished into thl.lse the mouth. 'rlus order contains four genera, viz. tcstudo, 
\Vhich have horns, those which' have no horns, antl by drncu, lacerta, rana. 
iieculial'ities in the l1urns themselV.es. Or<lcr H. The serpentes have no lrgs, and breat.he 

The specific cliaract<'rs are Yel'y' various, being taken by the mouth. This order. contain~ six gene1·~~ viz. 
from auy pa1·t of the body which possesses a peculiar crotalus, boa, coluber, angu1s, ampl11sbrena, rrec1ha. 
t111ifo1·m mark of clistinction. As examples of tlics"e rl'he gr.nci·ic char~cters of this class. at·c ~akcn .from 
d1arnrtcrs are to be found untler the 11rope1· name of the general figure ot the body; from thru· ha\'lng tails ur 
<'arl1 t~;rnus, it is unnecessary to say any thii1g further no tails; being coverec.1.witl~ a ~hrll, h~ving k~~h 01: no 
conccl'ui11"' them in this place. teeth in the mouth; bt>rng furmshed w1tli lungs~ ha' 11ig 

The scgond class, Jlvcs, is subtli\'i1led into six ortlers; conrcd ot• naked bodies; from lhe numbf'I', ~utuatinn, 
the cl1aractcrs of \\hich are taken chiefly from the stl'UC- and figure of the scuta and scales; fr11m .thr ~umlJer aud 
tul"r of tlic Liill. situation of tho s11iracula; from the 151tuatwn of the 

]H't~:~·1~~~a11~di't;~: 11:~~.i;:~i~:veb:i!11~0e~ecl bl~~{ 0~! 1~:~~~ m~l~~11~ s~~~ifjc characters are so vrry Yarious, that it 
•ide bl'you<l the inferior; anu 'in some it~a(mcd with wot1ltl be superftuot1s to enumerate them. 
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Thf" rnurth cla;~. PUi:c~, is ~ubdh·idc<l into si:t orders, 
t11<' d1ar.r t t r..; of which arc taken from the situation of 
tbt• llf'll) liu•;, 

Onl• 1· I. The apoclrs have no belly fin•. This order 
co111aiw., t>ight genera., \·iz. mu1·~na, g) mnotus, trichiu· 
ru .. , anarchichas, ammoilytos, ophydium, sta·omatcus, 
xiphia"I, -;trrnnpl.)X. lepturrplialus. 

Urclrr II. The jugnlares harn the belly fins placed 
bef•1rc the prctoral lin~. This order includes fhe genera, 
viz. rallionymus, uranoscopus, trachinu~, gadus, blen~ 
niu1;. k11rtus. 

Orcl··r Ill. The thoracici have the belly r.ns placed 
und1·r the pectoral fins. This order comprehends nineteen 
ge11rra, ,·iz. cepola, cchrnris, coryphrena, gobius, rottus, 
sr•1rphren1t, zeus, pleu1·onrctes. rhretndon. sparus, scuus, 
labrus, scireua, perra, ,gastc1·ostcus, scombcr, cenlro
ga"lti•a, mullus. trigla. 

Ordl'r IV. The abdominale• have the belly fins 1ilaced 
b1•t11ncl the pectoral fins. This order contains sixteen 
grr11·ra, ,·iz. collitis, amia, silurus, tcuthis, Joricarh\, 
salm••, fistularia, rsox, clops, a1•gentina, athel'ina, mugil, 
tx11rrzluq, pnlyncmus, clupca, cyprinus 

Ordrr V. The branchiostcgi have the gills destitute 
of bon) rays. This order contains ten gen('ra, viz. mor
myru!f, ostrarion, tetrodon, diodon, syngnathus, pt·gasus, 
ce11tri1rus, balistes, rydo11terus, lophius. 

Ordrr VI. The chonclropterygii have cartilaginous 
gilh. This order co~tains five genera, viz. acci1Jenscr, 
chimzra, squalus, raia, ptromyzon. 

Tht> 1;1•neric characters of this class are taken from 
peruliaritit"i in the head, the mouth, the teeth, the nostrils, 
tht> rays in the membrane or the gills, the eyc.i, the ge
neral figure of the body, the figu1·e of the tail, the si
tuation of the spiracula, &c. 

Thl" sprrifir rhararters are 'taken from peculiarities in 
1.ll the parts above rnumrrated, and many others. 

The firth rla~s. lnsccta, is subdivided rnto sevrn orders, 
tht rhararters of which a1·e taken from the wings. See 
tht artirle h-sECT. 

Orclel' I. The rolenptera have four wings, the two 
auprri11r onC's bci11g rrustareou!, anll furnished with a 
atraight suture. This order comprehends fnrty-scnn 
grnrra, viz. scaralucus, lura11us, dermestes, melyris, 
by1·rhuo:i, silpha, t1·it•1ma, hycli·op liilu<:i, l1istcr, pausus, 
bm~trkh•1s, antlirenu'i, nitillula, roccinrlla, curculio, 
brt·nru~, attclahus, erndius, staph) linus. scaurus, zygia, 
mf•l11r, trurbriu, rassida, opati·um, mordclla, chrJsomela, 
11oria. a1t:ll1l'i, mJ.ntko1·a, pimelia, gyrinus, cucujus, 
cr)JJtorP1•halt1'i, bruchus, ptiuus, hispa, l.Juprestis, nccy
dali~. hunpyris, rantha1·is, notoxus, elatrr, calopus, 
aluruu .. , tarabu.,, Jytta, se1·ruJHt.lpns, ccrambyx, leptura, 
1·hi1nma('Cr, znnitis, cicindela, dyticus, forficula. 

Or1lrr ll. The hetniptern have fou1• wings, the two 
snpt'l'ior ones being semicrustaceous and inrumbe11t, i. e. 

!~;~I :11111:~:i~~~1 :t~~~q ~';::..~: ~~ z :, 
1 ~~ a::~~t;;~~~1m!;~~i,s n11~;1~~:~ 

g~ llu"'. fulgura, cira•la, nolonrrta, nepa, cimex, mact·o· 
rephalus, aJthi-;, chcrmrs, corcu'I, thrip'i. 

Order 111. The lrpirlupteril have four wing.• , all of 
them imhricatrd with 'irales. This order contains three 
gPuera. dz. 11apilin, ftphin.x, phalanx. 

Oriln IV Th" n"uruptcr·a have four wings intcrwo
nn 11ith veins, like a piece or net wo1·k, and no sting in 
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the anus. This order includes seven genera, 'iz. lilitlla, 
ephemera, hemerolJius, myrmetion, phryganea, panorpa, 
rophiclia. 

Order V. The hymenoptcra have the same character< 
with the former, 011ly the anus is armed with a stir\g. 
But this mazok is prculiat• to the females and neuter-;; fur 
the males have no sting. This 01·de1·comprehcnds fifteen 
genera, yjz, cynips, tentredo1 sin•z, ichneumon, spliex, 
scolia, thynnus, lcucospis, ti11hia, chakis. chrysis, vespa, 
apis, rormica, mutilla. 

01·cler VI. The diptera have two wings, ancl two cla
l'ated halteres or balances behind each wing. Thisorde1· 
contains twelve genera, viz, diopsis, tipula, musca, ta
banus, empis, conops, ocstus, asilus, stomoxys, culcx, 
bomhyliu,, hip11obosca. • 

Order VII. The aptera have no wings. 'rhis or<ler 
contains fifteen species, viz. Jepisma, porlura, tcrmes, 
pcdiculus, pulex, aca~·us, liydrachna, aranca, 11halan~ 

gium, scorpio, cancer, monoculus, oniscus, scolopendra, 
julus. 

'£he sixth class, rermes, is dh·ided into five orders. 
Order 1. The intestina are the most simple animal-.:. 

being pel'fectly naked, and without limbs of any kind. 
'n1is order contains twenty-one gl."nera, Yiz. a'1ciu·is. 
trichocephalus, uncinaria, til~wia, scolex, ligula, li11gua
tula, strongJlus, ecl1inorhy11cl1us, h~eruca, cucullauus, 
caryophyllreus, fasciota, ttenia, fu1·ia, myxinc, gordius, 
hirudo, lumbricus, sipunculus, planaria. 

Order If. The mullusca are likewise simple naked 
animals, without any shell; but they are brachiat('d, or 
furnished with a kind of limbS". Tliis order comprehend~ 
thirty .one grncra, viz. actinia, clava, mammaria, prdi
cellaria, ascitlia, salpa, tlagysa, ptemtrachra, linrnx, 
aplysia, tloris, tcthJS1 holothuria, tc1·cbclla, tJ'iton, sepia, 
clio, lobuia, lcr11rea, SC) ltrea, glaucus, ahprodita, am 
}lhitrite, spio, uer·ei~. uais, physsophora, mec.lusa, lucet·· 
naria, astcrias, erhinus. 

Order lll. The testacca ham the same rhararkr:; 
with those of ordet· JI. but are ro\Tr·ed with a slwll. 
This order includes S6 genera, li:t. diito11, lepas, pho. 
Jas, mya, solen, lcllina, cardium, mactra, donax, n1111i;;, 
spundylus, c liama, area, ostrra, a110111ia. mytilui;;, pi1111r, 
argonauta, nautilus, conus, r~'l)l'rea, hulla, voluta, lrnr. 
cinum, strombus, murex, trochus, tudrn, ht> lix, 11r1·ita, 
haliotis, patrlla, tlentalium, st•1·pula, teredo, sallclla. 

01·der IV. The zoophyta, arc rompound a11im11I". 
furnished" ith a ki11d of flowrrs, and having a' egrtating 
r?ot and stem. This onle1· ro11tains 15 genera, tiz. tu
lupora, madrrpoa•a, mill1~po1·a, nllqM1·a, i~i-., anti pal ho .. , 
gorgonia, alcynnium, spongia, f111s t1·a, tubulat·ia, cor
ralina, seJ'tulni·ia, pr 1111at11Ja, h.) tlt·a. 

01'1.Jer V. The i11fusoria tOn"ii~ts of vr1•y small ~ im1,Jc 
animal~. This or,lrrcnnlains 15 p;'l't1('1·a, viz. lJracl1lonu..-. 
rnrticella, n~choda, c~1-rai-ia, lcu~o1i.rra, ~11~ium. c.:olpr.
da •. pnr.amecrnm, cyd1d1um, llursa1·ia, '1b1·1 1J, rr.diclis, 
bar1llar1a . volrox, mouas. 

For more particllla!· i11rorn.1ation ronrrrning t!1l' sr\·r
ral b1·anch~s a1~d subJ("':t'i 11( zoulng)', tlic r·e:.Hkr 111 :-iy 
consult tile 'ar11n1<t arhclt•s abovr 1Tlt·neU tu. ;rn<l ht.• 
will find most of the genera dcsnilll'd m tlu.:11• odn in 
the alph•lirt. 

ZOOl'llYl'E, in natural lii,101·)·, the ~lh orllri· oftloc 
cla.s of vc~cs. See Zoov1<a. 



ZOSTERA, ngeuus of plants oftl1c class gynnudria, 
order polyantMa; antl in the natural system arranged 
under the second order, pipcritro. The spadix is linear 
nnll fel'tile only on one side; there is no calyx nor coral. 
ta; the stamina are all ernatr; the seeds solitary and al
ternate. 'I'herc is one species. 

ZWJNGERA, a genu~ of the class arnl order of plants 
Uecandrin munogynia. The calyx is five-parted; petals 
fh' e; rapsules five. There is one species, the ama!;a, re
sembling riuassia, a shrub of Guiana. 

ZYGJENA. Sec S~UALU S. 

~YG 

ZYGIA, I\ genus al' insects of tho order colenptora. The 
gc.nel'ic c!rnl'acter is, antennre moniliform: frrlr1·s rqmtJ, 
fill form; lip rlongatecl, meml.Jranaceous: jaw one-tootl1Pd. 

ZYG-OPHYLLUM, bean-caper, a genus or plon1s of 
the cla~s of dccandria aml order monogynia, and the 
iiatural SJstem ananged under the 14th ordrr, gruiriAles, 
'rJlC calJX is fin:-.leaved; petals five; llrrta1·ium trn
leavedt covf'riug the germ; rapsulrs five-celled, There 
are 14 species, partly shn1hby and Jrnrlly hrrbareous 
plantst all na.tiv1·s or \\arm climatest though some of t111 m 
a1·e hardy enough to endure the open ai1· in Ibis counu·y. 

FINIS. 



DIRECTIOXS TO THE BINDER. 

'fl1e Plates should be placed in the following 01·dcr, all faring the left hand page. 

I. Acrostation 
II. Natural Ilistory • 

Ill. Anatomy • 
IY. A11atomy -
V. Anatomy • 

VI. Anatomy -
VII. Natural History • 

VIII. Architrrture 
JX. Archi1ecttJre .. 
X. Natural History • 

XI. Astronomy 
XII. Astronomy 

Xlll. Astronomy 
XIV. Miscellanies • 

XV. Natural History -
XVI. Natural History • 

XVII. Botany 
XVIII. Botany 

XIX. Botany 
XX. Botany 

XXI. Botany 
XXll. Bridgrs 

XXlll. N:itural History • 
XXIV. Calibrr Compasses 
XXV. Natu1·al u;,tury • 

XX.YI. Natural Hi' ory • 
XX\'ll. Natural History • 

LV. Natural Histot•y 
LVI. Fa1Titry, &c. 

LVH. Naturnl History 
L\'111. Flour Mills 

VOLUME I. 

Immediately before 
- Sig. 9 XXVIU. Natural History • 

IS XXtX. Che1nistry 

1 xxx. Chemistry 

~ 22 
XXXI. Chemistry 

XXXll. Clock Work 
J XXXlll. Natural History -

2S XXXIV. Conic Sections -

} 28 
XXXV. Corollines 

XXXVI. Natural History -
31 XXXVll. Cranes 
S4 XXXVIll. Crystallization 

} SS 
L'<XIX. Miscellany 

XL. Natural History -
40 XLI. Dialling - -
46 XLII. Natural Uistory -
48 XLill. Miscellany 

1 
XLIV. Miscellany 
XLV. Drawing -

49 XLVI. D1·a1ving 
XLVII. Drawing 

J XL.VIII. Elect1·icity 
52 XLIX. Electricity 
S4 L. Natnrnl History -
56 LI. Engines 

} 5~ 
Lil. Eng-inrs 

Lill. N.rural History -
6 LIV. Miscellany -

VOLUME II. 

Immediately before 
LXVIH. Hnsban!lry - Sig. 9 

10 LXIX. Ilu•bandry 
II LXX. llusba111lry 
IS LXXI. IIJ dro•tatics 
23 LXXII. l\li•rellany 

JmmedinlelrbcfQre 

r:~ 
} 72 

so 

} 82 

85 
87 
90 
91 
97 
99 

} 104 

} JOG 

} 114 

llS 

} 118 

Immediately before 

} 54 

S5 
50 L!X. l!'nundry 

LX. Natural History· 24 LXXtll. Mathematical Instl'umcnts 60 
LXI. Galvanism 29 LXXIV. Natural Ilistory 64 

LXII. Gonmrtry SS LXXV. Lamp GS 
LXIII. lltanurarturc of Glass ST LXXVI. Spirit Lrvr\ 68 
LXIV. Misrrllany 58 I.XX> II. Natural llisto1·y fi9 
LXV. Heraldry } 48 

LXXVIII. l\liscellany ;t 
I~\'(. lirraldry LXXIX. Lock and Loom • ;~ 

LXVU • .Natural llistory 49 LXXX. lllagnctiom : ..s~ 



L-XXXI. Maps -
LXXX:ll. Maps -

I,XXXllL Mechanics -
LXXXlV. Natural History -
LXXXV. Meteorology 

LXXXVI. Midwifery -
LXXXVll. Midwifery -

LXXXVIII. Mill Work -
LXXXIX. Mineralogy 

XCIX. Organ 
C. Natural History -

Cl. Natural History -
Cll. Paper Mill 

Clll. Pedometer 
ClV. Perspective 
CV. Natural History -

CVI. Natural History -
CVII. Perambulator 

CVlll. Planetarium 
ClX. Pneumatics 
CX. Pneumatics 

CXI. Presses 
CXll. Miscellanies 

CXlll. Projectiles 
CXlV. Pumps 
CXV. Quadrants 

CXVI. Rifle, &c. 
CXVII. Natural History -

CXVIII. Ships 
CXIX. Ships 

DIRECTIONS TO THE BINDER. 

Immc<liately before 

} Sig. 75 

80 
85 
89 

} 90 

92 
96 

XC. Mineralogy • 
XCI. Natural llistory -

XCll. Natu1·al liisto1·y • 
XClll. Navigation - -
XGIV. lllisrellanics 
XCV. Obserrntory, &c. 

XCVI. Optics 
XCVII. Optirs 

XCVIII. Optics 

VOLUME III. 

Immediately before 

} Sig. 2 CXX. Shipbuihling 
CXXI. Natural History -

8 CXXll. Natural History -
9 CXXIIl. Statuary 

12 CXXlV. Stenography 
14 CXXV. Saw and Sugar-Mill 
15 CXXVI. Miscellauies 
25 CXXV!I. Surgery 
24 CXXVIII. Surgery 
25 CXXlX. Surgery 

} 28 
CXXX. Surveying 

CXXXI. Surveying 
54 CXXXII. Natural History 
55 CXXXIII. Watch· Work 
56 CXXXlV. Windmill 
59 CXXXV. Miscellanies 
42 CXXXVI. Natural History -
52 CXXXVH. Natural History -
58 CXXXVlll. Natural History -

} 64 CXXXIX. Ill"idges - -

Jmme1l::itt:lybe-fon: 
Sig. 96 

98 
100 
105 
108 
109 

} llJ 

m mediate!ybefore 
Sig. 65 

70 
71 
74 
75 
i7 
78 

} 82 

} SS 

106 

1 110 

j 
} 112 



A. 
Thomas Acheson, 
Beujamin Albertson, 
J.B. Alexander, 
N. S. Allison, 
A. A. Anderson, 
Hugh Andr1·s1rn, 
John Anderson, M. n. 
'l'homas Armst1·011g, 
James Ashbrook, 
John S. Atlee, 
James Ashman. 

B. 
William Baily, jr. 
William Baird, 
James H. Baker, 
N. lit G. Baker, 
Samuel Baker, 
William Bakewell, 
Samuel Baldwin, 
Lewis Baldwin, 
CharlesN. Bancker, 
James Barrington, 
Edmund Bell, 
John Bennett, 
William J. Berryman, 
John[{. M. Bicking, 
John Biuns, 
Juhn Biol'l'n, 
GPoJ'gf' Bird, 
Juhn BJail', 
Thomas Blodgct, 
Jacob llon11d, 
A111lrrw Ilowman, M:. D. 
1l'homas Uo\\·man, 
Alexa11d1·r BoJd, 
John Boyd, 
C!.t·istian Brenneman, 
J<uucs Brl·11nc1nrm, 
Ilrn,iamin B1·l·wbachcr, 
E11osB1·11111'!011, 

Da' id .ll1·own, 
J c;l'j)\i lll'U\\llt 

.l·1lm Ilrnmficld, 
1J'hon1as H.. Buchanan, 
Amos Bullork. 

l:. 
Petc1• CareJ'iy, 

SUBSCRIBERS' NAMES. 

P E.N'.N'SYLV.JlNI.11.. 

Alexandf"r Calhoun, 
John Calhoun, 
Armstrong l:ampbell, 
James Camp\Jcll, jun. 
Moses Cation, 
Samuel Cantor, 
John G. l:aw, 
Albel't Cal'l isle, 
Isaac Carpeutet·, 
Ro\Jert & William Carr, 
J. Carret, 
Henry Charles, 
William (;hades, 
William Cltilds, 
Edward (;lark, 
George Cly mer, 
Samuel fl. Cogill, 
Joseph Cook, 
Lemuel Cooley, 
Ezra Cope, 
Britain Corlies, 
John Cunningham. 

D. 
John Dainty, 
Benedict Dal'lington, 
Samuel Davidson, 
George W. Davis, 
James Davis, 
Nicholas Day, 
Sarah Uennis, 
Samuel Denniston, 
David Dewees, 
Joseph C. Deyamor, 
llumphrcy Dillon, 
Alexander Dobbin, 
James Dobbin, 
Hunt Downing, 
R. Downing & Son, 
Charles A. Dl'oss, 
Joseph L. Dubois, 
'l'homas Dugdale, 
James Dl\ncan, 
James & Joseph Dunlap. 

E. 
Samuel Emlen, u. n. 
Edwal'cl Eal'ie, 
John Eliwards, 
D;wid Elsworth, 

J. Ehrenzeller, 
Isaac Esler, 
J. Eichelberger, 
Jesse .Evans. 

F. 
Augustine Fagan, 
Fennel & Tiller, 
'Villiam Ferree, 
George Fisle1•, 
John Fitzhue, 
Joseph Ford, 
John Forsythe, 
Joseph Fortesque, 
A. F. Foster. 

G. 
J onatlian Gause, 
James Gawthrop. 
Lewis B. Gebhard, 
Joshua Gibbons, 
Mrs. Gilliatt, 
Thomas Gilpin, 
Chal'les Gobert, 
Robert Gordon, 

H. 
George Haines, 
John Hall, 
William Harkins, 
Eli Harvey, 
Stephen Haughton, 
Ro\Jert Hayes, 
Dennis Heartt, 
John Henderson, 
John A. Henderson, 
James Henry, 
Josej>h 111. Heppard, 
Henry Herberger, 
John Holl', 
Jabez Hoopes, 
John Hopkins, 
John A. Ilopkins, 
Edward William Hoskins, 
Joseph Hoskins, 
Samuel Houstuu, M. n. 
Geo1·gr Howarth, 
(Tacoh Hughs, 
John Hughs, 
Joshua Hunt, 
Darid Hunter, 



James Hutton. 
J. 

John Ingram. 
J. 

Israel Jackson, 
'I'homas Jackson, 
'.fhoma-s C. James, M. D .• 
Michael Janney, 
Bcnjamiu Jcffel'is, 
Charity Jetfer·is, 
George Johnson, 
Henry Johuson, 
Jonathan Johnson, 
George Jones, 
John Jones, 
Lewis Jones. 

K. 
John Kauffman, 
Francis Kearney, 
James Kelly, 
James Kennedy, 
James Kent, 
Kerns & Buchat1an, 
Joshua Kimber, 
Christian Keesey, 
Jacob Kir·k, 
John Kneass, 
William Kneass, 
Chl'istopher Kreebl~. 

L. 
Samuel Ladd, 
James Lane,. 
Ralph Lashell, 
Joseph Leedom, M. n. 
George Lewis, 
William O. Lowis, 
James LinchaR, 
A .. Lincoln, 
Andrew Lindsay, 
William Lintau, 
Jolm Livergoofl, 
M. Lopez. 

M. 
David l\la1·is, 
Henry Malcolm, M. D . 

Philip S. Markley, 
Rolph C. Mai·sh, 
Humphrey l\ial'shall, 
John Mathiott, 
Thomas J. Matthews, 
William M•Clean, 
Josrph M•Clellan, 
Ralph M•Cliutock, 
John M•Cloud, 
James A. l\I•Creary, 
Chades lll•Dowell, 
J. F. M•F'a1·land, 
J.B. lll·Pherson, 
Jesse :Mercer, 
Jacob Meyer, 
David l\1iddlek.a.utr, 

SUBSCRIBERS NAMES. 

Jacob Miller, 
James II. Miller, ~f. n. 
Thomas D. Mitchel, M. u. 
Alexander Molle, 
James Monell, 
Thomas Montgomery, 
Jolin Mol"l'isoi1, 
Paul ~1orrow, 
Charles Mowry, 
F. A . .\\luhlenb111·g. 

N. 
Thomas Natts, 
William Newlin, 
Fr·ancis North, 
Owen Nullcy, 
Thomas Nuttell. 

0. 
James R. Ogden, 
William 01·beson, 
Benjamin Owen, 
John Owen. 

P. 
Joseph Painter, 
Page & Hollingshead, 
R.H. Perry, 
Goodman & Pigot, 
Page & Haines, 
Enos Painter, 
John Painter, 
Everett G. Passmor~, 
William Patton, 
Claarlcs Peirce, 
Cyrus Peirce, 
Jonathan Peirce, 
Joshua Peirce, 
Simon J.lennock, 
John Perviance, 
Aaron Philips, 
Jacob Plocher, 
N. S. Prentiss, 
Philip Price, 
Philip Price, jun. 
Richard Pryor, 
Aaron Putnam. 

R. 
Sa.,rnel M. Read, 
Shepard .A. Reeve, 
J. B. Reyuolds, 
William Reynolds, 
Samuel Richards, S. S. 
Caleb Richardson, 
James Riddle, 
Samuel Riddle, 
Joshua Ring, 
Walter Rite, 
JuseJlh Roberts, jun. 
Septimus Roberts, 
\Villiam Rubinson, 
Samuel Robinson, 
Denjamin Rogers, 
Benjamin F. Rose~ 

William Rovoudt, 
Alexandct· llussrll, 
James !II. Russell. 

s. 
William S. Sample, 
William Savage, 
Schreiner & Davi!1, 
Clwistian Scl1t·ack, 
Con..ad SeJ fel't, 
J oseJ>h II. St•ynrnre, 
Samuel Seymore, 
Jarob ShaJ"plcss, 
'l'owns~nil Sl1ar·pless, 
J osCJlh P. Shaq1less, 
LM\ re nee Si11k, 
Amos H. Slaymaker, 
Hem·y Slaymaker, 
Hazacl Smith, 
Walte1· Smith, 
William K. Smith, 
l\licajah Speakman, 
Frederick Starman, 
\Villiam Staughton, 
William Stay, 
Thomas Stewart. 

·r. 
Levi Taylor, 
Benjamin Tanner·, 
Henry S. Tanner, 
William Il. Tappan, 
Isaac P. Taylo1., 
Hazacl Thomas, 
Cornelius Tiebout, 
Cornelius Tie1·s, 
Eusebius Townsend, 
B. S. Tyler, M. n. 

u. 
John Underwood. 

v. 
Sarah Vickers, 
Abraham Vanhoy, •t. !>· 
J. W.Vanlier, 
William Vanlier, 
James Vass, 
William Vickary. 

w. 
William Watson, M. n. 
William Woodrutf, 
Henry Wales, 
Daniel Walton, jun. 
Jehu Ward, 
John ti. Warnick, 
Roger Watkins, 
Stephen Webb, 
John \\ell•, 
Da,·i1IWcst, 
llobci·t Wilfiams. 

Y. 
Josrph Yea;cr, 
James 1\1. Young. 



NEW-JETlSEY. 
A. 

. Jr<lediah Allen, 
Eli Ayres, M. n. 

B. 
J 0 hn Baxter·, 
.Joseph M. Bispham, 
Samuel Brown, 
Edmund Brewster, 
Benjamin Buc.ough. 

James B. Caldwell, 
William Carpenter, 
Benjamin Chew, 
Joseph Cl1urchman, 
Samuel Clement, 
Edward z. Collins, 
Joseph Collins, 
Josiah Collins, 
Samuel Cooley, 
Isaac M. Cooper, 
William Cooper, jun. 
Thomas S. Copperthwait, 
Samuel Cresson. 

D. 
John M. Davis, 
Joseph Davis, 
Brnjamin Dugtlale. 

E. 
Samuel Eastlack, 
William Edgar, 
Joseph Eng Ir., 
Jeremiah J. Erwin. 

F. 
Michael C. Fisher, 
Enoch M. Fol'man, 
John F. Forman, 
Charles French. 

G. 
John Gill. 

H. 
John Hah1es, 
Samuel Hal'l'is, M. n. 
Rowman Hemley, M. Da 
James Hinchma·n, 
Edmund J. llnllinshead, 
Ci1•orge Ilollinsltca<I, 
Jlolhnshracl & Bispham, 
JRmrs Hopkins, 
William K Hopkins, 
}""J'ancis Hovrr, 
Joshua Ilowrll. 

J. 
Jonathan Johnson, 
ChaJ'lesJones. 

' L. 
Richard 111. Langdon, 
'l'liomas Lawre1H.: e, 
Zacheus Logan. 

1\1. 
Jarob K. Mrad, 
William M·Gill, M. n. 
Jo<cph Mickle, 

TOL. 111. 114 

SUBSCRIBERS' NAMES. 

Samuel Mickle, 
Edwar·d Midoletou. 

N. 
Samuel Nicholson. 

P. 
Elijah Porch. 

R. 
Thomas Redman, jun. 
David Reeve, 
Jolin Reeve, 
John Roberts, 
Thomas Rowand. 

s. 
Thomas Saunders, 
Charles Seely, 
Daniel Shepherd, 
Freedom L. Shinn, 
Hehekiah Shivers, 
Thomas Sinickson, 
Samuel H. Slingluff, 
James Sloan, 
James Smith, 
Jesse Smith, 
Richard Snowden, 
lsaac Stevens, 
John Stratton, 
Joseph Sweat. 

w. 
Benjamin Wilkins, 
Hampton Williams, 
Walter Wood, 
James Woods. 

DEL.!lW.JlRE. 
A. 

John Adams, 
Peter F. Alrich, 
Samuel Alrich, 
Samuel Askew. 

B. 
Joseph Bailey, 
John Bemis, 
Jesse Betts, 
John Bird, 
Jamrs Brndford, 
Moses Bradford, 
Bishop Br·attan, 
John Brinkle, 
Isaac Bryan, 
William Burges, 
Daniel Byrnes. 

c. 
John D. Carter, 
Peter Caverly, 
Richard E. Cochran, 
Simeon Craunsten, 
James Crawford, 
John Cummings. 

D. 
Charles Dalmas, 
Jacob Derrickson, 
Alexander Draper, 

John Davis, 
E. J. Du Pont, 
Victor Du Pent . 

E. 
Abram Egbert. 

G. 
Jesse Gause, 
Abram Gest, 
Lawrence Greatrake. 

H. 
Leonard Hall, 
Joel Halloway, 
Samuel Harker, 
Nuel Haslet, 
Thomas G. Heald, 
William Hemphill, 
William Hilleman, 
George Hodgson, 
Eli Hollingsworth, 

J. 
Peter J aq uette. 

L. 
Thomas Lea, 
Thomas Lea, jr. 
Jeremiah Lewtlerl, 
Evan Lewis, 
Elijah Lincoln. 

M. 
Edward Marshall, 
Elizabeth Massey, 
Thomas M•Dowcll, 
Hugh M'Fea, 
Mordecai M•Keuney, 
'Vm. M•Kenzie, 
Eli Me11de11hall, 
George R. Mossey. 

N. 
Newrastle Library, 
'l'homas Newton, 
Thomas R. Nixon. 

P. 
Ashbury S. Penington, 
James Phelps, 
Aaron Poulson, 
George Platt. 

R. 
Thomas Reid, u. n. 
William Reynolds, M. u. 
Moses Rice, 
Wm. Riley, 
Jehu RolJiuson, 
Cesar A. Rodney, 
Jonathan Rugcrs, 
James H.oss, 
John Rumsey. 

s. 
George Simmons, 
'Villiam Simmons, 
.John Smith. 
John M. Smith, 
R. S. Smilh, 
Joh11 Staplc1•, 
Isaac Stidham, 



John Swain. 
T. 

Charles Tatrm, 
L. De Thie1" 
James Tilton, M. n. 

w. 
George Wade, 
Jt·sse \Valraven, 
Jolin Warner, 
'1'11omas Warrington, 
Benjamin Webb, 
Zrnas Wel/.o, 
Silvester Wt•lsh, 
Nicholas R. White, 
N. G. Williamson, 
Oliver Wil•on. 

:AI.llRYL.llXD. 

A. 
Henry Adams, 
D. Agn{'w, 
John Agnrw, 
William Alexander, 
Hu.o:h Allen, 
Owen Allen, 
F. L. R. Amelung, 
Rnhert L. Annan, M. D. 
Thomas Appleby, 
Robe1·t H. Arrher. 

B. 
Robert Bailey, 
Baltimore Library Company, 
John T. Barber, 
Samuel Baker, M. u. 
Mather & Baugher, 
William Van Baun, 
G. Bear, 
J. Bear, M. n. 
Zebulon Beaston, 
llamuel Bedant, 
James IleJlengsber, 
John Brrnaben, 
J. Berge, 
Juhn N. Blark, 
Francis Blarkwell, 
Alexander L. Bn,gi;s, 
Thomas W. Bond, 
'Villiam Royle, 
Thomas J, Brice, 
John IlHrkP, 
Elisha De Butts, "· I), 
Lewis Byerly. 

c. 
J,.hn M. Cabe, 
Bishop Carrol, 
G. N. Cau!iin, 
'J'lv11nas Cazier, 
R. M. Chase, 
John Childs, 
Simeon Churchill, 
John D. Cisenhut, 

SUBSCRIBERS' NAMES. 

Samuel Coale, 
William S. Coale, 
James A. Cole, 
Julius Comte, 
Jehu Corwine, 
John Coulter, "· u. 

D. 
P. Davidson, u. n. 
Eli>ha Davis, 
'l'homas Davis, 
'l'homas C. Ddany, 
George D :ckehut, 
J(/hn Dillehurt, 
John A. Donn. 

E. 
John Ewing, 
Eppes Ellery. 

F. 
John H. Ford, 
J ame11 Foster, 
Matthew French, 
Phili(> R. J. Frirze, 
'I'homas Fullerton, 

G. 
John Ga"soway, 
Ilenj. German, 
William Gibson, H. D. 
John Golde1·, 
Edward Griffith. 

H. 
Thomas Hadrick, 
Conrad Hager, 
John C. Hull, 
Pliny llamilton, 
Frederick Hammer, 
Alexander B. Hanna, 
Peter Ha rd t, 
Henry Hart, 
Jolrn Haslam, 
John Hayes, 
James P. Heath, 
U.S. Hrath, 
H.Hrbert, 
Frisby Henderson, 
David Hoffman, 
George Hoffman, 
l\fonis Hoffman, 
'William Hollingsworth, 
John Howser, 
'Villiam I .. Horton, 
Beal Howard, 
Hc1ll'y Howard, 
Joseph Hughes, 
Jamrs Huston, 
S. B. Hugo. 

K. 
James Irwin. 

J. 
J.B. Jannet, 
S. Jennings, 
John Johnson, 
J osrph Johnson, 
Fielder Israel, 

K. 
C'h:·'.stian Keener. 
William Kilty, · 
John Kennedy, 
John Knight. 

L. 
Anthony Law, 
J. Lawrence, 
Lobel'! Leech. 

l\I. 
John S. Maffitt, 
A. E. Magruder, 
George Mehon, 
Al~xander Mactier, jun., 
Qumcy Maina1·t1, 
David lllalsby, jun. 
Gale March, 
John H. Marriot, 
William H. Marriot, 
Richard Mal'l'iet, M. n. 
Mathias Marshall, 
Samuel B. Martin, M. n. 
William Martin, 
George Mattocks, 
J. D. Maulsby, 
T. M'Gowen, 
Isaac M'Kim, 
Jame9 M•Kinley, 
Samuel M•Knight, 
William M·Mechin, 
J. M•Sherry, 
William M. Medcaft', 
John D. Mehurt, 
G. W. Merdock, 
Jonathan Mereditlr, 
John Miles, 
Adam Miller, 
N. D. Monsarrat, 
John K. Montgomery, 
Daniel M. Moore, H. JI, 
.Tames Moore, 
John C. Morsell, 
Thomas C. Morris, 
George Milemon, 
James Murry, M. n. 
William Myres. 

N. 
John Neil, 
James Nind, 
Rnbert C. Nicholas, 
Benjamin Nowland. 

o. 
John Orchard. 

P. 
John D. Parsons, 
Samuel C. Patrick, 
Edgar Patterson, 
'Villiam Peacer, 
J1)hn Perrivail, 
John R. Plater, 
R. W. Pomery, 
William Potts, 
P.T.Potts, 



Samuel Pucket, 
Robe1•t Purviance. 

R. 
Beal Randal, 
Ray be Prow, 
Samuel Ridout, 
Patrick Reid, 
Samuel Reiley, 
Thomas Richardson, 
C. Ridgely, 
T. H. Right, 
R.Ritchie, 
George De La Rochc1 
'fhomas Rowayd, 
Thomas Russell. 

s. 
George Schivan, 
Andrew Smith, 
John S1iear Smith, 
James Stel'rett, 
Daniel Stevens, jr. 
James StewKrt, 
tosmo G. Stevenson, 
John Stevenson, M. n. 

T. 
R. B. Tanner, 
Michael Taney, 
William Tarring, 
Thomas Tenant, 
John Towne, 
Thomas Towson, 
Levin rryler, 
William 'l'yler. 

W. 
George Wagner, 
William Walker, 
John N. Walkins, 
Robert Walmsley, 
William Warfield, 
Thomas Warner, 
John Weavet', 
Isaac Lee Wrbster, 
Adam Wliarnm, 
David White, 
Jarob White, 
John White, 
N.F.Williarns, 
William Williams, 
Geo1·ge Williamson, 
E.111.Wilson, 
Hall Wilson, 
William Winchester, 
Thomas C. Winchester, 
Lt'lirJ Winder, 
'l'. C. Worthington, 
'l'. H. Wright, M. D. 

;?~~':nJ;. ~·:.f~~t. 
VIRGI.N'I.1. 

A. 
Thomas D. Adams, 

SUBSCRIBERS' NAl\IES. 

John Allison. 
B. 

G. B. Bakewell, 
James B~ck, 
Francis llenc;on, 
R. S. Buhannan, ){, o. 
Robe1·t Bolling, 
John F. Boyne, 
Wm. H. Brown, 
1\'illiam B11chanan, H. n. 
William Bemard, 
D. Briggs. 

c. 
Joseph Caldwell, 
James Cal'rnichael, M. n. 
James Chalmers, 
Moses W. Cha11line, 
M. Clarke, M. D. 

James Cooke, 
William Cooper, 
John Cropper, 
Walker Crudchfield. 

D. 
John G. Davis, 
William Davis, 
Samuel Downing. 
William Downing, 
Geo!'ge Doyle, 
Robert Dunbar. 

F. 
John Fawcett, 
Frederick Farmer, 
C. Finney, 
A. Ferret, 
Elliot Fishbark, 
A. Fitzhugh, M. n: 
Jo•eph Ford, • 
lJohn H. F1·azcr, 
lVilliam Frazer. 

G. 
R. Gaines, 
John Gilliam, 
Mathew Glenn, 
'l'homas Glenn, 
J. Goolrich. 

H. 
Peter Hark, M. D. 

E.Hale, 
Ge1ll'ge S. Hodges, 
J·olrn Holling&wortb. 

J. 
E. H. JameR, M. n. 
Thnmas Jenkins, 
Samuel K. Jrnning, M. D. 
John A. Jon~s, M. D. 
William P. J1rnes, M. n. 

K. 
N. B. Kimbrough. 

L. 
George Leslie. 

M. 
Jasper Mallory, 

William n. R. Maro, 
Ru!Jnt C. J\laund, 
F. M·Gowan, 
John .M'L11re, 
James Mcl'C'e1:, 
John Mercer, 
J. P. )fettauer, 
William Milson, 
Garret Minor, 
J:lijah Mitchell, 
William Mossey. 

N. 
William 'Nash. 

o. 
William Owen. 

P. 
E. F. Page, 
l\laun Page, M. n. 
Benjamin Paike, 
James PemlJerton. 

R. 
· Thomas Robertson, )I. u. 
'r110mas Rosser, 
William Russell. 

s. 
George Scherer, 
Nicholas Scherer, 
John Sedwidge, 
William Selby, 
Edwin Sexton, 
John Sock man, 
Samuel S. Sp1·igg, 
William Sterke, 
William S. Ston1l, 
J. Il. Strachan. 

T. 
Thomas Tonner, 
Arthur Taylor, 
rrhomas T. Taylor, 
Martin L. Totld, M. D. 
John Tunis, 
William S. Tunnctt. 

v. 
Thomas Van11erson, 
George Venum. 

w. 
Lawre.nce A. Washington, 
AsaphWalrs, 
William P. Walker, 
Thomas \Yatson, 
Collins C. Wills, 
Evans&. Well.; , 
Alt'<andcr W1l&oi1, 
R. Wilson. 
Chal'irs D. Wood. 

z. 
Noah Zane. 

DISTRICT OF' COLUJJIBI.1. 

Da11i(•l Cnwnod, 
Etl11 artl Cu\bush, ,1. u, 



James Fenwirk, 
Ihn <l nlU. Cashel!, 
J:d 1n Gt•r• f'n, 

Ltlwa1·d lluilington. 

• ~'ORTH C.!lROLI.YJJ,, 
A. 

John R. Ad.:unr;, 
Jrlhll Ake11fo1'<l, 
Vine Alkn, 
John Armistc.ail, 
Thomas Annst1·ong. 

B. 
A. Badrlford, M. D. 
.Joseph Uaket·, 
Mosrs Bent's, 
J. B. Billingsby, 
William G. Blockhal's, 
William ll. Bowen, 
Andrew Il11wman, 
John T. llovU, 
George Bozinan, M. D. 
S. C. Bramr, 
II. Brann·111, 
A. & T. Broadfoot, 
William Broadfoot. 
'I'ippoo SaiU Brownlow, 
R. C. Bunting, 
Thomas D. Burch, 
William Burr, 
H. G. Burton. 

c. 
J. A. Camel'on, 
'Villiam Cameron, 
Lewis Cannon, 
James Cal'ny, 
P. T. Chapeau, 
n.obe1·t C1lrltran, 
Jamrs C. Cole, 
Lemuel Cotten, · 
J. W. Co.,k, 
J, hn Craig, 
John Cl'ay. 
Richard Crerry. 

D. 
J. R. Donnrll, 
E. B. Dudley, 
William Dick, 
Robert D:1nalson, 
Jamrs D'11aldson, 
Gab1·iel Oubrutz, 
Rnhert Davidirnn, 
William Davidson, 
Peter Drmill, 
William Dismnkes. 

E. 
H. Elliott. 

F. 
Jam rs Farrier, 
Ralph Fenn. 

H.Gilliams, 
F. Gorham, 

G. 

SUBSCIUBERS' NAMES. 

J aroh N. Gordon, 
Jamrs LC' Gramh•, 
'Vm. D. Grove, 
Jamrs S. Grcc11, 
All en Grist, 
James uriswoM . 

H. 
William H. Halscv, 
B. II. H,.r,·v, • 
Charles Ha~1i::hton, 
Jonathan Haughton, jun. 
.Tolin Havens, 
J. Uenc1t"rson, 
William Hill. 
J. Holland, · 
J<>seph Horniblow, 
C. Hoskins. 

I. 
J amcs Iredell. 

J. 
John H. Jacobs; 
Hinton James, 
Etheldred Jelks, 
William Johnson, 
Daniel Jones, 
William W. Jones, 
Dillon Jordan. 

K. 
William C. Kemp, 
A. Kennedy, 
Daniel King, 
J. W. King, 
John Knight. 

L. 
J. R. Lei~h, 
Michael H. Lenfe, 
William C. Lord. 

M. 
A. Macalister, 
John Marrae, 
Joseph Manning, 
J. P. Manning, 
William B. Martin, 
James Maxwell, 
John M•Cnttor, 
J. M•Crummin, 
P.M·D<inalrl, 
E. O. W. M Kay, 
L. & 0. M•Lauren, 
John M•Millen, 
William M•Phecters, 
Mai-tin M'Pherson, 
A. M·Queen, 
W. B.Meares, 
Stephen MilleJ', 
James Moffett, 
M. Mordecai, 
E. D. l\Iorrisson, 
R.Mumford. 

N. 
Jamrs Norrom, 
William Norfleet, 
Carter Nunery, 

Simeon Nye. 
o. 

D. Ochiltree. 
P. 

Ebenezer Paine, 
Jolin J. Pasteur, 
A. Pearson, 
'Vm. Perrv, 
EIJe11eze1· 

0

Petigt'P\V 
Julian Picot. M. n. 
William Polk • 
Philip C. Pope, 
Henry Potter. 
Wm. R. Pickett, 
Oliver Prinrc, 
J oscph Pukett. 

R. 
A. Raifor1l. 
Samuel Ralston, 
John Raynard, 
James Rer1moru1, 
Joseph Ripley, 
John \I. Roherts, 
J. A. Ronaldsun, 
J.B. La Roqne, 
John M. et. Roulhac, 
.James W. Rouse. 

s. 
D. D. Salmon, 
J. Seawell, 
Colin Shawf 
John Singelta1·y, 
Joseph Small, 
John Smith, 
)>(':ter Smith, 
Richard Spaight, 
0. P. Stark, 
M. C. St•phons, 
Montfort Stokes, 
James T. Sykes. 

T. 
D. Thompson, 
Joel Thorp, 
J a.mes Towns, 
Thomas Trotter, 
Har1•is Tinker. 

w. 
John H. Ward, 
Rzekicl Webb, 
JamPsWill9, 
Wm. M. White, 
JPssc Wingatf", 
Edward Winslow, 
L. O. Wilson, 
Charles Wright, 
J. W. Wright, 
Thomas Wynne. 

Y. 
James Youug, M. n. 

SOUTH C.!iROLI.l'r~1. 
A. 

William Alston 



SUBSCRIBERS' .NAMES. 

n. G. F. 
Joseph Blythe. John Gardner, Jamrs Fennr1·s, 

D. G. Gillies. Th 11 111as F'c11nc1·s, 
J. W. Cheesborough. H. J. Fl'l'zcr, 

I''. William Hammersby, AnselFrcf\'C'I'. 
l\lnscs Fort, 'fhomas HarmJ' G. 
John R. Futher. David Hassock, :M. n. William Godard. 

II. Thomas Y. Haw, M. u. H. 
)lcnjamin S. Hart, John W. Hobe1·t, Richatd Happion, 
Charles lluggins. David Hossark. Samut>I B. Harris, 

L. K. John Holeoyd. 
M. ll. Lance, C. Kin~. J. 
William Langley. L. Thomas Joues. 

P. Benjamin Lord. M. 
John J. Pyatt. M. Miles Mancht>stcr, 

s. Thomas Mais, Caleb Miller. 
Richard Shackclf01·d. Jobn M•Kay, N. 

'r. Benjamin l\teeson, IlrnjaminNoyes, 
John !If. Taylor, Andrew Moa·ton, Moses Noyes. 
Samuel A. Taylor. Valentine Mo.tt, M. u. P. 

w. N. Cyrus Potter. 
John L. Wilson, John Neilson, .M. n. R. 
James Whitehurst. Eliphat Nott. Jacob Rirhardson, 

P. A. Rickmand, 
J. Parkhurst, M. u. Abram Rimer, 
William Post, M. n. John Rodman. 

OHIO. R. T . 
A. Edward Rockwell, James Taylor, 

John Alexander. Isaac Ross. William 1 1etTany, 
n. s. Dexter Thumbec, 

John Barnes. James Smith, Eleazer Trevette. 
c. Society Library. v. 

Samuel Carr, . T. Jamrs Valentine, 
DI'. Convers. Stephen Thorn. Russell Vaughen. 

E. w. w. 
Gilberthorp Earle, A. Wayman. Benjamin S. Walcote, 
Eyer Ellis. Y. Amos 'Varner, 

M. John V. N. Yates, Russell Warren, 
Daniel V 411 Matel', William Young. Josephus Wheaton, 
Jeremiah A. Munson. Arnold Whipple, 

N. Henry Wight, 
Clu·istian Neiswanger. CONNECTICUT. Brown Wilson. 

R. 
Dudley W. Rhodes. Timothy Dwight, 

s. S . .B. Sturges. JIUSS.llCHUSET TS. 
Samuel Stillwell, A. 
Job Stans~ury. William Archer. 

RHODE.JSL.llND. B. 
A. John Beck, 

Lowell Adams. Jnhn B en net, 
NEW.YORK. B. George W. Bowles, 

A. John n. Bishop, Bul'rill & Tclestoo. 
D. Angelis. John L. Blake, c. 

n. Purdon Ilrownill. Thomas Carlisle, 
N. Dowers, c. Jeremiah Chapline, 
J. E. R. Birch, M. D. - Carpenter, Amos Clark, 
A.Bruce, M. n. Zachariah Chase, John Cook, 

c. Griffin Cluld, John Cotton. 
Jamrs Clarke, John Cla1·k, D. 
De Wit Clinton, Lydia C1·oad. Paul Dean, 
G. 1\1. Cooper, M. n. D. John Derby. 

F. N. G. Il. Dexte1·, E. 
John W. Francis. w. r. llunand. Joseph Eaton, 



F. 
Noah Fearing, 
Joseph E. l'elt, 
Joshua Fisher, 
Gideon Fostel'. 

G. 
Benjamin Gr1Qdridge, 
Goodwin, AUen & co. 

H. 
Hopstilr Hall, 
Il1.mjamin Hawkinc;, 
Samuel Jlemmelway, 
Samuel D. How, 
John Howard, jr. 
Isaac Hill, 
John Hunt, jr. 

I. 
Thomas Ireland. 

J. 
William Jefferson, 
John Joy. 

K. 
John T. Kirkland, 
:Benjamin Kittel'idge, 
Abner Kneeland, 

L. 
Nathaniel Lazell, 
Sherman Leland. 

M. 
Daniel Millett. 

N. 
Charles Norris, & co. 

o. 
Caleb Oakes. 

P. 
Clulian Parker, 
Elisha Perkens, 
John Pitman, j1·. 
David Putnam. 

R. 
Isaac Rhoades. 

s. 
Hammond Sea\'er, 
Caleb Smith. 

SUBSCRIBERS' NAMES. 

·r. 
Joshua Thomas. 

v. 
John C. Very. 

w. 
Joseph C. Ward, 
William Warren, 
Jonathan Webb, 
Genrgf>Wrst, 
James M. Winchell, 
Samuel Worcester. 

NEW H.R.ftfPSHIRE. 
B. 

Thomas S. Bowles, 
Ichabod Bartlet, 
Joseph Bartlet, 
Samuel C. Bartlet, 
Gideon Beck, 
Andrew W. Bell. 

c. 
Edward Cutts. 

D. 
Henry Dean, 
Francis Dupray. 

E. 
Abagail Emersen, 

F. 
Jacob Felt, 
WiUiam Flagg. 

H. 
Andrew Hallibertow, 
Samuel C. Handy, 
Robert Harris, 
Elihu Hill, 
James Hill, 
John Hill, 
Caleb Hopkins, 
Joshua Hubbard. 

L. 
Henry S. Langdon, 
John Langdon, jun. 
Samuel La1·kin, 

Valentino Little, 
Gf'or·ge Long, 
William Lyman, 
Jacob Lyon. 

M. 
Thomas A. Manering, 
Alexander ~1·1ntire, 
John Melcher. 

P. 
E. G. Parrott, 
George W. Prescott. 

R. 
Alexan1lcr Rice, 
W. M. Richardson-, 

s. 
Benjamin Salter. 
Titus Salter, 
Daniel Se1·vall, 
James Shapley, 
Abraham Shaw, 
Francis Sbeafe, 
John Shelden, 
John N. Sherburne, 
John S. Sherburne, 
Samuel Slade, 

T. 
Robert L. Thorn. 

w. 
William Walker, 
Jacob W. Wendell, 
Joshua Wentworth, 
Samuel Whidden, 
Joseph Wiggin. 

Y. 
Asa Young. 

TENNESSEE. 

Elisha Embree. 

KENTUCKY. 

Levi Jones. 

FROM the illegible manner in which many of the subsc.ribers' names are written, some inaccuracies will, no 
doubt, occur. Care has been taken to render the number as small as possible. Many are also unavoidably .omit• 
ted by agents neglecting to forward them in time. 







( ' 

.r n .HR 





.lJ l ,'\ <' l~ J,L., L" I J~ :<. 
1'1. . <'XII 

JH',l 

q 
fu.w.tll•"' 

(!j ' ~ 
. 

J.Q? 

WI 

187 

• 





l 

·O 

~--l ___ ·__,_:_' _:_\ ~ ~ -] 









:-, If1 p ~, PL. <.L'.I . 





(:r.\f I 

f 

.JtlJ 







/.;.J'l'/tJ { '!/. 







PJ_, . ~rox. 

- --------~~------------~ -- ------ _______________ ;::..._~ __ :_~::; -::-:-





. '.\' l' l 1< \J, l l l':i'l'!Jlff, 

, 4r;·;·;-f(!.!,"' /.:,~r,·11.111 
· ....... h~,, .. . ,. 





/'£. 11'£ ('/// . 

. () 





T' ]'! R<i I' l~l"I' I ,. I•:, 





5.\'J'l' I\.\ I, 111:-\'l'Oll Y. 

.-'11ftt{J'1f1/ /~1 1111tlh1 1 • 

/'/, . '· 

.,-/},I~ l~,I ,.' ,,, 0~ ~, 

If'' 

.-:11,,1~/°/r1f l,:01,l,1,./y/,1 
' , 





l'l<~fu'0IBUl.A'TOJl • &r . ··~ . ('\11. 









NJ 

' 
·t 

• • A A 





I' ::"\ _ I~ l' .YI , \ T l C' ~ • 
l'J,I"\ 

Llilld>rrl;.Nm:r Air - ./Ump. 





J'L.1T1; t '. \, 





•L- / ::--1: 
l·" 

~ 
~-

E 

J'Jl.IJ,JJ~l'Tll "· J _JIJ;--;. t\r 

....._ 

~, GI} ~I '/q i 

"~.r /l.~.. •; r·,,·'/ /~. \ , .. ~:............_"' 
' .-~11 

~ -
11 -----

/'J 

1l / !I 

\ 

·-
-,,i_,,>b 

; 

1 









.' ~ > 
.l'L/TL 1 .1 1· 

/~ 
'· 









.ltrr.r 
,,,.,.:.'d1./ 

:J7 I 

l'L <"""\I 

:; i,'j 





T 

lkalu1r,,11rtU,.1- "'" r'111C.'f" 1iir 
tkd1111'1/rTN/1'1'f111m/r1,, 
..,. th.vi' /'flrt.r ,.,{../,~1.J,..i mil' 

ttuAr l/111ut.U, • 

--;-

t+ 

T 

I 

I 

+ 

I 
I 

1 

I 
I 

I 

I 
+ 

I 

~ I ~ 

r 

l 
j 

t 
1 
+ 
j 

J 

~ I 

t i 

l I 
J_ 

T 
T 

+ 
l 

-t-
1 

l!1t.1111ww1nfl.l,,,-llll'llr·,11l"111.tnli7lll'f-_rt1u,,¥.,., 

toftJ,,.,,. fi'•11'1Jv1./!.J,;,,.1"" "'' '"n'wr""' 

1·.1.\.\1 

.1 





'/"///, 

1. 011 n s 
Plf.IFF.'/I. 

i <l.{\..A .,.../... .{i... f., / ...P7J v (./!,,. (. • 1•• 

1- .... .L tr- !.;'J?V? .... °"""-J 7 .. -~ 

>I-~--~· ... I~ ~·,-,·-;~ 

J'l •. C 

. \l>i>n·nal111 ,I\' )1<11·1,~ . 
. /.fi../,,~/,0141•1 .i _/,.,.,,,,,;,, 

- /,, - /t;I"~;., .!/,r1_,J1, 
. / ?';,.;t .! /11111? 
/. ·-;/,,,~f';{, -! ..!/n_,,/,;/ 

1'1~111'1'~. 

/ ! .} / .; (/) I ;J f• 

. ~)J·-~ f ;4 ;) ~- ·-
JOU (Jmplt'/' .\'.YZY. ru;J·r.1· I 1013. 

r)-/ "\. 'v} / {) l ., ( · __.J • - '"'-f__ e,.. '2 ""- o fl-- 'J ---... V! 6~ ~ ") - ....._, ' (I ~ V n.,-

~ v I 2 o - .I~ I -vi or- e. • Ir) ~1 '/.~ I - ·' '-V '{_ ~ ~ ' --... ....("...._ l? ~ y - I A 

e, ,., ; Vo 1 ....., . ~ ·I 1 I <n ~· 1--. ,.,_ . Cl)" , - 1 ) 1 v> "-- ~ - S 1--- _ - 1 a-. ·r - ) P /I 

P...,.- 1-"" ';i v f 'I,(,-, • ~ f i I '-} '5 ~ f ~ ~ vo· ;.., I ' 9- 0 \ (/-..._ 1,; ,_, - (_ ~" - • '- / , - " / '1"--

,.. ...... \.., \ ,......,_ i:A J) a I 





('\:. 

SVGAR ... ULL. 









,'5 l' .It e E l~ '(' /'/, r:\'.IH/ . 

,. l"1-,,./..' 





L::X\"Jll 

• 





~ lJ Jl(. ,,. • '" -~' H. Y. 

o2 

~ n· ~, 





1·1.1·xxx 

··oL~?A. :: . .. . . . . 0 
~0.D·O·O· 

A JI A H 

0 A ·EBCJ(j 
, . .. . . I 

\ }(! D AD .. ,: ·;·,, _,/_:__/ ~ _· ·:= .. - ; 
t :A i h i ~ l " I 

.. '"" " r' 

Ji• I 

.(1; /~1 
\ -~ /' 

.~ \ /~ 









••• '\'JT R. L J J 1. 'l'O i{Y . 

. 11;t1vlu-'111.1 fknt~u/il 
( "'' 





"~AT l' JI "\\~ ORK r:rr.ruI 

// 

J(/ 





VJ~' I) l'l. r ' XX\f\" 





- ,-- - >i 

''y '; ;'JI~<' I·~ J, J,.\," J J•; :-1. 

I , D 

T 
··I 

y.;.. x\ i.,· /·: / ~~2Y 
/ ·~t 

j. ;!J i' M "' ll i JJ 

I 

i .. 

It 8 

:r1_",/.'1f.•m.·t':'· '!.Ja 

:';it 1 

'r 

'.!17 

.I" 





i'i\Tl'l{,\1, lll~TIJMY. 

, 1,/1~/./h/.i ll/,-t111,Hjl1f./h1.1 

///,,,,(.,!,,,,,{;/,);~, 

r1 ,. 1.:X\l 

4 ~/"' 
~ft,,.,.,,,.,1,y 





~-ATL'Jt.\l, HIS'l'OffY. 

,¥;;'t,11h, ,,rf.u_uln11J 

~ 

111/L 

. ,-,;;.AH11J N.umn UIJ 

/f'r,,.,,,. 





J:.,.,:,btJ -tTTUd'f'1'!11u" 
.• ,,1u1.rfi",u .111in~111o~y /In,/ 

i 1 ;1kt.1 ( 1;111fm.1 

//,.,.,,~/11;1 '}?t111.1lr 

















) t < 9
.' ~ f ~') t ~ ~ ! / "G ) i " r • i ~ ~') i ~ i r .~') i <: 

,0 .l.IYl911 1YlolOIJYlol INlllGIW JO J.IYlll1 lYNOIJYN 11'11)10JW f0 J.IYlll1 1YNOIJ'fN INl)IQ IW JO 4IYl .. 1 1'f"'01J\'N IH l)IG IW JO 41'1'1111 l'fNO 

~ ~ ~ . ~ \ ~ . ; ~ ~ ~ 
I > f (1~ f f · ' i <:~ ; >1~ ) i (-.. ; b) !. /Jr/ ~.~ · ~ v i }J ~ ·v i v ~ i , . • ~v • 

llllAIT Of MIO!Clloll NAllONAL tllllt.l'I' Of MIQICINI NAf101o1AL LlllAIY Of MIDI Cl NI NATIONAL llllAIT Of Ml01CINI Hit.llONAl llllAl'f 01 11110 




	60210040RX3_000001
	60210040RX3_000002
	60210040RX3_000003
	60210040RX3_000004
	60210040RX3_000005
	60210040RX3_000006
	60210040RX3_000007
	60210040RX3_000008
	60210040RX3_000009
	60210040RX3_000010
	60210040RX3_000011
	60210040RX3_000012
	60210040RX3_000013
	60210040RX3_000014
	60210040RX3_000015
	60210040RX3_000016
	60210040RX3_000017
	60210040RX3_000018
	60210040RX3_000019
	60210040RX3_000020
	60210040RX3_000021
	60210040RX3_000022
	60210040RX3_000023
	60210040RX3_000024
	60210040RX3_000025
	60210040RX3_000026
	60210040RX3_000027
	60210040RX3_000028
	60210040RX3_000029
	60210040RX3_000030
	60210040RX3_000031
	60210040RX3_000032
	60210040RX3_000033
	60210040RX3_000034
	60210040RX3_000035
	60210040RX3_000036
	60210040RX3_000037
	60210040RX3_000038
	60210040RX3_000039
	60210040RX3_000040
	60210040RX3_000041
	60210040RX3_000042
	60210040RX3_000043
	60210040RX3_000044
	60210040RX3_000045
	60210040RX3_000046
	60210040RX3_000047
	60210040RX3_000048
	60210040RX3_000049
	60210040RX3_000050
	60210040RX3_000051
	60210040RX3_000052
	60210040RX3_000053
	60210040RX3_000054
	60210040RX3_000055
	60210040RX3_000056
	60210040RX3_000057
	60210040RX3_000058
	60210040RX3_000059
	60210040RX3_000060
	60210040RX3_000061
	60210040RX3_000062
	60210040RX3_000063
	60210040RX3_000064
	60210040RX3_000065
	60210040RX3_000066
	60210040RX3_000067
	60210040RX3_000068
	60210040RX3_000069
	60210040RX3_000070
	60210040RX3_000071
	60210040RX3_000072
	60210040RX3_000073
	60210040RX3_000074
	60210040RX3_000075
	60210040RX3_000076
	60210040RX3_000077
	60210040RX3_000078
	60210040RX3_000079
	60210040RX3_000080
	60210040RX3_000081
	60210040RX3_000082
	60210040RX3_000083
	60210040RX3_000084
	60210040RX3_000085
	60210040RX3_000086
	60210040RX3_000087
	60210040RX3_000088
	60210040RX3_000089
	60210040RX3_000090
	60210040RX3_000091
	60210040RX3_000092
	60210040RX3_000093
	60210040RX3_000094
	60210040RX3_000095
	60210040RX3_000096
	60210040RX3_000097
	60210040RX3_000098
	60210040RX3_000099
	60210040RX3_000100
	60210040RX3_000101
	60210040RX3_000102
	60210040RX3_000103
	60210040RX3_000104
	60210040RX3_000105
	60210040RX3_000106
	60210040RX3_000107
	60210040RX3_000108
	60210040RX3_000109
	60210040RX3_000110
	60210040RX3_000111
	60210040RX3_000112
	60210040RX3_000113
	60210040RX3_000114
	60210040RX3_000115
	60210040RX3_000116
	60210040RX3_000117
	60210040RX3_000118
	60210040RX3_000119
	60210040RX3_000120
	60210040RX3_000121
	60210040RX3_000122
	60210040RX3_000123
	60210040RX3_000124
	60210040RX3_000125
	60210040RX3_000126
	60210040RX3_000127
	60210040RX3_000128
	60210040RX3_000129
	60210040RX3_000130
	60210040RX3_000131
	60210040RX3_000132
	60210040RX3_000133
	60210040RX3_000134
	60210040RX3_000135
	60210040RX3_000136
	60210040RX3_000137
	60210040RX3_000138
	60210040RX3_000139
	60210040RX3_000140
	60210040RX3_000141
	60210040RX3_000142
	60210040RX3_000143
	60210040RX3_000144
	60210040RX3_000145
	60210040RX3_000146
	60210040RX3_000147
	60210040RX3_000148
	60210040RX3_000149
	60210040RX3_000150
	60210040RX3_000151
	60210040RX3_000152
	60210040RX3_000153
	60210040RX3_000154
	60210040RX3_000155
	60210040RX3_000156
	60210040RX3_000157
	60210040RX3_000158
	60210040RX3_000159
	60210040RX3_000160
	60210040RX3_000161
	60210040RX3_000162
	60210040RX3_000163
	60210040RX3_000164
	60210040RX3_000165
	60210040RX3_000166
	60210040RX3_000167
	60210040RX3_000168
	60210040RX3_000169
	60210040RX3_000170
	60210040RX3_000171
	60210040RX3_000172
	60210040RX3_000173
	60210040RX3_000174
	60210040RX3_000175
	60210040RX3_000176
	60210040RX3_000177
	60210040RX3_000178
	60210040RX3_000179
	60210040RX3_000180
	60210040RX3_000181
	60210040RX3_000182
	60210040RX3_000183
	60210040RX3_000184
	60210040RX3_000185
	60210040RX3_000186
	60210040RX3_000187
	60210040RX3_000188
	60210040RX3_000189
	60210040RX3_000190
	60210040RX3_000191
	60210040RX3_000192
	60210040RX3_000193
	60210040RX3_000194
	60210040RX3_000195
	60210040RX3_000196
	60210040RX3_000197
	60210040RX3_000198
	60210040RX3_000199
	60210040RX3_000200
	60210040RX3_000201
	60210040RX3_000202
	60210040RX3_000203
	60210040RX3_000204
	60210040RX3_000205
	60210040RX3_000206
	60210040RX3_000207
	60210040RX3_000208
	60210040RX3_000209
	60210040RX3_000210
	60210040RX3_000211
	60210040RX3_000212
	60210040RX3_000213
	60210040RX3_000214
	60210040RX3_000215
	60210040RX3_000216
	60210040RX3_000217
	60210040RX3_000218
	60210040RX3_000219
	60210040RX3_000220
	60210040RX3_000221
	60210040RX3_000222
	60210040RX3_000223
	60210040RX3_000224
	60210040RX3_000225
	60210040RX3_000226
	60210040RX3_000227
	60210040RX3_000228
	60210040RX3_000229
	60210040RX3_000230
	60210040RX3_000231
	60210040RX3_000232
	60210040RX3_000233
	60210040RX3_000234
	60210040RX3_000235
	60210040RX3_000236
	60210040RX3_000237
	60210040RX3_000238
	60210040RX3_000239
	60210040RX3_000240
	60210040RX3_000241
	60210040RX3_000242
	60210040RX3_000243
	60210040RX3_000244
	60210040RX3_000245
	60210040RX3_000246
	60210040RX3_000247
	60210040RX3_000248
	60210040RX3_000249
	60210040RX3_000250
	60210040RX3_000251
	60210040RX3_000252
	60210040RX3_000253
	60210040RX3_000254
	60210040RX3_000255
	60210040RX3_000256
	60210040RX3_000257
	60210040RX3_000258
	60210040RX3_000259
	60210040RX3_000260
	60210040RX3_000261
	60210040RX3_000262
	60210040RX3_000263
	60210040RX3_000264
	60210040RX3_000265
	60210040RX3_000266
	60210040RX3_000267
	60210040RX3_000268
	60210040RX3_000269
	60210040RX3_000270
	60210040RX3_000271
	60210040RX3_000272
	60210040RX3_000273
	60210040RX3_000274
	60210040RX3_000275
	60210040RX3_000276
	60210040RX3_000277
	60210040RX3_000278
	60210040RX3_000279
	60210040RX3_000280
	60210040RX3_000281
	60210040RX3_000282
	60210040RX3_000283
	60210040RX3_000284
	60210040RX3_000285
	60210040RX3_000286
	60210040RX3_000287
	60210040RX3_000288
	60210040RX3_000289
	60210040RX3_000290
	60210040RX3_000291
	60210040RX3_000292
	60210040RX3_000293
	60210040RX3_000294
	60210040RX3_000295
	60210040RX3_000296
	60210040RX3_000297
	60210040RX3_000298
	60210040RX3_000299
	60210040RX3_000300
	60210040RX3_000301
	60210040RX3_000302
	60210040RX3_000303
	60210040RX3_000304
	60210040RX3_000305
	60210040RX3_000306
	60210040RX3_000307
	60210040RX3_000308
	60210040RX3_000309
	60210040RX3_000310
	60210040RX3_000311
	60210040RX3_000312
	60210040RX3_000313
	60210040RX3_000314
	60210040RX3_000315
	60210040RX3_000316
	60210040RX3_000317
	60210040RX3_000318
	60210040RX3_000319
	60210040RX3_000320
	60210040RX3_000321
	60210040RX3_000322
	60210040RX3_000323
	60210040RX3_000324
	60210040RX3_000325
	60210040RX3_000326
	60210040RX3_000327
	60210040RX3_000328
	60210040RX3_000329
	60210040RX3_000330
	60210040RX3_000331
	60210040RX3_000332
	60210040RX3_000333
	60210040RX3_000334
	60210040RX3_000335
	60210040RX3_000336
	60210040RX3_000337
	60210040RX3_000338
	60210040RX3_000339
	60210040RX3_000340
	60210040RX3_000341
	60210040RX3_000342
	60210040RX3_000343
	60210040RX3_000344
	60210040RX3_000345
	60210040RX3_000346
	60210040RX3_000347
	60210040RX3_000348
	60210040RX3_000349
	60210040RX3_000350
	60210040RX3_000351
	60210040RX3_000352
	60210040RX3_000353
	60210040RX3_000354
	60210040RX3_000355
	60210040RX3_000356
	60210040RX3_000357
	60210040RX3_000358
	60210040RX3_000359
	60210040RX3_000360
	60210040RX3_000361
	60210040RX3_000362
	60210040RX3_000363
	60210040RX3_000364
	60210040RX3_000365
	60210040RX3_000366
	60210040RX3_000367
	60210040RX3_000368
	60210040RX3_000369
	60210040RX3_000370
	60210040RX3_000371
	60210040RX3_000372
	60210040RX3_000373
	60210040RX3_000374
	60210040RX3_000375
	60210040RX3_000376
	60210040RX3_000377
	60210040RX3_000378
	60210040RX3_000379
	60210040RX3_000380
	60210040RX3_000381
	60210040RX3_000382
	60210040RX3_000383
	60210040RX3_000384
	60210040RX3_000385
	60210040RX3_000386
	60210040RX3_000387
	60210040RX3_000388
	60210040RX3_000389
	60210040RX3_000390
	60210040RX3_000391
	60210040RX3_000392
	60210040RX3_000393
	60210040RX3_000394
	60210040RX3_000395
	60210040RX3_000396
	60210040RX3_000397
	60210040RX3_000398
	60210040RX3_000399
	60210040RX3_000400
	60210040RX3_000401
	60210040RX3_000402
	60210040RX3_000403
	60210040RX3_000404
	60210040RX3_000405
	60210040RX3_000406
	60210040RX3_000407
	60210040RX3_000408
	60210040RX3_000409
	60210040RX3_000410
	60210040RX3_000411
	60210040RX3_000412
	60210040RX3_000413
	60210040RX3_000414
	60210040RX3_000415
	60210040RX3_000416
	60210040RX3_000417
	60210040RX3_000418
	60210040RX3_000419
	60210040RX3_000420
	60210040RX3_000421
	60210040RX3_000422
	60210040RX3_000423
	60210040RX3_000424
	60210040RX3_000425
	60210040RX3_000426
	60210040RX3_000427
	60210040RX3_000428
	60210040RX3_000429
	60210040RX3_000430
	60210040RX3_000431
	60210040RX3_000432
	60210040RX3_000433
	60210040RX3_000434
	60210040RX3_000435
	60210040RX3_000436
	60210040RX3_000437
	60210040RX3_000438
	60210040RX3_000439
	60210040RX3_000440
	60210040RX3_000441
	60210040RX3_000442
	60210040RX3_000443
	60210040RX3_000444
	60210040RX3_000445
	60210040RX3_000446
	60210040RX3_000447
	60210040RX3_000448
	60210040RX3_000449
	60210040RX3_000450
	60210040RX3_000451
	60210040RX3_000452
	60210040RX3_000453
	60210040RX3_000454
	60210040RX3_000455
	60210040RX3_000456
	60210040RX3_000457
	60210040RX3_000458
	60210040RX3_000459
	60210040RX3_000460
	60210040RX3_000461
	60210040RX3_000462
	60210040RX3_000463
	60210040RX3_000464
	60210040RX3_000465
	60210040RX3_000466
	60210040RX3_000467
	60210040RX3_000468
	60210040RX3_000469
	60210040RX3_000470
	60210040RX3_000471
	60210040RX3_000472
	60210040RX3_000473
	60210040RX3_000474
	60210040RX3_000475
	60210040RX3_000476
	60210040RX3_000477
	60210040RX3_000478
	60210040RX3_000479
	60210040RX3_000480
	60210040RX3_000481
	60210040RX3_000482
	60210040RX3_000483
	60210040RX3_000484
	60210040RX3_000485
	60210040RX3_000486
	60210040RX3_000487
	60210040RX3_000488
	60210040RX3_000489
	60210040RX3_000490
	60210040RX3_000491
	60210040RX3_000492
	60210040RX3_000493
	60210040RX3_000494
	60210040RX3_000495
	60210040RX3_000496
	60210040RX3_000497
	60210040RX3_000498
	60210040RX3_000499
	60210040RX3_000500
	60210040RX3_000501
	60210040RX3_000502
	60210040RX3_000503
	60210040RX3_000504
	60210040RX3_000505
	60210040RX3_000506
	60210040RX3_000507
	60210040RX3_000508
	60210040RX3_000509
	60210040RX3_000510
	60210040RX3_000511
	60210040RX3_000512
	60210040RX3_000513
	60210040RX3_000514
	60210040RX3_000515
	60210040RX3_000516
	60210040RX3_000517
	60210040RX3_000518
	60210040RX3_000519
	60210040RX3_000520
	60210040RX3_000521
	60210040RX3_000522
	60210040RX3_000523
	60210040RX3_000524
	60210040RX3_000525
	60210040RX3_000526
	60210040RX3_000527
	60210040RX3_000528
	60210040RX3_000529
	60210040RX3_000530
	60210040RX3_000531
	60210040RX3_000532
	60210040RX3_000533
	60210040RX3_000534
	60210040RX3_000535
	60210040RX3_000536
	60210040RX3_000537
	60210040RX3_000538
	60210040RX3_000539
	60210040RX3_000540
	60210040RX3_000541
	60210040RX3_000542
	60210040RX3_000543
	60210040RX3_000544
	60210040RX3_000545
	60210040RX3_000546
	60210040RX3_000547
	60210040RX3_000548
	60210040RX3_000549
	60210040RX3_000550
	60210040RX3_000551
	60210040RX3_000552
	60210040RX3_000553
	60210040RX3_000554
	60210040RX3_000555
	60210040RX3_000556
	60210040RX3_000557
	60210040RX3_000558
	60210040RX3_000559
	60210040RX3_000560
	60210040RX3_000561
	60210040RX3_000562
	60210040RX3_000563
	60210040RX3_000564
	60210040RX3_000565
	60210040RX3_000566
	60210040RX3_000567
	60210040RX3_000568
	60210040RX3_000569
	60210040RX3_000570
	60210040RX3_000571
	60210040RX3_000572
	60210040RX3_000573
	60210040RX3_000574
	60210040RX3_000575
	60210040RX3_000576
	60210040RX3_000577
	60210040RX3_000578
	60210040RX3_000579
	60210040RX3_000580
	60210040RX3_000581
	60210040RX3_000582
	60210040RX3_000583
	60210040RX3_000584
	60210040RX3_000585
	60210040RX3_000586
	60210040RX3_000587
	60210040RX3_000588
	60210040RX3_000589
	60210040RX3_000590
	60210040RX3_000591
	60210040RX3_000592
	60210040RX3_000593
	60210040RX3_000594
	60210040RX3_000595
	60210040RX3_000596
	60210040RX3_000597
	60210040RX3_000598
	60210040RX3_000599
	60210040RX3_000600
	60210040RX3_000601
	60210040RX3_000602
	60210040RX3_000603
	60210040RX3_000604
	60210040RX3_000605
	60210040RX3_000606
	60210040RX3_000607
	60210040RX3_000608
	60210040RX3_000609
	60210040RX3_000610
	60210040RX3_000611
	60210040RX3_000612
	60210040RX3_000613
	60210040RX3_000614
	60210040RX3_000615
	60210040RX3_000616
	60210040RX3_000617
	60210040RX3_000618
	60210040RX3_000619
	60210040RX3_000620
	60210040RX3_000621
	60210040RX3_000622
	60210040RX3_000623
	60210040RX3_000624
	60210040RX3_000625
	60210040RX3_000626
	60210040RX3_000627
	60210040RX3_000628
	60210040RX3_000629
	60210040RX3_000630
	60210040RX3_000631
	60210040RX3_000632
	60210040RX3_000633
	60210040RX3_000634
	60210040RX3_000635
	60210040RX3_000636
	60210040RX3_000637
	60210040RX3_000638
	60210040RX3_000639
	60210040RX3_000640
	60210040RX3_000641
	60210040RX3_000642
	60210040RX3_000643
	60210040RX3_000644
	60210040RX3_000645
	60210040RX3_000646
	60210040RX3_000647
	60210040RX3_000648
	60210040RX3_000649
	60210040RX3_000650
	60210040RX3_000651
	60210040RX3_000652
	60210040RX3_000653
	60210040RX3_000654
	60210040RX3_000655
	60210040RX3_000656
	60210040RX3_000657
	60210040RX3_000658
	60210040RX3_000659
	60210040RX3_000660
	60210040RX3_000661
	60210040RX3_000662
	60210040RX3_000663
	60210040RX3_000664
	60210040RX3_000665
	60210040RX3_000666
	60210040RX3_000667
	60210040RX3_000668
	60210040RX3_000669
	60210040RX3_000670
	60210040RX3_000671
	60210040RX3_000672
	60210040RX3_000673
	60210040RX3_000674
	60210040RX3_000675
	60210040RX3_000676
	60210040RX3_000677
	60210040RX3_000678
	60210040RX3_000679
	60210040RX3_000680
	60210040RX3_000681
	60210040RX3_000682
	60210040RX3_000683
	60210040RX3_000684
	60210040RX3_000685
	60210040RX3_000686
	60210040RX3_000687
	60210040RX3_000688
	60210040RX3_000689
	60210040RX3_000690
	60210040RX3_000691
	60210040RX3_000692
	60210040RX3_000693
	60210040RX3_000694
	60210040RX3_000695
	60210040RX3_000696
	60210040RX3_000697
	60210040RX3_000698
	60210040RX3_000699
	60210040RX3_000700
	60210040RX3_000701
	60210040RX3_000702
	60210040RX3_000703
	60210040RX3_000704
	60210040RX3_000705
	60210040RX3_000706
	60210040RX3_000707
	60210040RX3_000708
	60210040RX3_000709
	60210040RX3_000710
	60210040RX3_000711
	60210040RX3_000712
	60210040RX3_000713
	60210040RX3_000714
	60210040RX3_000715
	60210040RX3_000716
	60210040RX3_000717
	60210040RX3_000718
	60210040RX3_000719
	60210040RX3_000720
	60210040RX3_000721
	60210040RX3_000722
	60210040RX3_000723
	60210040RX3_000724
	60210040RX3_000725
	60210040RX3_000726
	60210040RX3_000727
	60210040RX3_000728
	60210040RX3_000729
	60210040RX3_000730
	60210040RX3_000731
	60210040RX3_000732
	60210040RX3_000733
	60210040RX3_000734
	60210040RX3_000735
	60210040RX3_000736
	60210040RX3_000737
	60210040RX3_000738
	60210040RX3_000739
	60210040RX3_000740
	60210040RX3_000741
	60210040RX3_000742
	60210040RX3_000743
	60210040RX3_000744
	60210040RX3_000745
	60210040RX3_000746
	60210040RX3_000747
	60210040RX3_000748
	60210040RX3_000749
	60210040RX3_000750
	60210040RX3_000751
	60210040RX3_000752
	60210040RX3_000753
	60210040RX3_000754
	60210040RX3_000755
	60210040RX3_000756
	60210040RX3_000757
	60210040RX3_000758
	60210040RX3_000759
	60210040RX3_000760
	60210040RX3_000761
	60210040RX3_000762
	60210040RX3_000763
	60210040RX3_000764
	60210040RX3_000765
	60210040RX3_000766
	60210040RX3_000767
	60210040RX3_000768
	60210040RX3_000769
	60210040RX3_000770
	60210040RX3_000771
	60210040RX3_000772
	60210040RX3_000773
	60210040RX3_000774
	60210040RX3_000775
	60210040RX3_000776
	60210040RX3_000777
	60210040RX3_000778
	60210040RX3_000779
	60210040RX3_000780
	60210040RX3_000781
	60210040RX3_000782
	60210040RX3_000783
	60210040RX3_000784
	60210040RX3_000785
	60210040RX3_000786
	60210040RX3_000787
	60210040RX3_000788
	60210040RX3_000789
	60210040RX3_000790
	60210040RX3_000791
	60210040RX3_000792
	60210040RX3_000793
	60210040RX3_000794
	60210040RX3_000795
	60210040RX3_000796
	60210040RX3_000797
	60210040RX3_000798
	60210040RX3_000799
	60210040RX3_000800
	60210040RX3_000801
	60210040RX3_000802
	60210040RX3_000803
	60210040RX3_000804
	60210040RX3_000805
	60210040RX3_000806
	60210040RX3_000807
	60210040RX3_000808
	60210040RX3_000809
	60210040RX3_000810
	60210040RX3_000811
	60210040RX3_000812
	60210040RX3_000813
	60210040RX3_000814
	60210040RX3_000815
	60210040RX3_000816
	60210040RX3_000817
	60210040RX3_000818
	60210040RX3_000819
	60210040RX3_000820
	60210040RX3_000821
	60210040RX3_000822
	60210040RX3_000823
	60210040RX3_000824
	60210040RX3_000825
	60210040RX3_000826
	60210040RX3_000827
	60210040RX3_000828
	60210040RX3_000829
	60210040RX3_000830
	60210040RX3_000831
	60210040RX3_000832
	60210040RX3_000833
	60210040RX3_000834
	60210040RX3_000835
	60210040RX3_000836
	60210040RX3_000837
	60210040RX3_000838
	60210040RX3_000839
	60210040RX3_000840
	60210040RX3_000841
	60210040RX3_000842
	60210040RX3_000843
	60210040RX3_000844
	60210040RX3_000845
	60210040RX3_000846
	60210040RX3_000847
	60210040RX3_000848
	60210040RX3_000849
	60210040RX3_000850
	60210040RX3_000851
	60210040RX3_000852
	60210040RX3_000853
	60210040RX3_000854
	60210040RX3_000855
	60210040RX3_000856
	60210040RX3_000857
	60210040RX3_000858
	60210040RX3_000859
	60210040RX3_000860
	60210040RX3_000861
	60210040RX3_000862
	60210040RX3_000863
	60210040RX3_000864
	60210040RX3_000865
	60210040RX3_000866
	60210040RX3_000867
	60210040RX3_000868
	60210040RX3_000869
	60210040RX3_000870
	60210040RX3_000871
	60210040RX3_000872
	60210040RX3_000873
	60210040RX3_000874
	60210040RX3_000875
	60210040RX3_000876
	60210040RX3_000877
	60210040RX3_000878
	60210040RX3_000879
	60210040RX3_000880
	60210040RX3_000881
	60210040RX3_000882
	60210040RX3_000883
	60210040RX3_000884
	60210040RX3_000885
	60210040RX3_000886
	60210040RX3_000887
	60210040RX3_000888
	60210040RX3_000889
	60210040RX3_000890
	60210040RX3_000891
	60210040RX3_000892
	60210040RX3_000893
	60210040RX3_000894
	60210040RX3_000895
	60210040RX3_000896
	60210040RX3_000897
	60210040RX3_000898
	60210040RX3_000899
	60210040RX3_000900
	60210040RX3_000901
	60210040RX3_000902
	60210040RX3_000903
	60210040RX3_000904
	60210040RX3_000905
	60210040RX3_000906
	60210040RX3_000907
	60210040RX3_000908
	60210040RX3_000909
	60210040RX3_000910
	60210040RX3_000911
	60210040RX3_000912
	60210040RX3_000913
	60210040RX3_000914
	60210040RX3_000915
	60210040RX3_000916
	60210040RX3_000917
	60210040RX3_000918
	60210040RX3_000919
	60210040RX3_000920
	60210040RX3_000921
	60210040RX3_000922
	60210040RX3_000923
	60210040RX3_000924
	60210040RX3_000925
	60210040RX3_000926
	60210040RX3_000927
	60210040RX3_000928
	60210040RX3_000929
	60210040RX3_000930
	60210040RX3_000931
	60210040RX3_000932
	60210040RX3_000933
	60210040RX3_000934
	60210040RX3_000935
	60210040RX3_000936
	60210040RX3_000937
	60210040RX3_000938
	60210040RX3_000939
	60210040RX3_000940
	60210040RX3_000941
	60210040RX3_000942
	60210040RX3_000943
	60210040RX3_000944
	60210040RX3_000945
	60210040RX3_000946
	60210040RX3_000947
	60210040RX3_000948
	60210040RX3_000949
	60210040RX3_000950
	60210040RX3_000951
	60210040RX3_000952
	60210040RX3_000953
	60210040RX3_000954
	60210040RX3_000955
	60210040RX3_000956
	60210040RX3_000957
	60210040RX3_000958
	60210040RX3_000959
	60210040RX3_000960
	60210040RX3_000961
	60210040RX3_000962
	60210040RX3_000963
	60210040RX3_000964
	60210040RX3_000965
	60210040RX3_000966
	60210040RX3_000967
	60210040RX3_000968
	60210040RX3_000969
	60210040RX3_000970
	60210040RX3_000971
	60210040RX3_000972
	60210040RX3_000973
	60210040RX3_000974
	60210040RX3_000975
	60210040RX3_000976
	60210040RX3_000977
	60210040RX3_000978
	60210040RX3_000979
	60210040RX3_000980
	60210040RX3_000981
	60210040RX3_000982
	60210040RX3_000983
	60210040RX3_000984
	60210040RX3_000985
	60210040RX3_000986
	60210040RX3_000987
	60210040RX3_000988
	60210040RX3_000989
	60210040RX3_000990
	60210040RX3_000991
	60210040RX3_000992
	60210040RX3_000993
	60210040RX3_000994
	60210040RX3_000995
	60210040RX3_000996
	60210040RX3_000997
	60210040RX3_000998
	60210040RX3_000999
	60210040RX3_001000
	60210040RX3_001001
	60210040RX3_001002
	60210040RX3_001003
	60210040RX3_001004

